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Abstract

Background: Older surgical patients who develop medical problems are commonly referred to medical teams, which can

be proactive physician-led teams or through reactive referral to the on-call medical registrar.

Methods: A cross-sectional survey of on-call medical registrars who received referrals from surgical teams was con-

ducted in MarcheJune 2022 at 140 NHS hospitals. It focused on the workload derived from referrals of older surgical

patients to on-call medical registrars, excluding referrals to existing services such as perioperative medicine, ortho-

geriatric, or medical specialty teams. To minimise recall bias, completion of the survey was encouraged regardless of

whether a registrar had received a referral. The aim of this survey was to estimate the unplanned, acute workload

generated by older surgical patients requiring referral to on-call medical registrars. The survey also aimed to estimate the

prevalence and nature of training in perioperative medicine amongst medical registrars.

Results: During an on-call shift, 41.3% (266/644) of medical registrars received at least one referral regarding an older

surgical patient. The commonest indications were arrhythmia, acute respiratory problems, electrolyte abnormalities,

suspected myocardial infarction, sepsis, and delirium. Three-quarters of registrars reported not receiving training in

perioperative management of older patients.

Conclusions: The findings highlight the significant workload and training gaps faced by medical registrars in managing

older surgical patients. Bridging the gap between national recommendations and local services may reduce demands on

on-call registrars and improve care.
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The use of surgical interventions is increasing in the older

population; in 1999 14.9% of people aged�75 yr had surgery, by

2015 this had increased to 22.9%.1 This trend is attributed to the

proven success of surgery in managing pathological conditions

(e.g. cancer resection surgery), and providing symptom relief

and improved quality of life through procedures such as

orthopaedic joint replacement. The growing acceptance of

surgery among older individuals highlights its pivotal role in

achieving favourable outcomes in both curative and

symptom control contexts. However, older patients are at

greater risk of medical and surgical complications, resulting

in longer length of stay; increased mortality; reduced quality

of life; and discharge to higher levels of care.2e4 For example,

patients undergoing emergency laparotomy who were aged

<65 yr had a median length of stay of 9 days, compared with

a median stay of 12 days for those aged �65 yr. Ninety-day

mortality after emergency laparotomy is four times higher for

those aged �65 yr, compared with those <65 yr old.4,5

Perioperative medicine is defined as ‘patient-centred,

multidisciplinary, and integratedmedical care of patients from

themoment of contemplation of surgery until full recovery’.6 It

aspires to design pathways so that patients’ medical, surgical,

and social needs are anticipated and addressed in order to

expedite surgery; promote rapid recovery; and facilitate safe

and timely discharge. It is widely accepted that surgical pa-

tients, especially more high-risk cases, benefit from the

multidisciplinary and interspecialty expertise offered by the

perioperative caremodel. Thismodel of working is endorsed by

the Royal Colleges of Anaesthetists (UK), Physicians (London)

and Surgeons (England), collaborating through the Centre for

Perioperative Care, an organisation dedicated to integrated,

multidisciplinary working.7e10 Similar priorities are identified

in the American College of Surgeons and American Geriatrics

Society guidance on ‘Optimal perioperativemanagement of the

geriatric patient’ and in the Australian and New Zealand Col-

lege of Anaesthetists (ANZCA) document ‘A framework for

perioperative care in Australia and New Zealand’.11,12

The on-call medical registrar is crucial to the smooth

running of the hospital, andwas described in a Royal College of

Physicians report as the ‘workhorse’ of the hospital with mul-

tiple and diverse responsibilities, often without clear bound-

aries.13 Medical registrars are resident doctors who have

completed at least 4 years of foundation and internal medicine

training or equivalent and have elected to continue higher

training in amedical specialty. Thismedical training spans 5e6

years and usually culminates in entry to the specialty register

as a consultant physician. The Royal College of Physicians de-

fines the on-call medical registrar’s role as leading themedical

admissions team, acting as a senior clinical decision-maker,

supporting the training of resident doctors, and ensuring

effective communication and escalation to senior staff as

needed. Their leadership and expertise are vital for managing

admissions and referrals to medicine.13 It is challenging to

evaluate the additional workload generated by older surgical

patient referrals which could potentially be anticipated by

other clinicians and pre-emptively managed.13,14

Therefore, the aim of this survey was to estimate the un-

planned, acute workload generated by older surgical patients

requiring referral to general and geriatric medical registrars

who were acting as the first point of contact for interspecialty

referrals. Commonly, initial contact with medical services for

non-speciality specific problems is made with the medical

registrar on-call. In some larger hospitals, older patients

requiring referral to medicine for non-speciality specific
problems are referred to a medical registrar specifically allo-

cated to the care of older people. Surgical inpatients encom-

pass individuals receiving both operative and nonoperative

treatment: perioperative medicine focuses on the care of all

patients for whom surgery is considered.15 This survey in-

cludes referrals regarding all older surgical inpatients, irre-

spective of whether they have undergone or are planned to

undergo surgery. The survey also aimed to estimate the

prevalence and nature of training in perioperative medicine

for medical registrars.
Methods

This cross-sectional survey formed one part of the 3rd Sprint

National Anaesthesia Project (SNAP-3), alongside a cohort

study, which looked at frailty, multimorbidity, and delirium in

older surgical patients in the UK16; and a survey which aimed

to describe the perioperative medicine services for older sur-

gical patients across the UK and Republic of Ireland. The

methodology of SNAP-3 is described more fully elsewhere.17

The survey was designed by an expert, multidisciplinary

panel including patient representative, anaesthetic, geriatric,

and general medicine input, and was piloted in two hospital

sites by medical registrars for readability, non-ambiguity, con-

tent validity, and ease of completion. The survey consisted of 31

questions within two sections.We aimed to keep the burden on

respondents to aminimum, cognisant that data regarding acute

medical reviews can be challenging to capture because of the

volume and acuity of demands placed upon on-call medical

registrars. The survey contained two sections: one regarding

perioperative medicine training, and one regarding the nature

of each referral. No ethical approval was sought because

participation was voluntary, no patients were involved, and

respondents were not an over-surveyed group. All UK hospitals

who have surgical services andmedical registrars providing on-

call services, were eligible to participate. This survey has been

adapted for use in the Australian arm of SNAP-3.

The survey, distributed in both REDCap electronic (hosted

at the University of Nottingham18) and paper formats, aimed

to gather responses from all medical registrars who were

accepting acute referrals from surgical teams (Supplementary

information 1).18 It was advertised through e-mail, social me-

dia, and site initiation visits for the SNAP-3 cohort study.

Multiple participation was prevented by data collection being

coordinated by one site local lead alongside a secondary check

of responses using hospital and dates. Each medical registrar

completed the first section which addressed perioperative

medicine training, only once. Each patient referral required a

separate case report form (the second section). We defined

medical registrars as those working as a speciality training

registrar or specialty and specialist doctors (SAS) fulfilling a

similar role. The survey was conducted for at least 24 hours

per hospital during MarcheJune 2022, with the Principal In-

vestigators (PIs) for SNAP-3 coordinating its distribution

through medical staff and acute handover areas. On-call

anaesthetic teams often encouraged medical registrars to

complete the survey at the end of their shift to minimise recall

bias.

Referrals to the on-call medical registrar were recorded for

those aged 60 years and older, who were under the primary

care of the surgical team. In some hospitals this may be a

medical registrar for all adult patients, in others, a separate

medical registrar may be responsible for older patients. Re-

ferrals were defined as any request for a medical registrar to
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review a patient, provide input on aspects of their care, or

address specific questions related to the care of an older sur-

gical patient. Referrals that were made to existing services

such as perioperative medicine, orthogeriatric or medical

speciality teams were excluded.

Responses were analysed using descriptive statistics in R

(version 4.3.1, R Project for Statistical Computing, Vienna,

Austria) software19 and have been reported by themes. De-

nominators are reported on a per referral or per responding

registrar basis, as appropriate.
Medical registrar shifts and the referrals received
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Fig 1. Frequency distribution of the number of referrals each on-

call medical registrar shift received. Notes: frequency distribu-

tion of number of referrals each on-call medical registrar shift

received. N ¼ 644.
Results

Participating hospitals

One hundred and forty of the 214 SNAP-3 hospital sites

participated in the survey. Missing data were minimal, all

questions had a response rate of >96%, and missingness is

assumed to be random. A total of 644 shifts were reported by

586 individual medical registrars. The majority of these shifts

(82.1%) were from hospitals in England, with 62 (9.6%) shifts

from hospitals in Scotland, 40 (6.2%) shifts from hospitals in

Wales, and 13 (2.0%) shifts from hospitals in Northern Ireland.

The median (interquartile range [IQR]) number of days per

hospital that amedical registrar responded to the survey was 2

(1e3). Responses were received evenly between day (49.7%,

320/644) and night (44.4%, 268/644) shifts, with some twilight

(5.9%, 38/644) shifts recorded.
Referrals regarding older surgical patients

Timing and logistics of referrals

During an on-call shift in the study period, 41.3% (266/644) of

medical registrars received a referral regarding an older sur-

gical patient. Thirty-one percent (198/644) of the recorded

medical registrar shifts involved only one referral concerning

an older surgical patient, while 10.6% (68/644) of the recorded

shifts received two or more referrals (Fig. 1).

There was an even distribution of referrals made during

and outside of regular working hours, with 47.2% (175/371)

recorded between 08:00 and 18:00 and 52.0% (193/371) outside

these hours, while 3/371 had no recorded timing. No clinically

important differences were observed between the referring

surgical specialty and the timing of referrals. Amongst the

three largest referring specialties, orthopaedics made 43.8%

(57/130) of referrals out of hours, colorectal 42.0% (34/81), and

upper gastrointestinal 55.3% (26/47). The proportions of re-

ferrals resulting in telephone advice or face-to-face review

were similard45.3% (168/371) and 50.9% (189/371) referrals,

respectively (14/371 not recorded).
Which patients required acute referral to general or
geriatric medicine?

Most recorded referrals were regarding patients whose surgery

or proposed surgery was emergency, urgent or expedited

(76.8%, 285/371) with 21.6% (80/371) recorded as elective (6/371

not reported). Half of respondents’ referrals (52.6%, 195/371)

were regarding postoperative older surgical patients, 26.1%

(97/371) of respondents’ referrals were regarding preoperative

patients, and 20.5% (76/371) were described as ‘other’ or

‘nonoperative’ (3/371 not reported).

The six most common surgical specialties referred to an

on-call medical registrar in our survey were trauma and
orthopaedics, colorectal, upper gastrointestinal, urology,

general, and vascular surgery (Fig. 2, Supplementary Table S1).

Those patients who had sustained a hip fracture made up

17.0% (63/371) of respondents’ referrals. Patients who had or

were being considered for a laparotomy made up 14.6% (54/

371) of respondents’ referrals.
Why are older surgical patients acutely referred to general
or geriatric medical teams?

The six most common reported reasons for referral were

arrhythmia (13.7%, 51/371); acute respiratory problems (10.5%,

39/371); electrolyte abnormalities (10.5%, 39/371); chest pain,

myocardial infarction (MI) or suspected MI (9.2%, 34/371);

sepsis or infection (7.8%, 29/391); and delirium (5.3%, 20/371)

(Fig. 3, Supplementary Table S2).
Training in perioperative medicine

Three-quarters (74.1%,434/586) of reporting medical registrars

said that they had not received any training in the periopera-

tive management of older people. The six most common ways

that the responding medical registrars received training were

through orthogeriatric posts (13.3%, 78/586), webinar/online

teaching (8.0%, 47/586), clinical teaching sessions (7.3%, 43/

586), classroom teaching sessions (7.2%, 42/586), perioperative

medicine posts (6.1%, 36/586), and conference attendance

(3.2%, 19/586). Medical registrars could record more than one

way in which they had received training.
Discussion

This comprehensive survey of medical registrar referrals

concerning older surgical patients gives a clear account of

current practice in England and some data on the other UK

Nations. Our findings align with the Royal College of



0

Surgical specialty

Surgical specialties who referred to on-call medical registrars

Orth
op

ae
dic

s

Colo
rec

tal

Upp
er 

GI

Urol
og

y

Gen
era

l s
urg

ery

Vas
cu

lar

Neu
ros

urg
ery ENT

Plas
tic

s a
nd

 bu
rns

Gyn
ae

co
log

y

Not 
rec

ord
ed

Card
iot

ho
rac

ics

Oph
tha

lm
olo

gy

Oral
 an

d m
ax

illo
fac

ial
 su

rge
ry

Brea
st

Spin
al 

su
rge

ry

10

20

30

Pe
rc

en
ta

ge
 (%

)

Fig 2. The source surgical specialties of patients referred to the on-call medical registrar. Notes: the distribution of the source surgical specialties

of the patients referred to the on-call medical registrar. N ¼ 371. ENT, ear, nose, and throat; GI, gastrointestinal.
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Physicians findings from 2011 to 2012 ‘that a significant pro-

portion of their [medical registrars] workload was spent

providing care for patients under non-medical specialty

teams, mainly surgical teams’.14 Approximately 40% of

responding medical registrars reported at least one referral of

an older surgical patient during their shift inMarcheJune 2022.

This is not surprising, considering the ageing surgical popu-

lation and the well-established association between age and

higher complication rates, with medical complications being

more prevalent than surgical ones.1,20

Elective patients typically benefit from preoperative opti-

misation and planning facilitated by preoperative assess-

ments and ‘high-risk’ clinics. This proactive approach often

leads to fewer complications; reduced length of stay; and

lower mortality rates compared with emergency patients.5,21

Emergency surgical patients often do not receive compre-

hensive pre-optimisation because of constraints on time and

resources. Inclusion of proactive medical involvement in the

management of older patients undergoing emergency surgery

has demonstrated benefit despite these challenges.4,10,22e24

These innovations require resources, motivation, enthu-

siasm, and interprofessional collaboration. Despite some

recent expansion, most hospitals are not able to provide these

pre-emptive services to all older surgical patients, so many

medical problems in this patient group continue to be referred

to the on-call medical registrar.25

To our knowledge there are no formal studies of how much

time is spent by medical registrars reviewing surgical referrals.

However, one study timed medical registrars clerking medical

patients on an acute medical unit, and found that the mean

time spent with each patient was 32min (standard deviation 15

min).26 This is likely to approximate the time spent with a

surgical patient; themedical registrar will need to take a history

and examine with amedical focus; review and request relevant

investigations related to the medical problem; communicate

back to the surgical team; and document their review. Although

it is important not to over-extrapolate our survey’s findings, if

we were to consider our cohort as representative of UK hospi-

tals, we could infer that ~40% (266/644) of medical registrar

shifts involve at least 30 min reviewing an older surgical pa-

tient. Whilst acknowledging that not all referrals of this nature

can be predicted and resolved by the parent surgical teamwith

the guidance of a physician, it is plausible that a significant

portion could be effectivelymanaged duringworking hours by a

dedicated team or with better signposting to management of

commonmedical problems. This approach has the potential to

reduce the on-call workload.

This survey offers professionals a deeper understanding of

the medical problems driving referrals to on-call teams. It is

anticipated that these insights will inform the design of peri-

operative services, enabling them to more effectively address

the most common medical challenges. Common indications

for referral include cardiovascular and respiratory problems,

electrolyte imbalance, sepsis, and delirium. To reduce on-call

referrals to medical teams, surgical teams can collaborate

with perioperative medicine through joint care or referrals;

shared clinical guidelines; and training. For instance, under-

standing the importance of preventing arrhythmias through

thorough history-taking, monitoring vital signs, blood tests,

and requesting ECGs when indicated is crucial. Surgical teams

canmanage these tasks with perioperative support as needed,

including ensuring the timely reintroduction of anti-

arrhythmic medications and proactively managing electro-

lytes after operation. Providing junior surgical staff with
guidelines, training, and support to prevent these common

medical problems can enhance care quality, reduce the

severity of complications, and decrease the need for on-call

medical referrals.

The unpredictable nature of certain acute medical prob-

lems necessitates a system which ensures that surgical pa-

tients receive appropriate medical care outside of the hours

delivered by perioperative medicine services. This is evident

from the finding that 17.0% of surveyed referrals involved

patients with a hip fracture, despite the presence of ortho-

geriatric services in most hospitals. The need for acute

medical referrals does not diminish the value of orthogeri-

atric services; rather, it highlights that some medical issues

are inherently unpredictable and require ad hoc management

even within a comprehensive perioperative care framework.

This requirement is likely relevant across all surgical

specialties.

Over three-quarters of acute medicine referrals of older

surgical patients relate to emergency admissions. Notably,

>80% of these referrals are from trauma and orthopaedics,

urology, general abdominal, and vascular surgery. One reason

these specialties require greater acute medical input is the

high proportion of older patients undergoing surgical care

within these fields. Almost a third of all surgical patients aged

60 years and older are undergoing orthopaedic surgery and

almost a quarter of all older orthopaedic patients are under-

going surgery for hip fracture.16 Proactive orthogeriatrician-

led care exists almost ubiquitously in UK hospitals, in which

older patients with a hip fracture are invariably reviewed pre-

emptively and other orthopaedic patients seen according to

perceived clinical need.25 Geriatrician involvement in the care

of older patients under the care of other surgical specialties is

increasing; however, it remains variably available across UK

hospitals.25 The benefit of shared care or anticipatory input

from physicians or geriatricians in orthogeriatrics for emer-

gency laparotomy is well described.5,27 Such services offer

consistent management of common postoperative medical

problems, accepting that unexpected clinical deterioration

will still require on-call out of hours medical support. There

are several other reasons why patients undergoing orthopae-

dic surgery more often require on-call medical input; their

relatively advanced age; higher ASA physical status grades;

greater prevalence of frailty and multimorbidity; increased

procedural operative severity; longer postoperative stays and

higher incidence of postoperative morbidity, especially

delirium, compared with other surgical specialties.16

This survey highlights where perioperative medicine ser-

vices may improve continuity of care for older surgical pa-

tients, thus limiting acute reactive referrals to the on-call

medical registrar. Reducing these acute referrals would not

only reduce demands on the on-call medical registrar but also

reduce the workload of on-call surgical teams. Utilising the

specialist knowledge and skills of medical and surgical teams

to address specialty-specific patient problems is highly likely to

enhance the quality and consistency of clinical care for older

surgical patients. Whilst achieving effective collaboration be-

tween specialties can be challenging, it is strongly advocated by

medical royal colleges and interspecialty organisations such as

the Centre for Perioperative Care.8,10,28e31 The success of peri-

operative medicine teams relies on the formation of a cohesive

multidisciplinary team that evolves to work within its own

hospital or organisation’s environment.8,23,30,32 Successful

models of collaborative perioperative care include clinic-based

joint consultations, ringfenced time for multidisciplinary team
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meetings, integrated care pathways, proactive geriatrician

involvement, and postoperative shared care.32

The staffing of perioperative medicine teams remains a

significant challenge. Previous surveys of geriatricians have

consistently demonstrated the barriers to their involvement in

perioperativemedicine include funding, workforce issues, and

training.33e35 A survey of anaesthetists described enthusiasm

for preoperative assessment and optimisation, but less appe-

tite for the routine management of postoperative problems.36

Qualitative work references human factors and depart-

mental cultures slowing the expansion of perioperative med-

icine.37 Our survey highlighted a lack of training in

perioperative medicine with approximately three-quarters of

responding medical registrars not receiving any formal or

informal training. This is despite the recognition by medical

registrars and the Royal College of Physicians, that referrals

from surgery make up a considerable number of acute re-

ferrals to on-call teams.

Beyond the considerations of training availability, the

practical challenge within the field of perioperative medicine

lies in the noticeable workforce deficit. There is a significant

shortage of medical professionals with expertise in perioper-

ative medicine, whether from a medical or anaesthetic back-

ground. This shortage poses a significant hurdle, as the

current numbers are insufficient to adequately staff periop-

erative services whilst maintaining existing services. The

integration of perioperative medicine training into the Royal

College of Anaesthetists’ curriculum, alongside the emphasis

on interspecialty collaboration by the Royal College of Physi-

cians (London) and the Royal College of Surgeons (England), is

expected to enhance perioperative knowledge among resident

doctors in training.28,29,31 However, whilst the Joint Royal

Colleges of Physicians Training Board Internal Medicine Stage

2 curriculum identifies ‘managing medical problems in pa-

tients in other specialties’ as a core competency, it does not

explicitly address the care of surgical patients or perioperative

medicine. The Centre for Perioperative Care is collaborating

with NHS England to develop comprehensive perioperative

curricula for both medical and non-medical staff, ensuring

cohesive education across disciplines. Including explicit

reference to surgical patients in the Royal College of Physi-

cians curriculum could help develop training to improve the

confidence and competence of medical registrars in this area,

given the frequency of surgical referrals to on-call medical

registrars. Additionally, national initiatives such as NHS Elect

(an NHS organisation providing online learning, webinars,

coaching, and consultancy to healthcare professionals and

organisations) play a crucial role in expanding perioperative

services. NHS Elect supports the development of locally

designed proactive medical teams, which help to redistribute

medical workloads away from on-call teams, thereby

enhancing the quality and efficiency of patient care.38

We acknowledge that, as with most surveys, selection and

recall bias may influence our findings. However, methodolog-

ical steps were taken to minimise these biases. Participating

hospitals and medical registrars were self-selecting, and fac-

tors such as their workload,motivations, and available services

may limit the representativeness of the widermedical registrar

population. Relative to the number of hospitals in each coun-

try, medical registrars from England were overrepresented;

Scotland and Wales were proportionally represented, and

Northern Ireland was underrepresented. Despite our efforts to

ensure representation across all four nations, the voluntary
nature of research participation meant involvement was

influenced by the competing priorities and research interest of

individuals within eligible hospitals. The higher participation

rates of hospitals in England align with other aspects of the

SNAP-3 study and likely reflect geographical differences in

research networking, communication, and the availability of

local investigators. Another limitation of this survey is the

exclusion of referrals made to sub-specialty medical teams or

medical emergency team calls. In larger centres with well-

established sub-specialty referral systems, a proportion of re-

ferrals for medical problems in older surgical patients, such as

cardiovascular issues including arrhythmias and chest pain,

may have been directed straight to sub-specialty cardiology

teams, bypassing the surveyed medical registrars. Conse-

quently, such cases would not be captured in this survey.

Similarly, where the on-call medical registrar is automatically

involved in emergency care of a surgical patient through a

medical emergency team call without a direct referral from the

surgical team, these may not have been recorded if the regis-

trar did not classify these as referrals. These limitations

potentially lead to an underestimation of the total number of

referrals made to medical teams from non-recorded sources,

reflecting the resource constraints of this survey.
Conclusions

On-call medical registrars are under pressure to provide a

comprehensive referral service throughout the hospital. A

significant part of their workload involves referrals regarding

the care of older surgical patients for the management of

common medical problems such as arrhythmias, respiratory

failure, and delirium. Whilst existing national drivers, guide-

lines, training opportunities, and collaboration between phy-

sicians, surgeons, and anaesthetists have increased

availability of perioperative care in the UK,33,39,40 there re-

mains a significant implementation gap between national

recommendations and local services. This survey indicates

that medical service provision for older surgical patients has

evolved from preexisting services, rather than being strategi-

cally designed anew. The implementation gap not only has

potential impact on the quality of care received by older sur-

gical patients but also contributes to the workload of on-call

medical registrars.
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