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Summary
Detailed contemporary knowledge of the characteristics of the surgical population, national anaesthetic
workload, anaesthetic techniques and behaviours are essential tomonitor productivity, inform policy and direct
research themes. Every 3–4 years, the Royal College of Anaesthetists, as part of its National Audit Projects
(NAP), performs a snapshot activity survey in all UK hospitals delivering anaesthesia, collecting patient-level
encounter data from all cases under the care of an anaesthetist. During November 2021, as part of NAP7,
anaesthetists recorded details of all cases undertaken over 4 days at their site through an online survey
capturing anonymous patient characteristics and anaesthetic details. Of 416 hospital sites invited to participate,
352 (85%) completed the activity survey. From these, 24,177 reports were returned, of which 24,172 (99%) were
included in the final dataset. The work patterns by day of the week, time of day and surgical specialty were
similar to previous NAP activity surveys. However, in non-obstetric patients, between NAP5 (2013) and NAP7
(2021) activity surveys, the estimated median age of patients increased by 2.3 years from median (IQR) of 50.5
(28.4–69.1) to 52.8 (32.1–69.2) years. The median (IQR) BMI increased from 24.9 (21.5–29.5) to 26.7 (22.3–31.7)
kg.m–2. The proportion of patients who scored as ASA physical status 1 decreased from 37% in NAP5 to 24% in
NAP7. The use of total intravenous anaesthesia increased from 8% of general anaesthesia cases to 26%
between NAP5 andNAP7. Some changesmay reflect the impact of the COVID-19 pandemic on the anaesthetic
population, though patients with confirmed COVID-19 accounted for only 149 (1%) cases. These data show a
rising burden of age, obesity and comorbidity in patients requiring anaesthesia care, likely to impact UK peri-
operative services significantly.
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Introduction
The world in which anaesthesia practice takes place is

constantly evolving, and the global COVID-19 pandemic

has impacted healthcare delivery worldwide. In the UK, the

impact of COVID-19 on healthcare has been far-reaching,

including significant pressure on critical care infrastructure,

staff and resources, and concomitant reductions in

operating activity during COVID-19 waves [1]. Despite

lower rates of hospital admissions and critical care

admissions with COVID-19, waiting lists in the UK continue

to rise [2].

The National Audit Projects (NAP) of the Royal College

of Anaesthetists (RCoA) investigate rare and serious

complications and events associated with anaesthetic

practice [3]. One component of these large collaborative

projects is the activity survey, which provides detailed

patient-level denominator data for the project on a national

scale. Activity data enable the incidence of the complications

and events relevant to the project theme (e.g. peri-operative

cardiac arrest for NAP7) to be contextualised to the whole

peri-operative population [4–6]. However, these surveys also

offer an in-depth picture of the current state of the nation in

terms of the number of anaesthetic procedures, the

characteristics of the anaesthetic population and the

anaesthetic techniques used. Whilst the activity survey has

questions tailored to the overall theme, a core set of

questions has been kept since NAP5 in 2013. Now that three

iterations of the survey have been performed, we can report

the current situation and trends over time. Here, we present

critical trends in patient characteristics and anaesthetic

techniques in theUKover the last three activity surveys: NAP5

in 2013;NAP6 in 2016; andNAP7 in 2021.

Methods
Detailed general methods and regulatory approvals of the

NAP7 activity survey have been described previously [5]. In

brief, all UK NHS hospitals delivering anaesthetic care

were invited to participate. Sites were assigned randomly a

continuous 4-day data collection period, with an equal

chance of starting on any day of theweek between the dates

of 8 and 24 November 2021. All cases requiring general

anaesthesia, regional anaesthesia/analgesia, sedation, local

anaesthesia or monitored anaesthesia care were captured.

Sedation or anaesthesia solely for critical care or

procedures on critical care, newborn resuscitation and

patient transfers were excluded.

Local co-ordinators were provided with a link to the

survey via SurveyMonkey (Surveymonkey Inc., Palo Alto, CA,

USA) for distribution at their site, and a QR code on the help

sheet provided direct access. Respondents were advised to

complete the survey at the end of each case. Data were

exported for analysis. These data were reformatted and

analysed using pivot tables.Original data files from theNAP5

[7] and NAP6 [4] activity surveys were reinterrogated

according to the same methodology as the NAP7

activity survey data. An annual caseload was estimated as

previously described [4, 8]. Estimates for themedian age and

BMI of the populations were based on where the median

value was expected to be within a group, assuming that the

population was distributed evenly within it. These values

were collected as categorical variables in ranges to reduce

the risk of reverse identification and treated as ordinal

variables for analysis. The distribution of patients by age, BMI

and ASA physical status was compared between NAP

projects using the chi-squared test (GraphPad version 5, San

Diego, CA, USA), with the null hypothesis that there is no

difference between NAP projects. The chi-squared (v2) value

was calculated and statistical significance was accepted

whenp < 0.05.

To reduce the impact of erroneous data (so-called

`careless data´), low-frequency high-impact events were

examined by two reviewers (two of AK, RA, MD) for internal

consistency [5, 9]. Where there was disagreement between

the reviewers, a further review occurred (JS or TC). Records

were removed if considered false or fabricated. In cases

where data fields were inconsistent (i.e. illogical), but the

overall record was judged authentic by two reviewers, the

casewasmodified.

Results
Of 416 NHS sites across 182 NHS Trusts or Boards across

the UK invited to the study, 352 (85%) sites participated.

From these sites, the NAP7 activity survey received 24,177

individual forms. Following screening for careless data, five

cases were removed due to high suspicion of containing

false data. Twelve forms were modified after being judged

as authentic but containing an illogical misclick (see online

Supporting Information Appendix S2). This process left

24,172 cases in the final database, equating to an estimated

annual caseload of 2.71 million (see online Supporting

Information Appendix S2).

Of the total activity, 21,629 (89%) cases occurred

during weekdays and 2543 (11%) during weekends (see

online Supporting Information Appendix S3). The daily

activity of cases classified as urgent or immediate,

according to the NCEPOD classification, was similar across

the week. In contrast, between 2536 (10%) and 3116 (13%)

elective procedures (day-case and planned inpatient stay)

were recorded daily during weekdays, with 408 (2%) on

Saturday and 113 (<1%) on Sunday. Weekend elective work

2 © 2023 TheAuthors.Anaesthesiapublished by JohnWiley & Sons Ltd on behalf of Association of Anaesthetists.
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represented 4% of the total elective activity. Of total

anaesthetic activity, 90% occurred during the daytime

(08.00–17.59), 6% during the evening (18.00–23.59) and 5%

at night (00.00–07.59) (Table 1 and online Supporting

Information Appendix S4 and S5).

Of total activity by specialty, elective orthopaedic

surgery, general surgery and orthopaedic trauma were the

three largest by workload (Table 1 and online Supporting

Information Appendix S5). During the evening, the greatest

caseload moved from orthopaedics to obstetrics, with this

effect more pronounced overnight (Table 1 and online

Supporting Information Appendix S5).

There were 149 (1%) COVID-19-positive patients and

794 (3%) had an unknown COVID-19 status at the point of

surgery. Of those who were COVID-19-positive undergoing

surgery, 87 (58%) were not hospitalised with COVID-19 and

55 (37%) were hospitalised with COVID-19 at the point of

surgery (see online Supporting Information Appendix S6).

By specialty, obstetrics, general surgery and orthopaedic

trauma had the highest burden of COVID-19 patients by

absolute numbers (see online Supporting Information

Appendix S6).

Of the 24,172 patients, 14,077 (58%) were female,

10,082 (42%) were male and sex was reported as unknown

in 13 (<1%) cases (see online Supporting Information

Appendix S7). After removing patients undergoing

obstetric procedures, there were 10,907 (52%) female and

10,078 (48%)male patients in the survey.

Across the whole patient cohort, there were: 5910

(24%) ASA physical status grade 1 patients; 11,819 (49%)

ASA physical status 2; 5508 (23%) ASA physical status 3;

869 (4%) ASA physical status 4; 49 (<1%) ASA physical

status 5; and 17 (<1%) ASA physical status 6 patients

(Fig. 1a and online Supporting Information Appendix S8).

The proportion of patients recorded as ASA physical status

3–6 or more was highest at the extremes of ages (70% of

neonates and 81% aged > 85 y) and lowest in early

adulthood (7% aged 19–25 y).

In adult patients where BMI was reported: 431 (2%)

were underweight (BMI < 18.5 kg.m–2); 7635 (38%) were

normal weight (BMI 18.5–24.9 kg.m–2); 5673 (28%) were

overweight (BMI 25.0–29.9 kg.m–2); 3613 (18%) were obese

class 1 (BMI 30.0–34.9 kg.m–2); 1655 (8%) were obese class

2 (BMI 35.0–39.9 kg.m–2); and 1019 (5%) were obese class 3

(BMI ≥ 40.0 kg.m–2). The proportion of patients in each

category varied with age. Young and old patients had lower

BMI scores than patients in middle age ranges (Fig. 1b and

online Supporting InformationAppendix S9).

Within the activity survey population, excluding

obstetric patients, the estimated median (IQR) age of

patients increased from 50.5 (28.4–69.1) to 52.8 (32.1–69.2)

y between NAP5 in 2013 to NAP7, with this increase being

similar in females and males (Fig. 2a and online Supporting

Information Appendix S10). The distribution of patients by

age group was significantly different between NAP5, NAP6

andNAP7 (p < 0.001).

The estimated median (IQR) BMI increased between

NAP5 and NAP7 from 24.9 (21.5–29.5) to 26.7 (22.3–31.7)

kg.m–2, while the proportion of patients classified as at

least overweight increased from 49% to 59% (Fig. 2b and

Online Supporting Information Appendix S11). Within the

obstetric population requiring anaesthetic intervention,

the increase in obesity was more pronounced. The

estimated median (IQR) BMI increased from 24.8 (21.6–

29.8) to 27.1 (22.7–32.4) kg.m–2, and the proportion

classified as at least overweight increased from 46% to

Table 1 Anaesthetic workload by specialty and time of day.

Specialty
Daytime
08.00–17.59

Evening
18.00–23.59

Night
00.00–07.59 Total

Orthopaedics – elective 2466 (11%) 26 (2%) 4 (<1%) 2496 (10%)

General surgery 1969 (9%) 191 (14%) 82 (7%) 2242 (9%)

Orthopaedics – trauma 1982 (9%) 102 (8%) 25 (2%) 2109 (9%)

Urology 1931 (9%) 79 (6%) 27 (2%) 2037 (8%)

Gynaecology 1893 (9%) 55 (4%) 14 (1%) 1962 (8%)

Obstetrics – caesarean section 1178 (5%) 203 (15%) 300 (25%) 1681 (7%)

ENT 1323 (6%) 20 (1%) 13 (1%) 1356 (6%)

Abdominal – lowerGI 992 (5%) 103 (8%) 43 (4%) 1138 (5%)

Ophthalmology 1029 (5%) 14 (1%) 3 (<1%) 1046 (4%)

Obstetrics – labour analgesia 445 (2%) 214 (16%) 351 (30%) 1010 (4%)

Others combined 6436 (30%) 343 (25%) 316 (27%) 7095 (29%)

Total 21,644 (90%) 1350 (6%) 1178 (5%) 24,172

© 2023 The Authors.Anaesthesiapublished by JohnWiley & Sons Ltd on behalf of Association of Anaesthetists. 3

Kane et al. | Activity survey of the 7thNational Audit Project (NAP7) Anaesthesia 2023

 13652044, 0, D
ow

nloaded from
 https://associationofanaesthetists-publications.onlinelibrary.w

iley.com
/doi/10.1111/anae.15989 by T

est, W
iley O

nline L
ibrary on [07/03/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



62% (Fig. 2c and online Supporting Information

Appendix S11). The distributions of BMI in non-obstetric

and obstetric patients were significantly different between

NAP5, NAP6 and NAP7 (non-obstetric, p < 0.001;

obstetric, p < 0.001).

In the non-obstetric population, between NAP5 and

NAP7, the proportion of ASA physical status 1 patients

decreased from 6807 (37%) to 5075 (24%), which was a 13%

drop. Patients reported as ASA physical status 2 increased

by 5% from 7206 (39%) to 9410 (45%) and ASA physical

status 3 increased by 6% from 3345 (18%) to 5172 (25%)

(Fig. 3a). These trends were seen in elective and non-

elective work (Fig. 3b–e and online Supporting Information

Appendix S12). The distribution of patients by ASA group

was significantly different between NAP5, NAP6 and NAP7

(p < 0.001).

(a)

(b)

Figure 1 ASAphysical status distribution by age in theNAP7 activity survey population. Data show the proportion of patients by
age for: (a) ASAphysical status (1 , 2 , 3 , 4 , 5 , ASA 6 not included, n = 24,155); and (b) BMI (<18.5 kg.m�2 , 18.5–
24.9 kgm�2 , 25.0–29.9 kg.m�2 , 30.0–34.9 kg.m�2 , 35.0–39.9 kg.m�2 , 40.0–49.9 kg.m�2 , 50.0–59.9 kg.m�2 ,
≥60 kg.m�2 where BMI was reported and patients aged 19 andover, n = 20,026). Values above the bars show the number of
patients in each group.

4 © 2023 TheAuthors.Anaesthesiapublished by JohnWiley & Sons Ltd on behalf of Association of Anaesthetists.
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Of the total non-obstetric anaesthetic workload, the

rate of general anaesthesia reduced from 14,790 (84%) to

16,604 (82%) (Table 2). Of these, the proportion of cases

performed as total intravenous anaesthesia (TIVA) or

propofol as a maintenance drug rose more than three-fold,

from 1217 (8%) during NAP5 to 4414 (26%) in NAP7 (see

online Supporting Information Appendix S13). Between

NAP5 and NAP7, there was an increase in the use of

processed EEG (pEEG) during general anaesthesia from

429 (3%) to 3223 (19%) of cases. This wasmore pronounced

as a proportion of TIVA/propofol as a maintenance drug,

175 (14%) to 2799 (62%) (see online Supporting Information

Appendix S13). A regional anaesthetic block (with or

without other anaesthetic techniques) was used in 2811

(14%) of cases in the NAP7 activity survey compared with

2290 (13%) duringNAP5 (Table 2).

Discussion
Large-scale data about national anaesthetic practice and

the overall surgical population are sparse in the UK and

(a)

(b) (c)

Figure 2 Trends in age andBMI over time in theNAP5–7 activity survey populations. Trends in age andBMI betweenNAP
cycles. Data show (a) proportion of the activity survey population by age in non-obstetric patients and the BMI distribution in the
(b) non-obstetric and (c) obstetric populations. NAP5 ; NAP6 ; NAP7 . Proportions show the relative change in the
population proportionwithin the groupbetweenNAP5 andNAP7. ↑, increase; ↓, decrease;↔, no change. Percentagesmay not
total 100 due to rounding.

© 2023 The Authors.Anaesthesiapublished by JohnWiley & Sons Ltd on behalf of Association of Anaesthetists. 5
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have been provided intermittently by the NAPs of the RCoA

on a 3–4 yearly cycle [4, 7]. The NAP7 activity survey initially

planned for the summer of 2020 was delayed until the end

of 2021 due to the COVID-19 pandemic. These data show

increasing age, obesity and comorbidity trends leading to

an increasingly complex peri-operative workload. The

extent to which these trends would have occurred without

the pandemic is unclear, but they must be addressed in this

newpost-pandemic era.

The fact that the peri-operative population is 2.3 y older

than 9 y ago has important implications. All-cause mortality

in the general population increases approximately 10% for

each year of advancing age and doubles as age increases

6–7 y [10]: a 2.3-year increase in age equates to an

(a)

(b) (c)

(d) (e)

Figure 3 Proportion of population in ASAphysical status byNCEPOD classification and over time in theNAP5–7 activity survey
populations. Trends inASAphysical status in (a) thewhole activity survey and (b–e) byNCEPOD category betweenNAP cycles.
ASA 1 , ASA 2 , ASA3 , ASA 4 , ASA 5 , ASA6 not shown.

6 © 2023 TheAuthors.Anaesthesiapublished by JohnWiley & Sons Ltd on behalf of Association of Anaesthetists.
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approximately 27% increase in all-cause mortality. This

increase in age is likely to interact with peri-operative risk,

most notably for those patients who are elderly, meaning

that morbidity, mortality and healthcare costs might all be

expected to have risen [11].

The trends in BMI are also important, with both the

prevalence and severity of obesity in the peri-operative

population increasing. During NAP5, the median BMI of the

surgical population was at the top of the `normal´ BMI

category, and now in NAP7 it is `overweight´ – such that it is

hard to argue that normal weight is indeed normal. While

the proportion of overweight patients in this survey is no

greater than in the population as a whole (using most

recently available English population data) [12], the

proportion of obese patients is higher: patients with

BMI > 30 kg.m�2 now represent one in three patients

presenting to anaesthetists. Particularly notable are the

proportionate increases in obesity at different severities

between NAP5 and NAP7. For obesity class 1, the relative

rise is < 20%, whereas with the prevalence of obesity class 2

(BMI ≥ 35 kg.m�2), the proportion of patients has almost

doubled. However, most recent national data from 2019

pre-date the COVID-19 pandemic, and the impact of

various interventions, including lockdowns, home working

and restrictions on outdoor exercise, are yet to be

determined on national levels of obesity. The increase in

obesity in this study appears to be larger than the trends in

the UK population. Obesity is well documented to be

associated with anaesthetic complications, not least

complications of airway management [13] and accidental

awareness during general anaesthesia [8], highlighted

during previous NAP projects. Further, obesity is associated

with comorbidities (e.g., obstructive sleep apnoea,

hypertension, ischaemic heart disease, diabetes, etc.) and

multimorbidities, which increase the risks of anaesthesia

[14]. Multimorbidities require expanded peri-operative

services to manage [15]. The impact of obesity may extend

well beyond the physical challenges of the obese patient to

the operating theatre team.

The trends in BMI in the obstetric population are even

more pronounced, although it should be noted that the

activity surveys capture only obstetric patients who interact

with an anaesthetist and not the whole obstetric population.

Nevertheless, given that obstetrics is an area where much

care is delivered out of hours and by junior anaesthetists [4],

obstetric units need to have appropriate escalation

strategies to support more junior anaesthetists caring for

patients with an elevated BMI, as was highlighted in the

Ockenden report [16]. Individual units will need to consider

the impact on staffing. Further, increased augmentation

rates during labour and increased caesarean section rates

in obese patients are likely to increase the anaesthetic

workload in this group [17, 18].

While theASAphysical status grademay be considered

a crudemeasure of comorbidity, it is still strongly associated

with complications, morbidity and mortality rates during

and following surgery [15, 19]. Here, we show that the

profile of ASA physical status grades in the surgical

population is shifting towards higher scores indicating that

patients are more complex with more comorbidities. The

ASA physical status scoring system was updated in 2014

and, more recently, in 2020, with the addition of several

examples requiring specific scores. Following the 2014

update, there were minimal, if any, alterations in the rates of

Table 2 The distribution of anaesthetics given by intended conscious level and with or without regional or neuraxial
anaesthesia.

Intended conscious level Anaesthetic technique NAP5 NAP7

General anaesthesia General anaesthesia alone 12,737 (72%) 14,253 (70%)

With regional anaesthesia 1455 (8%) 1579 (8%)

With neuraxial anaesthesia 556 (3%) 709 (3%)

With regional and neuraxial anaesthesia 42 (<1%) 63 (<1%)

Sedation Sedation alone 643 (4%) 954 (5%)

With regional anaesthesia 179 (1%) 257 (1%)

With neuraxial anaesthesia 730 (4%) 816 (4%)

With regional and neuraxial anaesthesia 61 (<1%) 228 (1%)

Awake Awake alone 373 (2%) 374 (2%)

With regional anaesthesia 544 (3%) 623 (3%)

With neuraxial anaesthesia 310 (2%) 371 (2%)

With regional and neuraxial anaesthesia 9 (<1%) 61 (<1%)

Total 17,639 20,288

© 2023 The Authors.Anaesthesiapublished by JohnWiley & Sons Ltd on behalf of Association of Anaesthetists. 7
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under-classification of ASA physical status scores noted

over the following 6 y [20]. Whilst it is possible the 2020

updatemay alter clinician assessment of ASA physical status

performance scores, it is unlikely that any impact is of the

same order of magnitude as the effects seen in this study.

Therefore, it is plausible that the observed changes

represent actual alterations in the patient population

presenting toNHS hospitals for surgery.

The increased comorbidity burden will increase

demand on all aspects of the peri-operative pathway, from

pre-assessment to complexities on the day of surgery and

increased demand for postoperative level 1.5 (enhanced

care) and level 2 or 3 (critical care) beds [21, 22]. Targets for

entry into enhanced care beds based on pre-operative risk

are now in place [21]. The Royal College of Anaesthetists

Peri-operative Quality Improvement Project has recently

shown that there are already shortfalls in achieving these

targets [23]. The increase in patients who are older, more

obese and with high ASA physical status scores will place

additional demand on enhanced care and critical care beds

that may not be able to be met. It is also likely that this will

lead to reductions in operating theatre efficiency as all these

factors contribute to increased anaesthetic and surgical

time and prolonged turnaround time on a population level

[24, 25]. Therefore, in the context of our data, the increase in

the UK national waiting list from 4 million (late 2019) to

7 million (Nov 2022) patients not only represents an

increase in absolute number but is an older, more obese

and more comorbid cohort of patients. Efforts to impact the

waiting list must increase operative theatre capacity and

upscale peri-operative services from referral to discharge,

including pre-assessment services and enhanced and

critical care beds.

The overall patterns of surgical activity by specialty, time

and day of the week and urgency are similar to historical

data [4, 8]. The top five specialties by volume (orthopaedic

trauma, general surgery, elective orthopaedics, urology,

gynaecology and obstetrics) represent more than half of all

surgical procedures requiring an anaesthetist. These data

suggest that overall activity patterns have largely returned to

pre-pandemic levels. This activity is an achievement, given

that the system was under significant pressure in early 2021

during the second and third waves of the pandemic [1]. In

early 2021, one in three anaesthetic staff were unavailable to

work, 42% of operating theatres were closed, and those

open were running considerably below normal activity:

overall national surgical activity was < 50% of normal

activity [1].

In addition to changes in patient characteristics, activity

survey data offers insights into anaesthetic practice. The

most striking change in behaviour is a three-fold increase in

the proportion of general anaesthetics given by TIVA from

8% during NAP5 to 26% in NAP7. The drivers of this are

unknown but may include concerns over environmental

impact [26], proposed benefits for cancer recurrence [27],

increasing equipment availability and the technique now

being embedded within the new UK postgraduate

curriculum. The use of pEEGmonitoring has also increased.

In cases delivered using TIVA, the rates of pEEG use have

increased from 17% in NAP5 to 62% in NAP7. Again, this is

likely to be a combination of an increased understanding of

the risks of accidental awareness when pEEG monitoring is

not used [28], along with growing equipment availability

and adherence to guidelines advocating the use of pEEG

when TIVA is used with neuromuscular paralysis [8,29]. With

emerging evidence that targeted pEEG scores may reduce

rates of postoperative delirium, it may be that pEEG is used

increasingly with volatile anaesthesia [30].

In contrast, the activity survey showed that the rates of

use of regional anaesthetic techniques increased from 13%

to 14% between NAP5 and NAP7, with only a 1% absolute

increase but a 7% relative increase in regional blocks. These

data may be confounded by NHS work that has transferred

to the independent sector, which is known to include large

volumes of orthopaedic surgery, and so may be masking

more significant increases.

The NAP7 activity survey was the first NAP undertaken

in the COVID-19 era. Data were collected during November

2021, when there was a relatively constant burden of

COVID-19 due to the Delta variant and before the Omicron

variant became dominant in December 2021, leading to

substantial disruption in January 2022. The 149 confirmed

COVID-19 cases in the survey account for 1% of the

database or around 1 in 160 anaesthetic cases. Of the cases

that were COVID-19-positive, most were non-elective and

over half were not hospitalised due to COVID-19. Most of

the burden of COVID-19-positive patients was in obstetrics,

general surgery and orthopaedic trauma. Given the

disruption caused by the pandemic, the estimated annual

caseload of 2.72 million is subject to higher uncertainty than

in previous survey iterations, but is similar to previousNAPs.

The pandemic provided logistical challenges. Due to

COVID-19 waves, the volume of surgical work undertaken

has been fluctuating, and, resultantly, this activity survey

only really represents a snapshot of November 2021.

Further, partly driven by COVID-19 precautions, we moved

away from the paper version of the survey used in NAPs 4–6

towards the electronic capture of cases. This method eased

the burden of data collection for local co-ordinators butmay

have resulted in reduced case capture and may have

8 © 2023 TheAuthors.Anaesthesiapublished by JohnWiley & Sons Ltd on behalf of Association of Anaesthetists.
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reduced confidence in the case reporting rate. Despite this,

these data appear to have high fidelity and are consistent

with previous surveys in key features (e.g. cases by time of

day, specialty mix, age and sex profiles). Even if the

response rate is lower, the high number of cases (>24,000)

and working with proportions rather than absolute numbers

allows a consistent comparison over time. The median

values for age and BMI are based on where the median

would be if the distribution of valueswithin a group (e.g. age

46–55 y) were evenly distributed within that group. This

method adds some uncertainty to these values, but given

the large numbers in each NAP survey, we believe these

represent real changes over time. It does not allow the

reporting of a range as the absolute values within the lowest

and highest groups (e.g. age < 28 d) are unknown.

In summary, these data describe an increasingly

complex population of patients that anaesthetists care for in

the UK alongside an increase in TIVA and pEEG use. These

data may be helpful for future planning of peri-operative

services on local and national levels.

Acknowledgements
The project infrastructure is supported financially and with

staffing from the Royal College of Anaesthetists. The NAP7

fellows’ salaries are generously supported by: South Tees

Hospitals NHS Foundation Trust (AK); Royal United

Hospitals, Bath (EK); NIHR Academic Clinical Fellowship

(RA). Panel members receive travel expenses and no

remuneration. JS and TC’s employers receive backfill for

their time on the project (4 hours per week). IM and SA are

Editors of Anaesthesia. We thank J. Pandit, H. Kemp, S.

Marinho,M. Sury, N. Harper, J. Palmer for their contributions

to the NAP5 and NAP6 activity surveys. No other conflicts of

interest declared.

References
1. Kursumovic E, Cook TM, Vindrola-Padros C, Kane AD,

Armstrong RA, Waite O, Soar J. The impact of COVID-19 on
anaesthesia and critical care services in the UK: a serial service
evaluation.Anaesthesia 2021;76: 1167–75.

2. LCP health analytics. Waiting list tracker. 2022. https://
waitinglist.health.lcp.com/ (accessed 04/11/2022).

3. Cook TM, Thomas G. The United Kingdom National Audit
Projects: a narrative review. Southern African Journal of
Anaesthesia andAnalgesia 2016;22: 38–45.

4. Kemp H, Marinho S, Cook TM, et al. An observational national
study of anaesthetic workload and seniority across the working
week and weekend in the UK in 2016: the 6th National Audit
Project (NAP6) activity survey. British Journal of Anaesthesia
2018;121: 134–45.

5. KaneAD, Armstrong RA, Kursumovic E, et al. Methods of the 7th
National Audit Project (NAP7) of the Royal College of
Anaesthetists: peri-operative cardiac arrest. Anaesthesia 2022;
77: 1376–85.

6. Kane AD, Armstrong RA, Kursumovic E, Cook TM, Soar J. The
7th UK National Audit Project (NAP7). The challenges of
defining, studying and learning from peri-operative cardiac
arrest.Anaesthesia 2021;76: 1026–30.

7. Sury M, Palmer J, Cook T, Pandit J. The state of UK anaesthesia:
a survey of National Health Service activity in 2013. British
Journal of Anaesthesia 2014;113: 575–84.

8. Pandit J, Cook T. NAP5 5th National Audit Project of The Royal
College of Anaesthetists and the Association of Anaesthetists of
Great Britain and Ireland. Accidental Awareness duringGeneral
Anaesthesia in the United Kingdom and Ireland. https://www.
nationalauditprojects.org.uk/downloads/NAP5%20full%20report.
pdf (accessed25/01/2023).

9. Curran PG. Methods for the detection of carelessly invalid
responses in survey data. Journal of Experimental Social
Psychology 2016;66: 4–19.

10. Spiegelhalter D. Use of ``normal´´ risk to improve understanding
of dangers of COVID-19. British Medical Journal 2020; 370:
m3259.

11. Ebeling M, Rau R, Malmstr€om H, Ahlbom A, Modig K. The rate
by which mortality increase with age is the same for those who
experienced chronic disease as for the general population.Age
andAgeing 2021;50: 1633–40.

12. NHS Digital 2019. Health Survey for England 2019.
Overweight and obesity in adults and children. 2019. https://
files.digital.nhs.uk/9D/4195D5/HSE19-Overweight-obesity-rep.
pdf (accessed 25/01/2023).

13. Cook TM, Woodall N, Harper J, Benger J. Major complications
of airway management in the UK: Results of the Fourth National
Audit Project of the Royal College of Anaesthetists and the
Difficult Airway Society. Part 2: Intensive Care and Emergency
Departments.British Journal of Anaesthesia2011;106: 632–42.

14. Bazurro S, Ball L, Pelosi P. Perioperative management of obese
patient.CurrentOpinion in Critical Care 2018;24: 560–7.

15. Onwochei D, Fabes J, Walker D, Kumar G, Moonesinghe S.
Critical care aftermajor surgery: a systematic review of risk factors
for unplanned admission.Anaesthesia2020;75: e62–e74.

16. Ockenden D. Final Findings, Conclusions and Essential Actions
from theOckenden Review of Maternity Services at Shrewsbury
and Telford Hospital NHS Trust. 2022. https://www.gov.uk/
government/publications/final-report-of-the-ockenden-review
(accessed 24/11/2022).

17. Creanga AA, Catalano PM, Bateman BT. Obesity in pregnancy.
NewEngland Journal ofMedicine 2022;387: 248–59.

18. Odor P, Bampoe S, Moonesinghe S, et al. General anaesthetic
and airway management practice for obstetric surgery in
England: a prospective, multicentre observational study.
Anaesthesia 2021;76: 460–71.

19. Moonesinghe SR, Mythen MG, Das P, Rowan KM, Grocott MP.
Risk stratification tools for predicting morbidity and mortality in
adult patients undergoingmajor surgery: qualitative systematic
review.Anesthesiology 2013;119: 959–81.

20. Fielding-Singh V, Willingham MD, Grogan T, Neelankavil JP.
Impact of the addition of examples to the American Society
of Anesthesiologists physical status classification system.
Anesthesia andAnalgesia 2020;130: e54–e57.

21. Centre for Perioperative Care. Guidance on establishing and
delivering enhanced perioperative care services. 2020. https://
cpoc.org.uk/sites/cpoc/files/documents/2020-10/Enhanced%
20Perioperative%20Care%20Guidance%20v1.0.pdf (accessed
21/10/2022).

22. Centre for Perioperative Care. Preoperative assessment and
optimisation for adult surgery. 2021. https://www.cpoc.org.uk/
sites/cpoc/files/documents/2021-06/Preoperative%20assessment
%20and%20optimisation%20guidance.pdf (accessed 6/11/
2021).

23. Edwards K-E, Singleton G, Vindrola-Padros C, et al.
Perioperative quality improvement report 3: August 2019–July

© 2023 The Authors.Anaesthesiapublished by JohnWiley & Sons Ltd on behalf of Association of Anaesthetists. 9

Kane et al. | Activity survey of the 7thNational Audit Project (NAP7) Anaesthesia 2023

 13652044, 0, D
ow

nloaded from
 https://associationofanaesthetists-publications.onlinelibrary.w

iley.com
/doi/10.1111/anae.15989 by T

est, W
iley O

nline L
ibrary on [07/03/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://waitinglist.health.lcp.com/
https://waitinglist.health.lcp.com/
https://www.nationalauditprojects.org.uk/downloads/NAP5%20full%20report.pdf
https://www.nationalauditprojects.org.uk/downloads/NAP5%20full%20report.pdf
https://www.nationalauditprojects.org.uk/downloads/NAP5%20full%20report.pdf
https://files.digital.nhs.uk/9D/4195D5/HSE19-Overweight-obesity-rep.pdf
https://files.digital.nhs.uk/9D/4195D5/HSE19-Overweight-obesity-rep.pdf
https://files.digital.nhs.uk/9D/4195D5/HSE19-Overweight-obesity-rep.pdf
https://www.gov.uk/government/publications/final-report-of-the-ockenden-review
https://www.gov.uk/government/publications/final-report-of-the-ockenden-review
https://cpoc.org.uk/sites/cpoc/files/documents/2020-10/Enhanced%20Perioperative%20Care%20Guidance%20v1.0.pdf
https://cpoc.org.uk/sites/cpoc/files/documents/2020-10/Enhanced%20Perioperative%20Care%20Guidance%20v1.0.pdf
https://cpoc.org.uk/sites/cpoc/files/documents/2020-10/Enhanced%20Perioperative%20Care%20Guidance%20v1.0.pdf
https://www.cpoc.org.uk/sites/cpoc/files/documents/2021-06/Preoperative%20assessment%20and%20optimisation%20guidance.pdf
https://www.cpoc.org.uk/sites/cpoc/files/documents/2021-06/Preoperative%20assessment%20and%20optimisation%20guidance.pdf
https://www.cpoc.org.uk/sites/cpoc/files/documents/2021-06/Preoperative%20assessment%20and%20optimisation%20guidance.pdf


2021. 2021. https://pqip.org.uk/FilesUploaded/PQIP-Annual-
Report_2021.pdf (accessed 12/11/2021).

24. Escobar A, Davis EA, Ehrenwerth J, Watrous GA, Fisch GS, Kain
ZN, Barash PG. Task analysis of the preincision surgical period:
an independent observer-based study of 1558 cases.
Anesthesia andAnalgesia 2006;103: 922–7.

25. Luedi MM, Kauf P, Mulks L, Wieferich K, Schiffer R, Doll D.
Implications of patient age and ASA physical status for
operating room management decisions. Anesthesia and
Analgesia 2016;122: 1169–77.

26. Shelton CL, Knagg R, Sondekoppam RV, McGain F. Towards
zero carbon healthcare: anaesthesia. British Medical Journal
2022;379: e069030.

27. Chang C-Y, Wu M-Y, Chien Y-J, Su I-M, Wang S-C, Kao M-C.
Anesthesia and long-term oncological outcomes: a systematic
review and meta-analysis. Anesthesia and Analgesia 2021;
132: 623–34.

28. Pandit JJ, Andrade J, Bogod DG, et al. 5th National Audit
Project (NAP5) on accidental awareness during general
anaesthesia: summary of main findings and risk factors. British
Journal of Anaesthesia 2014;113: 549–59.

29. Klein AA, Meek T, Allcock E, et al. Recommendations for
standards of monitoring during anaesthesia and recovery
2021.Anaesthesia 2021;76: 1212–23.

30. Evered LA, Chan MTV, Han R, et al. Anaesthetic depth and
delirium after major surgery: a randomised clinical trial. British
Journal of Anaesthesia 2021;127: 704–12.

Appendix

Author affiliations
A. D. Kane,1,2 J. Soar,3 R. A. Armstrong,1,4 E. Kursumovic,1,5

M. T. Davies,6 F. C. Oglesby,7 L. Cortes,8 C. Taylor,8

I. K. Moppett,9,10 S. Agarwal,11 J. Cordingley,12 J. Dorey,13

S. J. Finney,12 G. Kunst,14 D. N. Lucas,15 G. Nickols,16

R. Mouton,16 J. P. Nolan,17 B. Patel,13 V. J. Pappachan,18

F. Plaat,19 B. R. Scholefield,20 J. H. Smith,21 L. Varney,22

T.M. Cook5,23 and collaborators*

1 Research Fellow, 8 Research Team, 9 Director, Health

Services Research Centre, 13 Lay Committee, Royal College

of Anaesthetists, London, UK

2 Specialty Registrar, Department of Anaesthesia,

James Cook University Hospital, South Tees NHS

Foundation Trust, Middlesbrough, UK

3 Consultant, Department of Anaesthesia and Intensive

CareMedicine, SouthmeadHospital, Bristol, UK

4 Academic Clinical Fellow, Department of

Anaesthesia, SevernDeanery, Bristol, UK

5 Consultant, Department of Anaesthesia and Intensive

Care Medicine, Royal United Hospitals Bath NHS

Foundation Trust, Bath, UK

6 Consultant, Department of Critical Care and

Anaesthesia, North West Anglia NHS Trust, Peterborough,

UK

7 Specialty Registrar, University Hospitals Bristol and

WestonNHS Foundation Trust, Bristol, UK

10 Professor of Anaesthesia and Peri-operative

Medicine, University of Nottingham, Nottingham, UK

11 Consultant, Department of Anaesthesia, Manchester

University Hospitals Foundation Trust, Manchester, UK

12 Consultant, Department of Critical Care and

Anaesthesia, Barts Health NHS Trust, London, UK

14 Professor, Department of Cardiovascular

Anaesthesia, Kings College London, London, UK

15 Consultant, Department of Anaesthesia, London

NorthWest University HealthcareNHS Trust, London, UK

16 Consultant, Department of Anaesthesia, North

Bristol NHS Trust, Bristol, UK

17 Professor, Resuscitation Medicine, Warwick Clinical

Trials Unit, University ofWarwick, Coventry, UK

18 Associate Professor, Southampton Children’s

Hospital, NIHR Biomedical Research Centre and Consultant,

Department of Paediatric Anaesthesia and Intensive Care

Medicine, University Hospital Southampton NHS

Foundation Trust, Southampton, UK

19 Consultant, Department of Anaesthesia, Imperial

CollegeHealthcareNHS Trust, London, UK

20 NIHR Clinician Scientist, Institute of Inflammation

andAgeing, University of Birmingham, Birmingham, UK

21 Consultant, Department of Anaesthesia, Great

Ormond Street Hospital, London, UK

22 Anaesthesia Associate, Department of Anaesthesia,

University College LondonHospitals, London, UK

23Honorary Professor, University of Bristol, Bristol, UK

Supporting Information
Additional supporting information may be found online via

the journal website.

Appendix S1.NAP7 local co-ordinators.

Appendix S2. Flow chart of cases in the NAP7 activity

survey.

Appendix S3. Anaesthetic workload by weekday and

NCEPOD classification.

Appendix S4. Anaesthetic workload by time of day

andNCEPODclassification.

Appendix S5.Anaesthetic workload specialty and time

of day.

Appendix S6. COVID-19 within the activity survey

population.

Appendix S7. TheNAP7 activity survey population.

Appendix S8. The distribution of age and ASA in the

NAP7 activity survey population.

Appendix S9. The distribution of age and BMI in the

NAP7 activity survey population.

10 © 2023 TheAuthors.Anaesthesiapublished by JohnWiley & Sons Ltd on behalf of Association of Anaesthetists.

Anaesthesia 2023 Kane et al. | Activity survey of the 7thNational Audit Project (NAP7)

 13652044, 0, D
ow

nloaded from
 https://associationofanaesthetists-publications.onlinelibrary.w

iley.com
/doi/10.1111/anae.15989 by T

est, W
iley O

nline L
ibrary on [07/03/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://pqip.org.uk/FilesUploaded/PQIP-Annual-Report_2021.pdf
https://pqip.org.uk/FilesUploaded/PQIP-Annual-Report_2021.pdf


Appendix S10. Age profiles of the activity survey

populations inNAP5, NAP6 andNAP7.

Appendix S11. Distribution profiles of BMI in non-

obstetric and obstetric patients.

Appendix S12. Distribution profiles of ASA by

NCEPOD category in non-obstetric patients.

Appendix S13. Total intravenous anaesthesia and

processed EEGuse.

© 2023 The Authors.Anaesthesiapublished by JohnWiley & Sons Ltd on behalf of Association of Anaesthetists. 11

Kane et al. | Activity survey of the 7thNational Audit Project (NAP7) Anaesthesia 2023

 13652044, 0, D
ow

nloaded from
 https://associationofanaesthetists-publications.onlinelibrary.w

iley.com
/doi/10.1111/anae.15989 by T

est, W
iley O

nline L
ibrary on [07/03/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense


	 Summary
	 Introduction
	 Methods
	 Results
	anae15989-fig-0001

	 Discussion
	anae15989-fig-0002
	anae15989-fig-0003

	 Acknowledgements
	 References
	anae15989-bib-0001
	anae15989-bib-0002
	anae15989-bib-0003
	anae15989-bib-0004
	anae15989-bib-0005
	anae15989-bib-0006
	anae15989-bib-0007
	anae15989-bib-0008
	anae15989-bib-0009
	anae15989-bib-0010
	anae15989-bib-0011
	anae15989-bib-0012
	anae15989-bib-0013
	anae15989-bib-0014
	anae15989-bib-0015
	anae15989-bib-0016
	anae15989-bib-0017
	anae15989-bib-0018
	anae15989-bib-0019
	anae15989-bib-0020
	anae15989-bib-0021
	anae15989-bib-0022
	anae15989-bib-0023
	anae15989-bib-0024
	anae15989-bib-0025
	anae15989-bib-0026
	anae15989-bib-0027
	anae15989-bib-0028
	anae15989-bib-0029
	anae15989-bib-0030

	 
	Supporting Information 

