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Background: The COVID-19 pandemic has disrupted routine hospital services globally. This study
estimated the total number of adult elective operations that would be cancelled worldwide during the
12 weeks of peak disruption due to COVID-19.
Methods: A global expert response study was conducted to elicit projections for the proportion of
elective surgery that would be cancelled or postponed during the 12 weeks of peak disruption. A Bayesian
𝛃-regression model was used to estimate 12-week cancellation rates for 190 countries. Elective surgical
case-mix data, stratified by specialty and indication (surgery for cancer versus benign disease), were
determined. This case mix was applied to country-level surgical volumes. The 12-week cancellation rates
were then applied to these figures to calculate the total number of cancelled operations.
Results: The best estimate was that 28 404 603 operations would be cancelled or postponed during the
peak 12 weeks of disruption due to COVID-19 (2 367 050 operations per week). Most would be operations
for benign disease (90⋅2 per cent, 25 638 922 of 28 404 603). The overall 12-week cancellation rate would
be 72⋅3 per cent. Globally, 81⋅7 per cent of operations for benign conditions (25 638 922 of 31 378 062),
37⋅7 per cent of cancer operations (2 324 070 of 6 162 311) and 25⋅4 per cent of elective caesarean sections
(441 611 of 1 735 483) would be cancelled or postponed. If countries increased their normal surgical
volume by 20 per cent after the pandemic, it would take a median of 45 weeks to clear the backlog of
operations resulting from COVID-19 disruption.
Conclusion: A very large number of operations will be cancelled or postponed owing to disruption
caused by COVID-19. Governments should mitigate against this major burden on patients by developing
recovery plans and implementing strategies to restore surgical activity safely.
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information)
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Introduction

The COVID-19 pandemic has led to major disrup-
tion of routine hospital services globally1. During the
pandemic hospitals have reduced elective surgery in
the interests of patient safety and supporting the wider
response2–4. Reducing elective activities protects patients
from in-hospital viral transmission and associated postop-
erative pulmonary complications. This preserves personal
protective equipment supplies to be prioritized for the care
of patients with COVID-19, and releases ward and critical
care beds for surges in such patients. It also enables recov-
ery areas in theatre suites to be repurposed as overflow
ICUs. Surgeons and theatres teams may be redeployed to
support other critical areas of the hospital.

Cancelling elective surgery on this scale will have a
substantial impact on patients and cumulative, potentially
devastating, consequences for health systems worldwide5.
Delaying time-sensitive elective operations, such as can-
cer or transplant surgery, may lead to deteriorating health,
worsening quality of life, and unnecessary deaths6–8. When
hospitals resume elective activities, patients are likely to
be prioritized by clinical urgency9, resulting in lengthen-
ing delays for patients with benign but potentially dis-
abling conditions where there may be less of a perceived
time impact. This will lead to a deterioration in population
health, productivity and a substantial societal cost.

Worldwide cancellations in elective surgery are currently
unquantified10,11. Few countries have access to real-time
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Fig. 1 Flow chart of methodology

Projections for proportions of elective cancer surgery,
benign surgery and obstetric procedures that will be

cancelled during the peak 12 months of disruption owing
to COVID-19 elicited from expert response study

Country-level surgical volume data and modelled cancellation rates were used to calculate totals for adult elective operations
cancelled during the peak 12 weeks of disruption owing to COVID-19, and stratified by World Bank region, World Bank

country income group and specialty

Data from expert response study fed in to Bayesian
β-regression model to estimate cancellation rates for
elective cancer surgery, benign disease surgery and

obstetrics for 190 countries

Cancellation rates for elective surgery by country Absolute volumes of elective surgery by country

Case-mix estimates refined based on surgeons’ estimates
from the expert response study for the proportion of

colorectal, head and neck, gynaecological, plastic, upper
gastrointestinal and urological procedures performed

for cancer

Elective surgical case mix (colorectal, head and neck,
obstetric and gynaecological, orthopaedic, plastic, upper

gastrointestinal, urological, and other surgery) determined
for each HDI quintile based on data collected across 64

countries by the Surgical Outcomes Studies

Case-mix estimates and previous figures for overall
surgical volume12 used to calculate absolute volumes of
adult elective surgery performed per country by specialty

HDI, Human Development Index.

data, and even those that do may experience delays in this
information being released owing to pressures on health
systems. Estimating country-level estimates will provide
the best possible baseline data to inform planning for post-
pandemic surgical recovery. This study aimed to estimate
the total number of elective operations that would be can-
celled or postponed worldwide during the 12 weeks of peak
disruption of hospital services owing to COVID-19.

Methods

The study methodology is summarized in Fig. 1. First,
an expert response study was undertaken to elicit sur-
geons’ projections of the proportion of elective surgery that
would be cancelled during the peak 12 weeks of disruption
owing to COVID-19. These data were fed into a Bayesian
β-regression model to estimate 12-week cancellation rates
for elective surgery for 190 countries. Second, elective sur-
gical case mix was determined for each Human Develop-
ment Index (HDI) quintile using data from the Surgical
Outcomes Studies and the expert response study. This case
mix was applied to existing figures for overall country-level
surgical volume to calculate expected specialty-specific sur-
gical volumes for 190 countries. Finally, these surgical vol-
ume figures and the 12-week cancellation rate estimates

were used to calculate total numbers of cancelled opera-
tions by specialty and country.

All 193 United Nations member countries were included
in this study except Liechtenstein, North Korea and Soma-
lia, as no surgical volume data were available for these
three countries12. At present, the only region to have recov-
ered from a large-scale SARS-CoV-2 outbreak is Hubei
Province in China. Wuhan, the capital of Hubei, was in
lockdown for 76 days (23 January 2020 to 8 April 2020).
Therefore, the current best estimate for the duration of dis-
ruption to health systems caused by COVID-19 is around
12 weeks. This is consistent with advice that hospitals
should plan to suspend non-urgent elective surgery for at
least 12 weeks4.

The secondary outcomes were total number of cancelled
operations stratified by World Bank region (Europe and
Central Asia, East Asia and Pacific, Latin America and
the Caribbean, North America, Middle East and North
Africa, South Asia, Sub-Saharan Africa), World Bank coun-
try income group (high, upper–middle, lower–middle,
low), and surgical specialty. Specialty-specific cancellation
totals were calculated for surgical specialties accounting for
5 per cent or more of the global surgical case mix (Table S1,
supporting information). This included colorectal, head
and neck, gynaecological, orthopaedic, obstetric, plastics,
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1442 COVIDSurg Collaborative

Table 1 Best estimates of cancelled operations over a 12-week
period of peak disruption, by specialty group

Normal
volume*

Estimated
cancellations

12-week
cancellation

rate (%)

Cancer surgery

Colorectal 1 353 952 486 563 35⋅9

Gynaecology 834 839 328 505 39⋅3

Head and neck 959 190 373 603 38⋅9

Plastics 505 294 178 362 35⋅3

Upper gastrointestinal and
hepatobiliary

1 258 862 498 885 39⋅6

Urology 1 250 175 458 151 36⋅6

Benign surgery

Colorectal 1 201 825 976 992 81⋅3

Gynaecology 2 665 361 2 175 774 81⋅6

Head and neck 4 845 604 3 950 551 81⋅5

Orthopaedics 7 677 515 6 295 041 82⋅0

Plastics 933 822 764 033 81⋅8

Upper gastrointestinal and
hepatobiliary

2 728 786 2 223 194 81⋅5

Urology 3 051 523 2 492 604 81⋅7

Other 8 273 626 6 760 731 81⋅7

Obstetrics 1 735 483 441 611 25⋅4

Total 39 275 857 28 404 603 72⋅3

*Surgical volume at full capacity (no cancellations).

upper gastrointestinal (including hepatobiliary surgery)
and urological surgery. Colorectal, head and neck, gynae-
cological, plastics, upper gastrointestinal and urological
surgery were further stratified into operations performed
for cancer versus benign pathology. Orthopaedic surgery
was not stratified in this way as cancer accounts for a
very small proportion of orthopaedic operations. Special-
ties that individually account for under 5 per cent of surgi-
cal case mix were pooled into an ‘other surgery’ category,
including breast surgery, cardiac surgery, neurosurgery,
thoracic surgery and vascular surgery. Therefore, a total of
15 specialty groups were included in this study (Table 1).

Twelve-week elective surgery cancellation rates
Senior surgeons were invited to participate in an expert
response study to elicit their projections for the proportion
of elective surgery that would be cancelled during the peak
12 weeks of disruption owing to COVID-19. Surgeons
were contacted through the global CovidSurg network and
asked to enter their estimates into an online database. The
questionnaire was open from 20 to 30 March 2020.

Experts were asked to provide estimates for each of
the 15 specialty groups included in this study. For each
specialty group, experts provided their best estimate (the
most likely 12-week cancellation rate), as well as a lower

bound estimate (the lowest possible cancellation rate) and
an upper bound estimate (the highest possible cancellation
rate). If the SARS-CoV-2 outbreak had resolved at the
experts’ hospital, they were asked to report actual rates of
cancelled surgery due to the outbreak. If the outbreak was
ongoing, experts were asked to project likely cancellation
rates going forward. If the experts’ hospital had not yet
experienced a SARS-CoV-2 outbreak, they were asked to
estimate what would happen in the event of an outbreak.

After the expert response study questionnaire had closed,
responses were matched by hospital and, where there was
more than one expert participating per hospital, median
values for each data point were calculated, so that there
was one consolidated response per hospital. Overall median
values for the best estimate and upper/lower bounds were
then calculated for each participating country for cancer
surgery, surgery for benign disease and obstetric (elective
caesarean section) operations.

A Bayesian β-regression model was developed with 2018
HDI as a predictor, in order to establish 12-week cancel-
lation rate estimates for all 190 countries included in the
study (Table S2, supporting information). HDI is a com-
posite index of life expectancy, education and per-capita
income indicators, and its relationship with surgical out-
comes has been validated previously13,14.

Non-informative priors were used with sensitivity ana-
lyses done on alternative priors and different chain ini-
tiation points or chain lengths. A restricted cubic spline
transformation was applied to the continuous represen-
tation of the HDI rank (rank 1 being the most devel-
oped country and rank 190 the least developed) to account
for potential non-linearity. This was substituted into the
final β-regression model and posterior predictions were
made for each HDI rank. The model was fitted for the
best estimates and lower/upper bounds for cancer surgery,
surgery for benign disease and obstetric (caesarean section)
operations.

Surgical case mix

The best available global data on surgical case mix are from
the African Surgical Outcomes Study, European Surgi-
cal Outcomes Study and International Surgical Outcomes
Study15–17. These were prospective cohort studies that cap-
tured all adults undergoing surgery in participating facili-
ties, providing case-mix data for a total of 102 539 patients
across 64 countries. No comparable global case-mix data
exist for paediatric surgery, so this study was limited to
adults.

Raw data from the three Surgical Outcomes Studies were
pooled to estimate case mix by HDI quintile (Table S2, sup-
porting information). First, the case mix was determined
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Elective surgery during the SARS-CoV-2 pandemic 1443

Fig. 2 Country-level 12-week cancellation rates, by type of surgery
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a  Surgery for benign disease b  Cancer surgery 

c  Obstetric surgery 

a Surgery for benign disease, b cancer surgery and c obstetric surgery.

according to urgency: elective versus emergency. Next,
within elective surgery the case mix was stratified by spe-
cialty. To determine cancer versus benign surgical case
mix, the expert response study participants were asked
to estimate the proportions of colorectal, head and neck,
gynaecological, plastics, upper gastrointestinal and uro-
logical operations performed in their hospitals for cancer.
Hospital-level results were then pooled by HDI quintile
to calculate median proportions of cancer surgery for each
specialty.

Surgical volume

A previous report12 identified total country surgical vol-
ume for 72 countries (presented as point estimates) and
modelled estimates for a further 120 countries (presented
as confidence intervals). As only overall total (paediatric
surgery) country volumes were available, population
age-structure data from the World Bank were used to
estimate total adult surgical volume for each country.
Adults were defined as people age 15 years and above,
consistent with age categories used for population data by
the World Bank.

Country-level surgical volumes for each of the 15 spe-
cialty groups included in this study were calculated based
on the country-specific adult surgical volume and case mix
for the appropriate HDI quintile. For the best estimate
of total cancellations, the point estimate (if provided) or
the midpoint of the confidence interval for country-level
surgical volume was used to calculate specialty-specific
country-level surgical volume.

Totals for cancelled surgery

Country-level surgical volume data and modelled 12-week
cancellation rates were used to calculate specialty
group-specific totals for adult elective operations can-
celled during the peak 12 weeks of disruption. The best
estimate for the number of cancelled operations was based
on the modelled best estimates for 12-week cancellation
rates.

Surgical recovery

The time it would take countries to clear the backlog of
operations resulting from 12 weeks of disruption owing
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1444 COVIDSurg Collaborative

Table 2 Weekly totals for best estimates of cancelled operations, by country

Weekly total operations cancelled Data by country

<1000 Albania (567), Andorra (41), Antigua and Barbuda (54), Bahamas, The (280), Bahrain (514), Barbados (193), Belize
(57), Benin (157), Bhutan (103), Botswana (792), Brunei Darussalam (249), Burkina Faso (237), Burundi (110),
Cabo Verde (49), Cambodia (601), Cameroon (744), Central African Republic (32), Chad (29), Comoros (24),
Congo, Democratic Republic (642), Congo, Republic (155), Cyprus (347), Djibouti (45), Dominica (27), Equatorial
Guinea (211), Eritrea (78), Eswatini (195), Fiji (175), Gabon (242), The Gambia (30), Grenada (43), Guinea (141),
Guinea-Bissau (35), Guyana (93), Haiti (305), Honduras (974), Iceland (297), Jamaica (964), Kiribati (7), Kyrgyz
Republic (877), Lao People’s Democratic Republic (192), Lesotho (115), Liberia (168), Luxembourg (564),
Madagascar (231), Malawi (283), Maldives (237), Mali (347), Malta (554), Marshall Islands (16), Mauritania (116),
Mauritius (260), Micronesia, Federated States (22), Monaco (32), Montenegro (268), Mozambique (370), Namibia
(497), Nauru (7), Nepal (277), Niger (206), North Macedonia (711), Palau (15), Papua New Guinea (338), Rwanda
(349), Samoa (13), San Marino (16), Sao Tome and Principe (18), Senegal (267), Seychelles (232), Sierra Leone
(110), Solomon Islands (55), South Sudan (135), St Kitts and Nevis (33), St Lucia (76), St Vincent and the
Grenadines (36), Suriname (243), Tajikistan (680), Tanzania (808), Timor-Leste (48), Togo (137), Tonga (26), Trinidad
and Tobago (892), Tuvalu (4), Uganda (890), Vanuatu (15), Yemen, Republic (188), Zambia (418), Zimbabwe (810)

1000–9999 Afghanistan (1048), Angola (1612), Armenia (1124), Azerbaijan (1556), Bangladesh (2671), Bolivia (1094), Bosnia and
Herzegovina (1625), Bulgaria (5109), Costa Rica (1734), Cote d’Ivoire (1153), Croatia (2086), Cuba (5578), Czech
Republic (6531), Denmark (5622), Dominican Republic (3934), Ecuador (2012), Egypt, Arab Republic (9055), El
Salvador (1200), Estonia (1255), Ethiopia (1124), Finland (6053), Georgia (1868), Ghana (1212), Greece (7492),
Guatemala (1119), Iraq (3420), Ireland (1376), Israel (3766), Jordan (1839), Kazakhstan (7339), Kenya (1780),
Kuwait (2593), Latvia (3565), Lebanon (2717), Libya (2060), Lithuania (2945), Moldova (1564), Mongolia (1283),
Morocco (1302), Myanmar (1674), New Zealand (2721), Nicaragua (1351), Nigeria (9543), Norway (5370), Oman
(1005), Pakistan (3746), Panama (2409), Paraguay (2211), Peru (7478), Portugal (8885), Qatar (1933), Romania
(9135), Saudi Arabia (9410), Serbia (3476), Singapore (4418), Slovak Republic (4644), Slovenia (1524), Sri Lanka
(3509), Sudan (3485), Switzerland (9162), Syrian Arab Republic (1697), Tunisia (3501), Turkmenistan (1208),
United Arab Emirates (6402), Uruguay (2292), Uzbekistan (6988), Vietnam (7110)

10 000–49 999 Algeria (12 870), Argentina (27 088), Austria (11 967), Belarus (17 569), Belgium (22 660), Canada (32 881), Chile
(11 696), Hungary (13 959), India (48 728), Indonesia (31 050), Iran, Islamic Republic (32 099), Korea, Republic
(17 267), Malaysia (12 891), Mexico (15 315), Netherlands (15 847), Philippines (13 593), Poland (22 656), South
Africa (12 795), Spain (45 449), Sweden (14 588), Thailand (18 332), Ukraine (21 943), UK (43 307), Venezuela, RB
(17 234)

50 000–99 999 Australia (67 149), France (58 708), Germany (75 730), Italy (50 552), Russian Federation (93 688), Turkey (82 002)

≥100 000 Brazil (247 444), China (326 177), Colombia (113 082), Japan (113 324), USA (343 670)

Values in parentheses are weekly total of cancelled operations for each country.

to COVID-19 was estimated. It was assumed that can-
celled obstetric (caesarean section) operations would not
need to be rescheduled after the pandemic. Therefore, the
time taken to clear country-level backlogs of operations for
benign disease and cancer was based on country-level base-
line volumes of surgery for these conditions. The number
of whole or part weeks needed to clear these backlogs was
calculated based on 10, 20 and 30 per cent increases in base-
line surgical volume.

Sensitivity analyses

An estimate for the minimum number of operations likely
to be cancelled was based on the lowest likely baseline sur-
gical volume (the lower bounds for total surgical volume
estimates where provided) and the modelled lower bounds
for 12-week cancellation rates. An estimate for the maxi-
mum number of operations likely to be cancelled was based
on the highest likely baseline surgical volume (the upper
bounds for total surgical volume estimates where provided)
and modelled upper bounds for 12-week cancellation rates.

Analyses were done using R version 3.6.3 and rstan (the
R interface to the statistical inference language Stan) and
the packages brms and finalfit (R Foundation for Statistical
Computing, Vienna, Austria).

Results

Twelve-week cancellation rates

From a total of 538 submissions to the expert response
study (Fig. S1, supporting information), data were available
for 359 hospitals in 71 countries (Table S3, supporting infor-
mation). Proportions of surgery projected to be cancelled
were consistently estimated to be higher for benign condi-
tions than for obstetrics (elective caesarean sections). Pro-
portions of cancer surgery projected to be cancelled were
lower in the most developed countries compared with the
least developed ones (Fig. S2, supporting information).

Based on the Bayesian β-regression model, best estimates
for country-level 12-week cancellation rates for cancer
surgery ranged from 23⋅4 to 77⋅1 per cent, whereas they
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Elective surgery during the SARS-CoV-2 pandemic 1445

Table 3 Best estimates for cancelled operations over a 12-week period of peak disruption, by country income and region

Surgery for
benign disease

Cancer
surgery

Obstetric
surgery Total

High income 11 803 371 (83⋅6) 937 740 (30⋅3) 89 073 (20⋅1) 12 830 185 (72⋅7)

East Asia and Pacific 2 276 604 (84⋅6) 167 830 (28⋅7) 17 271 (21⋅7) 2 461 704 (73⋅4)

Europe and Central Asia 4 895 041 (83⋅7) 384 630 (30) 39 106 (20⋅9) 5 318 777 (72⋅7)

Latin America and the Caribbean 188 143 (81⋅7) 22 331 (38⋅7) 3718 (23⋅4) 214 192 (70⋅5)

Middle East and North Africa 284 896 (83) 26 142 (33⋅9) 3076 (23⋅3) 314 114 (72⋅4)

North America 4 156 253 (83⋅1) 336 510 (31) 25 855 (17⋅5) 4 518 619 (72⋅4)

Sub-Saharan Africa 2434 (81) 297 (39⋅5) 47 (22⋅7) 2778 (70)

Upper–middle income 11 824 165 (80⋅4) 1 171 864 (43⋅4) 254 374 (26⋅4) 13 250 403 (72⋅1)

East Asia and Pacific 3 836 777 (79⋅6) 370 906 (47⋅8) 83 989 (27⋅9) 4 291 672 (72⋅8)

Europe and Central Asia 2 402 694 (81⋅5) 277 144 (37⋅8) 47 108 (23⋅2) 2 726 946 (70⋅2)

Latin America and the Caribbean 4 811 770 (80⋅6) 436 109 (43⋅6) 101 324 (26⋅9) 5 349 203 (72⋅8)

Middle East and North Africa 579 884 (80⋅4) 67 302 (44⋅5) 12 885 (24⋅9) 660 070 (71⋅4)

South Asia 38 931 (82⋅1) 5227 (45⋅1) 798 (24⋅6) 44 957 (72⋅2)

Sub-Saharan Africa 154 110 (77⋅7) 15 176 (55⋅6) 8270 (28⋅4) 177 555 (69⋅7)

Lower–middle income 1 906 718 (78⋅8) 200 315 (56⋅8) 86 875 (29⋅5) 2 193 909 (71⋅6)

East Asia and Pacific 591 840 (79⋅5) 63 188 (55⋅3) 16 827 (28⋅6) 671 855 (73⋅2)

Europe and Central Asia 338 114 (80⋅8) 31 754 (48⋅3) 6595 (24⋅4) 376 463 (73⋅7)

Latin America and the Caribbean 47 844 (76⋅7) 4839 (57⋅8) 2749 (28⋅8) 55 433 (69⋅1)

Middle East and North Africa 144 904 (77⋅7) 14 644 (56) 7282 (29⋅9) 166 830 (70⋅4)

South Asia 571 190 (79) 58 633 (60⋅1) 33 156 (28⋅9) 662 980 (70⋅9)

Sub-Saharan Africa 212 826 (75⋅1) 27 257 (67⋅8) 20 266 (33⋅7) 260 349 (67⋅8)

Low income 104 668 (75⋅1) 14 150 (70⋅2) 11 289 (34⋅6) 130 106 (67⋅7)

Europe and Central Asia 7055 (78⋅6) 689 (57⋅2) 418 (30⋅4) 8162 (70⋅7)

Latin America and the Caribbean 2900 (72⋅1) 405 (69⋅1) 355 (36⋅5) 3660 (65⋅6)

Middle East and North Africa 18 259 (77⋅3) 2415 (70⋅2) 1941 (34) 22 615 (69)

South Asia 12 872 (75⋅2) 1710 (69⋅8) 1311 (34⋅4) 15 892 (68)

Sub-Saharan Africa 63 582 (74⋅2) 8931 (71⋅6) 7264 (35⋅1) 79 777 (67⋅1)

Values in parentheses are cancellation rate during the 12 weeks of peak disruption owing to COVID-19. There are some small inconsistencies between
totals due to differences in how figures have been rounded.

Fig. 3 Best estimates for number of elective operations cancelled during the peak 12 weeks of disruption due to COVID-19, by
geographical region
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1446 COVIDSurg Collaborative

Table 4 Projected total cancelled operations over a 12-week period of peak disruption, by specialty and region

East
Asia and
Pacific

Europe and
Central Asia

Latin
America and

the Caribbean

Middle
East and

North Africa
North

America South Asia
Sub-Saharan

Africa Total

Colorectal 370 947
(271 699–
525 058)

429 080
(293 754–
648 207)

289 478
(225 678–
387 241)

66 360
(40 354–
107 578)

216 938
(82 055–
557 016)

51 498
(29 220–
84 688)

39 253
(23 429–
63 129)

1 463 554
(966 189–
2 372 917)

Gynaecology 615 432
(465 320–
845 332)

726 822
(527 138–
1 048 555)

438 252
(351 688–
568 490)

109 110
(70 281–
168 401)

413 412
(174 874–
996 313)

108 772
(61 384–
179 841)

92 479
(54 885–
149 462)

2 504 279
(1 705 570–
3 956 394)

Head and neck 1 273 813
(992 658–
1 697 114)

1 145 636
(846 679–
1 619 047)

1 040 920
(852 507–
1 320 423)

161 277
(102 965–
252 346)

599 701
(257 022–
1 433 471)

56 571
(33 227–
90 353)

46 237
(27 997–
73 646)

4 324 155
(3 113 055–
6 486 400)

Obstetrics 118 086
(73 147–
170 326)

93 227
(61 570–
152 867)

108 147
(68 085–
153 903)

25 184
(13 781–
47 053)

25 855
(10 451–
97 857)

35 266
(21 493–
64 886)

35 846
(19 567–
63 694)

441 611
(268 094–
750 586)

Orthopaedics 1 552 527
(1 198 532–
2 099 308)

2 026 572
(1 505 280–
2 862 626)

1 040 757
(854 680–
1 319 648)

244 121
(162 132–
369 337)

1 196 372
(525 886–
2 813 418)

144 637
(84 657–
230 216)

90 054
(55 692–
141 092)

6 295 040
(4 386 859–
9 835 645)

Plastics 177 608
(127 932–
257 002)

344 224
(247 596–
499 065)

113 308
(85 578–
157 432)

48 738
(30 970–
76 291)

173 955
(71 275–
427 356)

48 222
(27 550–
78 677)

36 341
(21 834–
58 177)

942 396
(612 735–
1 554 000)

Upper gastrointestinal
and hepatobiliary

782 347
(598 486–
1 054 538)

747 601
(548 811–
1 057 813)

668 231
(531 744–
873 887)

113 529
(70 173–
182 131)

335 765
(140 659–
814 011)

46 355
(27 099–
74 315)

28 253
(17 250–
44 753)

2 722 081
(1 934 222–
4 101 448)

Urology 758 344
(571 645–
1 044 176)

889 675
(642 223–
1 288 273)

561 714
(448 141–
733 207)

120 947
(77 150–
189 014)

484 983
(201 581–
1 181 362)

73 061
(42 221–
117 986)

62 031
(37 381–
99 027)

2 950 755
(2 020 342–
4 653 045)

Other surgery 1 776 126
(1 390 121–
2 366 924)

2 027 511
(1 528 468–
2 816 774)

1 361 682
(1 122 998–
1 717 845)

274 363
(179 792–
420 180)

1 071 638
(471 057–
2 520 091)

159 448
(93 597–
253 148)

89 964
(56 058–
140 272)

6 760 732
(4 842 091–
10 235 234)

Total 7 425 231
(5 689 539–

10 059 779)

8 430 348
(6 201 518–

11 993 227)

5 622 488
(4 541 098–

7 232 076)

1 163 629
(747 598–

1 812 332)

4 518 618
(1 934 859–

10 840 895)

723 829
(420 448–

1 174 112)

520 459
(314 092–

833 252)

28 404 603
(19 849 153–

43 945 672)

Values are best estimate (range). There are some small inconsistencies between totals due to differences in how figures have been rounded.

ranged from 71⋅2 to 87⋅4 per cent for surgery for benign
conditions, and from 17⋅4 to 37⋅8 per cent for obstetrics
(Fig. 2; Table S4, supporting information).

Surgical volume

The best estimate for cancellations was based on a global
annual adult elective surgical volume of 170 195 382 oper-
ations (Fig. S3, supporting information). Details of surgical
case mix are provided in Tables S5–S8 and Figs S4–S7 (sup-
porting information).

Total cancellations

The best estimate was that 28 404 603 operations would be
cancelled or postponed globally during the peak 12 weeks
of the COVID-19 pandemic. Worldwide 2 367 050 opera-
tions would be cancelled per week, with 11 countries can-
celling more than 50 000 operations per week (Table 2).

Most of the cancelled or postponed operations were esti-
mated to be for benign disease (90⋅2 per cent, 25 638 922
of 28 404 603), followed by cancer (8⋅2 per cent, 2 324 070
of 28 404 603) and obstetrics (1⋅6 per cent, 441 611 of
28 404 603) (Table 1). The best estimate was that the
global 12-week cancellation rates would be 72⋅3 per
cent (28 404 603 of 39 275 857) overall, 81⋅7 per cent
(25 638 922 of 31 378 062) for benign disease surgery, 37⋅7
per cent (2 324 070 of 6 162 311) for cancer surgery and
25⋅4 per cent (441 611 of 1 735 483) for obstetrics (Table 3).

Overall, 12-week cancellation rates by World Bank
region would range from 68⋅3 to 73⋅0 per cent. The
most cancellations were projected to take place in Europe
and Central Asia (8 430 348 procedures) and the least in
Sub-Saharan Africa (520 459) (Fig. 3 and Table 4), reflect-
ing the low baseline surgical volume there. Country-level
totals stratified by specialty are presented in Table S9
(supporting information).
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Surgical recovery

Based on a 20 per cent increase in baseline surgical volume,
it was estimated that it would take countries a median of
45 (range 43–48) weeks to clear the backlog of operations
resulting from 12 weeks of disruption due to COVID-19
(Table S10, supporting information). If baseline surgical
volume were increased by 10 per cent, it would take coun-
tries a median of 90 (86–95) weeks to clear the backlog,
whereas with a 30 per cent increase in baseline surgical vol-
ume this would take a median of 30 (29–32) weeks.

Sensitivity analyses

The minimum estimate was that 19 849 153 operations
would be cancelled worldwide during the 12 weeks of
peak disruption due to COVID-19 (1 654 096 per week),
representing a 61⋅1 per cent 12-week cancellation rate
(19 849 153 of 32 488 250). The maximum estimate was
that 43 945 672 operations would be cancelled during
the peak 12 weeks (3 662 139 per week), representing a
12-week cancellation rate of 86⋅2 per cent (43 945 672 of
50 960 625).

Discussion

This study has demonstrated the major burden of can-
celled elective surgery due to the COVID-19 pandemic.
Although a similar proportion of surgery will be cancelled
across different country income settings and geographi-
cal regions, the greatest number of cancellations will be
in upper–middle-income countries. Cancer surgery will
be prioritized in most settings, with most cancellations
relating to surgery for benign conditions, most frequently
orthopaedics.

The risks of exposing patients to perioperative
SARS-CoV-2 infection by performing surgery during
outbreaks are high, but must be weighed against the risks
of protracted treatment delays. Given that many health
systems already lack sufficient capacity to meet the need for
surgery18, the impact of cancellations will be cumulative,
adding to existing waiting lists. Governments will need to
fund substantial increases in baseline surgical volume to
clear backlogs, but this is likely to be costly. For example,
based on an average cost of £4000 per operation, it would
cost over £2 billion to clear the UK’s backlog.

There is a risk that delayed treatment of benign condi-
tions as a result of pandemic-related cancellations will lead
to deterioration in individual patients’ conditions, increas-
ing disability and reducing their ability to work. This
will lead to lead to substantial societal costs, particularly

in low–middle income countries (LMICs) where catas-
trophic expenditure relating to surgical disease can lead to
impoverishment19,20.

This study has several limitations. Although estimates
were based on the best available global surgical data, several
assumptions were required. As the COVID-19 pandemic
is ongoing, it was necessary for the expert response study
participants to project forward their estimates for 12-week
cancellation rates. Participants in countries where the pan-
demic was in its earliest stages, such as in Sub-Saharan
Africa, may have had to base their estimates on experi-
ence in previous emergencies, rather than the specific cir-
cumstances of COVID-19. The uncertainty around these
estimates was captured by recording both lower and upper
bounds, as well as best estimates for 12-week cancellation
rates. Surgical case mix was based principally on snapshot
cohort studies that collected data across 64 countries15–17.
Given the barriers to participation in research, particularly
in LMICs21, it is unknown how representative these data
are of the global case mix. Most countries do not publish
surgical volume data, so this study relied on previous esti-
mates of country-level surgical volume.

The eventual geographical extent and intensity of the
pandemic is currently unknown, but it is likely that most
countries will be affected22–24. The country-level figures
can be used to produce estimates of cancellations per week,
allowing policymakers to adjust estimates according to the
predicted duration of local outbreaks. Prediction of the
impact of COVID-19 on elective surgery in local commu-
nities can inform local planning and resource prioritization.

Postpandemic surgical recovery planning should antic-
ipate the possibility of repeat waves of SARS-CoV-2
infection25, leading to additional periods of cancella-
tion of elective surgery. Therefore, strategies to safely
maintain surgical volume during and immediately after
SARS-CoV-2 outbreaks should be explored. For example,
time-sensitive surgery, such as cancer resection, can be
performed in designated non-COVID-19 units that do
not treat patients with COVID-19. Although the optimal
organization of such surgical units is unknown, it is likely
that they should carefully select low-risk patients who are
unlikely to require intensive care and can be operated safely
in satellite units. Both patients and staff will require rigor-
ous screening to reduce the risks of cross-infection. Surgi-
cal recovery plans should also consider that an immediate
return to high-volume surgery may not be possible. For
example, adaptations to operating theatres, such as installa-
tion of negative pressure flow systems, may need to be expe-
dited to reduce the delay to resumption of normal activity.

Future research should be prioritized to identify strate-
gies to mitigate the risk of operating in COVID-19
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Published by John Wiley & Sons Ltd

UNIV
ERSIT

Y O
F IB

ADAN L
IB

RARY



1448 COVIDSurg Collaborative

environments, so that cancellations are minimized. For
example, although ongoing trials are testing treatments for
COVID-1926–28, large randomized trials are also needed
to test therapies to prevent postoperative COVID-19
pulmonary complications.
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Pang Yip, Hey Man Heymans Chan, Bassanio Law, Wing Sze Li, Hiu Man Chu, Emily Gar 

Yee Koo, Chi Cheong Joe Lam, Ka Ho Cheng, Matthew Chan, Tracy Lam, Susanna Chu, 

Man Ling Lai, Kin Wai Kevin Wong, Dilys Kwok, Ching Yue Janice Hung, Wai Kit Jacky 

Chan, Wing LamWong, Chun Kwong Eric Chung, Man Ling Lai, Shu Kai Ma, Shuchi 

Kaushik, Bhagyesh Shah, Dhiren Shah, Sanjay Shah, Praburaj Ar, Radhakrishnan 

Muthuchellappan, Vandana Agarwal, Jigeeshu Divatia, Atul Kulkarni, Sanghamitra Mishra, 

Ganesh Nimje, Swati Pande, Sukhada Savarkar, Aditi Shrivastava, Martin Thomas, 

Shashikant Yegnaram, Rahmat Hidayatullah, Susilo Chandra, Aida Tantri, Nasman Puar, 

Sumara Niman, Imai Indra, Zulkarnain Hamzah, Annika Yuliana, Ucu Nurhadiat Abidin, 

Ade Nurkacan Dursin, Andri Kurnia, Ade Susanti, Dini Handayani, Mahaalit Aribawa Alit, 

Aryabiantara Arya, Tjokorda Gde Agung Senapathi, Utara Hartawan Utara, Widnyana Made 

Wid, Semarawima Wima, Wiryana Made Wir, Brillyan Jehosua, Jonathan Kaunang, Eka 

Yudha Lantang, Rini Najoan, Neil Waworuntu, Hadi Awad, Akram Fuad, Emad Geddoa, 

Burair Geddoa, Abdel Razzaq Khalaf, Safauldeensalem Albaj, Maithem Kenber, Alessandra 

Bettinelli, Savino Spadaro, Carlo AlbertoVolta, Luigi Giancarlo Vicari Sottosanti, Giorgio 

Della Rocca, Lorenzo Spagnesi, Ilaria Toretti, Chiara Alloj, Silvano Cardellino, Livio 

Carmino, Eleonora Costanzo, Lucia Caterina Fanfani, Maria Teresa Novelli, Agostino 

Roasio, Mattia Bellandi, Luigi Beretta, Elena Bignami, Speranza Bocchino, Luca Cabrini, 

Daniele Corti, Giovanni Landoni, Roberta Meroni, Elena Moizo, Giacomo Monti, Margherita 

Pintaudi, Valentina Paola Plumari, Daiana Taddeo, Valentina Testa, Dario Winterton, 

Alberto Zangrillo, Luigi Maria Cloro, Chiara Colangelo, Antonio Colangelo, Rotunno 

Giuseppe, Miguel Angel Paludi, Cloro Paolo Maria, Antonio Pata, Vieri Parrini, Alessandro 

Gatta, Mauro Nastasi, Carla Tinti, Lorenzo Spagnesi, Mario Arrigo, Angelo Benevento, 
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Corrado Bottini, Christian Gastaldi, Alessandro Marchesi, Angelantonio Pascazio, Francesco 

Pata, Emilio Pozzi, Alberto Premoli, Gaetano Tessera, Luca Boschi, Rocco D'Andrea, 

Federico Ghignone, Gilberto Poggioli, Andrea Sibilio, Mario Taffurelli, Giampaolo Ugolini, 

Mohd Azuan Ab Majid, Rusnah Ab Rahman, James Joseph, Furquan Pathan, Mohammad 

Hafizshah Sybil Shah, Huey Ling Yap, Seleen Cheah, Im Im Chin, Ji Keon Looi, Siew Ching 

Tan, Sheshendrasurian Visvalingam, Fan Yin Kwok, Chew Kiok Lee, Tse Siang Tan, Sze 

Meng Wong, Noor Hairiza Abdullah, Chiat Fong Liew, Lovenia Luxuman, Nor Hafizah 

Mohd Zin, Muhamad Faiz Norddin, Raja Liza Raja Alias, Juan Yong Wong, Johnny Yong, 

Mohd Tarmimi Bin Mustapha, Weng Ken Chan, Norizawati Dzulkipli, Pei Xuan Kuan, Yew 

Ching Lee, Anita Alias, Eng Ching Guok, Chiun Chen Jee, Brian Rhadamantyne Ramon, 

Cheng Weng Wong, Fara Nur Idayu Abd Ghafar, Faizal Zuhri Aziz, Nabilah Hussain, Hooi 

Sean Lee, Ismawaty Sukawi, Yuan Liang Woon, Husni Zaeem Abd Hadi, Ummi Azmira 

Ahmad Azam, Abdul Hafiz Alias, Saiful Aizar Kesut, Jun May Lee, Dar Vin Ooi, Hetty 

Ayuni Sulaiman, Tengku Alini Tengku Lih, Marzida Mansor, Jeyaganesh Veerakumaran, 

Pastor Luna, Eder Rojas, Armando Adolfo Alvarez Flores, Juan Carlos Bravo Amador, 

Erendira Jocelin Dominguez Avila, Laura Patricia González Aquino, Ricardo Lopez 

Rodriguez, Mariana Torres Landa, Emma Urias, Markus Hollmann, Abraham Hulst, Osne 

Kirzner Benedikt Preckel, Ankie Koopman-van Gemert, Arthur Bouwman, Marc Buise, 

Noortje Tolenaar, Eric Weber, Jennifer Fretes, Peter Houweling, Patricia Ormskerk, Jasper 

Van Bommel, Wolfgang Buhre, Marcus Lance, Valerie Smit-Fun, Tom Zundert, Peter Baas, 

Hans Donald Boer, Joost Sprakel, Renske Elferink-Vonk, Peter Noordzij, Laura Zeggeren, 

Bastiaan Brand, Sandra Numan, Wilton Klei, Bas Zaane, Christa Boer, Yoni Duivenvoorde, 

Jens Peter Hering, Harry Zonneveldt, Doug Campbell, Siobhan Hoare, Sahayam Santa, 

Rachel Bell, Hyun-min David Choi, Matthew Drake, Helen Farrell, Kushlin Higgie, Kerry 

Holmes, Nicole Jenkins, Chang Joon Kim, Steven Kim, Kiew Chai Law, Davina McAllister, 

Karen Park, Karen Pedersen, Leesa Pfeifer, Timothy Salmond, Martin Steynor, Michael Tan, 

Ellen Waymouth, Ahmad Sufian Ab Rahman, John Armstrong, Rosie Dudson, Nia Jenkins, 

Jayashree Nilakant, Seigne Richard, Pardeep Virdi, Liane Dixon, Roana Donohue, Mehreen 

Farrow, Ross Kennedy, Henderson Marissa, Margie McKellow, Delany Nicola, Rebecca 

Pascoe, Stephen John Roberts, George Rowell, Matthew Sumner, Paul Templer, Shardha 

Chandrasekharan, Graham Fulton, Ib Jammer, Marlynn Ali, Richard More, Leona Wilson, 

Yuan Hsuan Chang, Julia Foley, Carolyn Fowler, Jonathan Panckhurst, Rachel Sara, Francois 

Stapelberg, Doug Campbell, Veronica Cherrett, Donna Louise Ganter, Davina McAllister, 

Lloyd McCann, Julia Foley, Fiona Gilmour, Rachelle Lumsden, Mark Moores, Sue Olliff, 

Elitza Sardareva, Francois Stapelberg, Joyce Tai, Matthew Wikner, Christopher Wong, Mark 

Chaddock, Carolyn Czepanski, Patrick McKendry, Daniel Polakovic, Daniel Polakovich, Axe 

Robert, Margarita Tormo Belda, Tracy Norton, Francois Stapelberg, Fadhel Alherz, Lisa 

Barneto, Alberto Ramirez, Ahmed Sayeed, Nicola Smith, Cambell Bennett, Shane McQuoid, 

Rachel Bell, Tracy-Lee Jansen, Zin Nico, John Scott, David Freschini, Angela Freschini, 

Brian Hopkins, Lara Manson, Deon Stoltz, Alexander Bates, Simon Davis, Victoria Freeman, 

Lynette McGaughran, Swarna Baskar Sharma, Tom Burrows, Kelly Byrne, Duane English, 

Robert Johnson, Kiew Chai Law, Brendon Manikkam, Davina McAllister, Shaun Naidoo, 

Margot Rumball, Nicola Whittle, Romilla Franks, Hannah Gibson-Lapsley, Davina 

McAllister, Ryan Salter, Dean Walsh, Richard Cooper, Katherine Perry, Amos Obobolo, 

Umar Musa Sule, Abdurrahman Ahmad, Mamuda Atiku, Alhassan Datti Mohammed, Adamu 

Muhammad Sarki, Oyebola Adekola, Olanrewaju Akanmu, Adekunle Durodola, Olusegun 
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Olukoju, Victor Raji, Tokunbo Olajumoke, Emmanuel Oyebamiji, Anthony Adenekan, 

Adedapo Adetoye, Folayemi Faponle, Simeon Olateju, Afolabi Owojuyigbe, Ademola 

Talabi, Odewabi Adenike, Badru Adewale, Nwokoro Collins, Emmanuel Ezekiel, 

Oluwabunmi Motunrayo Fatungase, Anuforo Grace, Sotannde Sola, Ogunmuyiwa Stella, 

Adeyinka Ademola, Augustine A Adeolu, Tinuola Adigun, Mukaila Akinwale, Oluyemi 

Fasina, Olalere Gbolahan, Olusola Idowu, Rotimi Peter Olonisakin, Babatunde Babasola 

Osinaike, Felicia Asudo, Danladi Mshelia, Lukman Abdur-Rahman, Olayide Agodirin, Jibril 

Bello, Benjamin Bolaji, Olanrewaju Olubukola Oyedepo, Humphrey Ezike, Ikechukwu 

Iloabachie, Ikemefuna Okonkwo, Elias Onuora, Tonia Onyeka, Innocent Ugwu, Friday 

Umeh, Olubusola Alagbe-Briggs, Amabra Dodiyi-Manuel, Richard Echem, Bright Obasuyi, 

Bisola Onajin-Obembe, Maria Expedito Bandeira, Alda Martins, Miguel Tomé, Ana Cristina 

Miranda Martins Costa, Andriy Krystopchuk, Teresa Branco, Simao Esteves, Marco António 

Melo, Júlia Monte, Fernando Rua, Isabel Martins, Vítor Miguel Pinho-Oliveira, Carla Maria 

Rodrigues, Raquel Cabral, Sofia Marques, Sara Rêgo, Joana Sofia Teixeira Jesus, Maria 

Conceição Marques, Cristina Romao, Sandra Dias, Ana Margarida Santos, Maria Joao Alves, 

Cristina Salta, Salome Cruz, Célia Duarte, António Armando Furtado Paiva, Tiago 

Nascimento Cabral, Dionisio Faria, Maia, Rui Freitas Mendonça Correia Silva, Anuschka 

Langner, Hernâni Oliveira Resendes, Maria Conceição Soares, Alexandra Abrunhosa, 

Filomena Faria, Lina Miranda, Helena Pereira, Sofia Serra, Daniela Ionescu, Simona 

Margarit, Calin Mitre, Horatiu Vasian, Gratiela Manga, Andreea Stefan, Dana Tomescu, 

Daniela Filipescu, Marilena-Alina Paunescu, Mihai Stefan, Radu Stoica, Laura Gavril, Emilia 

Pătrășcanu, Irina Ristescu, Daniel Rusu, Ciresica Diaconescu, Gabriel Florin Iosep, Dorin 

Pulbere, Irina Ursu, Andreea Balanescu, Ioana Grintescu, Liliana Mirea, Irina Rentea, 

Mihaela Vartic, Mary-Nicoleta Lupu, Dorin Stanescu, Lavinea Streanga, Oana Antal, Natalia 

Hagau, Dumitru Patras, Cristina Petrisor, Flaviu Tosa, Sebastian Tranca, Sanda Maria 

Copotoiu, Liviu Lucian Ungureanu, Cristian Remus Harsan, Marius Papurica, Daniela Denisa 

Cernea, Nicoleta Alice Dragoescu, Laura Aflori, CarmenVaida, Oana Roxana Ciobotaru, 

Mariana Aignatoaie, Cristina Paula Carp, Isabelle Cobzaru, Oana Mardare, Bianca Purcarin, 

Valentin Tutunaru, Victor Ionita, Mirela Arustei, Anisoara Codita, Mihai Busuioc, Ion 

Chilinciuc, Cristina Ciobanu, Ioana Belciu, Eugen Tincu, Mihaela Blaj, Gigel Sandu, Dana 

Bruma, Dan Corneci, Madalina Dutu, Adriana Krepil, Elena Copaciu, Clementina Oana 

Dumitrascu, Ramona Jemna, Florentina Mihaescu, Raluca Petre, Cristina Tudor, Elena 

Ursache, Alexander Kulikov, Andrey Lubnin, Evgeny Grigoryev, Stanislav Pugachev, 

Alexander Tolmasov, Ayyaz Hussain, Yana Ilyina, Mikhail Kirov, Anna Roshchina, 

Aleksandr Iurin, Elena Chazova, Artem Dunay, Alexey Karelov, Irina Khvedelidze, Olga 

Voldaeva, Vladislav Belskiy, Parvin Dzhamullaev, Elena Grishkowez, Vladimir Kretov, 

Valeriy Levin, Aleksandr Molkov, Sergey Puzanov, Aleksandr Samoilenko, Aleksandr 

Tchekulaev, Valentina Tulupova, Ivan Utkin, Nikki Leigh Allorto, David Gray Bishop, Pierre 

Monji Builu, Carel Cairns, Ashish Dasrath, Jacques Wet, Marielle Hoedt, Ben Grey, Morgan 

Philip Hayes, Belinda Senta Küsel, Nomcebo Shangase, Robert Wise, Sharon Cacala, Zane 

Farina, Vishendran Govindasamy, Carl-Heinz Kruse, Carolyn Lee, Leonard Marais, 

Thinagrin Dhasarthun Naidoo, Chantal Rajah, Reitze Nils Rodseth, Lisa Ryan, Richard 

Rhaden, Suwayba Adam, Christella Alphonsus, Yusuf Ameer, Frank Anderson, Sujith 

Basanth, Sudha Bechan, Chettan Bhula, Bruce M Biccard, Thuli Biyase, Ines Buccimazza, 

Jorge Cardosa, James Chen, Bhavika Daya, Leanne Drummond, Ali Elabib, Ehab Helmy 

Abdel Goad, Ismail E Goga, Riaz Goga, R Harrichandparsad, Richard E Hodgson, J Jordaan, 
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Nicky Kalafatis, Christian Kampik, A T Landers, Emil Loots, Rajhmum Madansein, Anil 

Madaree, Thandinkosi E Madiba, Vukani T Manzini, Mbali Mbuyisa, Rajan Moodley, 

Mduduzi Msomi, Innocent Mukama, Desigan Naidoo, Rubeshan Naidoo, Tesuven K Naidu, 

Sindiswa Ntloko, Eneshia Padayachee, Lucelle Padayachee, Martijn Phaff, Bala Pillay, 

Desigan Pillay, Lutchmee Pillay, Anupa Ramnarain, Suren R Ramphal, Paul Ryan, Ahmed 

Saloojee, Motshedisi Sebitloane, Noluyolo Sigcu, Jenna L Taylor, Alexandra Torborg, Linda 

Visser, Philip Anderson, Alae Conradie, Mathew Swardt, Martin Villiers, Johan Eikman, 

Riaan Liebenberg, Johan Mouton, Abbey Paton, Louwrence Merwe, Candice Wilscott-

Davids, Wendy Joan Barrett, Marlet Bester, Johan Beer, Jacques Geldenhuys, Hanni Gouws, 

Jan-Hendrik Potgieter, Magdel Strydom, Edwin WilberforceTurton, Rubendraj R Chetty, 

Subash Chirkut, Larissa Cronje, Kim Vasconcellos, Nokukhanya Z Dube, N Sibusiso Gama, 

Garyth M Green, Randolph Green-Thompson, Suman Mewa Kinoo, Prenolin Kistnasami, 

Kapil Maharaj, Manogaran S Moodley, Sibongile J Mothae, Ruvashni Naidoo, M Aslam F 

Noorbhai, Vivesh Rughubar, Jenendhiran Reddy, Avesh Singh, David L Skinner, Murray J 

Smith, Bhagwan Singh, Ravi Misra, Maheshwar Naidoo, Pireshin Ramdharee, Yvonne 

Selibea, Selina Sewpersad, Shailendra Sham, Joseph D Wessels, Cucu Africander, Tarek 

Bejia, Stephen P Blakemore, Marisa Botes, Bimalshakth Bunwarie, Carlos B Hernandez, 

Mohammud A Jeeraz, Dagmara A Legutko, Acela G Lopez, Jenine N De Meyer, Tanaka 

Muzenda, Noel Naidoo, Maryam Patel, Rao Pentela, Marina Junge, Naj Mansoor, Lana 

Rademan, Pawel Scislowski, Ismail Seedat, Bianca Berg, Doreen Merwe, Steyn Wyk, 

Komalan Govender, Darshan Naicker, Rajesh Ramjee, Mueen Saley, Warren Paul Kuhn, 

Roel Matos-Puig, Zaheer Moolla, Alberto Lisi, Gisela Perez, Anna Valle Beltran, Angels 

Lozano, Carlos Delgado Navarro, Alejandro Duca, Ernesto Pastor Martinez Ernesto, Carlos 

Ferrando, Isabel Fuentes, Maria Luisa García-Pérez, Estefania Gracia, Ana Izquierdo 

Palomares, Antonio Katime, Amanda Miñana, Raul Raul Incertis, Esther Romero, Carolina 

Soledad Romero Garcia, Concepcion Rubio, Tania Socorro Artiles, Marina Soro, Paola Valls, 

Gisela Alaman Laguarda, Pau Benavent, Vicente Chisbert Cuenca, Andreu Cueva, Matilde 

Lafuente, Asuncion Marques Parra, Alejandra Romero Rodrigo, Silvia Sanchez-Morcillo, 

Sergi Tormo, Francisco Javier Redondo, Jose De Andres, Lorena Gómez Diago, Maria José 

Hernández Cádiz, Granell Gil Manuel, Raquel Peris, Cristina Saiz, Jose Tatay, Maria Teresa 

Tebar Soto, Tamara Brunete, David Cancho, Diana Zamudio, Santiago Garcia Del Valle, M 

Luz Serrano, Eduardo Alonso, Victor Anillo, Emilio Maseda, Patricia Salgado, Luis Suarez, 

Alejandro Suarez-de-la-Rica, María José Villagrán, Cesar Aldecoa, José Ignacio Alonso, 

Estefania Cabezuelo, Irene Garcia-Saiz, Olga Lopez Moral, Silvia Martín, Alba Perez 

Gonzalez, Mª Sherezade Tovar Doncel, Martin Agüero Vera, Francisco José Ávila Sánchez, 

Beatriz Castaño, Beatriz Castaño Moreira, Sahely Flores Risco, Daniel Paz Martín, Fernando 

Pérez Martín, Paloma Poza, Adela Ruiz, Wilson Fabio Serna Martínez, Bárbara Vázquez 

Vicente, Saul Velaz Dominguez, Salvador Fernández, Alfonso Munoz-López, Maria Jose 

Bernat, Arantxa Mas, Kenneth Planas, Monir Jawad, Yousif Saeed, Annika Hedin, Helena 

Levander, Michelle Chew, Sandra Holmström, David Lönn, Frank Zoerner, Irene Åkring, 

Carl Widmark, Jan Zettergren, Victor Aspelund Liljequist, Lena Nystrom, Suzanne Odeberg-

Wernerman, Anders Oldner, Patrik Reje, Sara Lyckner, Jesper Sperber, Anne Adolfsson, 

Bengt Klarin, Annika Hedin, Katrin Ögren, Jean-Pierre Barras, Thomas Bührer, Vasileios 

Despotidis, Naeder Helmy, Stephan Holliger, Dimitri Aristotle Raptis, Roger Schmid, 

Antoine Meyer, Yves Jaquet, Ulf Kessler, Mirza Muradbegovic, Solange R Nahum, Teresa 

Rotunno, Boris Schiltz, François Voruz, Marc Worreth, Dimitri Christoforidis, Sotirios 
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Georgios Popeskou, Markus Furrer, Gian Andrea Prevost, Andrea Stocker, Klaus Lang, 

Stefan Breitenstein, Michael T Ganter, Martin Geisen, Christopher Soll, Michelle Korkmaz, 

Iris Lubach, Michael Schmitz, Urs Zingg, Thomas Hillermann, Stefan Wildi, Christoph 

Hofer, Bernhard Walder, Martin Hübner, Giustina Mariotti, Ksenija Slankamenac, Mirioce 

Namuyuga, Edward Kyomugisha, Olivia Kituuka, Anne Wesonga Shikanda, Nasser 

Kakembo, Charles Otim Tom, Webombesa Antonina, Emmanuel Bua, James Ditai, Eden 

Michael Ssettabi, Joseph Epodoi, Fiona Kabagenyi, Fred Kirya, Ged Dempsey, Colette 

Seasman, Raja Basit Nawaz Khan, Claire Kurasz, Georgina Butt, Dennis-Wayne Chicken, 

Natasha Christmas, Samantha Allen, Gayatri Daniel Daniel, Angie Dempster, Juliette Kemp, 

Lewis Matthews, Philip Mcglone, Joanne Tambellini, Dawn Trodd, Katie Freitas, Atul Garg, 

Shilpaja Karpate, Aditi Kulkarni, Chloe O'Hara, Jtroko Troko, Kirsty Angus, Jacqueline 

Bradley, Emma Brennan, Carolyn Brooks, Janette Brown, Gemma Brown, Amanda Finch, 

Karen Gratrix, Sue Hesketh, Gillian Hill, Carol Jeffs, Maureen Morgan, Chris Pemberton, 

Nicola Slawson, Helen Spickett, Gemma Swarbrick, Megan Thomas, Greta Van 

Duyvenvoorde, Andrew Brennan, Richard Briscoe, Sarah Cooper, Tom Lawton, Martin 

Northey, Rashmi Senaratne, Helen Stanworth, Lorna Burrows, Helen Cain, Rachael Craven, 

Keith Davies, Attila Jonas, Marcin Pachucki, Graham Walkden, Helen Davies, Mariethel 

Gudaca, Maria Hobrok, Dilshan Arawwawala, Lauren Fergey, Matthew Gardiner, Jacqueline 

Gunn, Lyndsay Johnson, Amanda Lofting, Amanda Lyle, Fiona Mc Neela, Susan Smolen, 

Joanne Topliffe, Sarah Williams, Martin Bland, Vikas Kaura, Prasad Lanka, Chardé Naylor, 

Neil Smith, Ahmed Ahmed, John Myatt, Ravikiran Shenoy, Wai Cheong Soon, Jessica Tan, 

Sunny Karadia, James Self, Emma Durant, Shiva Tripathi, Clare Bullock, Debbie Campbell, 

Alison Ghosh, Thomas Hughes, Lajos Zsisku, Sheshagiri Bengeri, Amanda Cowton, 

Mohammed Shazad Khalid, James Limb, Colin McAdam, Mandy Porritt, M Amir Rafi, Priya 

Shekar, Catherine Harden, Heidi Hollands, Angela King, Linda March, Gary Minto, Abigail 

Patrick, Darren Waugh, Paramesh Kumara, Karen Simeson, Jamie Yarwood, Julie Browning, 

Jonathan Hatton, Howes Julian, Atideb Mitra, Maria Newton, Pawan Kootelu Pernu, Alison 

Wilson, Thelma Commey, Helen Foot, Lyn Glover, Ajay Gupta, Nicola Lancaster, Jill Levin, 

Felicity Mackenzie, Claire Mestanza, Emma Nofal, Lauren Pout, Rosanna Varden, Jonathan 

Wild, Stephanie Jones, Sarah Moreton, Mark Pulletz, Charlotte Davies, Matthew Martin, 

Sian Thomas, Karen Burns, Carol McArthur, Panna Patel, Gary Lau, Natalie Rich, Fiona 

Davis, James Self, Rachel Lyons, Beth Port, Rachel Prout, Christopher Smith, Yemi Adelaja, 

Victoria Bennett, Heena Bidd, Alexandra Dumitrescu, Jacqui Fox Murphy, Abigail Keen, 

Nhlanhla Mguni, Cheng Ong, George Adams, Piers Boshier, Richard Brown, Izabella 

Butryn, Jayanta Chatterjee, Alexander Freethy, Geoffrey Lockwood, Maria Tsakok, Sophia 

Tsiligiannis, William Peat, Lorraine Stephenson, Mike Bradburn, Sara Pick, Pedro Cunha, 

Olufemi Olagbaiye, Salim Tayeh, Caroline Abernethy, Madhu Balasubramaniam, Rachael 

Bennett, David Bolton, Victoria Martinson, Charde Naylor, Neil Smith, Stephanie Bell, 

Blaylock Heather, Vlad Kushakovsky, Liam Alcock, Liam Alcock, Hazel Alexander, Colette 

Anderson, Paul Baker, Morag Brookes, Louise Cawthorn, Emanuel Cirstea, Kerry Colling, 

Ian Coulter, Suparna Das, Kathryn Haigh, Alhafidz Hamdan, Keith Hugill, Lucksy Kottam, 

Emily Lisseter, Matthew Mawdsley, Julie McGivern, Krishnaveni Padala, Victoria Phelps, 

Kirsten Stewart, Kayley Towse, Julie Tregonning, Ali Vahedi, Alycon Walker, Duncan 

Baines, Anjali Bilolikar, Shiv Chande, Edward Copley, Nigel Dunk, Raghavendra Kulkarni, 

Pawan Kumar, Yavor Metodiev, Dumisani Ncomanzi, Bhavesh Raithatha, Parizade 

Raymode, Jan Szafranski, Linda Twohey, Philip Watt, Lucie Weatherall, J Weatherill, Zoe 
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Whitman, Elinor Wighton, Chamika Abayasinghe, Alexander Chan, Sharif Darwish, James 

Gill, Emma Glasgow, Daniel Hadfield, Clair Harris, Arun Kochhar, Clare Mellis, Andrew 

Pool, Paul Riozzi, Andrew Selman, Emma-Jane Smith, Liana Vele, Yuksel Gercek, Kramer 

Guy, Douglas Holden, Nicholas Watson, Karen Whysall, Prematie Andreou, Dawn Hales, 

Jonathan Thompson, Sarah Bowrey, Shara McDonald, Jonathan Thompson, Jemma Gilmore, 

Vicky Hills, Chan Kelly, Sinead Kelly, Geraint Lloyd, Tom Abbott, Lewis Gall, Hew 

Torrance, Mark Vivian, Emer Berntsen, Tracey Nolan, Angus Turner, Akbar Vohra, Andrew 

Brown, Richard Clark, Elaine Coughlan, Conway Daniel, Chinmay Patvardhan, Rachel 

Pearson, Sheba Predeep, Hesham Saad, Mohanakrishnan Shanmugam, Simon Varley, Akbar 

Vohra, Katharine Wylie, Lucy Cooper, Arystarch Makowski, Beata Misztal, Eliza Moldovan, 

Claire Pegg, Andrew Donovan, Jayne Foot, Simon Large, Andrew Claxton, Bhagyashree 

Netke, Richard Armstrong, Claire Calderwood, Andy Kwok, Otto Mohr, Peter Oyeniyi, Lisa 

Patnaik, Benjamin Post, Sarah Ali, Homa Arshad, Gerard Baker, Laura Brenner, Maximilian 

Brincat, Annemarie Brunswicker, Hannah Cox, Octavian Ionut Cozar, Alexander Durst, Lior 

Fengas, Jim Flatt, Georgina Glister, Vishal Narwani, Evangelos Photi, Adeline Rankin, 

Melissa Rosbergen, Mark Tan, Ceri Beaton, Rachel Horn, Jane Hunt, Guy Rousseau, Lucia 

Stancombe, Mohammed Absar, Joanne Allsop, Zoe Drinkwater, Tracey Hodgkiss, Kirsty 

Smith, Jamie Brown, Sara Pick, Farhad Alexander-Sefre, Lorraine Campey, Lucy Dudgeon, 

Kathryn Hall, Rachael Hitchcock, Lynne James, Kate Smith, Ulrika Winstone, Norfaizan 

Ahmad, Kris Bauchmuller, Jonathan Harrison, Holly Jeffery, Duncan Miller, Angela Pinder, 

Sailaja Pothuneedi, Jonathan Rosser, Sumayer Sanghera, Diane Swift, Rachel Walker, Delia 

Bester, Sarah Cavanagh, Heather Cripps, Harvey Daniel, Julie Lynch, Alison Paton, Shirley 

Pyke, John Scholefield, Helen Whitworth, Fiona Bottrill, Ganesh Ramalingam, Stephen 

Webb, Nik Akerman, Philip Antill, Lynsey Bourner, Sarah Buckley, Gail Castle, Rob 

Charles, Christopher Eggleston, Rebecca Foster, Satwant Gill, Kate Lindley, Mohamed 

Lklouk, Tracey Lowery, Oliver Martin, David Milne, Patrick O'Connor, Andrew Ratcliffe, 

Alastair Rose, Karen Simeson, Annie Smith, Sandeep Varma, Jackie Ward, Karen Simeson, 

Helena Barcraft-Barnes, Julie Camsooksai, Carolyn Colvin, Henrik Reschreiter, Lee Tbaily, 

Nicola Venner, Caroline Hamilton, Lewis Kelly, Piroska Toth-Tarsoly, Kerry Dodsworth, 

Denise Foord, Paul Gordon, Elizabeth Hawes, Nikki Lamb, Johanna Mouland, Jeremy 

Nightingale, Steve Rose, Joe Schrieber, Hafiz Aladin, Mohammed Asif Arshad, James 

Barraclough, Conor Bentley, Colin Bergin, Ronald Carrera, Aisling Clarkson, Michelle 

Collins, Lauren Cooper, Samuel Denham, Ewen Griffiths, Peter Ip, Somasundaram 

Jeyanthan, Kavita Joory, Satwant Kaur, Paul Marriott, Natalie Mitchell, Sukumar Nagaiah, 

Annette Nilsson, Nilesh Parekh, Martin Pope, Joseph Seager, Hosam Serag, Alifia Tameem, 

Anna Thomas, Joanne Thunder, Andrew Torrance, Ravinder Vohra, Tony Wong, Mark 

Blunt, Kate Wong, Julian Giles, Isabelle Reed, Debbie Weller, Gillian Bell, Julie Birch, Rose 

Damant, Jane Maiden, Clare Mewies, Claire Prince, Jane Radford, Birender Balain, Robin 

Banerjee, Andrew Barnett, Ben Burston, Kirsty Davies, Jayne Edwards, Chris Evans, David 

Ford, Pete Gallacher, Simon Hill, David Jaffray, Sudheer Karlakki, Cormac Kelly, Julia 

Kennedy, Nigel Kiely, Simon Lewthwaite, Chris Marquis, Matthew Ockendon, Stephen 

Phillips, Simon Pickard, James Richardson, Richard Roach, Tony Smith, Richard Spencer-

Jones, Niall Steele, Julie Steen, Marck Van Liefland, Steve White, Matthew Faulds, 

Meredyth Harris, Carrie Kelly, Scott Nicol, Sally Anne Pearson, Srikanth Chukkambotla, 

Alyson Andrew, Elizabeth Attrill, Graham Campbell, Amanda Datson, Anna Fouracres, Juan 

Graterol, Lynne Graves, Bosun Hong, Alexander Ishimaru, Arvind Karthikeyan, Helen King, 
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Tom Lawson, Gregory Lee, Saoirse Lyons, Andrew Macalister Hall, Sophie Mathoulin, 
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