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ABSTRACT
Background: Excessive opioid prescribing after colorectal surgery can lead to adverse events and contribute to the opioid crisis. 
Understanding international prescribing patterns is essential for guiding practice and future research. The Analgesia After 
Colorectal Surgery (ACORE) survey aimed to characterize international opioid prescribing practices after elective colorectal 
resection.
Method: This international cross‐sectional survey followed established methodological guidelines. Eligible participants were 
colorectal, gastrointestinal, and general surgeons, as well as surgery trainees. Recruitment followed snowball sampling via 
international surgical societies' mailing lists, social media, and personal networks. The primary outcome of interest was post‐ 
discharge opioid prescribing after open and MIS elective colorectal resection. Secondary outcomes included prescription 
quantity in morphine milligram equivalents (MMEs). Data were analyzed using descriptive statistics and logistic regression with 
Bayesian model averaging.
Results: Among 817 participants, 88% were surgeons, 12% were trainees, 62% practiced in academic hospitals, and 67% had over 
5 years in practice. Overall, 57% of the participants reported prescribing opioids at discharge (55% after open and 54% after 
minimally invasive procedures). Opioids were commonly prescribed by surgeons practicing in Australia and New Zealand 
(100%), Northern America (92%), Northern Europe (68%), and South‐eastern Asia (71%). In contrast, they were less frequently 
prescribed in Eastern Europe (11%), Eastern Asia (22%), Latin America and the Caribbean (26%), Southern Europe (19%), and 
Northern Africa (0%). The median quantity of opioids prescribed at discharge varied widely (30–200 MMEs). In regression 
analysis accounting for surgeon and practice characteristics, region of practice was the only factor independently associated 
with opioid prescribing.
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Conclusion: The extensive global variation in opioid prescribing underscores clinical equipoise and challenges the assumption 
that post‐discharge opioids are universally necessary for patients undergoing colorectal resection.

1 | Introduction

Postoperative opioid prescribing can lead to adverse events and 
contribute to the opioid crisis, which originated in North 
America but now poses a global threat, with rising opioid‐ 
related morbidity and mortality worldwide [1, 2]. Patients un
dergoing colorectal resection are particularly vulnerable to 
opioid‐related harms. Compared with other procedures, they 
have among the highest rates of new persistent opioid use, with 
approximately 10% continuing opioid therapy beyond 3 months 
after surgery [3, 4]. Moreover, opioid use may lead to post
operative ileus, prolonging hospital stay and increasing health
care costs [5]. While opioid‐sparing strategies including non‐ 
steroidal anti‐inflammatory drugs (NSAIDs) are recommended 
[6, 7], they are often overlooked due to concerns about anas
tomotic leakage [8–10]. Therefore, colorectal surgeons face the 
complex challenge of ensuring adequate postoperative pain re
lief while minimizing harm.

Pain management after colorectal surgery is continually 
evolving, with no clear consensus on the safest and most 
effective approach [6, 7]. Analgesic choices often depend on 
surgeons' preferences and local care culture [11], yet interna
tional prescribing variations remain poorly understood. This 
knowledge is essential for guiding practice and future research, 
particularly in settings where certain analgesic approaches 
remain over‐ or under‐utilized. The Analgesia After Colorectal 
Surgery (ACORE) survey aimed to assess international patterns 
of analgesia prescribing after elective colorectal resection.

2 | Material and Methods

The ACORE survey followed best‐practice survey guidelines 
[12–14] and was approved by McGill University's ethics board 
(A04‐E29‐19B). Informed consent was implied through partici
pation. Reporting adhered to the Consensus‐Based Checklist for 
Reporting of Survey Studies (CROSS) [15] (Supporting 
Information S1: Table S1) and the Checklist for Reporting Re
sults of Internet E‐Surveys (CHERRIES) [16] (Supporting 
Information S1: Table S2).

2.1 | Survey Design

A web‐based survey (LimeSurvey v.5) was designed by a team of 
colorectal surgeons, general surgeons, anesthetists, pharmacists, 
and scientists representing eight countries (Brazil, Canada, 
China, Kuwait, Mexico, Russia, United Kingdom [U.K.], and the 
United States [U.S.]). The survey content was informed by pre
vious literature [11, 17], the team's clinical and methodological 
expertise, and pilot testing. The final version of the survey (Sup
porting Information S1: Table S3) contained 31 questions eliciting 
participants' characteristics and analgesia prescribing practices 
in‐hospital and post‐discharge. Participants could report the use 

of different analgesia approaches for open and minimally invasive 
surgery (MIS; i.e., laparoscopic, robotic).

The survey was designed in English and pilot tested by ten 
native‐speaking surgeons and five trainees, with revisions based 
on their feedback. Bilingual team members translated it into 
French, Arabic, Spanish, Portuguese, Russian, and Mandarin. 
These languages were chosen because they are spoken in over 
75% of the global land area [18]. Translations were pilot‐tested 
by at least five native‐speaker surgeons or trainees to ensure 
conceptual and linguistic equivalence with the original survey.

To facilitate participation, the survey required no access pass
word and could be completed in approximately 5 min [19, 20]. 
Adaptive questions (i.e., displayed based on previous responses) 
reduced response burden. Most questions were multiple‐choice, 
with open‐text fields used for drug dosages and comments. All 
questions (except text fields) were mandatory, presented in fixed 
order, and could be reviewed before submission. To ensure data 
integrity, the two “captcha” questions assessing colorectal sur
gery technical knowledge were used to validate responses 
(Supporting Information S1: Table S3), and a digital cookie 
prevented multiple submissions from the same IP address.

2.2 | Survey Validity

Because the survey aimed to capture descriptive data on pre
scribing practices rather than quantifying latent constructs 
(e.g., pain, quality of life), formal psychometric testing 
(e.g., reliability, construct validity) was not appropriate [13]. 
Following guidelines for survey research [12–14], face and 
content validity were established through literature review, 
expert input, and pilot testing to confirm item relevance, clarity, 
and flow. For translated versions, native‐speaking clinicians 
confirmed conceptual equivalence and linguistic accuracy, 
supporting the survey's robustness and cross‐cultural relevance.

2.3 | Participants and Eligibility Criteria

Colorectal, gastrointestinal, general surgeons, and surgical 
trainees (residents, registrars, and fellows) were eligible to 
participate. We excluded those who (1) indicated not performing 
colorectal resections, (2) exited the survey prior to completing all 
the questions, and (3) did not answer both “captcha” questions 
correctly. Participation was voluntary and not compensated. Re
sponses were automatically anonymized in LimeSurvey, with no 
identifiable personal information collected.

2.4 | Survey Dissemination

To reach a large, geographically dispersed participant sample, 
we employed non‐probabilistic snowball sampling [12, 21–23] 
using the following approaches:
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1. Contacting colorectal/proctology and general surgery so
cieties identified through a targeted Google search and 
inviting them to distribute the survey via email or social 
media.

2. Creating an X (formerly Twitter) account to disseminate 
the survey (Supporting Information S1: Figure S1) [24, 25]. 
Survey‐related posts were shared via team members' per
sonal and institutional accounts. Partner surgical societies, 
colleagues, and survey participants were encouraged to 
repost. X accounts of self‐identified colorectal, gastroin
testinal, and general surgeons were followed to raise sur
vey awareness.

3. Inviting colleagues within team members' professional 
networks to complete and circulate the survey via email 
and social media.

2.5 | Data Analysis

Given the exploratory and descriptive nature of the study and 
the use of snowball sampling, no formal power calculation was 
performed [21]. This approach aligns with recommendations for 
international surveys where the objective is to capture diverse, 
real‐world practices and probabilistic sampling is not 
feasible [21].

Responses were analyzed by continental region, subregion, and 
country according to United Nations (U.N.) codes [26]. Partici
pation (survey initiations/visitors) and completion rates 
(completed/initiated surveys) were calculated according to 
CHERRIES recommendations [16]. The primary analysis 
focused on the rate of surgeons who prescribed opioids at 
discharge (yes/no), analyzed overall and stratified by open 
versus MIS. Opioid quantities were calculated in morphine 
milligram equivalents (MME) [27]. For countries where opioid 
pills are pre‐packed (i.e., prescribers do not determine the 
number of pills dispensed at the pharmacy), a 3‐day opioid 
supply was assumed (~4 pills/day; standard pack of 14 pills), 
with sensitivity analysis considering a 6‐day supply (28 pills). 
Missing data were minimal (n = 4 open‐text fields, < 1%) and 
therefore not imputed.

Factors associated with opioid prescribing were evaluated using 
multivariable logistic regression with Bayesian model averaging 
(BMA), which integrates multiple models into the predictive 
process to account for model uncertainty and identify the most 
probable predictors across competing models [28–30]. Potential 
predictors included surgeons' subregion of practice, years of 
experience, number of annual resections, practice setting (aca
demic vs. non‐academic), length of stay, and NSAID prescrib
ing. Odds ratios (OR) were derived from averaged coefficients, 
with OR = 1 indicating no association [28–30]. To assess the 
robustness of observed associations, posterior effect probabilities 
(PEP) were calculated and classified as: “no evidence” of asso
ciation (PEP < 50%), “weak evidence” (50%–75%), “positive 
evidence” (75%–95%), “strong evidence” (95%–99%), and “very 
strong evidence” (> 99%) [30, 31]. All statistical analyses were 
conducted by G.O. and F.F (graduate trainees), under supervi
sion of J.F. (surgical outcomes researcher) and A.V.R. (biostat
istician), using Stata 18 (StataCorp) and R 3.4.0 (R Foundation).

3 | Results

Among 29 surgical societies contacted, 13 shared the survey via 
email (n = 10), X (n = 1), or both (n = 2) (participating societies 
listed in the Acknowledgment section). Our X account followed 
2691 potential participants' accounts and was followed back by 
589. We received 1225 survey‐site visits and 1025 responses from 
October 21, 2021, until April 8, 2022. After excluding 208 re
sponses (107 incomplete, 39 non‐colorectal surgeons, and 62 
incorrect “captcha”), 817 were included in the analysis (Sup
porting Information S1: Figure S2), corresponding to a partici
pation rate of 84% and a completion rate of 80%.

Participants represented 67 countries across 5 continental re
gions and 13 subregions (Table 1 and Supporting 
Information S1: Table S4). Most respondents were from the 
Americas (n = 423 [52%]), Europe (n = 175 [21%]) and Asia 
(n = 162 [20%]). The most represented subregions were 
Northern America (n = 308 [38%]), Latin America/Caribbean 
(n = 115 [14%]), Eastern Asia (n = 96 [12%]), and Southern 
Europe (n = 58 [7%]). The countries most represented were the 
United States (n = 201 [25%]), Canada (n = 107 [13%]), China 
(n = 79 [9%]), Russia (n = 42 [5%]), and Brazil (n = 39 [5%]).

3.1 | Participants' Demographic and Practice 
Characteristics

Overall, 88% of the participants were practicing surgeons 
(colorectal n = 486 [59%], general n = 152 [19%], gastrointestinal 
n = 85 [10%]), and 12% were trainees (senior n = 73 [9%], junior 
n = 21 [3%]) (Table 2). Most practiced in academic (n = 507, 
[62%]) or community hospitals (n = 214 [26%]), performed more 
than 30 colorectal resections annually (n = 488 [60%]), and had 
more than 5 years in practice (n = 544 [67%]). The majority used 
both open and MIS approaches (n = 583 [71%]) and prescribed 
the same analgesia regimen for both approaches in‐hospital 
(n = 353 [61%]) and post‐discharge (n = 445 [76%]). Use of 
enhanced recovery pathways varied by region (e.g., < 50% in 
Sub‐Saharan Africa and Latin America/Caribbean, > 90% in 
Northern America and Northern Europe). The typical length of 
stay was widely variable (e.g., median of 5 days after open 
surgery and 3 after MIS in Northern America; median of 10 days 
after open and 7 after MIS in Eastern Asia; Supporting 
Information S1: Table S5).

3.2 | In‐Hospital Analgesia

Peripheral nerve blocks were commonly used in Northern 
America, Northern Europe, Australia/New Zealand (> 50%) but 
were less frequent elsewhere (< 20% in Latin America/Caribbean, 
Eastern and Western Europe, and Western Asia) (Supporting 
Information S1: Table S5). Epidural analgesia was frequently 
used in many regions (> 60% in Eastern, Southern, and Western 
Europe), particularly after open procedures. In Eastern Europe, 
many surgeons (> 50%) reported using epidural analgesia after 
MIS. There were wide variations in the use of in‐hospital spinal 
analgesia (0%–50%), wound infiltration (7%–100%), intravenous 
(64%–100%), and oral analgesia (40%–100%).

World Journal of Surgery, 2026 3

 14322323, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/w

js.70245 by V
ilnius U

niversity, W
iley O

nline L
ibrary on [17/03/2026]. 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



In‐hospital opioid prescribing was common in most regions 
(> 80% in Northern America, Northern and Western Europe, 
Western, South‐eastern, and Southern Asia, Australia/New Zea
land, and Sub‐Saharan and Northern Africa) but less common in 
Eastern (39%) and Southern Europe (45%). In‐hospital NSAID use 
was common in Northern America, Eastern Europe, South‐ 
eastern and Southern Asia, Sub‐Saharan and Northern Africa 
(≥ 70%) but less common elsewhere (41% in Western Europe, 48% 
in Australia/New Zealand). Gabapentinoids were predominantly 

TABLE 1 | Survey participants' continental region, subregion, 
country of practice, and participation rates (n = 817).

n (%)

Americas 423 (52)

Northern America 308 (38)

United States 201 (25)

Canada 107 (13)

Latin America and the Caribbean 115 (14)

Brazil 39 (5)

Mexico 22 (3)

Argentina 19 (2)

Colombia 19 (2)

Other 16 (2)

Europe 175 (21)

Northern Europe 44 (5)

United Kingdom 27 (3)

Other 18 (2)

Eastern Europe 56 (7)

Russia 42 (5)

Other 14 (2)

Southern Europe 58 (7)

Spain 24 (3)

Italy 19 (2)

Other 15 (2)

Western Europe 17 (2)

Asia 162 (20)

Eastern Asia 96 (12)

China 76 (9)

Japan 16 (2)

Other 4 (1)

Western Asia 52 (6)

Kuwait 12 (1)

Turkey 24 (3)

Other 17 (2)

South‐eastern Asia 7 (1)

Southern Asia 7 (1)

Oceania 32 (4)

Australia and New Zealand 32 (4)

Australia 23 (3)

New Zealand 9 (1)

Africa 25 (3)

Sub‐Saharan Africa 18 (2)

Northern Africa 7 (1)
Note: Data are reported as n (%). A complete list of the represented countries is 
available in Supporting Information S1: Table S4.

TABLE 2 | Survey participants' demographic and practice 
characteristics (n = 817).

Current position

Practicing colorectal surgeon/proctologist 486 (59%)

Practicing gastrointestinal surgeon 85 (10%)

Practicing general surgeon 152 (19%)

Trainee (resident/registrar/fellow) 94 (12%)

Junior (≤ 3 years of training) 21 (3%)

Senior (> 4 years of training) 73 (9%)

Predominant practice/training location

Academic hospital 507 (62%)

Community hospital 214 (26%)

Other (including private practice) 96 (12%)

Years of independent practice

None 94 (11%)

≤ 5 years 179 (22%)

6–10 years 153 (19%)

11–20 years 213 (26%)

≥ 21 years 178 (22%)

Procedures performed annually

1–10 95 (11%)

11–30 234 (29%)

31–60 219 (27%)

61–100 154 (19%)

> 100 115 (14%)

Surgical approach used in practice

Both open and minimally invasive 583 (71%)

Only minimally invasive (unless converted) 177 (22%)

Only open 57 (7%)

Use of enhanced recovery pathways

Yes 639 (78%)

No 178 (22%)

Length of hospital stay, median (IQR)

Open surgery 5 (5–7)

Minimally invasive surgery 4 (3–5)
Note: Data are reported as n (%), unless otherwise stated.
Abbreviation: IQR, Interquartile range.

4 World Journal of Surgery, 2026
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prescribed in Northern America (48%) but rarely elsewhere 
(0%–14%). Dipyrone/metamizole was predominantly prescribed 
in Latin America/Caribbean, and Southern and Western Europe 
(> 40%) but not elsewhere (0%–21%). There were regional varia
tions in the use of traditional local anesthetics (19%–86%), sus
tained release local anesthetics (0%–29%), and intravenous 
acetaminophen/paracetamol (27%–86%; Supporting Inform
ation S1: Table S5).

3.3 | Post‐Discharge Analgesia

Overall, 57% of the participants reported prescribing opioids at 
discharge (55% after open and 54% after MIS procedures). Pre
scription rates were higher in Australia/New Zealand (100%), 
Northern America (92%), Northern Europe (68%), and South‐ 
eastern Asia (71%), but markedly lower in Eastern Europe 
(11%), Eastern Asia (22%), Latin America/Caribbean (26%), 
Southern Europe (19%), and Northern Africa (0%; Table 3 and 
Supporting Information S1: Table S4). Countries with the 
highest rates of opioid prescribing were Australia (100%), the 
U.S. (93%), Canada (90%), and the U.K. (78%). The lowest rates 
were observed in Japan (0%), Spain (8%), Russia (14%), Italy 
(16%), and Colombia (16%; Supporting Information S1: Table 
S4). Oxycodone was most commonly prescribed in Northern 
America (46%) and Australia/New Zealand (47%), codeine in 
Northern Europe (50%), and tramadol in all other subregions 
(> 60%; Supporting Information S1: Table S6).

The median quantity of opioids prescribed post‐discharge varied 
widely, ranging from 30 to 200 MMEs. The highest amounts 
were reported in Australia/New Zealand (median 186.4 MMEs 
[89–560] after open, 200 MMEs [92.5–518.75] after MIS), 
Northern Europe (median 140 MMEs [70–262.5] after open, 
129.5 MMEs [63–213.5] after MIS), and Northern America 
(median 120 MMEs [75–162.5] after open, 90 MMEs [60–150] 
after MIS; Table 4). Notably, wide IQRs indicate substantial 
variability in prescribing practices within regions. Results were 
consistent in sensitivity analyses (Supporting Information S1: 
Table S7).

Post‐discharge acetaminophen/paracetamol was prescribed in 
most regions (> 70% in Northern America, Northern and 
Southern Europe, Western, South‐eastern and Southern Asia, 
Northern Africa, Australia/New Zealand). NSAIDs prescribing 
was common in Latin America/Caribbean, Eastern Europe, 
Western Asia, South‐Eastern Asia, Sub‐Saharan, and Northern 
Africa (≥ 60%) but not elsewhere (< 50% in Western Europe, 
Australia/New Zealand; Supporting Information S1: Table S8). 
Types of NSAIDs prescribed varied across different subregions 
(Supporting Information S1: Table S9). Gabapentinoids were 
predominantly prescribed in Northern America (19%) but rarely 
elsewhere (0%–7%). Dipyrone/metamizole use was common in 
Latin America/Caribbean and in Southern and Western Europe 
(> 30%) but rare elsewhere (0%–6%; Supporting Information S1: 
Table S8). Non‐pharmacological pain interventions were used 
by 144 participants (18%), most commonly cold therapy (53%), 
physical activity (45%), localized heat (42%), and relaxation 
techniques (33%).

3.4 | Factors Associated With Post‐Discharge 
Opioid Prescribing

In BMA analysis focused on overall opioid prescribing 
(regardless of surgical approach), subregion of practice was the 
only factor independently associated with opioid prescribing 
(PEP = 100%, supporting very strong evidence of association; 
Table 5). Similar results were observed in subgroup analyses 
focused on open and MIS procedures, with region of practice 
remaining the sole factor associated with opioid prescribing 
(PEP = 100%; Supporting Information S1: Tables S10 and S11).

4 | Discussion

The ACORE survey revealed substantial regional differences in 
post‐discharge opioid prescribing after elective colorectal 
resection, with higher prescription rates in Australia/New 
Zealand, Northern America, Northern Europe, and South‐ 
eastern Asia. In contrast, prescription rates were lower in 
Eastern Europe, Eastern Asia, Latin America/Caribbean, 
Southern Europe, and Northern Africa. The quantity of opioids 
prescribed varied widely across and within regions, suggesting 
limited standardization. While acetaminophen/paracetamol was 
commonly prescribed globally, NSAID prescribing was consid
erably variable. Dipyrone/metamizole, an atypical NSAID that 
targets COX‐3 enzymes in the central nervous system [32], was 
frequently prescribed in several regions. Non‐pharmacological 
pain interventions were rarely prescribed.

Previous cohort studies have revealed international disparities 
in postoperative pain management, typically focusing on head‐ 
to‐head comparisons between the U.S. and other countries 
[23, 33–35]. However, this literature has not focused specifically 
on colorectal surgery and has not examined opioid prescribing 
across diverse international settings. The main strength of our 
study is its global scope: broad dissemination of our multilingual 
survey through surgical societies, social media, and professional 
networks enabled participation from more than 800 surgeons 
representing 67 countries across five continents. The participa
tion of surgeons from academic and non‐academic settings, with 
varying levels of experience and case volumes, contributes to a 
comprehensive overview of prescribing practices. The study 
adhered to best‐practice guidelines for the conduct [12–14] and 
reporting [15, 16] of survey research. Given these strengths, this 
study contributes novel, colorectal resection–specific insights 
into global variations in analgesia prescribing, offering valuable 
knowledge to inform prescribing practices and future research.

Our survey revealed that pain management discrepancies emerge 
early during hospital stay. While multimodal analgesia was 
common, specific modalities varied widely. Current guidelines 
recommend the use of peripheral nerve blocks and local wound 
infiltration after open and MIS colorectal procedures; [6, 7] 
however, their use was largely limited to Northern America, 
Northern Europe, and Australia/New Zealand. Conversely, 
despite guidelines discouraging epidural analgesia after MIS 
procedures [6, 7], this practice remains common in Eastern, 
Southern, and Western Europe. These findings highlight the need 
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TABLE 3 | Post‐discharge opioid prescribing practices by continental region, subregion, and country of practice.

All (%) Open (%) MIS (%)

Americas (n = 423) 313 (74) 219 (73) 288 (71)

Northern America (n = 308) 283 (92) 195 (92) 270 (89)

United States (n = 201) 187 (93) 144 (94) 180 (90)

Canada (n = 107) 96 (90) 51 (88) 90 (87)

Latin America and the Caribbean (n = 115) 30 (26) 24 (27) 18 (18)

Brazil (n = 39) 15 (38) 10 (37) 8 (25)

Mexico (n = 22) 5 (23) 5 (24) 3 (16)

Argentina (n = 19) 4 (21) 3 (21) 3 (18)

Colombia (n = 19) 3 (16) 3 (23) 1 (6)

Other (n = 16) 3 (19) 3 (21) 3 (21)

Europe (n = 175) 56 (32) 48 (33) 46 (28)

Northern Europe (n = 44) 30 (68) 28 (68) 25 (64)

United Kingdom (n = 27) 21 (78) 19 (79) 18 (72)

Other (n = 18) 9 (53) 9 (53) 7 (50)

Eastern Europe (n = 56) 6 (11) 3 (7) 4 (8)

Russia (n = 42) 6 (14) 3 (9) 4 (11)

Other (n = 14) 0 (0) 0 (0) 0 (0)

Southern Europe (n = 58) 11 (19) 10 (20) 8 (14)

Spain (n = 24) 2 (8) 2 (10) 2 (8)

Italy (n = 19) 3 (16) 2 (13) 3 (16)

Other (n = 15) 6 (40) 6 (40) 3 (23)

Western Europe (n = 17) 9 (53) 7 (64) 9 (53)

Asia (n = 162) 54 (33) 48 (34) 44 (29)

Eastern Asia (n = 96) 21 (22) 17 (21) 19 (20)

China (n = 76) 19 (25) 15 (23) 17 (23)

Japan (n = 16) 0 (0) 0 (0) 0 (0)

Other (n = 4) 2 (50) 2 (50) 2 (50)

Western Asia (n = 52) 24 (46) 22 (47) 20 (43)

Kuwait (n = 12) 6 (50) 4 (40) 5 (50)

Turkey (n = 24) 8 (33) 8 (33) 7 (32)

Other (n = 17) 10 (63) 10 (77) 8 (57)

South‐eastern Asia (n = 7) 5 (71) 5 (71) 3 (43)

Southern Asia (n = 7) 4 (57) 4 (57) 2 (40)

Oceania (n = 32) 32 (100) 27 (100) 28 (90)

Australia and New Zealand (n = 32) 32 (100) 27 (100) 28 (90)

Australia (n = 23) 23 (100) 18 (100) 21 (91)

New Zealand (n = 9) 9 (100) 9 (100) 7 (88)

Africa (n = 25) 11 (44) 11 (44) 3 (23)

Sub‐Saharan Africa (n = 18) 11 (61) 11 (61) 3 (50)

Northern Africa (n = 7) 0 (0) 0 (0) 0 (0)
Note: Data are reported as n (%). Countries represented in ≥ 10 participants are listed in the table. A complete list of the represented countries and their rates of opioid 
prescribing is available in Supporting Information S1: Table S4.
Abbreviation: MIS, minimally invasive surgery.
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for better translation of evidence into routine care to ensure 
optimal in‐hospital analgesia practices globally.

Northern America has long been recognized as an outlier in 
postoperative opioid prescribing [23, 33–35]. However, in colo
rectal surgery, similar patterns were observed in Australia/New 
Zealand, South‐eastern Asia, and Northern Europe. Since the 
early 2000s, these regions have experienced sharp increases in 
opioid prescribing [2, 36–38]. The higher prescription rates in 
these regions may reflect shared cultural perceptions of pain 
(i.e., fatalistic, requiring prompt intervention) and beliefs about 
opioid efficacy and safety [39]. In contrast, the lower prescrip
tion rates in Latin America/Caribbean, Eastern Asia, and 
Southern and Eastern Europe may reflect different cultural at
titudes toward pain, stricter opioid prescribing regulations, and 
greater reliance on non‐opioid strategies. Variations in pre
scribing may also reflect differences in individual surgeon, 
hospital, and care characteristics (i.e., length of stay); however, 
in our regression analysis, region of practice was the only factor 
independently associated with opioid prescribing.

NSAID prescribing varied widely, likely reflecting conflicting 
evidence on the risk of anastomotic leaks [8–10]. Despite this 
concern, current guidelines recommend their use [6, 7] as the 
risk appears limited to specific agents (e.g., diclofenac) [10, 40]. 
Surgeons in Latin America/Caribbean, Southern and Western 
Europe, frequently prescribe dipyrone/metamizole for post
operative analgesia. While this drug is banned in the U.S., 
Canada, and the U.K. due to concerns about agranulocytosis 
[32], recent literature challenges the stigma around its use 

[32, 41]. Finally, non‐pharmacological interventions (e.g., ice‐ 
packs, relaxation) were rarely prescribed by surgeons despite 
evidence supporting their potential benefits [42, 43], under
scoring the need for greater awareness and integration of these 
strategies in perioperative care.

Our study has limitations inherent to survey‐based research. 
Snowball sampling may have introduced response bias, leading 
to clustered responses within regions, institutions, and networks 
of surgeons with greater interest in postoperative analgesia. This 
approach may also have led to uneven geographic dissemina
tion, with greater representation from North American sur
geons. Similarly, academic practitioners may be overrepresented 
and their prescribing practices may differ from those in non‐ 
academic settings. The survey captured surgeons' self‐reported 
practices, which may not reflect real‐world prescribing behav
iors due to reporting and recall bias. In some countries, sur
geons do not determine the amount of opioids dispensed, 
limiting the analysis of prescribing amounts. The survey was 
open‐access, and preventive measures (i.e., captcha questions) 
may not have fully prevented invalid entries. As a cross‐ 
sectional study, it reflects practices at a single time point and 
does not account for evolving guidelines or changes in pre
scribing over time. Differences in national opioid regulations, 
formularies, and drug availability may have influenced re
sponses. Assessing the impact of specific non‐opioid analgesic 
approaches on opioid prescribing behaviors was beyond the 
scope of this study but remains an important area for future 
research. Finally, because the total number of surgeons reached 
through snowball sampling is unknown, a precise response rate 

TABLE 4 | Total Morphine Milligram Equivalents (MME) prescribed in different subregions.

Open MIS
All regions 105 MMEs [63–162.5] 90 MMEs [60–150]

Americas

Northern America 120 MMEs [75–162.5] 90 MMEs [60–150]

Latin America and the Caribbean 50 MMEs [21.25–77.5] 63 MMEs [30–140]

Europe

Northern Europe 140 MMEs [70–262.5] 129.5 MMEs [63–213.5]

Eastern Europe 86.4 MMEs [5–90] 30 MMEs [15–55]

Southern Europe 90 MMEs [63–200] 86.4 MMEs [42–100]

Western Europe 120 MMEs [18–191.4] 70 MMEs [37.5–150]

Asia

Eastern Asia 86.4 MMEs [30–210] 86.4 MMEs [30–210]

Western Asia 40 MMEs [9–70] 60 MMEs [25–107.5]

South‐eastern Asia 75 MMEs [75–75] 45 MMEs [25–75]

Southern Asia 72.5 MMEs [60–87.5] 85 MMEs [70–100]

Oceania

Australia and New Zealand 186.4 MMEs [89–560] 200 MMEs [92.5–518.75]

Africa

Sub‐Saharan Africa 70 MMEs [50–136.4] 100 MMEs [100–200]

Northern Africa — —
Note: Data are reported as median MME [IQR]. For countries where opioid pills are pre‐packed (i.e., the prescriber does not determine the number of pills received by 
patients at the pharmacy), this analysis considered that patients receive a standard box of 14 pills (3‐day supply, ~4 pills per day).
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(surveys completed/recipients) could not be calculated. 
Although participation rate (survey initiations/visitors = 84%) 
and completion rate (surveys completed/initiated = 80%), 
calculated according to CHERRIES guidelines [16], support 
strong engagement among respondents, these metrics do not 
reflect representativeness of the target population and should be 
interpreted accordingly [44].

As W. Edwards Deming, a pioneer in quality management, 
famously stated, “uncontrolled variation is the enemy of 
quality [45].” We hypothesize that the marked global varia
tions in opioid prescribing are largely influenced by differences 
in care culture rather than patient need alone. The finding that 
43% of participants manage post‐discharge pain without opi
oids highlights clinical equipoise and challenges the assump
tion that opioids are necessary for all patients undergoing 
colorectal resection. Clinically, our data provide international 
benchmarking that may prompt surgeons and institutions to 
re‐evaluate local prescribing practices. At a policy level, the 
observed variations underscore a lack of consensus and the 
need for further evidence to inform prescribing guidelines. 
From a research perspective, our results support the prioriti
zation of robust comparative‐effectiveness trials evaluating 
opioid versus opioid‐free discharge analgesia after colorectal 
resections [11].

5 | Conclusions

Findings from the ACORE survey revealed considerable global 
variations in opioid prescribing after elective colorectal resec
tion. Notably, 43% of participants reported managing post‐ 
discharge pain without opioids, underscoring clinical equi
poise and challenging the assumption that opioids are univer
sally necessary for all patients.
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TABLE 5 | Bayesian model averaging (BMA) analysis of potential 
predictors of opioid prescribing at discharge after both open and 
minimally invasive surgery (multiple BMA analysis; n = 817).

Potential predictor OR [95% CI] PEP

Subregion of practice 100

Northern America Reference

Latin America and the 
Caribbean

0.03 [0.02–0.06]

Western Asia 0.08 [0.04–0.15]

South‐eastern Asia 0.22 [0.04–1.21]

Southern Asia 0.12 [0.02–0.56]

Eastern Asia 0.02 [0.01–0.05]

Northern Europe 0.19 [0.09–0.40]

Eastern Europe 0.01 [0.00–0.03]

Western Europe 0.10 [0.03–0.28]

Southern Europe 0.02 [0.01–0.04]

Sub‐Saharan Africa 0.14 [0.05–0.39]

Australia and New Zealanda 100% opioid 
prescription rate

Northern Africaa 0% opioid prescription 
rate

Years of independent 
practice

0

0 Reference

1–6 1

6–10 1

11–20 1

> 20 1

Practice setting 0

Academic Reference

Community or other 1

Average length of stay, days 1 0

Procedures performed 
annually

0

< 11 Reference

11–30 1

31–60 1

61–100 1

> 100 1

NSAIDs prescription at 
discharge (yes)

0.98 [0.82–1.17] 8

Note: In Bayesian model averaging, ORs are calculated from the mean of the beta 
coefficients (weighted averages) of all possible models and PEP (reported in %) 
reflects how likely it is for specific variables to predict the outcome of interest. 
ORs should be interpreted the between‐group difference in odds of opioid 
prescribing (for nominal/dichotomous predictors) or difference in odds for every 
1‐unit change (for continuous predictors), assuming all other variables are held 
constant. When the OR is exactly 1, it means there is no association between the 
predictor and the outcome (PEP = 0).
Abbreviations: CI, Confidence Interval; NSAIDs, non‐steroidal 
anti‐inflammatory drugs; OR, odds ratio; PEP, posterior effect probability.
aVariables indicating perfect prediction were omitted from the model.
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