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Abstract

We carried out a national survey on postoperative pain (POP) management in a representative sample (public/private, teaching/non
teaching, size) of 76 surgical centersin France. Based on medical records and questionnaires, we evaluated adult patients 24 hours
after surgery, concerning information, pre and postoper ative pain, evaluation, treatment and side effects. A local consultant provided
information about POP management. Data wer e recorded for 1900 adult patients, 69.3% of whom remembered information on POP.
Information was mainly delivered orally (90.3%) and rarely noted on the patient’s chart (18.2%). Written evaluations of POP were
frequent on the ward (93.7%) with appropriate intervals (4.1 (4.0) hours), but not frequently prescribed (32.7%). Pain evaluations
wer e based on visual analog scale (21.1%), numerical scale (41.2%), verbal scale (13.8%) or non numerical tool (24%). Pain was rarely
acriterion for recovery room discharge (19.8%). Reported POP was mild at rest (2.7 (1.3), moder ate during movement (4.9 (1.9) and
intense at its maximal level (6.4 (2.0). Incidence of side effects was similar according to patient (26.4%) or medical chart (25.1%)
including mostly nausea and vomiting (83.3%). Analgesia was frequently initiated during anesthesia (63.6%). Patient-controlled
analgesia (21.4%) was used less frequently than subcutaneous morphine (35.1%) whose prescription frequently did not follow
guidelines. Non-opioid analgesics used included paracetamol (90.3%), ketoprofen (48.5%) and nefopam (21.4%). Epidural (1.5%) and
peripheral (4.7%) nerve blocks wer e under used. Evaluation (63.4%) or treatment (74.1%) protocols were not available for all patients.

Thisnational, prospective, patient-based, survey reveals both progress and persistent challengesin POP management.
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Humans ; Male ; Middle Aged ; Nerve Block ; methodsatistics & numerical data ; Pain Measurement ; PRa@stoperative ; diagnosis ; drug therapy ; Physiciarestict
Patterns ; statistics & numerical data ; Prospective Studies ; Quality Assurance, Health Care ; Questionnaires
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I ntroduction

Surveys evaluating pain in hospitals have been wcted since the early sixties and continue to bieligheed regularly[41] .
Postoperative pain (POP) control has frequentiynlsb®wn to be inadequate in many countries inctuéfirance, in general survejis13,
26,29 or studies focusing on patients undergoing syrgerndividual teaching hospitalgl8 63 at nation@ll5 36,37 44 45 53or
international level8 54 . The most frequent detectglinigs concern the information of the patient,ited pain evaluation, the under u
of opioid and regional anesthesia techniques aadeiquate organization. However, POP is a majorerorfor hospitalized patienf$3]
and may interfere with postoperative recover amdeiase postoperative morbidjy4] . Ad hoc evidencaskd guidelines for improving
pain management, have been issued in several eeair43,50,51,68. Acute pain services have been creatdtereibased on
anesthesiologist staffgd2 5§ or dedicated pain nufS8s Interventions designed to improve quality haverbeescribed in single
hospital[7 30 33 or group of hospital83] . Medical studeate now trained in pain evaluation and managemedtmany medical
meetings provide information about postoperative pain control.

The French Ministry of Health has supported efforimprove pain management, by initiating succespians since 1994 concernir
the right to pain relief for patien{20] , nurses pssional obligations to evaluate pgl®] , pain cdmmgoommendations for healt
establishmentgl8] and the obligation to provide p&isvith information4Q] . Acute pain management has aécently been identifiec
as an important element of evaluations of the mifmal activity of anesthesiologisis7] and of Heastablishments seekin
certification[52] .

A survey of anesthesia practice in France in 196 Highlighted a 1260 increase in number of andsthptocedures since 198I
with a 14 fold increase in the number of regionasihetic procedurdg$7] . Between 1990 and 1996 fisigmi advances in knowledg
and attitudes regarding pain and its managemethtei-rench general population occurred, with greaeareness of the importance
acute pain treatment and acceptance of morphinggise
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No large-scale patient-based survey has evaludtaedges in POP control in France since 198% . Natisarveys have bee
performed in other countries based principally aresiionnaires sent to institution or professiorié)45, 34 36 44 4k Strategies for
improving responses to postal questionnaires haea Iproposef@9 , but the information provided by sdetlarative studies is nc
reliable because they globally overestimate thdityuaf care[11] . We therefore designed an observatioational survey of POP contrc
for inpatient surgery. The aim was to obtain datagdult inpatients, 24 hours after surgery, fromepresentative sample of surgic
centers. We used three sources of information:ptitéent, the patients chart and interviews withltheare providers. The Frenc
Anesthesia and Intensive Care Society (SFAR) aedMhistry of Health supported this survey, whichsmesigned to evaluate tt
impact of the previous ministerial pain plan anérah Anesthesia and Intensive Care Society POP gearent guidelines in routine
daily practice, with a view to revising these guildes and assisting policy-makers with decisionscesning future recommendations fi
POP contro[46] .

M ethods
Sample

We used French Ministry of Health statistics onggal activity to build a representative samplesafgical centers according t
teaching status, source of funding (public/privaeyl level of surgical activity. Based on theséedid, we defined five strata: teachir
hospitals (r 49), large (> 2700 surgical cases par)ypublic hospitals én 1091), small public hodpita= 106), large (> 3200 surgics
cases per year) private centers (n 269) and smuaidltprcenters (n 268). Centers performing fewer fhansurgical procedures per de
were excluded. Sample size was calculated to detaatre pain at rest in %0 of patients, based cidénce previously reported i
similar survey{48] , with a 2% precision and% & EerAs a compromise between precision, number dfsvasd local acceptability
we decided to investigate 25 patients at each €eAs postoperative pain is managed by a singlethesia department at each cent
precision may be decreased by clustering, but &sae by stratification. Taking into account a glaiiastering effect op = 0.15 (i.e. i
design effect of 4.6), we set the sample size @0 Zatients. The order of magnitude of this effeas confirmed after interim analysis
months into the survey. We performed a self-weigltneo-stage sampling design: (i) the number ofctethospitals in each stratum wi
proportional to the number of surgical cases indbeesponding stratum, and (ii) each hospital pagicular stratum was chosen wi
unequal probability, proportional to the number of annual surgical cases in this hospital.

Questionnaires

Experts in postoperative pain control (DF, membafrshe French Anesthesia and Intensive Care Sod?etyn and Regiona
Anesthesia Committee) designed three questionntiresllect data from the patient (21 items), tlaignts chart (80 items) and &
interview with the local postoperative pain spédsta(50 items). These questionnaires were useddsscheck data concerning tt
information of the patient, pre- and postoperapan, pain evaluation, treatment, side effects path management at the centel
Appendi®y). They were tested and modified in a pilot survey including one centre from each stratum.

Preoperative pain evaluation was introduced duttiegsurvey and data were available for 750 pati¢tdam at rest and pain durin
movement were evaluated at the time of the audi@its using a numerical scale (NS) (0: no pai;uhbearable pain), with severe pz
described as an NS pain intensity score 7, asquely suggestefb] . The maximal pain intensity reggbby the patient was defined :
the most intense pain between surgery and auditisits Maximal pain scores at rest and during moeetrin the recovery room (RR
during the first night after surgery and the dateméurgery, before the auditor s visit, were caidoon the patients chart. Side effec
incidence was evaluated through both patient svigerand patient s chart analysis. They were consilas present when at least o
episode since surgery was either described by #tierg or recorded in the patients chart. All imi@tion concerning analgesic
prescription and administration was obtained frompatient s chart. As previously descrilj24] , wéyand the extent to which opioit
or non opioid analgesic drug prescriptions wer@eeted, by comparing the prescriptions made byipiays with drug administration:
by nurses.

According to previous recommendations on minimuguieements for pain managemd#l , we chose a minimiuone written
evaluation of pain as the criterion to evaluateftegquency of written pain evaluation. Pain intensvas evaluated with a visual analc
scale (VAS), numerical scale (NS) or verbal paials¢VPS). All these scales were considered toumeenical evaluation tools. Othe
tools for pain evaluation (e.g. qualitative appations such as patient comfortable , no pain or sysnlised for evaluation such‘as pe
+++”) were considered to be non numerical tool of eatidm. Pain was considered as a criterion for RiRtdirge if a pain score we
identified on patients chart at the time of RR Hage. Nurses were interviewed in the RR and sakgiepartment about the frequent
of pain evaluation, pain evaluation as an RR digghariterion, the timing of pain evaluation (ipain evaluation after treatment) and tl
evaluation of side effects of analgesics. The p#fesatisfaction score concerning staff behaviar global management of pain we
evaluated with a numerical scale (NS) (0: not fiatisat all, 10: totally satisfied). Treatment mrotls are recommendations for tt
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prescription of analgesic drugs. They may be $yriptewritten orders or guidelines for both nurses physicians available in surgic.
wards. Postoperative pain quality programs invaheeexplicit autoevaluation of postoperative pagnagement, organized by healthce
professionals.

Realization of the survey

After selection, a letter was sent to both the itabkgdirection and the head of the anesthesia deyat of a selected center to obta
simultaneous agreement for participation. In cdsgaesponse within 2 months, a second letterseas to both. In case of no respon
or clear refusal within two months after the second letter, the center was withdrawn from the survey and another one was selectt

A single auditor (AM) was recruited and trainedpiostoperative pain management and the carryingbtite survey, particularly
during a pilot survey. Based on the results ofpihat study, the auditor visited one center per kyemd reviewed 25 cases at that cent
Informed consent was not considered necessaryediptial ethic committee (Congit de Protection des@&®es pour la Recherche Bio
édicale, Boulogne, France). All participants hadjive their verbal consent. The randomization ofgrds at each center was based o
random sample drawing program designed by thesstiin. The auditor randomly drew 25 patients fraimong those whose surgery hi
begun before midnight on the day before the visil institutions with multiple operative sites, wevised a procedure to take in
account the representativity of each operativelsted on the number of patients undergoing sulgesgch site. Patients under 18 ye
of age or undergoing day surgery were excluded. ptteent completed the anonymous questionnaire thighhelp of the auditor; char
guestionnaire was filled by consulting anesthegiplpreoperative visit, the intraoperative monitgrithe postoperative prescription ar
patient s monitoring in the RR and surgical depantnaad interviewing nurse for specific questioitie pain referent collected specif
information then filled his questionnaire at the end of the survey, with help of the auditor.

Data analysis

Quantitative data (pre and postoperative pain scqrain relief scores, satisfaction scores, intgrdiside effects, dose and interv
for analgesics, interval for pain evaluation) aresgnted as mean and standard deviation (SD). Blabances were adjusted for tr
sampling design using the Horvitz-Thompson estimi@® 64. ANOVA was used for the comparison of continsiolata between group:
Percentages are presented with denominator (tatabar minus missing data) and numerator (numbegpatient with the studiec
characteristic) and are rounded to one decimalepldalues of p < 0.05 were considered significamalyses were carried out by th
clinical research unit (CF, PA) using SAS (Cary, NC).

Results
Sample of patients studied

One hundred and twenty six surgical centers wergacted. Twenty nine centers did not respond to swecessive solicitations
Thirteen centers declined participation. Eight centers were not included since we already had sufficient participants.

One thousand and nine hundred patients were inglirden June 2004 to July 2006 in 76 centers. Pegiemmber was 250, 150, 27!
425 and 800 in teaching public hospital, small &Earde non-teaching public and small and large peivastitutions respectively. The
characteristics of the patients and surgery are giveable 1

Preoperative information

Data concerning the information about POP givepatients before surgery are listectable 2 . We fourad 80.7 of the patients
were unable to remember the information they wérerg Information was most given orally (9%3 (111818) and a proof that it wa
delivered to the patient was noted in 28.2 (3469)88 the patients charts. However, 96.3 (1251/)}3fpatients were satisfied witl
this information.

Postoper ative pain evaluation

Pain intensity monitoring was prescribed for on73 (621/1900) of casetable 3 ). However, written postafive pain evaluatior
was frequent in surgical wards (9%7 (1778/1898trvals of 4.1 hours (4.0) and was noted meegiently on a specific documel
dedicated to pain monitoring (78:3 (1381/1764) tbamursing records (534 (974/1767). Evaluatimistevere not standardized, wit
a numerical scale (NS) used most frequently. Writiain score was available as a criterion for recpvoom discharge for only 198
(363/1834) of patients.

Pain intensity

Data for pain intensity before and after surgewy listed intable 4. Preoperative pain was reported atsttesof surgery in 62%
(470/750) of patients. This preoperative pain, whessent, had existed for more than a year in 36(@68/472) of patients. Patient
reporting preoperative pain had significantly miotense postoperative pain at rest (ANOVA, p 0.002%) when moving (ANOVA,
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0.001) than patients without preoperative pain. iMpastoperative numerical pain score for all pasieat the time of the auditor s visi
was 2.7 (1.3) at rest and 4.9 (1.9) during movemeith a maximal level of 6.4 (2.0) during the fig3 hours after surgery. Severe pz
was present in 4%2 (71/1680) of patients at re&9%2 (452/1680) of patients during movement and makipain since surgery wa
severe in 50% (855/1680) of patients.

Analgesics

The analgesics administered during surgery aredlisttable 5. Analgesics were administered intraoperbtiire63.6% (1207/1898)
of patients. Non opioid analgesics, including patamol (82.% (983/1194)), ketoprofen (38.6 (472R)1%nd nefopam (24%
(288/1192) (Acupa@ Biocodex, Paris France)), wegquently used during surgery. Intraoperative asavere used less frequently thi
non opioid analgesics. The opioid analgesics usetkvintravenous infusions of tramadol (1%4.5 (139%98)), morphine (14%
(168/1191)) or subarachnoid morphine ¢4.9 (58/1181p low dose (98 micrograms (1156)). Ketaminge wsed as an intraoperativ
antihyperalgesic (9% (110/1198)). Regional anes#hen the form of an intraoperative infiltratigh.3% (16/1191)), epidural (1%
(17/1191)) or peripheral nerve blocks (6.7 (80/1191)) was rarely used during surgery.

Information about pain treatment organization

Information about the general organization of ppstative pain treatment is providedtable 6 . Analgesiese prescribed for 98..
% (1670/1701) of patients. Most (89 (315/354)) af fatients requesting rescue analgesics 8.8 1888) received such treatme
within 15 minutes. However, most patients waitetilihey were in intense pain before requestinguesanalgesia (94% (335/354)
Using a numerical scale from 0 to 10, patients rebhigh levels of pain relief (7.9 (1.5)) andisfatction (9.2 (0.8)) with pain
management. Written evidence of analgesic presmnifitefore painful procedures was rarely foundtmnpatients chart (%4 (2/1868
No protocol for postoperative pain management wamd for 25.% (492/1900) of the patients. Paintimeat was rarely (1%
(323/1900)) adapted between surgery and the aiglitisit. Acute pain teams were available at onlyp%4of centers. The presence of
acute pain team was associated with greater useittdn documents for informing patients (1 ver58%; p= 0.002), the recording ¢
this information being delivered on the patlent artlf18 versus 18 ,$ 0.03) and use of pain scoenaRR discharge criterion (0
versus 1% ; = 0.007). A postoperative pain qugitggram was available at 72%4  of centers. It wasaseociated with increases
any other indices of postoperative pain management quality.

Opioids

The details of opioid prescriptions are givertahle 7 Marphine was administered to 6%1 of patients, igaatbcutaneously (35.:
% (549/1564)), via patient-controlled analgesia (PQA.4% (334/1562)) or orally (5% (107/1899)). Mbipe PCA was most
frequently used after visceral (2%8 (86/334), p08)Q thoracic (5% (11/20,p 0.0009) and gynecolagirgery (30.% 43/140,=p
0.006). Continuous intravenous morphine infusioeseroccasionally prescribed either alone¥0.5 @0)9r in combination with PCA
morphine (0.% (10/1900). Subcutaneous morphine adasinistered regularly in 334 (186/549) of patserdceiving this treatmeni
Individual doses of 10 mg were prescribed in 24.840(537) of cases. Doses were separated by fous fiouonly 28.2% (147/523) o
prescriptions. Subcutaneous morphine prescriptiwese respected by the nurses in 88.7 (304/477)asks The criteria fol
subcutaneous morphine administration on demand m@respecific in 5% of cases and based on a nualgr&in score in the other %7
. The use of a non specific criterion was assogiatieh a higher frequency of severe maximal paiN ¢£7) described by the patieng(
< 0.03). Other prescribed opioids included, in éesiing order of frequency, tramadol (1%.2 ), nalbo@lf11.3s ), dextropropoxyphen
(6.3%), codeine (32 ) and buprenorphine {4.2 ). Tidohavas administered at doses and intervals cornfgro recommendations
Tramadol prescriptions were frequently respected by nurse$483.3 (236/283)).

Non opioid analgesics

Non opioid analgesicddble 8 ) were frequently used (#5(%806/1891)): paracetamol (9%3 (1715/1900)), jedfen (48.5
(922/1900)) and nefopam (2%4 (407/1900)). Paravetsavas combined with PCA and subcutaneous morphi®s.2, (317/333) anc
95.8% (523/546) of cases, respectively. Ketoprofais wombined with PCA and subcutaneous morphind 6 (181/333) and 5292
(285/546) of cases, respectively. Nefopam was coetbivith PCA and subcutaneous morphine in 9.1 3@Bj/and 20.% (110/546
of cases, respectively. Two non opioid analgesieseveombined with morphine PCA and subcutaneouginie in 15.3 (51/333) ant
22.™ of treated patients (124/546), respectively\CAP morphine was combined with paracetamol-ketoprofé8.8% ),
paracetamol-nefopam (46 ) and nefopam-ketoprofe8#(L Subcutaneous morphine was combined with ptaau#-ketoprofen (14.9
%), nefopam-ketoprofen (5% ) and paracetamol-nefof2¥). Three non-opioid analgesics were combinett WEA and subcutaneou
morphine in 1.8& (7/333) and 28 (10/546) of tregtatients, respectively. These non opioid drugsevierquently prescribed with i
regular schedule and prescription was respectedubses. Ketoprofen was the most frequent NSAID grilesd (9% ), at doses an
intervals in accordance with recommendations. Ketan(0.? ) and parecoxib (8 ) were rarely presctibéer surgery. Continuou
regional anesthetic techniques were rarely usegdstoperative pain control, with only %5 (28/1882 patients having epidural an
4.7% (89/1889) peripheral nerve blocks. Lumbar eitland femoral nerve blocks with continuously atistered ropivacaine were th
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most frequent. Epidural analgesia was mainly usedsceral (2.8 , 10/381, not significant in comparis with other types of surgen
and thoracic surgery (174 , 4/23; p 0.0001 versherotype of surgery). Epidural analgesia was use8.4% (2/37) of patients
undergoing colectomy. Continuous postoperativepberial nerve block was used in 1%.4 (88/570) oieptt undergoing orthopedi
surgery. Peripheral nerve block was used i 43= (n 5% 9.5 of orthopedic patients) of patients undergoing total knee arthropla:

Side effects

The side effects (SE) observed are listedaible 9 . téfitevaluations of SE were frequently found onqudts charts (80%
(1522/1900)), and were more frequently found irpac#fic document (72% (1095/1513) than in a nggieport (5% (832/1513))
Monitoring (4% (931/1900)) and management (56.3 7010900)) of SE were not frequently prescribed.c8mescores were rarely
used for SE evaluation (268 (404/1508). ProtodotsSE management were found for 58.3 of patied@8(776). The global
incidence of SE was similar for information prowidey the patient (26% (498/1888)) and written nanig data from the patient
chart (25.% (378/1505)). These side effects hagrifeant impact on the patient, as reflected bynerical scale scores for intensi
(4.7 (1.2)). Postoperative nausea and vomiting wheeemost frequent side effects. The incidenceedfton, pruritus, urinary retentio
and motor block as estimated by the patient differed from that estimated from monitoring by nurses.

Discussion

This is the first national survey providing reliabhformation about postoperative pain (POP) mamege in France. It reveal:
significant improvements in terms of pain intensitye reporting of pain in medical files, and thregzription of PCA morphine an
combination of analgesics. However, preoperatiiéeepainformation and evaluation, pain evaluatigntpcols, subcutaneous morphir
use, the use of regional anesthesia, acute pain team development and quality improvement programs remain to be improved.

Most previous national surveys on POP control Hzaen based on postal questionnaires sent to piafets[6 15 ,36,37,44,45 53.
In such studies, there is a risk of overestimatibprofessional practice and the patient remaingxpert witness of care quality. Ot
patient-based results therefore provide a reliabteonwide evaluation of POP management. We atsdifggd all French surgical center
according to institutional and activity level crigeand then constituted a representative sampleaddom sampling within each stratur
The distribution of surgical specialties in our vy was similar to that reported in 1996, with ogbdic, visceral anc
gynecologic/obstetric surgery most frequgli . Quwey was carried out by a single trained auditeaximizing data homogeneity
However, it was subject to several limitations. &atere obtained only for the first day after inpatisurgery in adult patients. W
therefore have no information for pediatric patseot patients undergoing day surgery. We also havieformation for later times, whel
a gap has been reported to open up between imtelsive analgesia and oral analge §6€% , or fsigtent pairid7] . The survey we
performed over 24 months, during which time practices may have changed. We also have no information about SE managemen

Between 1973 and 1999, the incidence of moderatersePOP decreased significantly, by 4.9  per ydat-2.7 ) [27] .
Accordingly, comparison with the largest previoagignt-based survey on POP control in Frad&e stidlnag the incidence of sevel
pain at rest decreased from 46.3 to%.2 betweef a88 2007. Our results also compare favorably vétient reports, with similal
results for the incidence of severe POP at rest%) réported in 1998 by Harmet al [33] , and higher inca=nreported in 2002 b
Dolin et al.[27] (10.9% ) and 2003 by Apfelbauet al. (i.e.%47[3) ed&h maximal numerical pain score in the first 2drhan previous
studies was lower (3-7 4.84] or higher (6.8 7.1) thizet in our survey42 . This may be due to differenge both the surgica
population and pain management. Overall, our redolt POP intensity compare favorably with receatignt- and literature-base
surveys.

There are several possible reasons for these iraprents in POP management in France. The cornersfd®@P management is th
regular evaluation of pain score and its reportimthe patierit s file, making pain visiblg5] . Ouray reveals a high frequency of pa
reporting (> 9@ ) in surgical wards, comparing faldy with previous French surveys in 19964(0 repgjt[48 and 2000 (64 32
reporting)[30] , recent surveys in Germany (53.4 repgyt[61], the United Kingdom (8% reportingd9 and aemecEuropean
declarative survey (44 reporting] . It has beergssted that educating nurses about pain and daitygssessment with a numeric
rating scale can improve the communication, assessand documentation of patients p&# and impemadgesic administration b
nurseg24 .

Our report also reveals an increase in morphinepesticularly via PCA, since 1996 (2%4 versds 248). The optimal frequency
of PCA use remains unclear, and the frequency efuaies considerably with type of surgery and suyrbut increases in PC/
prescription is considered an improvement of paamagemen(31] . In a recent European declarative suR@j pumps were used b
almost half the respondents after major orthopedi@bdominal surgerf8] . There is therefore probabtym for improvement in France
Similarly, balanced analgesia may improve POP mamagt[38] . We found that non opioid analgesics wereemadely prescribed in
France (95.% ) than in a European survey in whitfawenous non opioid drugs formed part of the Hiree analgesic treatment afte
major surgery according to 64 to%2 of respondéi¢pending upon surgery type), and balanced arialgss in more than 76 ¢
patients was declared by %1 of respondgits . A amatibn of two non opioid analgesics with morphimay be considered optime
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balanced analgesi@2] . Such a combination was olzbéovel5.36 of PCA and 22%  of subcutaneous morppimscriptions. This
frequency cannot definitively be considered optimal, but suggests that physicians have understood the benefits of multimodal the

This survey also reveals persistent limitation®®P management. One in three patients could natmdrar the information they
were given concerning postoperative pain. Simiggsufts have been published for the USA12, and SpB&in Anesthesiologists in
France must meet patients several days beforergygfé. This facilitates the delivery of informatiob@ut pain control, as shown by tr
higher frequency of preoperative information thamiher European countrig®l . Information was masttywided orally and was rarel
reported on the patients chart. Efforts should laelento define the optimal organization of preopeeapatient information. The higt
incidence of chronic preoperative pain at the aitsurgery is surprising. Our survey, like previsaports[47] , suggests that preoperati
pain leads to greater POP, but other factors maiynasved. We think anesthesiologists should calieformation about preoperativi
pain as a factor predictive of PQ#

Pain evaluation before RR discharge remains ingafft. This factor has been identified as predect¥ pain control quality49] anc
is used for the professional evaluation of Frenoésthesiologistgs7] . A more standardized tool for RO@&uation should be used i
surgical wards. The NS has the advantage of climakdity and simplicity[25] . The VAS requires equipmt and the precision of th
measure has no clinical significar{d@®€] . Pain shbeldssessed and reported in the patient s file aremment (3.6 in our survey) an
after treatment (1% in our survey). Similar inaacjes of pain evaluation on movement have beesrtexpin other European countrie
[8].

The widespread use of subcutaneous morphine sisgtiesdt education and rationalization are requigedirtprove the quality of
prescription. Nurses only partly respected opiaiglspription, and this has been shown to be prediaf poor pain contrd4 49 . We
also identified an association between non numletig@ria for morphine administration on demand &igher maximal pain score. Thi
confirms the importance of a clear protocol for pain evaluation and treatment, particularly for opioid analgesia on demand.

The limited use of regional anesthetic techniquesphin control was disappointing. It first resdlteom the low frequency of use c
intraoperative infiltration techniques. Furthermo#8% of patients scheduled for total knee arthrstylaeceived peripheral nerve bloc
analgesia and 5% patients scheduled for colectmrogived continuous epidural analgesia. This fraqueof use is insufficient,
although a clear improvement has occurred sinc&,1&Ben postoperative continuous regional anestheas not used at g48] . /
recent declarative European survey also reportadptbripheral nerve blocks were the firstline tmeatt for 536 of patients undergoin
major orthopedic surger§8] . However, recent ded\eal3,15,53 61 or patient-basefft2]  surveys have describedhmhigher
frequencies of epidural analgesia use (3660 ). Timised use of epidural analgesia may have conteithto the high maximal pain scoi
obtained in our survey and does not facilitate deeelopment of rehabilitation prograri®58, . The reasfor this limited use may
include higher riskg412] , medical and legal conceinsufficient reimbursement, insufficient training anesthesiologistgl0] an
organizational difficulties.

The organization of the centers was assessed bgtdibservation and interview of the professionBlgaluation and treatmen
protocols, which help to improve pain contf88] , edacking for 3% and 26 of patients, respectivélgute pain teams and pai
quality programs were not available at’/85 ané 28 awdited centers, respectively. Acute pain teanesns® be more frequent il
declarative surveys (32 &3 ), particularly in largesbitals[15 36 53,54 . As previously report@4l] , our analgsiggests that presenc
of acute pain teams is associated with other improvements in pain management organization.

The results of this survey should facilitate thevelepment of revised POP control guidelines, 10ryexdter publication of the
previous guidelines. They should facilitate the definition of target groups and the tailoring of the required changes to these group
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Tablel
Patients and surgery characteristics

Sex, percentage of me# ( ) 45.5 (858/1885)
Age (year) 55.9 (12.7)
Time between the start of surgery and the auditor s visit (hour) 24 (3.1)

Type of surgery% )

- Orthopaedic 29.9 (564/1887)
- Visceral 22 (415/1887)
- Gynaecology/obstetric 14.3 (264/1887)
- Cardiac and vascular 9.2 (174/1887)
- Urology 7.4 (140/1887)
- ENT and stomatology 4.8 (91/1887)

- Neurosurgery 3.8 (72/1887)

- Thoracic surgery 1.2 (23/1887)

- Other

7.5 (142/1887)

Duration of surgery% )

- < 1 hour 18.1 (340/1876)

- 1-2 hours 50.7 (951/1876)

- > 2 hours 31.2 (585/1876)
Elective surgery% ) 95.4 (1810/1897)
Type of anesthesiay )

- General anesthesia 79.2 (1504/1899)

- Epidural anesthesia 1.3 (25/1899)

- Spinal anesthesia 13.8 (262/1899)

- Peripheral nerve block 9.9 (188/1899)

- Sedation 2.7 (51/1899)

- Local anesthesia 2.9 (55/1899)

ENT: ear, nose and throat surgery
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Table2
Preoperative information about postoperative pain
Information remembered by the patietit ( ) 69.3 (1315/1897)

Patient satisfied with preoperative informatiét ( ) 95.3 (1251/1313)

For patientswho remembered the infor mation they were given

- Oral information recalled by the patiept ( ) 90.3 (1190/1318)

- Written information recalled by the patieft ( ) 60.6 (794/1310)

- Contract on pain control recalled by the patiéft ( ) 36.3 (689/1898)
Information noted as delivered on the patient s clart ( ) 18.2 (346/1899)
Postoperative analgesic protocol noted on the patient s éhart ( ) 20.1 (382/1900)
Contract on pain control noted on the patients chart ( ) 4.4 (83/1896)

Patient asked to notify paife( ) 95.9 (1816/1894)
Table3

Evaluation of postoperative pain

Postoperative pain evaluation prescrib#d ( ) 32.7 (621/1900)
In the absence of pain evaluation prescription, protocols available for postoperative pain evatuation ( ) ( ) 63.4 (795/1254)
At least one written evaluation in the recovery roén () 55.2 (1049/1900)
At least one written evaluation in the surgical weakd ( ) 93.7 (1778/1898)

If written evaluation carried out, frequency of multiple evaluatiéfs ( )
- According to the patient s chart 97 (1723/1776)
- According to the nurse 100 (1776/1776)

Time between written pain evaluations (hour)
- According to the patient s chart 4.1 (4.0)
- According to the nurse 2.1(1.6)

Document for written pain evaluatio?s( )

- Nursing report 55.1 (974/1767)
- Specific document dedicated to pain monitoring 78.3 (1381/1764)
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Pain evaluation at rest( ) 100 (1828/1828)
Pain evaluation on movement ( ) 3.6 (65/1810)

Pain evaluation after analgesic administratian ()
- According to the patient s chart 1.4 (26/1829)
- According to the nurse 98.3 (1796/1827)

Pain score included in recovery room discharge critésia ( )

- No 64.9 (1190/1834)
- Yes but not applied to the patient 15.4 (282/1834)
- Yes and applied to the patient 19.8 (363/1834)

Evaluation tool for pain at rest in the recovery roén ( )

- Visual analog scale 21.4 (222/1036)
- Numerical scale 43.3 (449/1036)
- Verbal pain scale 18.5 (192/1036)
- Non numerical tool 16.7 (173/1036)

Evaluation tool for pain at rest during the first night after surgiéry ( )

- Visual analog scale 19.7 (327/1693)
- Numerical scale 41.3 (699/1693)
- Verbal pain scale 13.8 (234/1693)
- Non numerical tool 25.3 (428/1693)

Evaluation tool for pain at rest the day after surgesy ()

- Visual analog scale 21.1 (299/1416)

- Numerical scale 41.2 (583/1416)

- Verbal pain scale 13.8 (195/1416)

- Non numerical tool 24 (340/1416)
Pagell 18

Pain. Author manuscript



Table4
Preoperative and postoperative pain intensity

Frequency of preoperative pain at the surgical %te ( ) 62.7 (470/750)
Mean preoperative pain intensity at rest (NS) 4.3 (2.8)
Mean preoperative pain intensity on movement (NS) 6.4 (2.2)
Frequency of preoperative pain for more than one ygar ( ) 35.6 (168/472)
Global frequency of postoperative pain since surg#ry ( ) 88.6 (1672/1887)

For all patientswith postoperative pain

- Frequency of continuous paith () 64.6 (1083/1677)
- Frequency of intermittent paife( ) 35.4 (594/1677)

- Frequency of pain at resb( ) 90.6 (1519/1677)
- Frequency of pain on movemesi () 99.6 (1674/1677)
- Intensity of pain at rest at the time of auditor s visit (NS) 2.7 (1.3) (= 1680)
- Intensity of pain on movement at the time of auditor s visit (NS) 4.9 (1.9) (= 1680)
- Intensity of maximal pain since surgery (NS) 6.4 (2.0) (= 1680)
- Severe pain atresk( ) (NS 7) 4.2 (71/1680)

- Severe pain on movement ( ) (NS 7) 26.9 (452/1680)

- Severe pain as maximal pain since surgéry ( )¥NS  7) 50.9 (855/1680)

- Maximal written pain score during the first night after surgery (NS) 2.8(2.5)

- Maximal written pain score in the recovery room (NS) 2.6 (2.8)

- Maximal written pain score the day after surgery (NS) 1.8(2.2)

For patients with or without preoperative pain (NS)

- Intensity of postoperative pain at rest for patient without preoperative pain 2.2 (1.9) (= 240)
- Intensity of postoperative pain on movement for patient without preoperative pain 4.1 (2.3) ("= 240)
- Intensity of maximal pain since surgery for patient without preoperative pain 5.7 (2.5) (= 240)

- Intensity of pain at rest after surgery for patient with preoperative pain 2.7 (2.1) (= 427*5=

4.7 (2.2) (= 427)
- Intensity of maximal pain since surgery for patient with preoperative pain 6.0 (2.3) (= 427)
NS: numerical scale

"p=0.001;
p = 0.0002; ANOVA for patients with preoperative pain versus patients without preoperative pain

- Intensity of pain on movement after surgery for patient with preoperative pain

Pagel2 18
Pain. Author manuscript



Table5
Intraoperative analgesics
Intraoperative analgesic%( )
- Global frequency of intraoperative analgestss ( )

63.6 (1207/1898)
- Paracetamol% ) 82.3 (983/1194)
- Ketoprofen ¢ ) 39.6 (472/1193)
- Parecoxib% ) 0.9 (11/1192)
- Nefopam ¢ ) 24.2 (288/1192)
- Tramadol % ) 11.5 (137/1193)
- Morphine ¢ ) 14.1 (168/1191)
- Kétamine ¢ ) 9.2 (110/1198)
- Clonidine ¢ ) 0.3 (4/1191)
- Peripheral nerve blocky ) 6.7 (80/1191)
- Intraoperative epidural blocky( ) 1.4 (17/1191)
- Intraoperative infiltration% ) 1.3 (16/1191)
- Subarachnoid morphinés( ) 4.9 (58/1191)
- Mean dose for subarachnoid morphine (micrograms) 98 (1156)
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Table6
General organisation of postoperative analgesia

Global frequency of postoperative analgesia ( ) 98.2 (1670/1701)
Frequency of rescue analgesia ( ) 18.8 (354/1885)
Frequency of patients requesting rescue analgesia when pain became too%tense ( ) 94.5 (335/354)

Time to obtain rescue analgesia ( )

-<5min 71.2 (252/354)
-< 15 min 17.8 (63/354)
- 15-30 min 2 (7/354)
- 30-60 min 1.2 (4/354)
- > 60 min 5.3 (19/354)
- not administered 2.5 (9/354)
Mean pain relief (NS) 7.9 (1.5)

Mean patient satisfaction score (NS)

- For staff behavior concerning postoperative pain treatment 9.2 (0.8)

- For the global management of postoperative pain 9.0 (1.1)
Written information about pain treatment before painful procectdre () 0.1 (2/1868)
Frequency of protocols for postoperative pain treatrignt () 74.1 (1408/1900)
Frequency of adaptation of postoperative analgesics over 24 Bours ( ) 17 (323/1900)
Frequency of postoperative pain quality progr&m (  of centers) 72.4% (55/76)
Frequency of dedicated acute pain te&n (  of centers) 14.5% (11/76)
NS: numerical scale
Table7
Postoperative prescription of opioids
Morphine treatment% ) 62.1 (1180/1900)
Mean morphine titration bolus (mg) 2.6(1.2)

Mean morphine titration interval (min) 8.7 (4.9)
Morphine patient-controlled analgesia (PCA) prescrilsed ( ) 21.4 (334/1562)
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Analgesic for PCA

- Morphine ¢ ) 88.6 (296/331)

- Morphine+ ketamine% ) 11.4 (46/331)
Mean morphine PCA bolus (mg) 1.2 (1)
Mean morphine PCA interval (min) 9.5 (8.0)
Continuous morphine infusion with PC8( ) 0.5 (10/1900)
Continuous morphine infusion without PC#% ( ) 0.5 (9/1900)
Subcutaneous morphing ( ) 35.1 (549/1564)
Systematic administration of subcutaneous morptine ( ) 33.7 (186/549)

Interval for subcutaneous morphine administratin ( )

- 4 hours 28.2 (147/523)
- 6 hours 59.4 (311/523)
- 8 hours 9.3 (49/523)
- 12 hours 0.2 (1/523)
- None 7.5 (39/523)

Dose of subcutaneous morphide ( )

-10 mg 44.6 (240/537)

-5mg 44.9 (241/537)

- Other 11.4 (61/537)
Respect of subcutaneous morphine prescription by nuxses ( ) 63.7 (304/477)
Oral morphine % ) 5.6 (107/1899)
Frequency of tramadol/IV tramadol/systematic use of trama&glol ( ) 15.2/82.2/75.9
Mean tramadol dose (mg) and/interval (h) 140 (133)/8.9 (8.3)
Respect of tramadol prescription by nursies ( ) 83.3 (236/283)
Frequency of buprenorphine/lV bépr norphife ( ) (n) 1.2/29.6
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Frequency of nalbuphin&s( ) (n)

11.5 (218)

Frequency of dextropropoxyphertg () (n)

6.3 (117)

Frequency of codeiné€y ) (n)
Qualitative data are expressed as percentage.

Quantitative data are expressed as mean (SD).

PCA: patient controlled analgesia
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Table8
Postoperative non opioid analgesics
Non opioid analgesics
- Global frequency% )
- Paracetamol
Frequency of useq )
Fixed schedule prescriptiofo( )
Respect of prescription by nursés ( )
Mean paracetamol dosage (mg) and interval (h)
- NSAID: use of ketoprofen/naproxen/ibuprofen/diclofertac ( )
- Ketoprofen
Frequency of useq )
Fixed schedule prescriptiofb( )
Respect of prescription by nursés ( )
Mean ketoprofen dose (mg) and interval (h)
- Nefopam
Frequency of useq )
Fixed schedule prescriptiofo( )
Respect of prescription by nursés ( )
- Frequency of parecoxib us® ( ) (n)
- Frequency of celecoxib us# ( )
- Frequency of ketamine us® ( ) (n)

95.5 (1806/1891)

90.3 (1715/1900)
98.2 (1684/1715)
94.3 (1599/1696)
999 (46)/6.1(1.3)
99/0.2/0.2/0.6

48.5 (922/1900)
97.8 (902/922)
91.7 (842/917)
90 (56)/8.6 (5.0)

21.4 (407/1900)
89.5 (364/407)
89.6 (358/400)
1.8 (34)
0
0.7 (13)

Postoperative continuous regional anesthetic techniques
- Epidural analgesigq )
- Lumbar epidural/thoracic epidural (n)
- Epidural analgesia based on ropivacaine/bupivacaine/sufentanil/morphine (n)
- Modality of administration: continuous infusion/intermittent bolus/PCA (n)
- Continuous nerve block$s( )
- Femoral nerve block4 )
- Interscalene bloclke4 )
- Sciatic block % )
- Posterior lumbar blockq )
- Axillary block (%)
- Nerve block uses ropivacaine/bupivacaine/lidocaite ( )
- Modality of administration: continuous infusion/intermittent bolus/P@A ( )

Pain. Author manuscript

1.5 (28/1892)
21/7
22/3/6/2
23/3/2
4.7 (89/1889)
67.8
17.1
15.4
2
3.3
88.4/11.5/3
79.1/19.9/12.3
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Table9
Side effects since surgery
Frequency of side effects evaluation ( )

- According to the patient s chart 80.1 (1522/1900)

- According to the nurse 97.4 (1851/1900)
Document for written pain evaluatio®( )

- Nursing report 55 (832/1513)

- Specific document for evaluation of side effect 72.4 (1095/1513)
Monitoring of side effects is prescribeid ( ) 49 (931/1900)
Specific score to monitor side effects (S#&) ( ) 26.8 (404/1508)
Management of side effects is prescrib%d ( ) 56.3 (1070/1900)
If no prescription of SE management, protocols available for SE manageément ( ) 53.3 (408/776)
Global incidence of side effect according to

- The patierits chartq ) 25.1 (378/1505)
- The patient% ) 26.4 (498/1888)
Mean intensity of SE according to the patient (NS; 0: no SE, 10 unbearable SE) 4.7 (1.2)

For patientswith side effects
Incidence of PONV according to

- The patient% ) 83.3 (417/501)

- The patierits chartd ) 51.5 (178/345)
Incidence of sedation according to

- The patient% ) 11.5 (57/492)

- The patierits chartq ) 26.3 (90/344)
Incidence of urinary retention according to

- The patient% ) 3.0 (15/492)

- The patierits chartq ) 20.8 (71/341)
Incidence of constipation according to

- The patient% ) 0,2 (1/492)

- The patierits chartq ) 0 (0/344)
Incidence of pruritus according to

- The patient% ) 6.5 (32/492)

- The patierits chartq ) 2.1 (7/344)
Incidence of motor block according to

- The patient% ) 0 (0/492)

- The patierits chartd ) 9.5 (33/344)

PONV: postoperative nausea and vomiting
All side effects incidence are cumulative over the entire period from surgery until the visit of the auditor
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