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Abstract
Purpose  The objectives of the study were to determine the prevalence of (uncontrolled) OIC, relevant medications / inter-
ventions employed by healthcare professionals, and the additional strategies utilised by patients, amongst European patients 
with cancer pain.
Methods  This study was a prospective observational study conducted at 24 research sites in ten European countries. Can-
cer patients receiving opioid analgesics for at least a week were recruited, and asked to complete a questionnaire including 
background information, single question (Are you constipated?), Rome IV diagnostic criteria for OIC, Bowel Function Index 
(BFI), and Patient Assessment of Constipation Quality of Life questionnaire (PAC-QOL).
Participants were characterised as having / not having OIC on the basis of the Rome IV diagnostic criteria.
Results  1200 participants completed the study. 59.5% met the Rome IV diagnostic criteria for OIC: only 61.5% that met 
these criteria self-reported constipation. 72% participants were prescribed a regular conventional laxative / peripherally act-
ing mu-opioid receptor antagonist (PAMORA). However, only 66% took their prescribed laxatives every day. Many partici-
pants had utilised other strategies / interventions to manage their OIC. Furthermore, 27% had needed to use suppositories, 
26.5% had needed to use an enema, and 8% had had a manual evacuation. The use of PAMORAs, and other novel effective 
medications, was relatively uncommon.
Conclusion  The results of this study suggest that management in Europe is often inadequate, and this undoubtedly relates 
to a combination of inadequate assessment, inappropriate treatment, and inadequate reassessment.
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Introduction

Constipation has been defined as “slow movement of faeces 
through the large intestine, resulting in infrequent bowel 
movements and passage of dry, hard stools” [1]. However, 
the term “constipation” means different things to different 
people, and there seems to be some cultural / regional dif-
ferences in interpretation [2]. For example, a survey of the 
Swedish population reported that only 41% of females and 
21% of males considered “infrequent bowel movements” 
indicative of constipation, whilst only 44% of females and 
43% of males considered “hard stools” indicative of consti-
pation [3]. Constipation is a common problem in patients 
with cancer, and may be due to a number of factors, includ-
ing many drugs used for symptom control, and especially 
the opioid analgesics [4].

Opioid-induced constipation (OIC) has been defined as “a 
change when initiating opioid therapy from baseline bowel 
habits that is characterized by any of the following: reduced 
bowel movement frequency; development or worsening of 
straining to pass bowel movements; a sense of incomplete 
rectal evacuation; and harder stool consistency” [5]. Addi-
tionally, the Rome Foundation have produced diagnostic 
criteria for OIC (Box 1) [6]: these diagnostic criteria are 
similar to those for functional constipation, although the jus-
tification for these diagnostic criteria is somewhat obscure. 
Recently, Davies et al. reported that these diagnostic criteria 
had an accuracy of 81.9% when compared with the “gold 
standard” of a thorough clinical assessment by an experi-
enced clinician [7].

OIC is a common problem in patients with cancer (and 
other groups of patients) [8], and is associated with a diverse 
range of physical [7], psychological [9], and social conse-
quences (and impaired quality-of-life) [10]. Moreover, OIC 
has a significant health economic impact on patients and 
health care services [11, 12]. Indeed, cancer pain guidelines 
universally recommend the co-prescription of “laxatives” 
with opioid analgesics [13, 14], although previous research 
suggest that this practice is not universal [7, 15], that clini-
cians often do not follow guidance about prescribing laxa-
tives [16, 17], that patients often do not follow advice about 
taking laxatives (i.e. regularly) [7, 18], and that novel inter-
ventions are infrequently utilised [19, 20].

This study investigated OIC within a large cohort of “real 
world” European patients with cancer pain. The objectives 
of the study were to determine the prevalence of (uncon-
trolled) OIC, relevant medications prescribed by healthcare 
professionals, other relevant interventions employed by 
healthcare professionals (e.g. rectal interventions, opioid 
switching), and the additional strategies utilised by patients 
to manage constipation (e.g. lifestyle changes, over-the-
counter medications).

Methods

The study was a prospective observational study conducted 
at 24 research sites (see Acknowledgements) in ten Euro-
pean countries (Denmark, Finland, France, Germany, Ire-
land, Italy, Netherlands, Norway, Spain, United Kingdom). 
The study was sponsored by Trinity College Dublin, and 
received ethical approval in Ireland from the St. James’s 
Hospital / Tallaght University Hospital Joint Research Eth-
ics Committee (reference number – 0148). It received simi-
lar ethical approval in all other countries. The study was 
conducted in accordance with the Declaration of Helsinki. 
It was registered on CancerTrials.gov registry (reference 
number – NCT05149833).

Participants were recruited from inpatients and outpa-
tients at the research sites. All patients that met the crite-
ria for the study were eligible for entry into the study (i.e. 
convenience sampling, consecutive recruitment). The inclu-
sion criteria were a) age ≥ 18 yr; b) diagnosis of cancer; c) 
diagnosis of cancer pain / cancer treatment-related pain; 
and d) taking regular opioids for at least one week (i.e. 
opioid for mild-to-moderate pain, or opioid for moderate-
to-severe pain). The exclusion criteria were a) inability to 
provide informed consent; and b) inability to complete study 
questionnaire. The study questionnaire was provided in the 
“local” language, and so participants needed to be proficient 
in the local language.

Informed consent was obtained from participants prior 
to entry into the study, which involved collection of demo-
graphic information, current prescribed opioid regimen, 
current prescribed “laxative” regimen, as well as assess-
ment of Eastern Co-operative Oncology Group (ECOG) 
performance status (participant assessed) [21], completion 
of Rome IV diagnostic criteria for OIC [6], completion of 
the Bowel Function Index (BFI) [22], and completion of the 
Patient Assessment of Constipation Quality of Life ques-
tionnaire (PAC-QOL) [23]. In addition, patients were asked 
about their opinion about their bowel habit (“Are you con-
stipated?”), their perceptions about their prescribed “laxa-
tive” regimen, their adherence with their prescribed laxative 
regimen, and what other strategies they used / had used to 
manage their constipation.

The Rome IV diagnostic criteria for OIC consists of six 
statements relating to constipation-related symptoms, and 
one “exclusion” statement relating to the co-existence of 
diarrhoea in the absence of laxatives (Box 1) [6]. Patients 
were required to answer “yes” or “no” to each statement, 
and those that answer positively to ≥ 2 statements (and 
negatively to the exclusion statement) meet the Rome IV 
diagnostic criteria for OIC. It should be noted that the state-
ments relate to “new or worsening symptoms of constipation 
when initiating, changing, or increasing opioid therapy”. 
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The Rome IV diagnostic criteria for OIC do not relate to a 
specific period of time.

Box 1 Rome IV diagnostic criteria for opioid-induced 
constipation [6]

Rome IV diagnostic criteria for opioid-induced constipation

1. New, or worsening, symptoms of constipation when initiating, 
changing, or increasing opioid therapy, that must include two or 
more of the following:

a) Straining during more than ¼ (25%) of defecations
b) Lumpy or hard stools (Bristol Stool Form Scale 1–2) more than ¼ 

(25%) of defecations
c) Sensation of incomplete evacuation more than ¼ (25%) of defeca-

tions
d) Sensation of anorectal obstruction / blockage more than ¼ (25%) 

of defecations
e) Manual maneuvers to facilitate more than ¼ (25%) of defecations 

(e.g. digital evacuation, support of pelvic floor)
f) Fewer than three spontaneous bowel movements per week
2. Loose stools are rarely present without the use of laxatives

The BFI is a validated patient-reported outcome measure 
(PROM), and consists of three questions (and was used to 
assess the adequacy of treatment) [22]. It relates to the pre-
vious seven days. The BFI provides an overall score (range 
1–100), and a score of > 28.8 indicates inadequate treat-
ment. The PAC-QOL is a validated PROM, and consists of 
28 questions (and was used to assess constipation-related 
quality-of-life) [23]. It relates to the previous two weeks. 
The PAC-QOL provides a series of scores (range 0–4), and 
a higher score indicates a greater impact: the scores include 
a physical subscale score, a psychosocial subscale score, a 
worries / concerns subscale score, a satisfaction subscale 
score, and there is also an overall score.

The study questionnaire was initially written in English, 
and then translated into the other local languages. The offi-
cial translations of the Rome IV diagnostic criteria, the BFI, 
the PAC-QOL were utilised in the study (with permission of 
the copyright holders). The rest of the case report form was 
translated by a commercial medical translation company, 
and was then checked for accuracy / meaning by the Princi-
pal Investigators in the relevant countries.

The sample size was pragmatic, and reflected the need to 
collect data from a large / heterogeneous cohort of patients. 
In terms of determining the prevalence of OIC, and assum-
ing a similar prevalence to that suggested by an Expert 
Working Group of European Association of Palliative Care 
[24], then a sample size of 1200 would provide a 95% confi-
dence interval of ± 2.70% for the estimate of the prevalence 
percentage. It was decided in advance to replace patients 
that were recruited to the study but did not complete relevant 
sections of the questionnaire.

For the purposes of the analysis, participants were charac-
terised as either having OIC, or not having OIC, on the basis 

of the Rome IV diagnostic criteria [6]. The dose of opioid 
analgesic was converted into the mean equivalent daily dose 
(MEDD) of morphine primarily using the opioid conver-
sion chart developed by the Pharmacy Department at Our 
Lady’s Hospice and Care Services (Dublin) [25]. However, 
other sources were required for specific opioid analgesic 
(e.g. tapentadol, tildine). It should be noted that patients 
receiving methadone, or an opioid / naloxone combination, 
were excluded from analyses relating to the MEDD (n = 71).

Descriptive statistics were primarily used to explain the 
data derived from study questionnaire (numbers, percent-
ages; mean, standard deviation / SD; median, range or inter-
quartile range—the latter was used where there appeared to 
be a marked departure from normality). Standard statistical 
methods were used in the analysis. Chi-squared tests were 
used to assess the association between categorical data, 
with Yates continuity corrections employed as needed for 
nominal binary (2 × 2) categorical variables, and test for 
trend employed as needed for ordered categorical variables; 
Mann–Whitney U tests or Student t tests were used to assess 
the association between continuous data. An alpha 5% two-
sided cut-off was used to determine a significant association 
between the two groups of patients.

Results

One thousand two hundred patients completed the study, 
although 1204 patients were enrolled in the study: 4 partici-
pants were excluded, as they did not complete relevant sec-
tions of the questionnaire (e.g. Rome IV diagnostic criteria, 
BFI). The participant’s characteristics are shown in Table 1. 
All of the countries recruited 120 patients, except for Ireland 
(n = 177), Denmark (n = 113), and Norway (n = 70).

All participants were receiving regular opioid analge-
sics (Table 2), with 57 (4.5%) taking more than one opi-
oid analgesic, and 30 (2.5%) of these taking methadone 
with either fentanyl, morphine, or oxycodone. The median 
morphine equivalent daily dose (MEDD) was 70 mg (inter-
quartile range: 40–120 mg; absolute range: 3–6 × 104 mg). 
Eight hundred and sixty seven (72%) participants were pre-
scribed a regular conventional laxative / peripherally acting 
mu-opioid receptor antagonist (PAMORA). In addition, 40 
participants were receiving an oxycodone / naloxone com-
bination preparation, with 24 prescribed additional regular 
conventional laxatives (included in the previous figures); 
one participant was receiving a buprenorphine / naloxone 
combination preparation.

Of the participants prescribed a regular conventional 
laxative / PAMORA, 578 (67%) received a single drug, 244 
(28%) two drugs, 40 (4.5%) three drugs, four (0.5%) four 
drugs, and a single person five drugs. Macrogols were the 
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most commonly prescribed conventional laxative (45.5% 
participants). PAMORAs were regularly prescribed in 127 
(10.5%) participants, with 73 of these participants co-pre-
scribed conventional laxatives. It should be noted that the 
opioid / naloxone formulations are included in these figures. 
Per rectum interventions (i.e. suppositories, enemas) were 
regularly prescribed in 14 (1%) participants. One participant 
was prescribed regular loperamide (and no medication for 
constipation).

In answer to the question “Are you constipated?”, 549 
(45.5%) participants replied “yes”, 588 (49%) replied “no”, 
and 59 (5%) were “unsure” (with missing data in four 
cases—0.5%). However, 713 (59.5%) participants met the 
Rome IV diagnostic criteria for OIC: only 61.5% (439) par-
ticipants that met these criteria self-reported constipation 
(Fig. 1).

Rome IV diagnostic criteria positivity was associated 
with younger age (Mann–Whitney U-test: p = 0.003), and 
certain cancer diagnoses (Chi-square test: χ2 = 31.12; 
p = 0.001). Thus, OIC was more frequent in patients with 

breast cancer, lung cancer, skin cancer (melanoma), and uro-
logical / male genital cancer. However, it was not associated 
with sex (Chi-square test: p = 0.950), or ECOG performance 
status (Chi-square test: p = 0.754). Rome IV diagnostic posi-
tivity was associated with higher MEDD (Mann–Whitney 
U-test: p = 0.018), and was less frequent in patients receiv-
ing transdermal buprenorphine as their background opioid 
analgesic (Chi-square test: χ2 = 4.32; p = 0.038).

Only 66% (570) participants took their prescribed laxa-
tives every day (with five patients “unsure”, and missing 
data for another five patients). The remaining (n = 287) par-
ticipants either took their laxatives “regularly but not every 
day” (n = 94), “only when my bowel movements are less than 
normal” (n = 83), or “only when I am constipated” (n = 100), 
with no data for 10 participants. The reasons for not taking 
laxatives regularly were (multiple options allowed): a) “I 
do not need the laxatives every day” (73%); b) “I forget to 
take the laxatives” (8.5%); c) “I have to take too many medi-
cations” (8.5%); d) “Difficulty / unpleasantness of taking 
laxatives” (7.5%); e) “Side effects of laxatives” (5%); and 

Table 1   Characteristics of study 
participants

*Based on Rome IV diagnostic criteria

Characteristic All participants (n = 
1200)

Participants with 
OIC* (n = 713)

Participants without 
OIC* (n = 487)

Age
  Median (range) 65 yr (23-96 yr) 64 yr (23-94 yr) 67 yr (24-96 yr)

Gender
  Female 611 (51%) 362 249
  Male 589 (49%) 351 238

Cancer primary location
  Breast 137 (11.5%) 97 40
  Endocrine 28 (2.5%) 14 14
  Gastrointestinal 309 (25.5%) 158 151
  Gynaecological 89 (7.5%) 45 44
  Haematological 74 (6%) 39 35
  Head & neck 60 (5%) 34 26
  Lung 227 (19%) 144 83
  Neurological 6 (0.5%) 4 2
  Ophthalmic 1 (0%) 1 0
  Skin 39 (3%) 29 10
  Soft tissue & bone 40 (3.5%) 23 17
  Unknown primary 21 (2%) 10 11
  Urological & male genital 168 (14%) 114 54
  No data 1 (0) 1 0

ECOG performance status (par-
ticipant determined)

0 65 (5.5%) 40 25
1 357 (30%) 208 149
2 391 (32.5%) 242 149
3 332 (27.5%) 190 142
4 55 (4.5%) 33 22
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f) “I am leaving the house (and am concerned about access 
to toilet)” (10%).

In terms of satisfaction with the “effectiveness” of their 
prescribed laxatives, 335 (38.5%) participants were “very 
satisfied”, 300 (34.5%) were “somewhat satisfied”, 126 
(14.5%) were “neither satisfied nor dissatisfied”, 74 (8.5%) 
were “somewhat dissatisfied”, and 24 (3%) were “very dis-
satisfied” (with missing data in eight cases). Similarly, in 
terms of satisfaction with the “tolerability (‘side effects’)” 
of their prescribed laxatives, 435 (50%) participants were 
“very satisfied”, 251 (29%) were “somewhat satisfied”, 111 
(12.5%) were “neither satisfied nor dissatisfied”, 47 (5.5%) 
were “somewhat dissatisfied”, and 12 (1.5%) were “very dis-
satisfied” (with missing data in 11 cases).

Nevertheless, many participants had utilised other strat-
egies / interventions to manage their OIC (Table 3). Fur-
thermore, 27% participants had needed to use supposito-
ries to manage their bowels, with 2% using them “almost 
constantly”, 6% “frequently”, 23% “occasionally”, and 
68% “rarely”. Similarly, 26.5% participants had needed to 
use an enema to manage their bowels, with 2% using them 
“almost constantly”, 8% “frequently”, 23.5% “occasionally”, 
and 66% “rarely”. Ninety eight (8%) participants had had 
a manual evacuation: 2% reported this was done “almost 
constantly”, 5% “frequently”, 19.5% “occasionally”, and 
73.5% “rarely”.

Six hundred and fifty three (54.5%) participants had a 
BFI score > 28.8, indicating inadequate management of OIC. 
The mean BFI score for Rome IV diagnostic criteria posi-
tive participants was 50.31 (SD ± 26.31), and 76% of these 
patients had a score of > 28.8. In contrast, the mean BFI 
score for Rome IV diagnostic criteria negative participants 
was 16.69 (SD ± 20.74), and only 23% of these patients had 
a score of > 28.8. The difference in the mean BFI scores was 
statistically significant (Student t test: t = -23.63; p < 0.001), 
as was the difference in the number of patients with a score 
of > 28.8 (Chi-squared test: χ2 = 314.29; p < 0.001). In terms 
of the PAQ-QOL data, the mean of the sub-scale scores, 

Table 2   Regular medication of study participants

Regular medication Number of 
participants (n = 
1200)

Opioid analgesic (regular prescription)*
  Alfentanil 3 (0%)
  Buprenorphine 44 (3.5%)
  Buprenorphine / naloxone 1 (0%)
  Codeine 8 (0.5%)
  Dihydrocodeine 1 (0%)
  Fentanyl 267 (22%)
  Hydromorphone 37 (3%)
  Methadone 105 (8.5%)
  Morphine 361 (30%)
  Oxycodone 356 (29.5%)
  Oxycodone / naloxone 40 (3.5%)
  Tapentadol 14 (1%)
  Tildine 7 (0.5%)
  Tramadol 14 (1%)

Laxative & related products (regular prescrip-
tion)**

  None 333 (28%)
  Bulk-forming laxatives
    - ispaghula husk 6 (0.5%)
  Osmotic laxatives
    - lactulose 111 (9%)
    - macrogol 545 (45.5%)
    - magnesium hydroxide 52 (4.5%)
    - magnesium sulphate 6 (0.5%)
    - sodium acid phosphate/sodium phosphate 9 (0.5%)
  Softening laxatives
    - docusate sodium 53 (4.5%)
    - liquid paraffin 35 (3.0%)
    - liquid paraffin/magnesium hydroxide 2 (0%)
  Stimulant laxatives
    - bisacodyl 50 (4%)
    - senna 129 (10.5%)
    - senna/ispaghula 1 (0%)
    - senna/lemon balm 1 (0%)
    - magnesium citrate/sodium picosulfate 14 (1%)
    - sodium acid phosphate/sodium phosphate 9 (0.5%)
    - sodium picosulfate 88 (7.5%)
  Peripherally acting mu opioid receptor antago-

nists 
    - naldemedine 18 (1.5%)
    - naloxegol 64 (5%)
    - naloxone 4 (0.5%)
  Lubiprostone 1 (0%)
  Other miscellaneous oral preparations 3 (0%)
  Suppositories / enemas
    - arachis oil enema 1 (0%)
    - docusate sodium suppository 1 (0%)

Table 2   (continued)

Regular medication Number of 
participants (n = 
1200)

    - glycerol suppository 7 (0.5%)
    - lactulose enema 1 (0%)
    - sodium acid phosphate/sodium phosphate 

enema
4 (0.5%)

    - sodium citrate/sodium alkylsulphoacetate 
enema

1 (0%)

    - water-based enema 1 (0%)

*57 patients using two opioid analgesics
**289 patients using two or more laxatives
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and the mean overall score, were all worse for patients that 
were Rome IV diagnostic criteria positive (with the notable 
exception of the dissatisfaction subscale) (Student t test: all 
p < 0.001).

Discussion

This study confirms that OIC remains a significant prob-
lem amongst European cancer patients [26]. Thus, 59.5% 
participants fulfilled the Rome IV diagnostic criteria for 
OIC [6], The prevalence of OIC in this study was similar 
to that reported in the analogous StOIC I study (i.e. 59%) 
[7], although the latter study employed a thorough clini-
cal assessment by an experienced palliative care clinician 
to determine whether subjects were constipated (or not). 
Importantly, the StOIC I study established that the Rome 
IV diagnostic criteria had an accuracy of 81.9% (95% CI: 
79.4–84.2) when compared to a thorough clinical assessment 
by an experienced palliative care clinician [7]. Hence, the 
prevalence of OIC in this study may be an underestimate, 
which could explain why some participants self-reported 
constipation despite not fulfilling the Rome IV diagnostic 
criteria. Importantly, the above figure relates to the prev-
alence of “uncontrolled” OIC, with another 298 (25%) 

participants taking regular medication in order to prevent 
/ manage OIC.

In this study, the presence of OIC was associated with 
lower age, specific cancer subtypes, and higher MEDD. 
Other studies have not reported similar findings in respect 
of age or cancer subtype [7], although the raw data from 
one study suggests OIC was more common in patients with 
breast cancer [27]. If our results are correct, then the expla-
nation for the association with specific cancer subtypes is 
somewhat obscure. In terms of MEDD, previous studies 
have generally reported no association [7, 28, 29], although 
certain studies have reported a “weak” positive association 
[27], and also a “hyperbolic” relationship [30]. Transder-
mal buprenorphine was associated with a lower frequency of 
OIC in this cohort of patients. The StOIC I study reported a 
similar finding [7], and a recent systematic review of trans-
dermal opioids supports this finding [31]. Other opioids 
were associated with neither a higher nor lower frequency 
of OIC, including the oxycodone / naloxone formulation.

The high prevalence of OIC suggests inadequate assess-
ment, and/or suboptimal treatment, and/or inadequate 
re-assessment (in the setting of a class of drugs that has 
multiple negative impacts on the gastrointestinal tract) [4]. 
In terms of assessment, the study confirms that the single 
question (“Are you constipated”?) is inadequate [7, 32], and 

Fig. 1   Patient opinion re constipation versus Rome IV diagnostic criteria for opioid-induced constipation
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that a more thorough assessment is required [4]. Moreover, 
the results confirm that people’s opinions on what symp-
toms constitute (or not) constipation are somewhat vari-
able. For example, 15.5% of participants that self-reported 
no constipation did admit to “straining during more than ¼ 
(25%) of defecations”. In terms of re-assessment, the study 
demonstrates that asking patients about the effectiveness of 
interventions is equally inadequate. However, it confirms 
that the BFI score is a suitable outcome measure. Thus, there 
was a statistically significant association between the BFI 
scores (i.e. mean score, and score > 28.8) and the Rome IV 
diagnostic criteria.

In this study, 54.5% participants had a BFI score > 28.8 
(indicating inadequate management of OIC) [22], which is 
slightly lower than reported in the analogous StOIC I study 
(i.e. 63.5%) [7]. Cancer pain guidelines universally recom-
mend the co-prescription of “laxatives” with opioid analge-
sics [13, 14], although previous research suggests that this 
practice is not universal [15, 26]. In this study, 333 (28%) 

participants were not prescribed a regular conventional 
laxative / PAMORA, including 144 participants that met 
the Rome IV diagnostic criteria. Moreover, many partici-
pants that were prescribed regular conventional laxatives 
were receiving suboptimal regimens, e.g. softening laxative 
alone, stimulant laxative alone. Equally concerning is that 
many (33%) participants that were prescribed a regular con-
ventional laxative / PAMORA were not taking these medica-
tions on a daily basis.

Numerous treatment guidelines are available to guide 
management [4, 33]. Furthermore, there are now a number 
of alternative pharmacological interventions that have been 
shown in randomised controlled trials (and/or systematic 
reviews) to be very effective in the management of OIC, 
e.g. PAMORAs [34, 35], linaclotide [36], lubiprostone [37], 
prucalopride [38]. Importantly, there is limited evidence that 
lifestyle changes are effective in preventing / managing OIC 
(e.g. higher fibre intake, higher fluid intake, increased exer-
cise), and such interventions can be difficult for patients with 

Table 3   Other strategies / interventions utilised to manage opioid-induced constipation

Interventions to manage constipation Number of participants
(n = 1200)

“Since starting your opioid painkiller, have you changed your diet to help to manage your constipation (e.g. increased 
amount of fibre, increased amount of fruit)?”

Yes – 373 (31%)
No – 813 (68%)
Unsure – 13 (1%)
Missing data – 1 (0%)

“Since starting your opioid painkiller, have you increased the amount of fluid you drink to help to manage your consti-
pation?”

Yes – 510 (42.5%)
No – 663 (55.5%)
Unsure – 26 (2%)
Missing data – 1 (0%)

“Since starting your opioid painkiller, have you increased the amount of exercise you take to help to manage your 
constipation?”

Yes – 109 (9%)
No – 1075 (89.5%)
Unsure – 15 (1.5%)
Missing data – 1 (0%)

“Since starting your opioid painkiller, have you used any ‘over the counter’ (purchased) laxatives to help to manage 
your constipation?”

Yes – 277 (23%)
No – 915 (76.5%)
Unsure – 8 (0.5%)

“Since starting your opioid painkiller, have you used any complementary therapies / alternative treatments to help to 
manage your constipation?”

Yes – 90 (7.5%)
No – 1102 (92%)
Unsure – 6 (0.5%)
Missing data – 2 (0%)

“Since starting your opioid painkiller, have you ever reduced the dose of the painkiller to help to manage your consti-
pation?”

Yes – 72 (6%)
No – 1121 (93.5%)
Unsure – 5 (0.5%)
Missing data – 2 (0%)

“Since starting your opioid painkiller, have you ever stopped the painkiller to help to manage your constipation?” Yes – 45 (4%)
No – 1149 (96%)
Unsure – 2 (0%)
Missing data – 4 (0%)

“Since starting opioid painkillers, has your doctor / nurse advised you to reduce the dose to help to manage your con-
stipation?”

Yes – 26 (2%)
No – 1168 (97.5%)
Unsure – 6 (0.5%)

“Since starting opioid painkillers, has your doctor / nurse changed the painkiller to help to manage your constipation?” Yes – 52 (4.5%)
No – 1133 (94.5%)
Unsure – 15 (1%)
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advanced cancer [4]. Moreover, there is limited evidence 
that conventional laxatives are effective in preventing / man-
aging OIC [4], although they remain the recommended first 
line option (e.g. macrogol, combination softener laxative / 
stimulant laxative) [4, 33].

Disappointingly, few of the patients in this study were 
receiving a PAMORA (or an alternative pharmacological 
intervention). It is difficult to explain the latter, since PAM-
ORAs have been demonstrated to be effective, well tolerated, 
and notably cost effective [39, 40]. Even more disappointing 
is the frequency of use of rectal interventions (i.e. supposi-
tories, enemas, manual evacuation), the need for patients to 
seek alternative treatments (i.e. over the counter laxatives, 
complementary therapies), and the perceived need for opioid 
dose reduction or discontinuation.

Recently, Davies et al. demonstrated that clinically impor-
tant improvements in OIC could be achieved by managing 
patients with a step-wise treatment algorithm (i.e. conven-
tional laxatives, then PAMORA, then PAMORA/conventional 
laxatives, then alternative intervention), with the decision to 
change / escalate treatment based upon weekly BFI scores 
(and the tolerability of interventions) [41]. Importantly, many 
patients with OIC also have other causes of constipation [7, 
42], and this explains the need for some patients to take both 
a PAMORA and conventional laxatives: thus, the PAMORA 
manages the OIC, whilst the conventional laxative manages 
the other causes of constipation. It should be noted that some 
of the alternative pharmacological interventions are effective 
in managing both OIC and other types of constipation (e.g. 
linaclotide, lubiprostone, prucalopride) [4].

The major limitation of this study is the use of the Rome 
IV diagnostic criteria. As discussed, these have an accuracy 
of ~ 82% when compared to a thorough clinical assessment by 
an experienced palliative care clinician [7]. However, given 
the focus of this study, we feel that these criteria were accu-
rate enough (and reduced the burden for the relevant clinical 
services). The major strengths of this study are the relatively 
large sample size, the fact that participants were “real-world” 
patients (non-restrictive inclusion / exclusion criteria), and the 
fact that participants were recruited from 24 research sites in 
10 different European countries. Thus, the results are likely 
to be a reasonable representation of clinical practice within 
these specific countries (and probably elsewhere in Europe).

Conclusion

OIC is a major problem in cancer pain patients, leading to a 
number of physical, psychological, and social problems (and 
poorer quality-of-life). This study suggests that management 
in Europe is often inadequate, and this undoubtedly relates 
to a combination of inadequate assessment, inappropriate 
treatment, and inadequate reassessment. However, a number 

of evidence-based strategies / interventions are already avail-
able to improve this important clinical problem.

Acknowledgements  The authors would like to thank the patients, and 
research staff at the study sites: Our Lady’s Hospice & Care Services 
(Dublin, Ireland), Aarhus University Hospital (Aarhus, Denmark – PI: 
Mette Asbjorn Neergaard), Regional Hospital Central Jutland (Den-
mark – PI: Tage Emil Ahler), Regional Hospital Horsens (Denmark 
– PI: Gitte Molgard Hansen), Regional Hospital West Jutland (Den-
mark – PI: Mie Sand Hougaard), Espoo Hospital (Espoo, Finland – 
PI: Susanna Rapo-Pylkko), Kuopio University Hospital (Kuopio, Fin-
land), University Hospital Lyon Sud (Lyon, France), Institut Gustave 
Roussy (Paris, France – PI: Christine Mateus), Hôpital Jean Bernard 
(Valenciennes, France – PI: Antoine Lemaire), Uniklinikum Aachen 
(Aachen, Germany), LMU Klinikum München (Munich, Germany), 
ASST degli Spedali Civili di Brescia (Brescia, Italy – Co-Investigator: 
Carla Ripamonti), Azienda Ospedaliera di Perugia (Perugia, Italy – 
PI: Guglielmo Fumi), IRCCS di Reggio Emilia (Reggio Emilia, Italy 
– PI: Sara Alquati), Erasmus University Medical Center (Rotterdam, 
Netherlands), Maastricht University Medical Center (Maastricht, Neth-
erlands), Lovisenberg Diaconal Hospital (Oslo, Norway), Institut Cat-
alà d'Oncologia (Barcelona, Spain), Hospital Universitari Arnau De 
Vilanova (Lleida, Spain – PI: María Nabal Vicuña), Antrim Area Hos-
pital (Antrim, UK – Principal Investigator / PI: Amy Ritchie), Northern 
Ireland Hospice (Belfast, UK – PI: Clare White), Royal Surrey County 
Hospital (Guildford, UK), St. Margaret’s Hospice (Taunton, UK – PI: 
Kate Shorthose). We would also like to acknowledge the significant 
contribution of Kabir Mohammed Batsari (statistician).

Author contribution  AD conceived the study, wrote the protocol, and 
wrote the first draft of the paper. NF was the lead research nurse for the 
study, and coordinated setting up the study in the various countries. All 
the other authors (JG-B, CC, GE, FE, CL, RM, WO, CR, MV, MW) 
were involved in setting up the study in their relevant countries. All the 
authors contributed to the final manuscript.

Funding  The study was an investigator-initiated study, with unre-
stricted research funding received from Kyowa Kirin International.

Data availability  Requests for access to study data should be directed 
to corresponding author.

Declarations 

Conflict of interest  AD, GE, and CL have both received personal fees 
for consultancy / educational activities from Kyowa Kirin Internation-
al. None of the other authors have relevant conflicts of interest.

References

	 1.	 Constipation LPJ, diarrhoea, (2021). In: Cherny NI, Fallon MT, 
Kaasa S, Portenoy RK, Currow DC (eds) Oxford Textboook of 
Palliative Medicine, 6th edn. Oxford University Press, Oxford, pp 
545–555

	 2.	 Lindberg G, Hamid SS, Malfertheiner P, Thomsen O, Fernandez 
LB, Garisch J, Thomson A, Goh K, Tandon R, Fedail S, Wong B, 
Khan A, Krabshuis J, Le Mair A (2011) World Gastroenterology 
Organisation global guideline: Constipation: a global perspective. 
J Clin Gastroenterol 45:483–487. https://​doi.​org/​10.​1097/​MCG.​
0b013​e3182​0fb914

	 3.	 Walter S, Hallbook O, Gotthard R, Bergmark M, Sjodahl R (2002) 
A population-based study on bowel habits in a Swedish commu-
nity: prevalence of faecal incontinence and constipation. Scand J 

https://doi.org/10.1097/MCG.0b013e31820fb914
https://doi.org/10.1097/MCG.0b013e31820fb914


Supportive Care in Cancer (2024) 32:701	 Page 9 of 10  701

Gastroenterol 37:911–916. https://​doi.​org/​10.​1080/​00365​52027​
60230​865

	 4.	 Davies A, Leach C, Caponero R, Dickman A, Fuchs D, Paice 
J, Emmanuel A (2020) MASCC recommendations on the 
management of constipation in patients with advanced can-
cer. Support Care Cancer 28:23–33. https://​doi.​org/​10.​1007/​
s00520-​019-​05016-4

	 5.	 Camilleri M, Drossman DA, Becker G, Webster LR, Davies AN, 
Mawe GM (2014) Emerging treatments in neurogastroenterology: 
a multidisciplinary working group consensus statement on opioid-
induced constipation. Neurogastroenterol Motil 26:1386–1395. 
https://​doi.​org/​10.​1111/​nmo.​12417

	 6.	 Drossman DA, Chang L, Chey WD, Kellow J, Tack J, Whitehead 
WE (2016) Rome IV functional gastrointestinal disorders: dis-
orders of gut-brain interaction, 4th edn. The Rome Foundation, 
Raleigh.

	 7.	 Davies A, Leach C, Butler C, Gregory A, Henshaw S, Minton O, 
Shorthose K, Batsari KM (2021) Opioid-induced constipation in 
cancer patients: a “real-world”, multicentre, observational study of 
diagnostic criteria and clinical features. Pain 162:309–318. https://​
doi.​org/​10.​1097/j.​pain.​00000​00000​002024

	 8.	 Crockett SD, Greer KB, Heidelbaugh JJ, Falck-Ytter Y, Hanson 
BJ, Sultan S (2019) American Gastroenterological Association 
Institute guideline on the medical management of opioid-induced 
constipation. Gastroenterology 156:218–226. https://​doi.​org/​10.​
1053/j.​gastro.​2018.​07.​016

	 9.	 Dhingra L, Shuk E, Grossman B, Strada A, Wald E, Portenoy A, 
Knotkova H, Rl P (2013) A qualitative study to explore psycho-
logical distress and illness burden associated with opioid-induced 
constipation in cancer patients with advanced disease. Palliat Med 
27:447–456. https://​doi.​org/​10.​1177/​02692​16312​450358

	10.	 Friedrichsen M, Erichsen E (2004) The lived experience of con-
stipation in cancer patients in palliative hospital-based home care. 
Int J Palliat Nurs 10:321–325. https://​doi.​org/​10.​12968/​ijpn.​2004.​
10.7.​14570

	11.	 Søndergaard J, Christensen HN, Ibsen R, Jarbøl DE, Kjellberg J 
(2017) Healthcare resource use and costs of opioid-induced con-
stipation among non-cancer and cancer patients on opioid therapy: 
a nationwide register-based cohort study in Denmark. Scand J 
Pain 15:83–90. https://​doi.​org/​10.​1016/j.​sjpain.​2017.​01.​006

	12.	 Fine PG, Chen YW, Wittbrodt E, Datto C (2019) Impact of opi-
oid-induced constipation on healthcare resource utilization and 
costs for cancer pain patients receiving continuous opioid ther-
apy. Support Care Cancer 27:687–696. https://​doi.​org/​10.​1007/​
s00520-​018-​4366-z

	13.	 Fallon M, Giusti R, Aielli F, Hoskin P, Rolke R, Sharma M, Ripa-
monti CI; ESMO Guidelines Committee (2018) Management of 
cancer pain in adult patients: ESMO clinical practice guidelines. 
Ann Oncol 29(Suppl 4):iv166-iv191. https://​doi.​org/​10.​1093/​
annonc/​mdy152

	14.	 Swarm RA, Paice JA, Anghelescu DL, Are M, Bruce JY, Buga S, 
Chwistek M, Cleeland C, Craig D, Gafford E, Greenlee H, Hansen 
E, Kamal AH, Kamdar MM, LeGrand S, Mackey S, McDowell 
MR, Moryl N, Nabell LM, Nesbit S, BCPS; O’Connor N, Rabow 
MW, Rickerson E, Shatsky R, Sindt J, Urba SG, Youngwerth JM, 
Hammond LJ, Gurski LA, (2019) Adult Cancer Pain, Version 
3.2019, NCCN Clinical Practice Guidelines in Oncology. J Natl 
Compr Canc Netw 17:977–1007. https://​doi.​org/​10.​6004/​jnccn.​
2019.​0038

	15.	 Skollerud LM, Fredheim OM, Svendsen K, Skurtveit S, Borch-
grevink PC (2013) Laxative prescriptions to cancer outpatients 
receiving opioids: a study from the Norwegian prescription data-
base. Support Care Cancer 21:67–73. https://​doi.​org/​10.​1007/​
s00520-​012-​1494-8

	16.	 Noguera A, Centeno C, Librada S, Nabal M (2010) Clini-
cal use of oral laxatives in palliative care services in Spain. 

Support Care Cancer 18:1491–1494. https://​doi.​org/​10.​1007/​
s00520-​010-​0956-0

	17.	 Rojas-Concha L, Hansen MB, Adsersen M, Petersen MA, Groen-
vold M (2023) Implementation of clinical guidelines in special-
ized palliative care-results from a national improvement project: 
A national register-based study. Palliat Med 37:749–759. https://​
doi.​org/​10.​1177/​02692​16323​11559​77

	18.	 Zeppetella G (1999) How do terminally ill patients at home take 
their medication? Palliat Med 13:469–475. https://​doi.​org/​10.​
1191/​02692​16996​75653​923

	19.	 Clark K, Rowett D, Robinson M, Currow DC (2013) Uptake of 
methylnaltrexone in Australian patients with opioid-induced con-
stipation: a review of the number of prescriptions presented in 
the first 12 months of subsidisation. BMJ Support Palliat Care 
3:98–102. https://​doi.​org/​10.​1136/​bmjsp​care-​2012-​000284

	20.	 Sera L, McPherson ML (2018) Management of opioid-induced 
constipation in hospice patients. Am J Hosp Palliat Care 35:330–
335. https://​doi.​org/​10.​1177/​10499​09117​705379

	21.	 Oken M, Creech R, Tormey D, Horton J, Davis TE, McFadden ET, 
Carbone PP (1982) Toxicity and response criteria of the Eastern 
Cooperative Oncology Group. Am J Clin Oncol 5:649–655

	22.	 Rentz AM, Yu R, Muller-Lissner S, Leyendecker P (2009) Valida-
tion of the Bowel Function Index to detect clinically meaningful 
changes in opioid-induced constipation. J Med Econ 12:371–383. 
https://​doi.​org/​10.​3111/​13696​99090​34304​81

	23.	 Marquis P, De La Loge C, Dubois D, McDermott A, Chassany O 
(2005) Development and validation of the Patient Assessment of 
Constipation Quality of Life Questionnaire. Scand J Gastroenterol 
40:540–551. https://​doi.​org/​10.​1080/​00365​52051​00122​08

	24.	 Cherny N, Ripamonti C, Pereira J, Davis C, Fallon M, McQuay 
H, Mercadante S, Pasternak G, Ventafridda V (2001) Strategies to 
manage the adverse effects of oral morphine: an evidence-based 
report. J Clin Oncol 19:2542–2554. https://​doi.​org/​10.​1200/​JCO.​
2001.​19.9.​2542

	25.	 Our Lady’s Hospice and Care Service website: https://​olh.​ie/​palli​
ative-​meds-​info/

	26.	 Laugsand EA, Jakobsen G, Kaasa S, Klepstad P (2011) Inade-
quate symptom control in advanced cancer patients across Europe. 
Support Care Cancer 19:2005–2014. https://​doi.​org/​10.​1007/​
s00520-​010-​1051-2

	27.	 Roeland EJ, Sera CJ, Ma JD (2020) More opioids, more con-
stipation? Evaluation of longitudinal total oral opioid consump-
tion and self-reported constipation in patients with cancer. 
Support Care Cancer 28:1793–1797. https://​doi.​org/​10.​1007/​
s00520-​019-​04996-7

	28.	 Fallon MT, Hanks GW (1999) Morphine, constipation and per-
formance status in advanced cancer patients. Palliat Med 13:159–
160. https://​doi.​org/​10.​1191/​02692​16996​77653​615

	29.	 Bennett M, Cresswell H (2003) Factors influencing constipation 
in advanced cancer patients: a prosepctive study of opioid dose, 
dantron dose and physical functionsing. Palliat Med 17:418–422. 
https://​doi.​org/​10.​1191/​02692​16303​pm773​oa

	30.	 Sykes NP (1998) The relationship between opioid use and laxa-
tive use in terminally ill cancer patients. Palliat Med 12:375–382. 
https://​doi.​org/​10.​1191/​02692​16986​74125​048

	31.	 Ahn JS, Lin J, Ogawa S, Yuan C, O’Brien T, Le BH, Bothwell 
AM, Moon H, Hadjiat Y, Ganapathi A (2017) Transdermal 
buprenorphine and fentanyl patches in cancer pain: a network 
systematic review. J Pain Res 10:1963–1972. https://​doi.​org/​10.​
2147/​JPR.​S1403​20

	32.	 Fumita S, Imai H, Harada T, Noriyuki T, Gamoh M, Akashi Y, 
Sato H, Kizawa Y, Tokoro A (2020) Patients’ self-assessment of 
the symptoms and impact of opioid-induced constipation: results 
from a prospective observational cohort study of Japanese patients 
with cancer. J Pain Symptom Manage 59:1043-1051.e2. https://​
doi.​org/​10.​1016/j.​jpain​symman.​2019.​11.​021

https://doi.org/10.1080/003655202760230865
https://doi.org/10.1080/003655202760230865
https://doi.org/10.1007/s00520-019-05016-4
https://doi.org/10.1007/s00520-019-05016-4
https://doi.org/10.1111/nmo.12417
https://doi.org/10.1097/j.pain.0000000000002024
https://doi.org/10.1097/j.pain.0000000000002024
https://doi.org/10.1053/j.gastro.2018.07.016
https://doi.org/10.1053/j.gastro.2018.07.016
https://doi.org/10.1177/0269216312450358
https://doi.org/10.12968/ijpn.2004.10.7.14570
https://doi.org/10.12968/ijpn.2004.10.7.14570
https://doi.org/10.1016/j.sjpain.2017.01.006
https://doi.org/10.1007/s00520-018-4366-z
https://doi.org/10.1007/s00520-018-4366-z
https://doi.org/10.1093/annonc/mdy152
https://doi.org/10.1093/annonc/mdy152
https://doi.org/10.6004/jnccn.2019.0038
https://doi.org/10.6004/jnccn.2019.0038
https://doi.org/10.1007/s00520-012-1494-8
https://doi.org/10.1007/s00520-012-1494-8
https://doi.org/10.1007/s00520-010-0956-0
https://doi.org/10.1007/s00520-010-0956-0
https://doi.org/10.1177/02692163231155977
https://doi.org/10.1177/02692163231155977
https://doi.org/10.1191/026921699675653923
https://doi.org/10.1191/026921699675653923
https://doi.org/10.1136/bmjspcare-2012-000284
https://doi.org/10.1177/1049909117705379
https://doi.org/10.3111/13696990903430481
https://doi.org/10.1080/00365520510012208
https://doi.org/10.1200/JCO.2001.19.9.2542
https://doi.org/10.1200/JCO.2001.19.9.2542
https://olh.ie/palliative-meds-info/
https://olh.ie/palliative-meds-info/
https://doi.org/10.1007/s00520-010-1051-2
https://doi.org/10.1007/s00520-010-1051-2
https://doi.org/10.1007/s00520-019-04996-7
https://doi.org/10.1007/s00520-019-04996-7
https://doi.org/10.1191/026921699677653615
https://doi.org/10.1191/0269216303pm773oa
https://doi.org/10.1191/026921698674125048
https://doi.org/10.2147/JPR.S140320
https://doi.org/10.2147/JPR.S140320
https://doi.org/10.1016/j.jpainsymman.2019.11.021
https://doi.org/10.1016/j.jpainsymman.2019.11.021


	 Supportive Care in Cancer (2024) 32:701701  Page 10 of 10

	33.	 Larkin PJ, Cherny NI, La Carpia D, Guglielmo M, Ostgarthe C, 
Scotte F, Ripamonti C (2018) Diagnosis, assessment and manage-
ment of constipation in advanced cancer: ESMO clinical practice 
guidelines. Ann Oncol 29(Suppl 4):iv94-iv108. https://​doi.​org/​10.​
1093/​annonc/​mdy148

	34.	 Thomas J, Karver S, Cooney GA, Chamberlain BH, Watt CK, 
Slatkin NE, Stambler N, Kremer AB, Israel RJ (2008) Methylnal-
trexone for opioid-induced constipation in advanced illness. N 
Engl J Med 358:2332–2343. https://​doi.​org/​10.​1056/​NEJMo​a0707​
377

	35.	 Chey WD, Webster L, Sostek M, Lappalainen J, Barker PN, Tack J 
(2014) Naloxegol for opioid-induced constipation in patients with 
noncancer pain. N Engl J Med 370:2387–2396. https://​doi.​org/​10.​
1056/​NEJMo​a1310​246

	36.	 Brenner DM, Argoff CE, Fox SM, Bochenek W, D’Astoli P, 
Blakesley RE, Reasner DS, O’Dea CR, Cash BD (2020) Effi-
cacy and safety of linaclotide for opioid-induced constipation in 
patients with chronic noncancer pain syndromes from a phase 2 
randomized study. Pain 161:1027–1036. https://​doi.​org/​10.​1097/j.​
pain.​00000​00000​001754

	37.	 Cryer B, Katz S, Vallejo R, Popescu A, Ueno R (2014) A rand-
omized study of lubiprostone for opioid-induced constipation in 
patients with chronic noncancer pain. Pain Med 15:1825–1834. 
https://​doi.​org/​10.​1111/​pme.​12437

	38.	 Sloots CE, Rykx A, Cools M, Kerstens R, De Pauw M (2010) 
Efficacy and safety of prucalopride in patients with chronic non-
cancer pain suffering from opioid-induced constipation. Dig Dis 
Sci 55:2912–2921. https://​doi.​org/​10.​1007/​s10620-​010-​1229-y

	39.	 National Institute for Health and Care Excellence (2015) Nalox-
egol for treating opioid-induced constipation. Technology 
appraisal guidance: TA345. National Institute for Health and Care 
Excellence, Manchester

	40.	 National Institute for Health and Care Excellence (2020) Nal-
demedine for treating opioid-induced constipation. Technology 
appraisal guidance: TA651. National Institute for Health and Care 
Excellence, Manchester

	41.	 Davies A, Leach C, Butler C, Patel SD, Shorthose K, Batsari KM 
(2023) Opioid-induced constipation: a step-wise treatment algo-
rithm feasibility study. BMJ Support Palliat Care 13:e446-453. 
https://​doi.​org/​10.​1136/​bmjsp​care-​2020-​002754

	42.	 Clark K, Lam L, Currow DC, Agar M (2014) A prospective study 
to investigate contributory factors that lead to constipation in pal-
liative care patients. J Pain Symptom Manage 47:e1–e4. https://​
doi.​org/​10.​1016/j.​jpain​symman.​2014.​01.​005

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds 
exclusive rights to this article under a publishing agreement with the 
author(s) or other rightsholder(s); author self-archiving of the accepted 
manuscript version of this article is solely governed by the terms of 
such publishing agreement and applicable law.

https://doi.org/10.1093/annonc/mdy148
https://doi.org/10.1093/annonc/mdy148
https://doi.org/10.1056/NEJMoa0707377
https://doi.org/10.1056/NEJMoa0707377
https://doi.org/10.1056/NEJMoa1310246
https://doi.org/10.1056/NEJMoa1310246
https://doi.org/10.1097/j.pain.0000000000001754
https://doi.org/10.1097/j.pain.0000000000001754
https://doi.org/10.1111/pme.12437
https://doi.org/10.1007/s10620-010-1229-y
https://doi.org/10.1136/bmjspcare-2020-002754
https://doi.org/10.1016/j.jpainsymman.2014.01.005
https://doi.org/10.1016/j.jpainsymman.2014.01.005

	Inadequate management of opioid-induced constipation in European cancer pain patients: results of a real-world, multicentre, observational study (“E-StOIC”)
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Results
	Discussion
	Conclusion
	Acknowledgements 
	References


