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S ince 2000, the United States has seen a marked in-
crease in opioid prescribing1-3 and opioid-related 
complications, including overdoses, hospitalizations, 
and deaths.2,4,5 A study from 2015 showed that more 

than one-third of the US civilian noninstitutionalized popu-

lation reported receiving an opioid prescription in the prior 
year, with 12.5% reporting misuse, and, of those, 16.7% re-
ported a prescription use disorder.6 While there has been a 
slight decrease in opioid prescriptions in the US since 2012, 
rates of opioid prescribing in 2015 were three times higher 
than in 1999 and approximately four times higher than in  
Europe in 2015.3,7 

Pain is commonly reported by hospitalized patients,8,9 and 
opioids are often a mainstay of treatment;9,10 however, treat-
ment with opioids can have a number of adverse outcomes.2,10,11 
Short-term exposure to opioids can lead to long-term use,12-16 
and patients on opioids are at an increased risk for subsequent 
hospitalization and longer inpatient lengths of stay.5
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BACKGROUND: Hospitalized patients are frequently 
treated with opioids for pain control, and receipt of 
opioids at hospital discharge may increase the risk of 
future chronic opioid use.

OBJECTIVE: To compare inpatient analgesic prescribing 
patterns and patients’ perception of pain control in the 
United States and non-US hospitals.

DESIGN: Cross-sectional observational study. 

SETTING: Four hospitals in the US and seven in seven 
other countries.

PARTICIPANTS: Medical inpatients reporting pain.

MEASUREMENTS: Opioid analgesics dispensed during 
the first 24-36 hours of hospitalization and at discharge; 
assessments and beliefs about pain. 

RESULTS: We acquired completed surveys for 981 patients, 
503 of 719 patients in the US and 478 of 590 patients in 
other countries. After adjusting for confounding factors, 
we found that more US patients were given opioids during 

their hospitalization compared with patients in other 
countries, regardless of whether they did or did not report 
taking opioids prior to admission (92% vs 70% and 71% vs 
41%, respectively; P < .05), and similar trends were seen for 
opioids prescribed at discharge. Patient satisfaction, beliefs, 
and expectations about pain control differed between 
patients in the US and other sites.

LIMITATIONS: Limited number of sites and patients/
country. 

CONCLUSIONS: In the hospitals we sampled, our data 
suggest that physicians in the US may prescribe opioids 
more frequently during patients’ hospitalizations and at 
discharge than their colleagues in other countries, and 
patients have different beliefs and expectations about 
pain control. Efforts to curb the opioid epidemic likely 
need to include addressing inpatient analgesic prescribing 
practices and patients’ expectations regarding pain 
control. Journal of Hospital Medicine 2019;14:737-745.  
© Society of Hospital Medicine
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Physician prescribing practices for opioids and patient ex-
pectations for pain control vary as a function of geographic 
region and culture,10,12,17,18 and pain is influenced by the cultural 
context in which it occurs.17,19-22 Treatment of pain may also be 
affected by limited access to or restrictions on selected medi-
cations, as well as by cultural biases.23 Whether these variations 
in the treatment of pain are reflected in patients’ satisfaction 
with pain control is uncertain.

We sought to compare the inpatient analgesic prescribing 
practices and patients’ perceptions of pain control for medi-
cal patients in four teaching hospitals in the US and in seven 
teaching hospitals in seven other countries.

METHODS
Study Design
We utilized a cross-sectional, observational design. The study 
was approved by the Institutional Review Boards at all partic-
ipating sites.

Setting
The study was conducted at 11 academic hospitals in eight 
countries from October 8, 2013 to August 31, 2015. Sites in the 
US included Denver Health in Denver, Colorado; the University 
of Colorado Hospital in Aurora, Colorado; Hennepin Healthcare 
in Minneapolis, Minnesota; and Legacy Health in Portland, Ore-
gon. Sites outside the US included McMaster University in Ham-
ilton, Ontario, Canada; Hospital de la Santa Creu i Sant Pau, 
Universitat Autonòma de Barcelona in Barcelona, Spain; the 
University of Study of Milan and the University Ospedale “Luigi 
Sacco” in Milan, Italy, the National Taiwan University Hospital, in 
Taipei, Taiwan, the University of Ulsan College of Medicine, Asan 
Medical Center, in Seoul, Korea, the Imperial College, Chelsea 
and Westminster Hospital, in London, United Kingdom and 
Dunedin Hospital, Dunedin, New Zealand. 

Inclusion and Exclusion Criteria
We included patients 18-89 years of age (20-89 in Taiwan be-
cause patients under 20 years of age in this country are a re-
stricted group with respect to participating in research), ad-
mitted to an internal medicine service from the Emergency 
Department or Urgent Care clinic with an acute illness for a 
minimum of 24 hours (with time zero defined as the time care 
was initiated in the Emergency Department or Urgent Care 
Clinic), who reported pain at some time during the first 24-36 
hours of their hospitalization and who provided informed con-
sent. In the US, “admission” included both observation and 
inpatient status. We limited the patient population to those 
admitted via emergency departments and urgent care clinics 
in order to enroll similar patient populations across sites.

Scheduled admissions, patients transferred from an outside 
facility, patients admitted directly from a clinic, and those re-
ceiving care in intensive care units were excluded. We also ex-
cluded patients who were incarcerated, pregnant, those who 
received major surgery within the previous 14 days, those with 
a known diagnosis of active cancer, and those who were re-
ceiving palliative or hospice care. Patients receiving care from 

an investigator in the study at the time of enrollment were not 
eligible due to the potential conflict of interest.

Patient Screening
Primary teams were contacted to determine if any patients on 
their service might meet the criteria for inclusion in the study 
on preselected study days chosen on the basis of the research 
team’s availability. Identified patients were then screened to 
establish if they met the eligibility criteria. Patients were asked 
directly if they had experienced pain during their preadmission 
evaluation or during their hospitalization.

Data Collection
All patients were hospitalized at the time they gave consent 
and when data were collected. Data were collected via inter-
views with patients, as well as through chart review. We record-
ed patients’ age, gender, race, admitting diagnosis(es), length 
of stay, psychiatric illness, illicit drug use, whether they report-
ed receiving opioid analgesics at the time of hospitalization, 
whether they were prescribed opioids and/or nonopioid anal-
gesics during their hospitalization, the median and maximum 
doses of opioids prescribed and dispensed, and whether they 
were discharged on opioids. The question of illicit drug use 
was asked of all patients with the exception of those hospital-
ized in South Korea due to potential legal implications. 

Opioid prescribing and receipt of opioids was recorded 
based upon current provider orders and medication admin-
istration records, respectively. Perception of and satisfaction 
with pain control was assessed with the American Pain Society 
Patient Outcome Questionnaire–Modified (APS-POQ-Modi-
fied).24,25 Versions of this survey have been validated in En-
glish as well as in other languages and cultures.26-28 Because 
hospitalization practices could differ across hospitals and in 
different countries, we compared patients’ severity of illness 
by using Charlson comorbidity scores. Consent forms and the 
APS-POQ were translated into each country’s primary lan-
guage according to established processes.29 The survey was 
filled out by having site investigators read questions aloud 
and by use of a large-font visual analog scale to aid patients’ 
verbal responses. 

Data were collected and managed using a secure, web-
based application electronic data capture tool (Research Elec-
tronic Data Capture [REDCap], Nashville, Tennessee), hosted 
at Denver Health.30

Study Size
Preliminary data from the internal medicine units at our insti-
tution suggested that 40% of patients without cancer received 
opioid analgesics during their hospitalization. Assuming 90% 
power to detect an absolute difference in the proportion of 
inpatient medical patients who are receiving opioid analgesics 
during their hospital stay of 17%, a two-sided type 1 error rate 
of 0.05, six hospitals in the US, and nine hospitals from all other 
countries, we calculated an initial sample size of 150 patients 
per site. This sample size was considered feasible for enroll-
ment in a busy inpatient clinical setting. Study end points were 
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to either reach the goal number of patients (150 per site) or the 
predetermined study end date, whichever came first.

Data Analysis
We generated means with standard deviations (SDs) and me-
dians with interquartile ranges (IQRs) for normally and non-
normally distributed continuous variables, respectively, and 
frequencies for categorical variables. We used linear mixed 
modeling for the analysis of continuous variables. For binary 
outcomes, our data were fitted to a generalized linear mixed 
model with logit as the link function and a binary distribution. 
For ordinal variables, specifically patient-reported satisfaction 
with pain control and the opinion statements, the data were 
fitted to a generalized linear mixed model with a cumulative 
logit link and a multinomial distribution. Hospital was included 
as a random effect in all models to account for patients cared 
for in the same hospital. 

Country of origin, dichotomized as US or non-US, was the 
independent variable of interest for all models. An interaction 
term for exposure to opioids prior to admission and country 
was entered into all models to explore whether differences in 
the effect of country existed for patients who reported taking 
opioids prior to admission and those who did not. 

The models for the frequency with which analgesics were 
given, doses of opioids given during hospitalization and at 
discharge, patient-reported pain score, and patient-report-
ed satisfaction with pain control were adjusted for (1) age, (2) 
gender, (3) Charlson Comorbidity Index, (4) length of stay, (5) 
history of illicit drug use, (6) history of psychiatric illness, (7) 
daily dose in morphine milligram equivalents (MME) for opi-
oids prior to admission, (8) average pain score, and (9) hospi-
tal. The patient-reported satisfaction with pain control model 
was also adjusted for whether or not opioids were given to the 
patient during their hospitalization. P < .05 was considered to 
indicate significance. All analyses were performed using SAS 
Enterprise Guide 7.1 (SAS Institute, Inc., Cary, North Carolina). 
We reported data on medications that were prescribed and 
dispensed (as opposed to just prescribed and not necessarily 
given). Opioids prescribed at discharge represented the total 
possible opioids that could be given based upon the order/
prescription (eg, oxycodone 5 mg every 6 hours as needed for 
pain would be counted as 20 mg/24 hours maximum possible 
dose followed by conversion to MME).

Missing Data
When there were missing data, a query was sent to sites to ver-
ify if the data were retrievable. If retrievable, the data were then 
entered. Data were missing in 5% and 2% of patients who did 
or did not report taking an opioid prior to admission, respec-
tively. If a variable was included in a specific statistical test, then 
subjects with missing data were excluded from that analysis (ie, 
complete case analysis).

RESULTS
We approached 1,309 eligible patients, of which 981 provided 
informed consent, for a response rate of 75%; 503 from the US 

and 478 patients from other countries (Figure 1). In unadjusted 
analyses, we found no significant differences between US and 
non-US patients in age (mean age 51, SD 15 vs 59, SD 19; P = .30), 
race, ethnicity, or Charlson comorbidity index scores (median 2, 
IQR 1-3 vs 3, IQR 1-4; P = .45). US patients had shorter lengths 
of stay (median 3 days, IQR 2-4 vs 6 days, IQR 3-11; P = .04), a 
more frequent history of illicit drug use (33% vs 6%; P = .003), a 
higher frequency of psychiatric illness (27% vs 8%; P < .0001), and 
more were receiving opioid analgesics prior to admission (38% 
vs 17%; P = .007) than those hospitalized in other countries (Table 
1, Appendix 1). The primary admitting diagnoses for all patients 
in the study are listed in Appendix 2. Opioid prescribing practic-
es across the individual sites are shown in Appendix 3. 

Patients Taking Opioids Prior to Admission
After adjusting for relevant covariates, we found that more pa-
tients in the US were given opioids during their hospitalization 
and in higher doses than patients from other countries and more 
were prescribed opioids at discharge. Fewer patients in the US 
were dispensed nonopioid analgesics during their hospitaliza-
tion than patients from other countries, but this difference was 
not significant (Table 2). Appendix 4 shows the types of nonopi-
oid pain medications prescribed in the US and other countries.

After adjustment for relevant covariates, US patients report-
ed greater pain severity at the time they completed their pain 
surveys. We found no significant difference in satisfaction with 
pain control between patients from the US and other countries 
in the models, regardless of whether we included average pain 
score or opioid receipt during hospitalization in the model  
(Table 3).

In unadjusted analyses, compared with patients hospital-
ized in other countries, more patients in the US stated that 
they would like a stronger dose of analgesic if they were still 
in pain, though the difference was nonsignificant, and US pa-
tients were more likely to agree with the statement that people 
become addicted to pain medication easily and less likely to 
agree with the statement that it is easier to endure pain than 
deal with the side effects of pain medications (Table 3).

Patients Not Taking Opioids Prior to Admission
After adjusting for relevant covariates, we found no significant 
difference in the proportion of US patients provided with non-
opioid pain medications during their hospitalization compared 
with patients in other countries, but a greater percentage of 
US patients were given opioids during their hospitalization and 
at discharge and in higher doses (Table 2).

After adjusting for relevant covariates, US patients report-
ed greater pain severity at the time they completed their pain 
surveys and greater pain severity in the 24-36 hours prior to 
completing the survey than patients from other countries, but 
we found no difference in patient satisfaction with pain con-
trol (Table 3). After we included the average pain score and 
whether or not opioids were given to the patient during their 
hospitalization in this model, patients in the US were more like-
ly to report a higher level of satisfaction with pain control than 
patients in all other countries (P = .001).
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FIG. Enrollment
aSome patients were excluded for multiple reasons.

US 1 Enrolled
Y = 145 (69)
n = 66 (31)

US 3 Enrolled
Y = 150 (78)
n = 42 (22)

US 2 Enrolled
Y = 105 (67)
n = 51 (33)

US 4 Enrolled
Y = 103 (64)
n = 57 (36)

Non-US  
1 Enrolled
Y = 29 (74)
n = 10 (26)

Non-US  
3 Enrolled
Y = 153 (91)

n = 15 (9)

Non-US  
2 Enrolled
Y = 98 (100)

n = 0 (0)

Non-US  
4 Enrolled
Y = 21 (24)
n = 66 (76)

Non-US  
6 Enrolled
Y = 100 (92)

n = 9 (8)

Non-US  
5 Enrolled
Y = 33 (100)

n = 0 (0)

Non-US  
7 Enrolled
Y = 44 (79)
n = 12 (21)

Hospitalized Patients Screened 
1,485

US 
754 (51)

Eligible
Y = 719 (95)

n = 35 (5)

US Enrolled
Y = 503 (70)
n = 216 (30)

Reason Not Eligiblea

Did not report pain 14 (39%)
Unable to consent 11 (31%)
Not admitted to Medicine 3 (8%)
Active cancer diagnosis 2 (6%)
Exceeded day 2 of admission 2 (6%)
Transfer from outside hospital 1 (3%)
Postoperative 1 (3%)
Not 18 to 39 years of age 1 (3%)
Not admitted through ED 1 (3%)

Reason Not Enrolled
Refused 206 (95%)
Unable to participate 8 (4%)
Left against medical advice 1 (<1%)
Did not meet time criteria 1 (<1%)

All Other Countries 
731 (49)

Eligible
Y = 590 (81)
n = 141 (19)

All Other Countries 
Enrolled

Y = 478 (81)
n = 112 (19)

Reason Not Eligiblea

Active cancer diagnosis 33 (23%)
Unable to consent 32 (22%)
Transfer from outside hospital 32 (22%)
Did not report pain 21 (15%)
Not admitted to Medicine 10 (7%)
Exceeded day 2 of admission 9 (6%)
Postoperative 3 (2%)
Not 18 to 39 years of age 2 (1%)
Incarcerated 1 (1%)

Reason Not Enrolled
Refused 88 (79%)
Transfer from outside hospital 9 (8%)
Unable to participate 7 (6%)
Not admitted to Medicine 5 (4%)
Active cancer diagnosis 3 (3%)
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TABLE 1. Patient Demographics

US

(n = 503)

All Other Countries

(n = 478)

Age, Mean (SD) 51 (15) 59 (19)

Female gender, n (%) 243 (48) 246 (51)

Race/ethnicity, n (%)

   Black/African American

   White

   Hispanic or Latino

   Asian

   American Indian or Alaskan Native

   Hawaiian or Pacific Islander

   Other

130 (26)

282 (56)

72 (14)

4 (1)

12 (2)

1 (<1)

2 (<1)

3 (1)

328 (69)

5 (1)

126 (26)

0 (0)

11 (2)

4 (1)

Charlson Comorbidity Index, median (IQR) 2 (1, 3) 3 (1, 4)

Length of stay, median (IQR) 3 (2, 4)a 6 (3, 11)

History of illicit drug use, n (%) 167 (33)a 30 (6)

History of psychiatric illness, n (%) 136 (27)a 36 (8)

Receiving opioids prior to admission, n (%)

   MME, median (IQR)

   Receiving >60 MME, n (%)

192 (38)a

45 (20, 91)

87 (45)a

82 (17)

30 (15, 65)

24 (29)

aUnadjusted P < .05

Abbreviations: IQR, interquartile range; MME, morphine milligram equivalents; SD, standard deviation; US, United States.

TABLE 2. Pain Medications Given during Hospitalization and Prescribed at Dischargea

Patients Taking Opioids prior to Admission 
(N = 274)

US
n = 192

All Other Countries
n = 82

Unadjusted Adjusted

Odds Ratio  
(95% CI) P Value

Odds Ratio  
(95% CI) P Value

Given during hospitalization
   Nonopioids, n (%)
   Opioids, n (%)
   MME, median (IQR)b

146 (76)
176 (92)

51 (26, 122)

73 (89)
57 (70)

26 (11, 58)

0.5 (0.1, 2.1)
2.9 (0.9, 9.3)

.3498

.0745

.0074

0.4 (0.1, 1.8)
3.2 (1.0, 10.1)

0.4578 (0.1841)d

.2430

.0499

.0240

Prescribed at dischargec

   Opioids, n (%)
   MME, median (IQR)b

158 (82)
60 (30, 120)

50 (61)
38 (30, 90)

3.9 (1.7, 8.9) .0014
.2867

4.3 (1.6, 11.4)
0.2381 (0.1833)d

.0034

.2986

Patients Not Taking Opioids prior to Admission 
(N = 701)

US
n = 309

All Other Countries
n = 392

Odds Ratio  
(95% CI) P Value

Odds Ratio  
(95% CI) P Value

Given during Hospitalization
   Nonopioids, n (%)
   Opioids, n (%)
   MME, median (IQR)b

242 (78)
219 (71)

34 (17, 66)

270 (69)
160 (41)

20 (14, 37)

1.3 (0.4, 4.4)
3.3 (1.2, 8.6)

.6555

.0177

.0082

1.2 (0.4, 4.3)
2.8 (1.1, 7.1)

0.4553 (0.1636)d

.7259

.0284

.0056

Prescribed at dischargec

   Opioids, n (%)
   MME, median (IQR)b

105 (34)
45 (30, 90)

58 (15)
30 (18, 36)

3.2 (1.6, 6.3) .0007
.0035

3.4 (1.5, 7.6)
0.5987 (0.2191)d

.0034

.0066

aSix patients did not report whether they were receiving opioids prior to admission.
bOpioids in morphine equivalents log-transformed for analysis to reduce right skewness.
cOpioids prescribed at discharge represent total possible opioid that could be given based upon the order (ex. oxycodone 5 mg every six hours as needed for pain would be counted as 20 
mg/24 hours maximum possible dose followed by conversion to MME)
dEstimate with standard error

Abbreviations: IQR, interquartile range; mg, milligram; MME, morphine milligram equivalents; US, United States.
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TABLE 3. Patient Perceptions of Pain Controla

Patients Taking Opioids prior to Admission  
(n = 274)

Patients Not Taking Opioids prior to Admission  
(n = 701)

US 
(n = 192)

All Other Countries 
(n = 82)

US 
(n = 309)

All Other Countries 
(n = 392)

Selected Responses to Modified American Pain Society Patient Outcome Questionnaire

Pain level at the time of survey, 1-10 scale, median (IQR)b 6 (4, 8)c 5 (2, 6) 5 (2, 7)c 3 (1, 5)

Worst pain last 24-36 hours, 1-10 scale, median (IQR)b 10 (8.5, 10) 9 (8, 10) 9 (8, 10)c 8 (6, 10)

Average pain, last 24-36 hours, 1-10 scale, median (IQR)b 6 (5, 8) 5 (4, 7) 6 (4, 7)c 5 (4, 6)

Asked for additional pain relief, yes, n (%) 100 (52) 34 (41) 124 (40) 90 (23)

Satisfaction with pain treatment, n (%)b

   Very dissatisfied

   Dissatisfied

   Slightly satisfied

   Satisfied

   Very satisfied

5 (3)

16 (8)

23 (12)

89 (46)

59 (31)

3 (4)

2 (2)

18 (22)

37 (45)

22 (27)

10 (3)

16 (5)

33 (11)

138 (45)

112 (36)c

14 (4)

16 (4)

56 (14)

194 (47)

111 (28)

Assessment of Perceptions about Pain and Use of Analgesics

What pain level is acceptable, 1-10 scale, median (IQR) 4 (3, 6) 5 (4, 6) 5 (4, 6) 5 (3, 6)

Is this pain level achieved with current regimen, yes, n (%) 135 (70) 56 (68) 235 (76) 308 (79)

If still in pain, would you like stronger dose, yes, n (%) 135 (70) 46 (56) 179 (58) 177 (45)

Pain medication cannot control pain, n (%)

   0–Do not agree at all

   1

   2

   3

   4

   5–Agree very much

70 (36)

26 (14)

19 (10)

32 (17)

24 (13)

21 (11)

19 (23)

11 (13)

7 (9)

23 (28)

11 (13)

11 (13)

121 (39)

38 (12)

32 (10)

61 (20)

24 (8)

32 (10)

103 (26)

68 (17)

51 (13)

84 (21)

45 (11)

41 (10)

People get addicted to pain medicine easily, n (%)

   0–Do not agree at all

   1

   2

   3

   4

   5–Agree very much

19 (10)

9 (5)

27 (14)

31 (16)

21 (11)

85 (44)c

15 (18)

9 (11)

7 (9)

14 (17)

14 (17)

23 (28)

27 (9)

12 (4)

35 (11)

45 (15)

61 (20)

127 (41)

34 (9)

33 (8)

46 (12)

75 (19)

89 (23)

113 (29)

Good patients avoid talking about pain, n (%)

   0–Do not agree at all

   1

   2

   3

   4

   5–Agree very much

114 (59)

19 (10)

16 (8)

19 (10)

10 (5)

14 (7)

33 (41)

13 (16)

5 (6)

10 (13)

5 (6)

14 (18)

182 (59)

32 (10)

20 (7)

29 (9)

19 (6)

25 (8)c

129 (33)

61 (16)

31 (8)

55 (14)

59 (15)

55 (14)

Easier to have pain than deal with side effects, n (%)

   0–Do not agree at all

   1

   2

   3

   4

   5–Agree very much

77 (40)

30 (16)

22 (11)

30 (16)

14 (7)

19 (10)c

21 (26)

11 (14)

7 (9)

22 (28)

12 (15)

7 (9)

111 (36)

41 (13)

34 (11)

53 (17)

31 (10)

38 (12)

87 (22)

75 (19)

69 (18)

82 (21)

47 (12)

31 (8)

Continued on page 743
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In unadjusted analyses, compared with patients hospitalized 
in other countries, those in the US were less likely to agree 
with the statement that good patients avoid talking about pain 
(Table 3).

Patient Satisfaction and Opioid Receipt
Among patients cared for in the US, after controlling for the aver-
age pain score, we did not find a significant association between 
receiving opioids while in the hospital and satisfaction with pain 
control for patients who either did or did not endorse taking 
opioids prior to admission (P = .38 and P = .24, respectively). 
Among patients cared for in all other countries, after controlling 
for the average pain score, we found a significant association 
between receiving opioids while in the hospital and a lower level 
of satisfaction with pain control for patients who reported taking 
opioids prior to admission (P = .02) but not for patients who did 
not report taking opioids prior to admission (P = .08).

DISCUSSION
Compared with patients hospitalized in other countries, a great-
er percentage of those hospitalized in the US were prescribed 

opioid analgesics both during hospitalization and at the time of 
discharge, even after adjustment for pain severity. In addition, 
patients hospitalized in the US reported greater pain severity at 
the time they completed their pain surveys and in the 24 to 36 
hours prior to completing the survey than patients from other 
countries. In this sample, satisfaction, beliefs, and expectations 
about pain control differed between patients in the US and oth-
er sites. Our study also suggests that opioid receipt did not 
lead to improved patient satisfaction with pain control.

The frequency with which we observed opioid analgesics be-
ing prescribed during hospitalization in US hospitals (79%) was 
higher than the 51% of patients who received opioids reported 
by Herzig and colleagues.10 Patients in our study had a high-
er prevalence of illicit drug abuse and psychiatric illness, and 
our study only included patients who reported pain at some 
point during their hospitalization. We also studied prescribing 
practices through analysis of provider orders and medication 
administration records at the time the patient was hospitalized.

While we observed that physicians in the US more frequently 
prescribed opioid analgesics during hospitalizations than physi-
cians working in other countries, we also observed that patients 

TABLE 3. Patient Perceptions of Pain Controla (continued)

Patients Taking Opioids prior to Admission  
(n = 274)

Patients Not Taking Opioids prior to Admission  
(n = 701)

US 
(n = 192)

All Other Countries 
(n = 82)

US 
(n = 309)

All Other Countries 
(n = 392)

Complaints of pain could distract a physician from treating the underlying illness, n (%)

   0–Do not agree at all

   1

   2

   3

   4

   5–Agree very much

63 (33)

30 (16)

18 (9)

30 (16)

19 (10)

32 (17)

27 (33)

13 (16)

8 (10)

15 (19)

8 (10)

10 (12)

128 (42)

38 (12)

35 (11)

43 (14)

29 (9)

35 (11)

127 (32)

77 (20)

53 (14)

46 (12)

53 (14)

36 (9)

Pain medicine should be saved until pain is worse, n (%)

   0–Do not agree at all

   1

   2

   3

   4

   5–Agree very much

95 (50)

21 (11)

14 (7)

16 (9)

16 (9)

28 (15)

33 (40)

14 (17)

4 (5)

7 (9)

11 (13)

13 (16)

137 (44)

33 (11)

22 (7)

32 (10)

25 (8)

59 (19)

115 (29)

49 (13)

42 (11)

53(14)

64 (16)

69 (18)

The experience of pain is a sign that the illness has gotten worse, n (%)

   0–Do not agree at all

   1

   2

   3

   4

   5–Agree very much

36 (19)

12 (6)

27 (14)

27 (14)

37 (19)

53 (28)

14 (17)

8 (10)

6 (7)

13 (16)

18 (22)

23 (28)

50 (16)

29 (9)

30 (10)

52 (17)

54 (18)

92 (30)

41 (10)

41 (10)

48 (12)

71 (18)

87 (22)

103 (26)

aSix patients did not report whether they were receiving opioids prior to admission

b Adjusted for age, gender, Charlson Comorbidity Index, length of stay, history of illicit drug use, history of psychiatric illness, hospital, and for satisfaction with pain treatment, pain score and 
whether or not opioids were given to the patient during their hospitalization.

cP < .05, US greater than all other countries

Abbreviation: US, United States.
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in the US reported higher levels of pain during their hospitaliza-
tion. After adjusting for a number of variables, including pain se-
verity, however, we still found that opioids were more commonly 
prescribed during hospitalizations by physicians working in the 
US sites studied than by physicians in the non-US sites.

Opioid prescribing practices varied across the sites sampled 
in our study. While the US sites, Taiwan, and Korea tended to 
be heavier utilizers of opioids during hospitalization, there 
were notable differences in discharge prescribing of opioids, 
with the US sites more commonly prescribing opioids and 
higher MME for patients who did not report taking opioids 
prior to their hospitalization (Appendix 3). A sensitivity anal-
ysis was conducted excluding South Korea from modeling, 
given that patients there were not asked about illicit opioid 
use. There were no important changes in the magnitude or 
direction of the results.

Our study supports previous studies indicating that there are 
cultural and societal differences when it comes to the experi-
ence of pain and the expectations around pain control.17,20-22,31 
Much of the focus on reducing opioid utilization has been on 
provider practices32 and on prescription drug monitoring pro-
grams.33 Our findings suggest that another area of focus that 
may be important in mitigating the opioid epidemic is patient 
expectations of pain control. 

Our study has a number of strengths. First, we included 11 
hospitals from eight different countries. Second, we believe this 
is the first study to assess opioid prescribing and dispensing 
practices during hospitalization as well as at the time of dis-
charge. Third, patient perceptions of pain control were assessed 
in conjunction with analgesic prescribing and were assessed 
during hospitalization. Fourth, we had high response rates for 
patient participation in our study. Fifth, we found much larger 
differences in opioid prescribing than anticipated, and thus, 
while we did not achieve the sample size originally planned for 
either the number of hospitals or patients enrolled per hospital, 
we were sufficiently powered. This is likely secondary to the fact 
that the population we studied was one that specifically report-
ed pain, resulting in the larger differences seen.

Our study also had a number of limitations. First, the pre-
scribing practices in countries other than the US are represent-
ed by only one hospital per country and, in some countries, by 
limited numbers of patients. While we studied four sites in the 
US, we did not have a site in the Northeast, a region previously 
shown to have lower prescribing rates.10 Additionally, patient 
samples for the US sites compared with the sites in other coun-
tries varied considerably with respect to ethnicity. While some 
studies in US patients have shown that opioid prescribing may 
vary based on race/ethnicity,34 we are uncertain as to how this 
might impact a study that crosses multiple countries. We also 
had a low number of patients receiving opioids prior to hospi-
talization for several of the non-US countries, which reduced 
the power to detect differences in this subgroup. Previous re-
search has shown that there are wide variations in prescribing 
practices even within countries;10,12,18 therefore, caution should 
be taken when generalizing our findings. Second, we assessed 
analgesic prescribing patterns and pain control during the first 

24 to 36 hours of hospitalization and did not consider hospi-
tal days beyond this timeframe with the exception of noting 
what medications were prescribed at discharge. We chose 
this methodology in an attempt to eliminate as many differ-
ences that might exist in the duration of hospitalization across 
many countries. Third, investigators in the study administered 
the survey, and respondents may have been affected by social 
desirability bias in how the survey questions were answered. 
Because investigators were not a part of the care team of any 
study patients, we believe this to be unlikely. Fourth, our study 
was conducted from October 8, 2013 to August 31, 2015 and 
the opioid epidemic is dynamic. Accordingly, our data may not 
reflect current opioid prescribing practices or patients’ current 
beliefs regarding pain control. Fifth, we did not collect de-
mographic data on the patients who did not participate and 
could not look for systematic differences between participants 
and nonparticipants. Sixth, we relied on patients to self-report 
whether they were taking opioids prior to hospitalization or 
using illicit drugs. Seventh, we found comorbid mental health 
conditions to be more frequent in the US population studied. 
Previous work has shown regional variation in mental health 
conditions,35,36 which could have affected our findings. To ac-
count for this, our models included psychiatric illness.

CONCLUSIONS
Our data suggest that physicians in the US may prescribe opi-
oids more frequently during patients’ hospitalizations and at dis-
charge than their colleagues in other countries. We also found 
that patient satisfaction, beliefs, and expectations about pain 
control differed between patients in the US and other sites. Al-
though the small number of hospitals included in our sample 
coupled with the small sample size in some of the non-US coun-
tries limits the generalizability of our findings, the data suggest 
that reducing the opioid epidemic in the US may require ad-
dressing patients’ expectations regarding pain control in addi-
tion to providers’ inpatient analgesic prescribing patterns.
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