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V aginal delivery (VD) is the most common reason for hospi-

talization in the United States.1 The American College of 

Obstetricians and Gynecologists recommends that hospital 

care for women having a VD should involve addressing pain 

during and after giving birth with different nonpharmacological 

approaches and analgesics, including opioids.2 Due to widespread 

availability and patient familiarity, opioids are widely used during 

VD (ie, intrapartum), with estimates ranging from 25% to 60% of 

hospitalizations.3-6 Furthermore, at least a quarter of hospitalized 

women receive opioids after VD7 (ie, post partum) and fill at least 

1 outpatient opioid prescription.8 Given the annual number of VDs 

nationally, opioid exposure during hospitalization is a key risk 

factor for chronic opioid use, misuse, and dependency for women 

of reproductive age.9-11 Importantly, substantial variation in opioid 

use during hospitalizations for VD exists throughout the country.6,12 

Experts argue that some of the observed variations in opioid use 

may be partially attributable to clinicians’ prescribing behaviors.7

Clinicians’ opioid prescribing behaviors may be influenced by 

concerns about the patient care experience.6 The patient care experi-

ence measures collected through the Hospital Consumer Assessment 

of Healthcare Providers and Systems (HCAHPS) surveys are used 

to determine a portion of hospital and clinician reimbursements 

from CMS.13 Women use quality metrics, including HCAHPS, to 

choose a hospital for planned procedures, such as VD.14-16 As a result, 

some experts argue that clinicians may feel pressure to prescribe 

opioids, rather than nonopioid analgesics, to hospitalized patients 

to achieve higher patient care experience scores.17,18

Importantly, we lack conclusive evidence on whether receipt of 

opioids during hospitalizations for VD influences the patient care 

experience.19-22 Women planning childbirth may compare different 

hospital services and the publicly available HCAHPS patient care 

experience data to make informed decisions before seeking 

obstetrical hospital care.14-16 Furthermore, given that women are 

particularly concerned about pain during and following VD,23,24 

they may pay additional attention to the hospital’s HCAHPS pain 

care experience scores. For these reasons, clinicians may perceive 

extra pressure to prescribe opioids to women with VD to maintain 
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ABSTRACT

OBJECTIVES: To examine the relationship between care 
experiences and inpatient opioid receipt during and after 
delivery for women hospitalized for vaginal delivery (VD).

STUDY DESIGN: We used a pooled cross-sectional design 
with inverse probability weighting to examine the association 
between inpatient opioid receipt and care experiences of 
women hospitalized for VD at a single health care system 
in a Midwestern state. We used 4 Hospital Consumer 
Assessment of Healthcare Providers and Systems scores 
(2 pain care items and 2 global items) as measures of care 
experiences of women hospitalized for VD.

METHODS: We used 4 inverse probability-weighted logit 
regressions to estimate the relationship between inpatient 
opioid receipt and each patient care experience measure. 
In supplementary analyses, we used the same inverse 
probability-weighted methods to estimate the relationship 
between receipt of opioids and patient care experience 
measures in 3 patient subgroups based on mean patient-
reported pain score during hospitalization (no pain, mild pain, 
moderate pain).

RESULTS: We found no relationship between inpatient opioid 
receipt and inpatient pain care experiences. As an exception, 
we found that women hospitalized for VD were 5 (95% CI, 2-8) 
percentage points more likely to rate the hospital as 10 (“the 
best hospital possible”) during hospitalizations in which an 
opioid was received. We also found higher overall ratings 
of the hospital among hospitalized women who reported 
mild pain if they received an opioid (marginal effects = 0.05; 
95% CI, 2-8 percentage points).

CONCLUSIONS: Receipt of opioids may not be a significant 
determinant of the pain-specific patient care experiences of 
women hospitalized for VD.
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and/or improve the hospital’s reputation and 

financial standing and to attract future patients. 

Importantly, women who receive opioids during 

hospitalizations for a VD are at a higher risk 

for inpatient complications and subsequent 

opioid abuse or dependence.7,20,25 Thus, it is 

crucial to understand the relationship between 

inpatient opioid receipt and patient experience 

following VD as a critical step in minimizing 

potential downstream opioid harms.

The purpose of the current study is to 

examine the relationship between inpatient 

opioids used during and after VD and patient care experience in a 

5-year longitudinal panel of women experiencing VD at 8 hospitals 

within a single health care system in a Midwestern state. Policy 

makers may use our findings to inform future refinements to 

hospital reimbursement. Likewise, clinicians may leverage our 

conclusions to inform decision-making to address pain care needs 

of women hospitalized for VD.

METHODS
We conducted a pooled cross-sectional study of hospitalizations 

for VD from 2011 to 2016. For this study, an external research insti-

tution linked the data from the electronic health records (EHRs) 

with HCAHPS patient experience scores for each hospitalization 

for VD. Thus, our data included only EHR data from VD that also 

had HCAHPS scores. The external research institution deidentified 

linked data and released them for our analysis. Approximately 7% 

of our observations had repeated hospitalizations for childbirth; we 

included those repeated hospitalizations in our sample to improve 

overall generalizability and not limit the sample to hospitalizations 

for women who are giving birth for the first time.

HCAHPS Patient Experience Data

We used the results of the HCAHPS patient care experience survey to 

capture women’s experiences with hospital care during hospitalization 

for a VD. The HCAHPS is a standardized, publicly reported survey 

that contains 18 core questions about patient care experiences with 

hospital care.13 The survey covers a wide variety of topics, including 

questions on patient care experiences with pain care, the overall 

rating of the hospital, and the likelihood of recommending the 

hospital to family or friends. Patients receive the HCAHPS survey 

between 48 hours and 6 weeks after hospital discharge. Per the 

CMS requirements, the HCAHPS survey is the sole assessment of 

patient care experiences with hospital care.

EHR Data

We used EHR data from 8 hospitals in a single health care system 

in a Midwestern state to extract patient-level and encounter-level 

data (eg, receipt of opioids and nonopioid medications, epidural 

anesthesia, patient demographic information).

Study Sample 
Our study sample consisted of women (18 years and older) who 

were hospitalized for a VD (Table 1). We excluded from our sample 

women who underwent surgery such as cesarean delivery using 

codes from the standardized International Classification of Diseases, 

Ninth Revision (ICD-9) and Tenth Revision (ICD-10). We also excluded 

women hospitalized for a VD who responded “no” to the HCAHPS 

gate question about pain, thus indicating not being in pain during 

their hospitalization, as pain care, including opioid administration, 

would not be applicable to them. The institutional review board of 

our research institution deemed this study as exempt.

Dependent Variables

Our dependent variables included HCAHPS questions that are 

specific to patient care experience with pain care, such as “During 

this hospital stay, how often was your pain well controlled?” (coded 

as pain control) and “During this hospital stay, how often did the 

hospital staff do everything they could to help you with your pain?” 

(coded as pain help). Each question has 4-point scale response options 

(“never,” “sometimes,” “usually,” “always”). The HCAHPS poses pain-

specific questions only when a patient reports having pain during 

hospitalizations. Patient care experience with the hospital and overall 

willingness to recommend a hospital were assessed with responses 

to 2 separate questions on the survey. To assess the overall rating of 

the hospital, patients were asked, “Using any number from 0 to 10, 

where 0 is the worst hospital possible, and 10 is the best hospital 

possible, what number would you use to rate this hospital during 

your stay?” To assess the patient’s willingness to recommend the 

hospital, patients were asked, “Would you recommend this hospital 

to your friends and family?” using a 4-point scale (response options: 

“definitely yes,” “probably yes,” “probably not,” and “definitely no”). 

We dichotomized each of these questions following previously 

published approaches26-28 and CMS methodology.13 We compared 

“always” vs all other responses, a “10” rating vs all other numerical 

ratings, and “definitely recommend” vs other responses.

Independent Variable

Our independent variable was a dichotomous indicator (yes/

no) of whether a patient received opioid medications during a 

hospitalization for a VD. To include all possible opioid medications 

TAKEAWAY POINTS

 › We used a pooled cross-sectional design with inverse probability weighting to examine the 
association between inpatient opioid receipt and care experiences of women hospitalized 
for vaginal delivery (VD) at a single health care system in a Midwestern state.

 › We found no relationship between inpatient opioid receipt and inpatient pain care experi-
ences during hospitalizations for VD. As an exception, hospitalized patients who received 
opioids gave the hospital higher overall ratings.

 › Clinicians should weigh the benefits of prescribing opioids against nonopioid alternatives 
based on an unclear relationship between the receipt of opioids and improved patient 
care experience.
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in our analysis, we used a list based on CMS guidelines, previous 

literature, and consultations with clinicians and pain specialists 

(eAppendix A [eAppendices available at ajmc.com]). The list of 

opioid medications included commonly used opioids for inpatient 

pain management with various potential routes of administration 

(eg, oral, intravenous). We also included opioids that can be used 

in combination with other analgesic medications for epidural 

analgesia during VD. We excluded hospitalizations with missing 

information on receipt of opioids.

Analytical Approach

We used a propensity score approach to account for variables 

potentially correlated with patients’ receipt of opioids and their 

care experience. Propensity score approaches attempt to reduce 

confounding by indication based on the fact that clinicians may 

factor in patient characteristics when ordering 

opioids for women undergoing VD. Propensity 

scores make the distribution of observed 

covariates similar between treated (received 

opioids) and untreated (did not receive opioids) 

observations, resulting in both measured 

and unmeasured covariates being balanced 

between treatment groups. Thus, by using a 

propensity score approach we did not need to 

balance unmeasured covariates.29,30 The EHR 

data that we used for our analysis allowed us to 

measure several observed variables associated 

with the receipt (or not) of opioids. Thus, we 

have approximately unbiased estimates of 

the association between opioid receipt and 

patient experience.

First, we estimated a propensity score based 

on the receipt of an opioid during hospitaliza-

tion for a VD. To develop the propensity score, 

we used logistic regression that regressed the 

opioid receipt variable on patient, encounter, 

and facility characteristics (Table 2). Patient-

level characteristics included age (18-24, 25-34, 

and 35-44 years), race (White, African American, 

Asian, other), and residential location (urban, 

rural). Encounter-level characteristics included 

length of stay (continuous variable measured in 

days), discharge diagnosis, secondary diagnosis 

of mental health disorder, Charlson Comorbidity 

Index (CCI) score, receipt of epidural anes-

thesia during VD, and year (2011-2016). We also 

included maximum, minimum, and mean pain 

score during hospitalization. We grouped the 

ICD-9/ICD-10 discharge diagnosis codes using 

the Clinical Classifications Software single-level 

definitions. We calculated the CCI score based 

on the ICD-9/ICD-10 secondary diagnosis codes 

and diagnosis-related groups using Healthcare Cost and Utilization 

Project comorbidity software version 3.7.27 (Healthcare Cost and 

Utilization Project). We also included a binary variable capturing 

whether the hospitalization included an epidural anesthesia 

during VD. Facility-level dummy variables were used to capture 

time-invariant characteristics of each of the 8 health care facilities.

Next, we converted the propensity scores into the inverse prob-

ability of treatment weights (IPWs). The IPWs allowed us to use all 

observations in our data set, as opposed to ones that matched only on 

certain characteristics, thus improving the overall generalizability of 

our study.31 The IPWs are defined as the inverse of the propensity score 

for the “exposed group” (hospitalized women receiving opioids). The 

“unexposed group”—hospitalized women not receiving opioids—is 

defined as the inverse of 1 minus the propensity score. To reduce 

the influence of outliers, inverse probabilities were winsorized 

TABLE 1. Comparison of Selected Characteristics of Hospitalizations for Vaginal Deliveries 
by Receipt of Opioids (N = 5259)

Hospitalization characteristics

Receipt of opioids during hospitalization, 
n (%)

Total n (%)Yes (n = 3797; 72.2) No (n = 1462; 27.8)

Race

White 3269 (86.1) 1255 (85.9) 4524 (86.0)

Black 177 (4.7) 52 (3.5) 229 (4.4)

Other (Asian, Hawaiian, and Native 
American)

351 (9.2) 155 (10.6) 506 (9.6)

Ethnicity

Non-Hispanic, non-Latino 3516 (92.7) 1328 (90.8) 4844 (92.1)

Hispanic 142 (3.7) 73 (4.9) 215 (4.1)

Unknown 139 (3.6) 61 (4.3) 200 (3.8)

Age in years, mean (SD) 29.6 (4.8) 29.5 (5.0) 29.6 (4.8)

18-26 982 (25.9) 401 (27.4) 1383 (26.3)

27-34 2235 (58.8) 810 (55.4) 3045 (57.9)

35 and older 580 (15.3) 251 (17.2) 831 (15.8)

Length of stay in days, mean (SD) 2.6 (2.1) 2.4 (3.3) 2.5 (2.4)

Charlson Comorbidity Index score, 
mean (SD)

0.07 (0.3) 0.04 (0.3) 0.06 (0.3)

Mean pain score during hospitalization, 
mean (SD)

2.05 (1.0) 2.10 (1.1) 2.07 (1.1)

Maximum pain score during 
hospitalization, mean (SD)

7.22 (2.1) 6.99 (2.4) 7.10 (2.2)

Minimum pain score during 
hospitalization, mean (SD)

0.06 (0.46) 0.05 (0.31) 0.06 (0.42) 

Patient care experience measuresa

Pain control (yes) 2801 (73.7) 1094 (74.8) 3895 (74.1)

Pain help (yes) 3319 (87.4) 1271 (86.9) 4590 (87.3)

Rating (10) 1788 (47.1) 583 (39.9) 2371 (45.1)

Recommend (definitely recommend) 3112 (81.9) 1137 (77.7) 4249 (80.8)

Inpatient nonopioid pain 
medication use (yes)

2620 (69.0) 914 (62.5) 3534 (67.2)

aPain control: patient’s pain was always well controlled. Pain help: patient always received help to 
address the pain as soon as wanted. Rating: patient rated the hospital as 10 overall. Recommend: 
patient would definitely recommend the hospital.
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at the 90th percentile. We compared unweighted and weighted 

descriptive characteristics for hospitalizations with inpatient opioid 

receipt compared with no receipt, using standardized differences 

greater than 10 as a measure of imbalance, because the standardized 

difference is independent of sample size (eAppendix B). We also 

compared patient experience scores between hospitalizations that 

included epidural vs no epidural and by type of medication used 

in the epidural (opioid vs no opioid) (eAppendix C).

Finally, we ran 4 separate logit regressions to estimate the 

relationship between inpatient opioid receipt and each patient 

care experience measure, where the IPWs are used for weighting 

the final models. We present the marginal effects (ME), the absolute 

change in the probability of the outcome attributable to receipt of 

opioids, at the mean level of all covariates. The ME is interpreted 

as the likelihood that patient experience measures increased as a 

result of opioid receipt. To account for repeated measures, we used 

robust clustering of standard errors in our models.

To account for the potential relationship between receipt of 

opioids and reported pain during hospitalization, we examined 

the difference in patient care experience measures by receipt of 

opioids based on pain numeric rating scale (NRS) cut points. First, 

we calculated 3 additional propensity scores based on the mean 

pain score during hospitalization using NRS cut points: (1) no pain 

(mean pain score = 0), (2) mild pain (mean pain score = 1-3), and 

(3) moderate pain (mean pain score = 4-6).32 Next, we converted 

the propensity scores into IPWs. Finally, we ran 3 separate logistic 

regressions to estimate the relationship between receipt of opioids 

and patient care experience measures within the 3 matched groups 

created based on NRS cut points (Table 3). We considered statistical 

significance at the conventional α = 0.05 level. All analyses were 

performed in Stata 14.0 analytical software (StataCorp).

RESULTS
Our initial sample included 6665 hospitalizations of women who 

had a VD. First, we excluded 619 hospitalizations (9.3%) in which 

women reported not being in pain during their hospitalization by 

answering “no” to the HCAHPS gate question about pain. Second, 

TABLE 2. Results From Logistic Regressions Estimating the Relationship Between Patient Care Experience Measures and Inpatient Opioid Receipt 
in Hospitalizations for Vaginal Deliveries (N = 5259)a

Patient experience measuresb β 95% CI P Marginal effects 95% CI P 

Pain help (yes) 0.06 –0.12 to –0.25 .7 0.007 –0.01 to 0.02 .7

Pain control (yes) –0.05 –0.19 to –0.09 .5 –0.008 –0.03 to 0.01 .5

Rating (10) 0.2 0.09-0.35 <.001*** 0.05 0.02-0.08 <.001***

Recommend (definitely recommend) 0.15 –0.02 to 0.3 .054 0.02 –0.005 to 0.04 .054

*P < .05; **P < .01; ***P < .001.
aCoefficients and risk differences shown for binary outcomes are modeled with logistic regressions clustered at the facility level. We defined marginal  
effects as the percentage-point change in the probability of the outcome attributable to receipt of opioids—that is, the likelihood that patient experience measures 
increased as a result of the receipt of opioids. 
bPain help: patient always received help to address the pain as soon as wanted. Pain control: patient’s pain was always well controlled. Rating: patient rated 
hospital as 10 overall. Recommend: patient would definitely recommend the hospital.

TABLE 3. Results From Logistic Regressions Estimating Relationship Between Patient Care Experience Measures and Receipt of Opioids While 
Hospitalized by NRS Cut Points Groupsa

Patient care 
experience measuresb

No pain
(n = 173)

Mild pain
(n = 4590)

Moderate pain
(n = 485)

β P ME 95% CI β P ME 95% CI β P ME 95% CI

Pain help (yes) –0.7 .3 –0.05 –0.1 to 0.04 0.1 .2 0.01 –0.007 to 0.03 –0.2 .3 –0.04 –0.1 to 0.03

Pain control (yes) 0.4 .3 0.07 –0.06 to 0.2 –0.03 .6 –0.006 –0.03 to 0.02 –0.2 .2 –0.06 –0.1 to 0.03

Rating (10) 0.2 .5 0.05 –0.1 to 0.2 0.2 .001** 0.05 0.02-0.08 0.2 .3 0.04 –0.06 to 0.1

Recommend 
(definitely recommend)

–0.2 .6 –0.02 –0.1 to 0.07 0.1 .05 0.02 –0.005 to 0.04 0.08 .4 0.01 –0.07 to 0.1

ME, marginal effects; NRS, numeric rating scale.

*P < .05; **P < .01; ***P < .001.
aCoefficients and risk differences shown for binary outcomes are modeled with logistic regressions clustered at facility level. 

We defined ME as the percentage point change in the probability of the outcome attributable to receipt of opioids—that is, the likelihood that patient care 
experience measures increased as a result of receipt of opioids.

NRS cut points were calculated based on a mean pain score during hospitalization: no pain (mean score = 0), mild pain (mean score = 1-3), moderate pain 
(mean score = 4-6). The “no pain” group included 173 women who stated being in pain during their hospitalization by answering “yes” to the Hospital Consumer 
Assessment of Healthcare Providers and Systems gate question about pain, yet they reported zero pain during their hospitalization as was captured in their 
electronic health records.
bPain help: patient always received help to address the pain as soon as wanted. Pain control: patient’s pain was always well controlled. Rating: patient rated 
hospital as 10 overall. Recommend: patient would definitely recommend the hospital.
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we excluded 787 (11.8%) observations due to missing data on patient 

care experience scores (n = 720) or responses to the HCAHPS gate 

question about pain (n = 67). We assessed for potential missingness 

using cross-tabulations with significance levels and found no 

evidence to suspect missingness of data not at random. Thus, our 

final sample included 5259 unique hospitalizations. Approximately 

7% of the women in our sample were hospitalized 2 or more times 

for VD during the study period (2011-2016).

The mean age of women in our sample was 29 years (Table 1). 

The majority (86%) were White. More than two-thirds (72%) of 

hospitalizations involved the receipt of opioids during the stay. 

Similarly, approximately 70% of hospitalizations involved receipt 

of nonopioid pain medication. The mean pain score for an entire 

hospitalization was 2.1 (on a scale from 0 to 10). The vast majority 

of women (4590; 87.3%) were in mild pain during hospitalization 

using NRS cut points. Approximately two-thirds of the sample were 

always satisfied with their pain control, received help to address 

pain, and stated that they would recommend the hospital to their 

family and friends. Less than half of the sample (45%) gave a “10” 

overall rating to the hospital. The pain-related patient experience 

scores for hospitalizations that included epidural vs no epidural 

and by type of medication used in the epidural (opioid vs no opioid) 

were similar. Thus, we found no evidence that the choice of epidural 

vs no epidural, and whether a woman received opioid via epidural 

or another mode, affected pain-related patient scores within our 

sample (eAppendix C).

Associations Between Receipt of Opioids  
and Patient Care Experience Measures

We observed a statistically significant association between opioid 

receipt during hospitalization and overall rating of the hospital 

(ME = 0.05; 95% CI, 0.01-0.08) (Table 2). Specifically, women hospital-

ized for VD were 5 percentage points more likely to rate the hospital 

as “10” overall if they received an opioid during the hospitalization. 

We found no statistically significant relationships between receipt 

of opioids and other patient care experience measures used in 

our analysis. None of the supplementary analyses performed on 

3 propensity score–matched groups by NRS cut points yielded 

statistically significant associations (Table 3). As an exception, 

women who had mild pain during hospitalization were 5 percentage 

points more likely to rate the hospital as “10” overall if they received 

an opioid during the hospitalization (ME = 0.05; 95% CI, 0.01-0.08).

DISCUSSION
We conducted a pooled cross-sectional study to examine whether 

receiving opioids during hospitalization for a VD is associated with 

4 patient care experience measures (2 pain care–specific measures 

and 2 global measures) using inverse probability weighting to 

account for potential biases resulting from confounding. We found 

no relationship between inpatient opioid receipt and inpatient pain 

care experiences. Our results are similar to those of prior literature 

that demonstrated lack of or inconsistent relationships between 

inpatient opioid use and patient care experiences.21,22,26,33-36 Thus, 

despite concerns raised by legislators, clinician lobbying groups, 

and senior health officials,17,18 our findings indicate that receipt of 

opioids may not be a significant determinant of the pain-specific 

patient care experiences of women hospitalized for VD. If one is 

to assume that receipt of opioids during hospitalization should 

affect patient care experience, we should have observed the largest 

discrepancy between patient experience scores of women who 

received opioids during hospitalization vs no opioid. Given that 

we found no evidence of the relationship between opioid receipt 

and pain care–specific care experience scores, it is possible that 

positive patient care experiences with pain care, measured by 

HCAHPS, can be similarly accomplished with opioids or with 

nonopioid alternatives.

There are several potential explanations of our findings. First, 

our study focused on women hospitalized for VD who did not 

undergo any surgical procedures to assist with childbirth. Thus, 

our patient population may be markedly different from women 

who had cesarean deliveries or other major surgical interventions 

related to delivery. Women who had cesarean deliveries are more 

likely to experience pain during hospitalization from the procedures 

performed. Thus, the receipt of opioids may be a more critical 

factor in driving patient care experience in women with surgical 

procedures performed compared with women without surgical 

interventions during childbirth. Second, given that the mean pain 

score during hospitalization in our sample was relatively low (2.1), 

receipt of opioids may not be a factor driving patient experience 

with pain care. Finally, it is plausible that other pain care treatments, 

such as nonpharmacological therapies (eg, massage),36 were used 

to address relatively mild levels of pain among women undergoing 

VD and adequately controlled their pain.

Importantly, due to the concerns about prescribing opioids 

to improve patient care experience scores, in 2018 CMS released 

revised pain care questions; these, rather than the questions that 

we used in our analysis, are currently posed to patients.37 Given that 

the HCAHPS survey is used nationally to assist with CMS hospital 

reimbursement decisions, future studies should reexamine how 

inpatient opioid receipt is associated with patient experience using 

the new set of pain care questions introduced by CMS.

Notably, we found that receipt of opioids during hospitalizations 

for VD was significantly associated with a higher overall rating of 

care. It is plausible that inpatient opioid receipt serves as a proxy 

indicator for staff’s attentiveness to women’s pain treatment needs 

during hospitalization for a VD. Our supplementary analyses support 

this notion, as women with mild levels of pain who received opioids 

during hospitalizations had a higher likelihood of rating their overall 

hospital stay more favorably. It is plausible that adequate pain control 

with opioids was particularly important for women with mild levels 

of pain. It is also possible that some other factor, not captured in our 

analysis, is influencing the relationship between inpatient opioid 

use and overall patient rating of the hospital. Finally, the significant 
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relationship between receipt of opioids and overall rating of the 

hospital may be driven by a distinct set of expectations of women 

hospitalized for VD compared with other patient populations. 

Women hospitalized for a VD are generally younger and healthier 

than other hospitalized patients. Furthermore, given the planned 

nature of hospitalization for VD, they have ample time to prepare 

for hospitalization as opposed to patients hospitalized unexpectedly 

with likely a different expectation about pain care.38 Finally, pregnant 

women increasingly expect to have access to a wide array of pain 

management approaches to adequately address their pain care 

needs during hospitalization for VD.39,40 Thus, future research should 

examine the potential mechanisms through which opioid use may 

be associated with care experiences of women hospitalized for VD.

Limitations and Strengths

Our study has some limitations. First, we used pooled cross-sectional 

data; thus, our findings can be interpreted only as associations. We 

utilized propensity score adjustment to minimize possible selection 

bias due to confounding by indication, but we recognize that this 

methodology cannot completely eliminate the influence of such 

confounding. For example, women may have different inclinations 

to respond to the HCAHPS survey based on their level of pain during 

hospitalization (ie, those in more pain may be more likely or less 

likely to complete the survey). However, the HCAHPS survey is used 

nationally to assist with CMS hospital reimbursement decisions. 

Thus, additional research is needed to account for the potential 

bias resulting from confounding by indication and for omitted 

variable bias when examining the relationship between receipt 

of opioid and patient care experiences. Second, we included data 

from a single Midwestern state, which may limit the generalizability 

of our results. Furthermore, our study sample was mostly White, 

making it potentially more difficult to apply our results to other 

racial/ethnic minority groups. Given that women belonging to 

minority groups have higher rates of pregnancy complications that 

might be related to pain and are more likely to report higher pain 

scores, additional research is needed to examine the relationship 

between inpatient opioid use and care experiences among racial/

ethnic minority patients.41,42 Third, our data did not include specific 

information about the dose or duration of opioids received during 

hospitalizations. Subsequently, we were unable to estimate whether 

patient care experiences varied with the dose or duration of opioids 

received. Fourth, we were unable to access information about patients’ 

prior exposure to opioids, which might affect patient experiences 

with pain care during hospitalization. Finally, we were not able 

to include physician characteristics in the analysis. Given recent 

evidence demonstrating that trainee physicians are less likely to 

prescribe opioids at discharge for women who had VD,43 additional 

research is needed to understand how provider characteristics may 

influence the relationship between inpatient opioid receipt and 

patient care experiences.

Despite these limitations, our study has several strengths. We 

used the inverse probability weighting approach to address potential 

bias resulting from unaccounted confounding factors. Likewise, our 

sample includes an understudied yet significant patient population. 

With more than 3 million VDs occurring in the United States every 

year, our findings assist with clarification of an ongoing debate: 

Are opioids overprescribed to women hospitalized for VD and, if 

so, does that lead to persistent use, misuse, and dependency?9-11 

Finally, our findings may have implications for policy makers as 

subsequent revisions to hospital reimbursement calculations based 

on patient experience scores are proposed.44

CONCLUSIONS
We did not observe significant relationships between inpatient 

opioid receipt and patient experience, except for the overall rating 

of hospital care. Our findings have direct implications for clinicians 

as they weigh the benefits of prescribing opioids vs nonopioid 

alternatives, based on an unclear relationship between the receipt 

of opioids and improved patient care experience. Our findings also 

suggest that hospital-based clinicians are likely already providing 

care for women undergoing VD that goes beyond simply adminis-

tering opioids during their stay. Likewise, policy makers may use 

our findings in informing revisions to hospital reimbursements 

given that the receipt of opioids is not clearly linked to better patient 

care experiences. n
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eAppendix A. List of currently available opioid medications used to obtain information on 

receipt of opioids 

Title of opioid medication 
Morphine 
Hydrocodone 
Oxycodone 
Hydromorphone 
Oxymorphone 
Fentanyl 
Sufentanil 
Remifentanil 
Codeine 
Meperidine 
Methadone 
Propoxyphene 
Pentazocine 
Buprenorphine 
Tramadol 
Tapentadol 

 

  



eAppendix B. Comparison of selected weighted and unweighted hospitalization and patient care 

experience measures by receipt of opioids  

Characteristic Receipt of opioids  
Raw  

Std. 
Diff 

Receipt of opioids  
inverse probability 

weighted  

Std. 
Diff 

 Yes  
(n=3,797; 
72.2%)  

No  
(n=1,462; 
27.8%) 

 Yes  
(n=3,797; 
72.2%) 

No  
(n=1,462; 
27.8%) 

 

Race 
White .86 .86 .7 .86 .85 2.1 
Black .05 .04 5.6 .04 .04 2.2 
Other (Asian, Hawaiian and 
Native American) 

.09 .11 4.5 .10 .11 3.9 

Ethnicity  
Non-Hispanic Latino .93 .91 6.4 .92 .91 4.2 
Hispanic .04 .05 6.1 .04 .05 4.1 
Unknown .04 .04 2.6 .04 .04 1.7 
Age  
18-26 .26 .27 3.5 .26 .28 4.4 
27-35 .59 .55 7 .58 .56 5.1 
35 and older .15 .17 5.1 .16 .16 1.5 
Length of stay (days) 2.61 2.46 5.2 2.59 2.50 3.4 
Charlson co-morbidity index  .07 .05 6.9 .07 .06 3.1 
Average pain score during 
hospitalization  

2.06 2.11 4.4 2.07 2.11 3.8 

Inpatient non-opioid pain 
medication use (yes) 

.69 .63 13.7 .67 .63 9 

Patient care experience measures (%) 
Pain help (yes) .87 .87 1.4 .87 .87 2.1 
Pain control (yes) .74 .75 2.4 .74 .74 1.8 
Rating (10) .47 .40 14.6 .46 .41 10 
Recommend (definitely 
recommend) 

.82 .78 10.5 .81 .79 4.7 

 
Notes: Std. Diff: standardized difference; Year and facility-type covariates are not displayed; 
Age is used as a continuous variable. Pain help-patient always received help to address the pain 
as soon as wanted; Pain control- patient’s pain was always well controlled; Rating-Patient rate 
hospital as 10 overall; Recommend-Patient would definitely recommend the hospital. 
  



eAppendix C. Comparison of patient care experience measures by an average pain score during 

hospitalization (N=5,259) 

 
Characteristic Average pain score raw  Std. 

Diff 
Average pain score inverse 

probability weighted  
Std. 
Diff 

 Receipt of 
opioids via 
epidural 

procedure 
(Yes) 

 

Receipt of 
opioids via 
epidural 

procedure 
(No)  

 

 Receipt of 
opioids via 
epidural 

procedure 
(Yes) 

 

Receipt of 
opioids via 
epidural 

procedure 
(No)  

 
 

 

Patient care experience measures 
Pain help (yes) 2.03 2.37 .3 2.05 2.36 .3 
Pain control (yes) 2 2.3 .3 2 2.3 2.6 
Rating (10) 2 2.1 .1 2 2.1 .07 
Recommend (definitely 
recommend) 

2 2.2 .2 2 2.2 .2 

 
 
Notes: Std. Diff: standardized difference; Pain help-patient always received help to address the 
pain as soon as wanted; Pain control- patient’s pain was always well controlled; Rating-Patient 
rate hospital as 10 overall; Recommend-Patient would definitely recommend the hospital.  
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