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a b s t r a c t 

Background: With increasing emphasis on patient satisfaction metrics, such as the Hospital Consumer Assess- 

ment of Healthcare Providers and Systems (HCAHPS) survey, hospital reputations and reimbursements are being 

affected by their results. The purpose of the current study is to determine if post-operative self-reported pa- 

tient satisfaction differed among patients who experienced any adverse event (AAE) following elective posterior 

lumbar fusion (PLF) surgery compared to those who did not. 

Methods: Patients who underwent elective PLF surgery performed at a single institution between February 2013 

and May 2020 and returned an HCAHPS survey following discharge were included in the retrospective cohort 

analysis. Demographic, comorbidity, and HCAHPS survey data were compared between patients who did and did 

not experience any adverse event (AAE) in the 30-days postoperatively. 

Results: Of 5,117 PLF patients, the HCAHPS survey was returned by 1,071 patients, of which 30-day AAE was 

experienced by 40 (3.73%). Of those that experienced AAE, the survey response rate was significantly lower 

(13.94% versus 21.35%, p = 0.003). Those responding reported lower scores pertaining to if medication side- 

effects were adequately explained (22.22% versus 52.56%, p = 0.002) and if post-discharge care was adequately 

explained (79.17% versus 93.76%, p = 0.005), as well as overall top-box responses (67.62% versus 75.93% survey 

average, p < 0.001). 

Conclusions: Patients experiencing AAE after elective PLF surgery are less likely to respond to surveys about 

their hospital experience. For those who did respond, they report less satisfaction with multiple aspects of their 

hospital care measured by the HCAHPS survey. Understanding how postoperative adverse events impact patients’ 

perception of healthcare quality provides insight into what patients value and has implications for optimizing 

their care. 
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Self-reported patient satisfaction has become a central metric in the

valuation of health care quality [1–3] . Because of this focus on patient

atisfaction, the Hospital Consumer Assessment of Healthcare Providers

nd Systems (HCAHPS) was created as a national, standardized survey

or recording patient perceptions of hospital care, and currently more

han 4000 hospitals participate in HCAHPS. [ 4 , 5 ] The HCAHPS survey

an affect a hospital’s reputation due to mandatory public reporting of

cores, and part of hospitals’ Medicare compensation is now linked to

CAHPS performance. [ 6 , 7 ] 
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Prior spine studies have noted several factors to be predictive of pa-

ient satisfaction as measured by the HCAHPS survey [8] . For exam-

le, one study demonstrated that preoperative depression was nega-

ively associated with several domains of patient satisfaction in cervi-

al and lumbar spine populations. [ 9 , 10 ] Another study of 391 lumbar

pine patients identified prolonged length of hospital stay to be asso-

iated with decreased likelihood of top-box responses on several HC-

HPS domains [11] . Yet another study identified overall health, un-

ergoing non-elective procedures, and cervical (compared to lumbar)

pine surgeries to be associated with lower rates of top-box HCAHPS

cores [12] . 
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Despite the above studies, the potential association of postoperative

dverse events for association with HCAHPS scores have not been evalu-

ted. Complications, as well as other related measures such as discharge

isposition, readmissions, and reoperations, have been widely used to

valuate quality of health care [13–15] . Despite the frequent of use of

oth complications and HCAHPS in measurement of health care quality,

he relationship between HCAHPS scores and occurrence of complica-

ions in spine surgery is not yet fully understood. 

Based on the above-identified knowledge gap for elective posterior

umbar fusions (PLF), the current study sought to provide insight into

his relationship between any adverse event (AAE) and postoperative

CAHPS scores. Understanding this relationship is hoped to provide

uidance in optimizing clinical care processes to optimize satisfaction

n those at greatest risk for lesser satisfaction. 

ethods 

tudy Population 

Following approval by our Institutional Review Board, patients who

nderwent inpatient, elective posterior lumbar surgery at a single ter-

iary Northeast academic hospital between February 2013 and May

020 were selected for retrospective analysis. All patients during this

ime period had been sent the HCAHPS questionnaire. 

Patients were identified using Current Procedural Terminology

CPT) codes consistent with prior studies [16] . Specifically, pos-

erior decompression only (posterior lumbar laminectomy/ lamino-

omy) cases were identified using CPT codes 63005, 63017, 63012,

3030, 63035, 63042, 63044, 63047, and 63048. Posterolateral fusion

 ± decompression) without interbody cases were identified and included

sing CPT codes 22612 and 22614. Posterior interbody posterior lum-

ar fusion ( ± decompression) cases were identified and included using

PT codes 22630, 22632, 22633, and 22634. 

Cases involving concomitant anterior fusion or deformity procedures

ere excluded based on CPT codes. Patients who underwent surgery for

on-elective indications, less than 18 years old, outpatient surgery, or

ailed to return an HCAHPS survey were also excluded from subsequent

nalysis. 

Patient characteristics that were collected included: age, sex, height

nd weight, American Society of Anesthesiologists (ASA) class, preop-

rative functional status, and race. Height and weight were used to cal-

ulated body mass index (BMI). 

erioperative Outcomes 

Patients were stratified into two groups: those who experienced any

dverse event (AAE) in the 30-day postoperative period following pos-

erior lumbar spine surgery, and those that did not. Adverse event data

as recorded by our institution’s National Surgical Quality Improve-

ent Program (NSQIP) team, which is composed by a team of nurses

pecifically trained in collecting perioperative data on patients [17] . 

Adverse events analyzed included those that are routinely collected

or NSQIP, and were aggregated into serious adverse event (SAE) and

inor adverse event (MAE) based on schemas used previously in the

iterature [18–20] . AAE was noted if any of these occurred. 

Additional thirty-day perioperative outcomes analyzed included:

ospital length of stay, discharge disposition (home versus other loca-

ion), hospital readmission, and reoperation. These perioperative out-

omes were analyzed separately and did not count towards the afore-

entioned adverse events. 

CAHPS Survey Responses 

At our institution, patients who have an inpatient stay are sent an

CAHPS survey following discharge. The HCAHPS survey includes a se-

ies of Likert-style questions that probe different aspects of the patient’s
2 
ospital care. Returned surveys were collected and patient response data

as extracted by the hospital’s HCAHPS staff. 

Aspects of care included on the survey include: care from nurses,

are from doctors, the hospital environment, experiences in the hospi-

al, leaving the hospital, understanding care once discharged, and the

atient’s overall rating of the hospital. 

ata Analysis 

Preoperative and perioperative data, in addition to HCAHPS survey

esponse scores were statistically compared between the two groups.

or univariate analyses, chi-squared tests were used for categorical vari-

bles, and independent t-tests were used for continuous variables. 

Consistent with CMS reporting [ 5 , 21 ], the percentage of “top-box ”

cores were determined for each HCAHPS question. A “top-box ” re-

ponse represents the most positive response to a particular HCAHPS

uestion on the survey. CMS tabulates “top-box ” HCAHPS responses for

eimbursement purposes [22] . 

More specifically, the “top-box ” response is “Always ” for four HC-

HPS composite subsections (Communication with Nurses, Communi-

ation with Doctors, Responsiveness of Hospital Staff, and Communica-

ion about Medicines) and two individual items (Cleanliness of Hospi-

al Environment and Quietness of Hospital Environment), “Yes ” for the

ischarge Information composite subsection, “‘9’ or ‘10’ (high) ” for the

verall Hospital Rating item, “Definitely yes ” for the Recommend the

ospital item, and “Strongly agree ” for the Care Transition composite

ubsection. 

Total number of top-box response rates were determined for indi-

idual HCAHPS survey questions. Instances where patients did not fill

ut a particular question were considered missing data, and excluded

rom statistical analysis. Top-box response rates for composite sections

f the survey were calculated by summing the total number of top-box

esponses for all questions in a given subsection of the survey, and di-

iding the sum by the number of questions filled out in that survey sub-

ection. Aggregated subsection top-box scored were compared patients

ho experienced an adverse event versus those that did not. 

Statistical significance for all analyses was set at 𝛼= 0.05. Analysis

as performed using IBM SPSS Statistics, version 26 (IBM Corp., Ar-

onk, N.Y., USA). 

esults 

opulation Demographics 

5,117 posterior lumbar surgeries were performed during the study

eriod. In total, 1,071 posterior lumbar patients met inclusion criteria

or the study and returned the HCAHPS survey (20.93%). Of these 1,071

CAHPS responders, 40 (3.73%) experienced an adverse event. Com-

ared to those that did not experience an AAE, AAE patients were older

67.73 years versus 63.59 years, p = 0.041), had a higher comorbidity

urden (62.50% had ASA class III versus 39.09%; p = 0.009), and had a

reater proportion of patients who were partially or fully functionally

ependent (12.50% versus 1.07%, p < 0.001). No differences were ob-

erved between the two cohorts based on sex, BMI, or race ( Table 1 ). De-

ographics were further compared between patients who experienced

 SAE versus a MAE. ASA distribution and pre-operative functional sta-

us was significantly different between the two groups (p = 0.023 and

 < 0.001 respectively, Supplemental Table 1). 

erioperative Outcome Analyses 

The rate of occurrence of individual and aggregated adverse out-

omes are presented in Table 2 . In total, there were 21 patients who

xperienced an SAE and 22 who experienced an MAE in the 30-day post-

perative period, which equated to 40 unique patients who experienced

ny adverse event among the 1,071 patients (3.73%). 
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Table 1 

Demographics of HCAHPS patients undergoing elective posterior lumbar surgery organized by adverse event occurrence. 

Total No Adverse Event Any Adverse Event Univariate P-value 

N = 1,071 (100%) N = 1,031 (96.27%) N = 40 (3.73%) 

Age: Mean [SD] 63.75 [12.56] 63.59 [12.60] 67.73 [10.91] 0.041 

18 - 34 31 (2.89%) 30 (2.91%) 1 (2.50%) 

35 - 54 207 (19.33%) 203 (19.69%) 4 (10.00%) 

55 - 74 638 (59.57%) 611 (59.26%) 27 (67.50%) 

≥ 75 195 (18.21%) 187 (18.14%) 8 (20.00%) 

Sex 0.085 

Male 571 (53.31%) 555 (53.83%) 16 (40.00%) 

Female 500 (46.69%) 476 (46.17%) 24 (60.00%) 

BMI: Mean [SD] 29.44 [5.75] 29.37 [5.61] 31.21 [8.54] 0.182 

< 25 234 (21.85%) 223 (21.63%) 11 (27.50%) 

25 - 30 390 (36.41%) 382 (37.05%) 8 (20.00%) 

30 - 35 279 (26.05%) 269 (26.09%) 10 (25.00%) 

> 35 166 (15.50%) 155 (15.03%) 11 (27.50%) 

ASA 0.009 

. 1 56 (5.23%) 56 (5.43%) 0 (0.00%) 

. 2 578 (53.97%) 564 (54.70%) 14 (35.00%) 

. 3 428 (39.96%) 403 (39.09%) 25 (62.50%) 

4 + 9 (0.84%) 8 (0.78%) 1 (2.50%) 

Functional Status (prior to surgery): < 0.001 

Independent 1,055 (98.51%) 1,020 (98.93%) 35 (87.50%) 

Partially/Totally dependent 16 (1.49%) 11 (1.07%) 5 (12.50%) 

Race 0.092 

White 969 (90.48%) 934 (90.59%) 35 (87.50%) 

Black/African American 36 (3.36%) 32 (3.10%) 4 (10.00%) 

Asian 8 (0.75%) 8 (0.78%) 0 (0.00%) 

Unknown/Not Reported 58 (5.42%) 57 (5.53%) 1 (2.50%) 

Bolding indicates statistical significance at p < 0.05 

ASA = American Society of Anesthesiologists classification 

Table 2 

Adverse event profiles among all patients following elective posterior lumbar surgery, organized by adverse event occurrence. 

Total No Adverse Event Any Adverse Event Univariate P-Value 

N = 1,071 (100%) N = 1,031 (96.27%) N = 40 (3.73%) 

Serious Adverse Events 21 (1.96%) 0 (0.00%) 21 (52.50%) –

Deep Infection 2 (0.19%) 0 (0.00%) 2 (5.00%) –

Sepsis/Septic shock 3 (0.28%) 0 (0.00%) 3 (7.50%) –

Ventilator > 48 hrs 2 (0.19%) 0 (0.00%) 2 (5.00%) –

Unplanned Intubation 0 (0.00%) 0 (0.00%) 0 (0.00%) –

Acute Renal Failure 1 (0.09%) 0 (0.00%) 1 (2.50%) –

Deep Vein Thrombosis 5 (0.47%) 0 (0.00%) 5 (12.50%) –

Pulmonary Embolism 9 (0.84%) 0 (0.00%) 9 (22.50%) –

Cardiac Arrest 0 (0.00%) 0 (0.00%) 0 (0.00%) –

MI 1 (0.09%) 0 (0.00%) 1 (2.50%) –

Stroke 1 (0.09%) 0 (0.00%) 1 (2.50%) –

Minor Adverse Events 22 (2.05%) 0 (0.00%) 22 (55.00%) –

Superficial Infection 3 (0.28%) 0 (0.00%) 3 (7.50%) –

Wound Disruption 1 (0.09%) 0 (0.00%) 1 (2.50%) –

Pneumonia 5 (0.47%) 0 (0.00%) 5 (12.50%) –

UTI 13 (1.21%) 0 (0.00%) 13 (32.50%) –

Progressive Renal Insufficiency 0 (0.00%) 0 (0.00%) 0 (0.00%) –

Hospital length of stay, days [SD] 2.85 [1.95] 2.73 [1.70] 5.93 [4.20] < 0.001 

Discharge Disposition < 0.001 

Home 852 (79.55%) 835 (80.99%) 17 (42.50%) 

Other 219 (20.45%) 196 (19.01%) 23 (57.50%) 

Readmissions 46 (4.30%) 32 (3.10%) 14 (35.00%) < 0.001 

Reoperation 21 (1.96%) 13 (1.26%) 8 (20.00%) < 0.001 

∗ Case percentages will not sum to 100% because patients may have experienced more than one of the above 
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Patients who experienced AAE had a higher incidence of 30-day

eadmission (35.00% versus 3.10%; p < 0.001), reoperation (20.00% ver-

us 1.26%; p < 0.001), higher rates of discharge to places other than

ome (57.50% versus 19.01%; p < 0.001), and longer hospital lengths

f stay (mean 5.93 days versus 2.73 days; p < 0.001). 

CAHPS Survey Results 

Of the 5,117 PLF patients eligible for study analysis, 1,071 had

eturned the HCAHPS for an overall response rate of (20.93%). The

verall HCAHPS survey return rate among PLF was significantly
3 
ower for those who had AAE (13.9% response rate in the AAE

roup versus 21.3% in the non-AAE group, p = 0.003). Responses were

valuated between patients who experienced AAE versus those who

id not for the 21 Likert-style HCAHPS questions on the survey.

mong HCAHPS responders, completion of the entire survey ranged

rom 64% – 100% of the analyzed questions. 90% of the respon-

ents completed 80% or more of their returned survey, and the

ean survey completion among HCAHPS responders was 89.96% ±
2.06%. 

Top-box HCAHPS response rates for those who did not and did have

AE are shown by question in Table 3 and Figure 1 . Those without
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Table 3 

Number of top-box responses on each question of the HCAHPS survey for patients undergoing elective posterior lumbar surgery, organized by occurrence of adverse 

events. 

Survey Question Total No Adverse Event Any Adverse Event P-value 

N = 1,071 (100%) N = 1,031 (96.27%) N = 40 (3.73%) 

Care from Nurses 

Q1: How often did nurses treat you with courtesy and respect? 968 (91.67%) 934 (91.93%) 34 (85.00%) 0.120 

Q2: How often did nurses listen carefully to you? 858 (81.64%) 830 (82.02%) 28 (71.79%) 0.106 

Q3: How often did nurses explain things in a way you could understand? 841 (80.10%) 812 (80.40%) 29 (72.50%) 0.220 

Q4: After you pressed the call button, how often did you get help as soon as you 

wanted it? 

666 (69.81%) 643 (70.04%) 23 (63.89%) 0.430 

Care From Doctors 

Q5: How often did doctors treat you with courtesy and respect? 945 (90.09%) 912 (90.39%) 33 (82.50%) 0.102 

Q6: How often did doctors listen carefully to you? 876 (83.91%) 845 (84.16%) 31 (77.50%) 0.261 

Q7: How often did doctors explain things in a way you could understand? 851 (81.98%) 822 (82.36%) 29 (72.50%) 0.111 

The Hospital Environment 

Q8: How often were your room and bathroom kept clean? 791 (75.48%) 762 (75.60%) 29 (72.50%) 0.655 

Q9: How often was the area around your room quiet at night? 592 (56.76%) 570 (56.83%) 22 (55.00%) 0.819 

Experiences in the Hospital 

Q10: How often did you get help in getting to the bathroom or in using a bedpan as 

soon as you wanted? 

571 (73.49%) 548 (73.85%) 23 (65.71%) 0.286 

Q11: How often was your pain well controlled? 507 (62.13%) 489 (62.13%) 18 (62.07%) 0.994 

Q12: How often did the hospital staff do everything they could to help you with 

your pain? 

674 (82.50%) 651 (82.61%) 23 (79.31%) 0.646 

Q13: How often did hospital staff tell you what new medicine was for? 602 (81.46%) 583 (81.88%) 19 (70.37%) 0.131 

Q14: How often did hospital staff describe possible side effects in a way you 

could understand? 

375 (51.44%) 369 (52.56%) 6 (22.22%) 0.002 

Leaving the Hospital 

Q15: Did doctors, nurses or other hospital staff talk with you about whether you 

would have the help you needed when you left? 

837 (92.69%) 813 (92.60%) 24 (96.00%) 0.519 

Q16: Did you get information in writing about what symptoms or health 

problems to look out for after you left the hospital? 

831 (93.37%) 812 (93.76%) 19 (79.17%) 0.005 

Understanding Care Once Discharged 

Q17: Staff took my preferences and those of my family or caregiver into account in 

deciding what my health care needs would be when I left. 

568 (54.67%) 549 (54.85%) 19 (50.00%) 0.556 

Q18: When I left the hospital, I had a good understanding of the things I was 

responsible for in managing my health. 

606 (58.16%) 589 (58.72%) 17 (43.59%) 0.060 

Q19: When I left the hospital, I clearly understood the purpose for taking each of my 

medications. 

610 (64.48%) 592 (64.70%) 18 (58.06%) 0.448 

Overall Rating of Hospital 

Q20: Using any number from 0 to 10, what number would you use to rate this 

hospital during your stay? 

802 (76.45%) 775 (76.73%) 27 (69.23%) 0.279 

Q21: Would you recommend this hospital to your friends and family? 854 (81.26%) 826 (81.70%) 28 (70.00%) 0.063 

0% 5% 10% 15% 20% 25% 30%5%10%

Q21
Q20
Q19
Q18
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Q16
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HC
AH
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 Q

ue
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#

Any Adverse Event

No Adverse Event

Favors AAE Group Favors No AAE Group

 Average Percent

Differences in Top-Box Response Rates by Adverse Event Status Figure 1. Compared to patients who did not 

experience AAE, those that experienced AAE 

generally resulted in more negative HCAHPS 

responses. Patients who experienced AAE gave 

lower rates of top-box responses to 20 of 21 

questions. 

4 
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Table 4 

Number of top-box responses on each section of the HCAHPS survey for patients undergoing elective posterior 

lumbar surgery. 

Section of Survey No Adverse Event Any Adverse Event P-value 

N = 1,071 (100%) N = 1,031 (96.27%) N = 40 (3.73%) 

Total HCAHPS Survey 14,726 (75.93%) 499 (67.62%) < 0.001 

Care from Nurses 3,219 (81.37%) 114 (73.55%) 0.015 

Care From Doctors 2,579 (85.65%) 93 (77.50%) 0.013 

The Hospital Environment 1,332 (66.24%) 51 (63.75%) 0.645 

Experiences in the Hospital 2,640 (70.76%) 89 (60.54%) 0.008 

Leaving the Hospital 1,625 (93.18%) 43 (87.76%) 0.142 

Understanding Care Once Discharged 1,730 (59.27%) 54 (50.00%) 0.055 

Overall Rating of Hospital 1,601 (79.22%) 55 (69.62%) 0.040 
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AE scored higher top-box percentages on 20 of 21 (95.24%) HCAHPS

uestions analyzed ( Figure 1 ). 

Of the above differences, two of the questions had significantly

igher top-box responses for those without AAE: “How often did hospi-

al staff describe possible side effects in a way you could understand? ”,

22.22% versus 52.56%; p = 0.002), and “Did you get information in

riting about what symptoms or health problems to look out for af-

er you left the hospital? ”, (79.17% versus 93.76%; p = 0.005). Survey

uestions analyzed and top-box response rates can be seen in Table 3 . 

Survey question responses were grouped according to their survey

ection and aggregated top-box response scores were compared between

he two patient cohorts ( Table 4 ). Top-box response rates across the en-

ire HCAHPS survey were statistically significantly lower among AAE

atients (67.62% versus 75.93%, p < 0.001). Top-box response rates were

ower among AAE patients in each of the survey subsections of the sur-

ey, three of which achieved statistical significance: “Care from Nurses ”

73.55% versus 81.37%, p = 0.015), “Care from Doctors ” (77.50% ver-

us 85.65%, p = 0.013), “Experiences in the Hospital ” (60.54% versus

0.76%, p = 0.008), and “Overall Rating of the Hospital ” (69.62% versus

9.22%, p = 0.040). 

iscussion 

There are continued efforts to optimize patient outcomes and sat-

sfaction following elective posterior lumbar surgery [23–26] . In an

ffort to better understand how clinical outcomes are associated with

atient satisfaction as measured by HCAHPS scores, the present study

valuated HCAHPS scores in the context of those who did and did

ot have any adverse event (AAE) following elective posterior lumbar

urgery. 

Of the 1,071 patients that responded to the HCAHPS survey, the re-

ponse rate was significantly lower among patients that experienced

AE, with a 13.9% response rate in the AAE group versus 21.3% in

he non-AAE group. This non-response bias for those who have AAE is

onsistent with a prior related study [18] . In fact, the overall national

CAHPS response rate has been quoted to be 24% and this has been

ocumented to be declining over the years [ 27 , 28 ]. 

The current study used established techniques of analyzing the HC-

HPS surveys based on top-box scores and grouping of questions into

ubsections. [ 29 , 30 ] Overall, those that had AAE had lower total HC-

HPS scores (approximately an 8% lower top-box responses, p < 0.001).

wo studies involving general adult inpatient populations demonstrated

ignificantly lower HCAHPS scores among patients who experienced

ostoperative adverse events. [ 31 , 32 ] To our knowledge, this study is

he first to determine a correlation between self-reported postoperative

atient satisfaction and adverse events following spine surgery. Day

t al. sought to examine the effect of hospital-acquired conditions on

CAHPS scores amongst a heterogenous group of orthopedic surgery

atients [33] . Interestingly, Day et al. did not demonstrate any statis-

ically significant difference in patient satisfaction scores amongst pa-
5 
ients experiencing adverse events that occurred during their hospital

tay. 

Two specific questions on the survey had statistically significant dif-

erences in top-box responses: “How often did hospital staff describe

ossible side effects in a way you could understand? ” and “Did you get

nformation in writing about the symptoms or health problems to look

ut for after you left the hospital? ” Low top-box response rate in both

uestions suggest that communication issues warrant further attention

nd represent potentially modifiable areas to improve patient satisfac-

ion. Effective communication between patient and provider has been

hown to improve health outcomes and patient satisfaction in several

tudies [34–36] . 

With regards to medication side effects, a prior study by Forster et al.

nalyzed top-box survey response rates to demonstrate an association

etween patient experience and adverse drug events following posthos-

ital discharge [37] . Similarly, the current study suggests that providers’

xplanations of medication side effects, in addition to communication

egarding expectations after discharge may be a source of dissatisfaction

mong patients who experience a postoperative event. These concordant

hemes highlight the importance of properly preparing patients in an-

icipation of discharge in achieving satisfaction following spine surgery.

There are limitations associated with the current study. Most no-

ably, the response rates are low for the HCAHPS surveys, but that is an

ssue discussed above and inherent to HCAHPS survey data in general.

urther, the relatively low rate of adverse events observed (3.73%) lim-

ted the power for related analyses. Although this rate is lower than is

ometimes reported, [38] it is important to note that the current study

nvolves only spine surgery patients who completed and returned the

CAHPS survey. Prior work has noted that patients who experience ad-

erse events are less likely to return the HCAHPS survey, which likely

ontributes to the lower than expected adverse event rate in the current

tudy population [18] . Given the low rate of adverse events among sur-

ey responders, the current study was not adequately powered to assess

or an independent association between adverse event occurrence and

CAHPS score. However, the analysis of survey response data presented

ere is in-line and conducted in a similar fashion to prior studies exam-

ning HCAHPS survey data. [ 30 , 39 ] Lastly, as a single institution study

t a tertiary academic hospital, the results may not be fully generalizable

o a national spine surgery population. Prior research has demonstrated

ifferences in demographics, insurance types, and comorbidity burden

mong patients being treated at academic medical centers versus non-

eaching hospitals [40] . 

Nonetheless, the current study has important implications for ad-

ressing patient satisfaction following posterior lumbar fusion. While

ommunication is important for all patients, those who sustain an ad-

erse event seem to need even further attention in this area. There are

o doubts that with limitations in the administration, collection, and

nalysis of HCAHPS surveys, understanding how postoperative adverse

vents impact patients’ perception of healthcare quality may help opti-

ize care plans and healthcare delivery. 
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