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Abstract 

Objective: While length of stay (LOS) has been shown 

to be inversely related to patient experience scores in 

acute care settings, Lean dogma prioritizes increasing 

value-added (VA) time during an encounter. We eval-

uated the impact of process improvements to increase 

the proportion of LOS considered to be VA time on pa-

tient experience scores. 

 

Methods: This retrospective study of 4 years of encounters 

in three pediatric urgent care centers included all visits 

with an associated patient experience survey. LOS was 

total time from registration to departing the building. 

VA time was defined as the time from nurse triage doc-

umentation to discharge order placed. Outcome measures 

were positive perceptions of timeliness and overall visit 

ratings obtained via patient experience surveys.  

 

Results: Median LOS declined from 80 minutes in fiscal 

year 2018 to 75 minutes in fiscal year 2021. Over the 4-

year period, perceived timeliness and positive overall 

visit ratings increased from 53.1% to 70.5% and 56.5% 

to 76.5%, respectively. Perceived timeliness and positive 

overall visit rating peaked at a LOS of 21-30 minutes 

and 31-40 minutes, respectively. As the proportion of 

VA time increased, the positive perceptions of timeliness 

and overall visit ratings also increased. 
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Conclusion: Increasing VA time resulted in improved 

patient experience scores, though there is a greater in-

crease in scores for patients with a longer LOS.  

 

Introduction 

H
ealthcare has embraced a continuous improvement 

journey to improve patient experience and health 

outcomes, eliminate waste, and be better stewards of 

resources.1,2 Lean healthcare (LH), a popular system 

based on the Toyota production system, has emerged 

as the leading strategy to eliminate waste and add value 

to the patient’s experience since the early 2000s.3,4 

Up to 70% of hospitals in the United States use LH 

or similar strategies to improve outcomes and lower 

costs across a variety of departments within healthcare 

organizations.5 LH principles dichotomize processes as 

either value-add (VA) or non-value add (NVA) with re-

gards to the patient.6 Processes that satisfy the patient’s 

needs are considered VA time whereas any processes 

that take time, space, or resources that do not satisfy 

the patient’s needs are considered NVA time.1  

A 2020 systematic review found that LH eliminated 

waste by reducing wait times and LOS in ambulatory 

settings, but lacked evidence that LH impacted patient 

satisfaction.7-16 A multitude of factors can affect patient 

satisfaction, including wait times, LOS, humanity of 

care, communication, facility cleanliness, surveying 

methods, and cost.17,18  

Total LOS and wait times have become common met-

rics for improvement across many ambulatory services, 

including emergency departments and urgent care (UC) 

centers17,18; however, higher patient satisfaction scores 

have been associated with better medical outcomes and 

patient safety measures.19-22 

Access and convenience are leading urgent care to 

be one of the fastest growing sectors in healthcare.2,23 

In a 2019 survey, more than one in four children had 

at least one urgent care visit during the previous 12 

months.24 Having an urgent care located within one’s 

zip code24,25 and even one visit to a UC, was associated 

with decreased emergency department use.25,26 

UC centers also provide faster time to evaluation 

compared with the ED. On average, LOS at a hospital-

based pediatric UC (PUC) is 70 minutes.27 This would 

generally be longer when compared with a scheduled 

appointment at a primary care office; however, in the 

ED patients have an average LOS of 1-2 hours.28,29 

While previous studies in an emergency room setting 

have demonstrated that a shorter LOS was associated 

with improved patient satisfaction scores, these studies 

did not evaluate the impact of LOS specific to the faster-

paced, convenient care PUC setting.19-21 Nor have studies 

evaluated if the proportion of VA time influences per-

ception of timeliness and overall satisfaction.22  

This study evaluated the impact process improve-

ments to increase the percentage of VA time in a PUC 

setting had on the percentage of positive perceptions 

for timeliness and overall rating on patient surveys.  
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Figure 1. Perceived Impact of Process Improvements on the Workflow of the PUCs
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Methods 

Setting and Process Improvements 

We implemented multiple process improvements from 

July 2017 to June 2021 within three freestanding PUC 

centers in a midwestern metropolitan area associated 

with a tertiary pediatric healthcare entity. The PUC 

centers operate 10 hours a day, 365 days a year. Pedia-

tricians and advanced-practice nurse practitioners staff 

the PUC centers and provide care for over 90,000 en-

counters for unscheduled, nonemergent pediatric ill-

nesses and injuries each year.30 

In 2016, a multidisciplinary group of PUC directors, 

clinicians, nurses, care assistants, and patient-access 

representatives completed training in LH methodology. 

They used process mapping to identify areas of NVA 

time during a patient encounter. Next, they identified 

interventions that could reduce the proportion of the 

visit considered NVA time, thereby increasing the pro-

portion considered VA time. (See Figure 1.) 

Ideally, VA time would be defined as face-to-face in-

teraction time with a nurse or provider. However, the 

EMR limited the ability to obtain only face-to-face time 

stamps. Therefore, VA time was defined as the time be-

tween nurse triage initiation and discharge order. Inter-

ventions developed to decrease NVA time included stag-

gered rooming, online queuing, shifting weekend hours 

of operation, and an electronic discharge process. 

 

Staggered rooming 

We implemented staggered rooming in June 2017. This 

process involved care assistants controlling the flow of 

patients into exam rooms so that only two to four pa-

tients were waiting in an exam room to be seen. This 

decreased the NVA time that patients spent waiting in 

the exam room and increased transparency of the ex-

pected queue families had on arrival.  

 

Online queuing 

In September 2017, we implemented an online queuing 

process that allowed families to reserve their spot online 

prior to arrival in the PUC facility. This decreased NVA 

time families spent in the waiting room and allowed us 

to display anticipated wait times to family expectations.  

 

Shifting weekend hours 

After implementing online queuing, we noticed an in-

crease in patient volumes during opening hours on the 

weekends, which resulted in longer LOS for clinical en-

counters throughout the day. To accommodate this un-

even demand of service, in January 2018 we shifted 

the weekend hours to open earlier in the day. This al-

lowed for a more even cadence of patients entering the 

unit throughout the day and decreased overall wait 

times in the first few hours of opening.29  

 

Electronic discharge process 

To decrease NVA time families spend waiting after the 

discharge order is placed, we implemented an electronic 

depart process initially at one PUC site in July 2018 

and spread to all sites in July 2019.31 This process re-

quired families to enroll in an online patient portal to 

receive electronic discharge instructions.  

 

Study Design  

We performed a retrospective study of all PUC encounters 

discharged between July 1, 2017 and June 30, 2021 that 

completed a postdischarge patient experience survey. 

Our analysis excluded any encounters of patients that 

left before they were seen, those transferred or admitted, 

or if the encounter did not have an associated returned 

patient experience survey. We collected patient demo-

graphics (age, gender, race, ethnicity, documented patient 

language, insurance type) and time-stamp documenta-

tion from the electronic medical record. Demographics 

of survey respondents vs nonrespondents were obtained 

to determine response bias. The study (STUDY00001687) 

was deemed exempt under 45 CFR 46.104(d) category 

4(iii) per our institutional review board. 

 

Data collection 

We measured total LOS in minutes, which we extracted 

from the EMR encounter time stamps and defined as 

the duration of time from registration to checkout from 

the facility. We defined VA time as the time between 

the start of nurse triage assessment to the discharge 

order (Figure 1). 

LH dogma places importance on evaluating success 

through the lens of the consumer; therefore, we used 

patient experience surveys for our outcome measures.32,33 

First, perception of timeliness was defined as a re-

sponse of “Yes, definitely” on a 4-point Likert scale to 

the question “Were you seen in a timely manner?”. 

Second, we defined positive overall rating as a score 9 

on a 0-10 scale for the question, “If 0 is the worst and 

10 is the best, how would you rate this visit?” 

 

Data analysis 

We documented changes in median LOS, perception 

of timeliness, and overall rating by fiscal year. We di-

chotomized the data based on whether an encounter 

LOS was above (“longer”) or below (“shorter”) the over-

all median LOS for the entire study period. We then 
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evaluated the effect of increasing the proportion of VA 

time for the encounter on patient experience scores for 

visits, stratified by shorter/longer LOS. We trended the 

rate of positive patient experience scores for 10-minute 

increments in LOS and determined the slope of the 

line. We used Microsoft Power BI (Version 2.99.862.0; 

Redmond, WA) to aggregate data and create visualiza-

tions. Data points were not reported if there were <30 

survey respondents in that category.  

The overall median LOS was compared between fiscal 
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Table 1. Encounters that Completed a Patient Experience Survey and Were Included in the Primary Analysis vs 
Those that Did Not Complete a Survey and Were Excluded from Analysis

Total encounters 
(n= 321,658)

Responded to survey 
(n=39,286) 

No survey response 
(n=282,372)

p-value 

Fiscal Year—n (column %) <0.001 

2018 94,083 (29.2%) 14,547 (37.0%) 79,536 (28.2%)   

2019 89,853 (27.9%) 10,495 (26.7%) 79,358 (28.1%)   

2020 81,587 (25.4%) 7,818 (19.9%) 73,769 (26.1%)   

2021 56,135 (17.5%) 6,426 (16.4%) 49,709 (17.6%)   

Patient age    <0.001 

<2 years 79,483 (24.7%) 8,534 (21.7%) 70,949 (25.1%)   

2-12 years 195,504 (60.8%) 24,302 (61.9%) 171,202 (60.6%)   

13+ years 46,669 (14.5%) 6,449 (16.4%) 40,220 (14.2%)   

Unknown 2 (0.0%) 1 (0.0%) 1 (0.0%)   

Gender    0.006 

Female 159,040 (49.4%) 19,529 (49.7%) 139,511 (49.4%)   

Male 162,599 (50.6%) 19,751 (50.3%) 142,848 (50.6%)   

Unknown 19 (0.0%) 6 (0.0%) 13 (0.0%)   

Patient Language    <0.001 

English 310,165 (96.4%) 37,651 (95.8%) 272,514 (96.5%)   

Spanish 7,007 (2.2%) 1,166 (3.0%) 5,841 (2.1%)   

Other 4,482 (1.4%) 468 (1.2%) 4,014 (1.4%)   

Unknown 4 (0.0%) 1 (0.0%) 3 (0.0%)   

Ethnicity    <0.001 

Hispanic/Latino 40,596 (12.6%) 4,675 (11.9%) 35,921 (12.7%)   

Non-Hispanic 278,322 (86.5%) 34,170 (87.0%) 244,152 (86.5%)   

Unknown 2,740 (0.9%) 441 (1.1%) 2,299 (0.8%)   

Race    <0.001 

White 216,222 (67.2%) 27,315 (69.5%) 188,907 (66.9%)   

Black 36,552 (11.4%) 3,927 (10.0%) 32,625 (11.6%)   

Asian 7,306 (2.3%) 973 (2.5%) 6,333 (2.2%)   

Hispanic 24,799 (7.7%) 3,000 (7.6%) 21,799 (7.7%)   

Other 33,116 (10.3%) 3,492 (8.9%) 29,624 (10.5%)   

Unknown/refused 3,663 (1.1%) 579 (1.5%) 3,084 (1.1%)   

Insurance    <0.001 

Commercial 165,291 (51.4%) 23,412 (59.6%) 141,879 (50.2%)   

Medicaid 127,004 (39.5%) 12,409 (31.6%) 114,595 (40.6%)   

Self-pay 16,070 (5.0%) 1,534 (3.9%) 14,536 (5.1%)   

Other 7,859 (2.4%) 1,253 (3.2%) 6,606 (2.3%)   

Unknown 5,434 (1.7%) 678 (1.7%) 4,756 (1.7%)   

Length of stay—minutes  
median [IQR]

 77.4 [56.9, 105.0] 74.9 [55.0, 101.0] <0.001
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years (FY) using an unadjusted quantile regression 

model. Unadjusted beta-regression models were used to 

examine the relationship between positive patient ex-

perience scores and the 10-minute incremental LOS vari-

able. Postestimation marginal effects were completed to 

determine the discrete change in patient experience for 

each increase in LOS interval. Beta-regression models 

were used to model patient experience and a categorical 

VA (ie, 5% interval) indicator, stratified by short/long 

LOS status. Select demographic and clinical characteris-

tics were compared based on inclusion/exclusion status, 

with Pearson’s chi-square test used for categorical vari-

ables and the Wilcoxon rank-sum test used for continu-

ous variables. All analyses were completed using R soft-

ware (version 4.0.3; R Core Team; Vienna, Austria). 

 

Results 

We saw 321,658 encounters across three suburban PUC 

centers between July 1, 2017 and June 30, 2021. Of 

those encounters, 39,286 (12.2%) completed a patient 

experience survey and were included in our primary 

analysis. Table 1 compares the demographics of those 

included and excluded in this analysis. We excluded 

an additional 1,416 encounters from the subanalysis of 

positive patient experience due to the percent VA time 

outside of 0% to 100% as this was likely a charting 

error (ie, nurse triage documentation timestamp oc-

curred after patient was discharged (Supplemental 1)).

LOS and Positive Patient Experience 

Median LOS decreased from 80 minutes in FY18 to 75 

minutes in FY21 (p-value < 0.001). As LOS decreased, 

patient experience scores increased over time. The per-

centage of positive scores for both perception of time-

liness and overall visit rating increased from 53.1% to 
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Supplemental 1

321,658 encounters

July 1, 2017 - June 30, 2021

39,286 included

primary LOS analysis

37,870 included

VA TIme analysis

1,416 excluded due to

charting discrepancy

282,372 excluded from 

primary LOS analysis

• 2,217 left prior to

   evaluation

• 10,595 admitted or

    transferred

• 269,560 did not complete

   patient experience survey

Figure 2. Annotated Trends in the Length of Stay and Rate of Positive Patient Experience Scores for Overall Rating 
and Timeliness
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70.5% (p-value < 0.001) and 56.4% to 76.6% (p-value  

< 0.001), respectively. (See Figure 2). 

As LOS increased, the percentage of positive time-

liness scores peaked at 77.9% at 21-30 minutes and 

then began to decline at a slope of -2.4% for each 10-

minute increase in LOS (p-value<0.001). (See Figure 3). 

The percentage of positive responses for overall visit 

rating peaked at 73.1% at 31-40 minutes and showed a 
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Figure 3. Percent Positive Scores for Overall Rating and Perception of Timeliness for Each 10-Minute Increment of 
LOS

Figure 4a. Perception of Timeliness as Percent of 
Value-Added Time

Figure 4b. Overall Rating as Percent of  
Value-Added Time
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-1.5% decline for each 10-minute increase in LOS there-

after (p-value <0.001).  

 

VA Time and Positive Patient Experience 

For shorter stays, each 5% increase of VA time increased 

the percentage of positive timeliness scores by 0.53% 

(p-value <0.0001) and by 1.51% for longer stays (p-value 

<0.0001). (See Figure 4a). Similarly, overall visit rating 

increased by 0.41% for LOS 78 minutes (p-value=0.023) 

and 1.46% for LOS >78 minutes (p-value<0.001) for 

each 5% increase in VA time. (See Figure 4b). 

 

Discussion 

We implemented several processes that improved 

throughput, decreased total LOS, increased the percent-

age of VA time within encounters, and improved patient 

experience scores. Our efforts were associated with a 

7.5% decrease in median LOS and a relative increase of 

positive patient experience scores of 33.9% for percep-

tion of timeliness and 38.4% for overall visit rating.  

As the proportion of the visit that is considered VA 

time increased, the percentage of positive patient ex-

perience scores increased; moreover, the effect was more 

dramatic for encounters with durations longer than the 

median LOS of 78 minutes. 

Our process-improvement interventions leveraged 

Maister’s tenets on the psychology of waiting, which 

note that anxiety makes waits seem longer.34 Few sce-

narios are more anxiety-provoking than an ill or injured 

child. The tenets leverage either setting expectations or 

improving perceptions. By increasing transparency on 

wait times, we were able to better manage families’ ex-

pectations, resulting in an increase in patient experience 

scores despite a minimal decrease in actual median LOS.  

The staggered rooming created a group waiting ex-

perience, a visible explanation for the wait time. The 

online queuing system allowed families to start the pro-

cess right away and provided an ability to provide more 

certainty as to when they would be seen. This suggests 

that while we should continue to identify opportunities 

to eliminate waste and maximize efficiency, interven-

tions that manage expectations, provide transparency, 

and influence perceptions of care delivery may be as 

effective at improving patient experience.  

Our results are consistent with previous studies in 

the ED demonstrating an inverse relationship between 

length of stay and patient satisfaction.35 

While families have reported wait times up to an 

hour as acceptable in the emergency department, fam-

ilies in the PUC setting expect care to be more timely.2 

In the PUC setting, the percentage of positive overall 

visit rating scores peaked at an LOS between 31-40 mi-

nutes. As LOS increased, the percentage of positive per-

ceptions for timeliness decreased; however, the percent-

age of positive overall rating was resilient to increasing 

LOS. This suggests that timeliness was not the sole 

factor in determining a positive patient experience and 

aligns with one of the tenets on the psychology of wait-

ing: the more valuable the service, the longer the cus-

tomer will be willing to wait.34 

While previous quality improvement studies have 

focused on decreasing LOS in the emergency depart-

ment and ambulatory settings,36-40 the effect of increas-

ing the proportion of VA time on patient experience 

scores has not been reported.8 

Our results indicate that increasing VA time is associ-

ated with an increase in both perception of timeliness 

and overall visit rating regardless of LOS. For encounters 

where the duration of the visit is longer than the me-

dian LOS, the effect of VA time is greater. For practical 

purposes, when families have experienced long wait 

times, they perceive the visit more favorably when the 

provider balances the prolonged wait time with a con-

scious effort to increase the VA time.41 

 

Limitations 

This study was conducted in multiple metropolitan 

PUCs; however, the generalizability of our results may 

be limited.  

Although patient experience surveys are offered to 

all families seen in the PUC who had not recently com-

pleted a survey for a service at any of the associated pe-

diatric facilities, the respondents were a small percentage 

of the overall population treated in urgent care.  

There were statistically significant differences in demo-

graphics and LOS between the responders and non-

responders, which may have biased the outcome meas-

ures as different socioeconomic and individual demo -

graphics can influence how families respond to a patient 

experience survey.  

A small number of encounters with patient experi-

ence surveys were excluded due to VA time being out-

side the 0% to 100% range. This denotes the reliance 

on the human factor entering the time-mark data into 

the EMR at the actual time of service, which may impact 

the accuracy of the time marks. However, we would 

anticipate that this would have happened randomly 

and should not have induced undue bias. 

Additionally, there may be NVA time during the eval-

uation and management of an encounter we did not 

subtract from the measured VA time. This additional 

NVA time may be significant in those encounters with 
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a longer total LOS, as those patients typically are waiting 

for laboratory or radiographic test results, therapeutic 

interventions, and/or consultations. 

In patients with shorter LOS, the VA time gives a 

more accurate description of face-to-face time with the 

healthcare team.  

The authors recognize that other operational or clin-

ical processes could have affected patient perception 

that was not reviewed in our study.  Other than the 

four major process improvements discussed, there was 

a change in hospital leadership during the study time-

frame with resultant updates to our hospital’s mission.  

Finally, the COVID-19 pandemic occurred at the end 

of fiscal year 2020 and continued through the end of 

the study period. The early effect of the global pandemic 

recognizing “healthcare heroes” saw a national increase 

in patient experience scores during the last half our 

study and may be an anomaly.42  

 

Conclusion 

This study adds to the body of evidence that the inverse 

relationship between LOS and patient experience ratings 

also apply in a PUC setting. Process improvements that 

manage patient expectations of wait time and increase 

the proportion of the encounter that is considered VA 

time can have a positive effect on patient experience 

scores despite a minimal effect on actual LOS. n 
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