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AbstrAct
Background Current patient satisfaction assessment 
results are delayed and obtained from select patient 
surveys. As a result, these assessments may not represent 
the experience of the entire patient population. This study 
developed a method to measure and evaluate all patients’ 
experiences while they are within the care episode and 
link it to processes within the organisation.
Methods Using the Six Sigma methodology, sites 
assembled diverse teams to categorise and analyse 
negative experience comments from patients to 
understand the drivers of dissatisfaction. These customer 
expectations lead to the development of the four 
components in the Patient Experience Bundle (PEB): 
communication, environment, basic needs/comfort and 
logistics. Individual process elements were ranked to 
create a numerical relationship between service and 
the needs expressed by the voice of the customer. 
Sites created surveys incorporating questions that 
focused on the bundle elements and measured daily 
bundle compliance. Graphical analysis and hypothesis 
testing enabled sites to determine key drivers of patient 
dissatisfaction within the bundle elements. Improvement 
strategies were developed and implemented to address 
the key drivers of patient dissatisfaction.
Results After implementing process improvements 
focused on issues identified by the PEB, bundle 
compliance improved from an average of 51% to 
an average of 82.5% and Press Ganey Likelihood to 
Recommend (PG LTR) scores improved from an average 
of 64.73% to an average 74.64%. The data demonstrated 
that the trends in improving PEB are followed by 
meaningful changes in PG LTR scores.
Conclusion This work is built on the identification of 
common elements of care that impact patient satisfaction 
and detailed mathematical analysis of the relationship 
between factors. Using the bundle concept, these 
improvement efforts maintain highly reliable processes to 
drive outcomes and provide real-time feedback on patient 
experience.

InTroducTIon
Choosing a hospital is a complex and personal 
decision that reflects individual needs and 
preferences. In order to assist patients/
families with this difficult decision, Hospital 
Compare was created through the efforts 
of the Centers for Medicare and Medicaid 

Services (CMS) in collaboration with organ-
isations representing consumers, hospitals, 
doctors, employers accrediting organisations 
and other federal agencies. The Hospital 
Compare overall rating summarises up to 57 
quality measures into a single star rating. The 
purpose of this rating is to make it easier to 
compare hospitals side by side. The CMS star 
rating has information about the quality of 
care at over 4000 Medicare-certified hospitals 
across the USA. One key component of this 
measure, accounting for 22% of the overall 
star rating is patient experience. Patients are 
admitted to the hospital in one of two ways: 
direct admission which is expected and sched-
uled, bypassing the emergency department 
(ED), or an ED admission which is unforeseen 
and unscheduled. Within Northwell Health, a 
23-hospital health system located in New York, 
patients admitted through the ED voiced a 
lack of privacy, comfort and communication 
while experiencing extended wait times for 
an inpatient bed. Challenges and inefficien-
cies in transition-of-care processes negatively 
impact patient and clinician engagement, 
patient and family satisfaction, and commu-
nity perception of care delivery. In addition, 
these concerns result in significantly lower 
Press Ganey Likelihood to Recommend (PG 
LTR) scores from patients admitted after an 
ED visit when compared with direct admits.1 

Northwell Health has been recognised 
as one of the top hospitals and health 
systems for the fifth consecutive year for its 
commitment to diversity and inclusion. This 
geographic area has the largest foreign-born 
population of any metropolitan region in the 
world and is home to 7 of the 25 wealthiest 
counties in the USA by median household 
income which coexist next to neighbour-
hoods below the poverty line. Historically, 
the focus of Improvement Science process 
improvement work has been to reduce the 
wait time for inpatient beds for patients 
holding in the ED; however, during the study 
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period, ED volume increased by 10% at the system’s 
tertiary facilities and patients being held in the ED was 
an ongoing reality. Although admitted patients are still 
physically in the ED awaiting an inpatient bed, clinical 
care is transferred to the hospitalist service line and is no 
longer the responsibility of the ED clinicians. The miss-
matched location to care team can increase uncertainty 
and confusion and cause discomfort for patients. An 
increase in ‘access block’ or holds/boarders is also associ-
ated with worse clinical patient outcomes such as hospital 
length of stay and mortality.2–6 Patient satisfaction was 
the focus of this study for the following reasons: first, in 
the USA, financial reimbursement is linked to patient 
satisfaction; second, improving patient experience has 
an inherent value to patients and families and therefore 
is an important outcome in its own right; third, patients 
with better care experiences often have better health 
outcomes.7 8 Studies have shown actual waiting time is not 
a predictor for overall patient satisfaction, but percep-
tions regarding waiting time, information delivery and 
quality are more accurate predictors.9 Keeping patients 
informed and managing expectations may be a more 
effective strategy to improving patient satisfaction in the 
ED than decreasing actual waiting time.9 Strategies incor-
porating additional amenities have not been found to be 
statistically important loyalty indicators.10 The Institute 
of Healthcare Improvement developed the concept of 
‘bundles’ to assist healthcare providers in reliably deliv-
ering the best possible care for patients. A bundle ties the 
changes together into a package of associated interven-
tions that people know must be followed for every patient, 
every single time.11 Bundle elements, when performed 
collectively and reliably, have been proven to improve 
patient outcomes in cases of sepsis and central line infec-
tion rate.12 Applying this concept led to the creation of 
a bundle of elements which would lead to an improved 
patient experience with higher likelihood to recommend 
scores on patient satisfaction surveys.

The research question this study was designed to answer 
is: Would using a process-driven bundle containing the 
components of communication, comfort, logistics and 
environment, within a patient’s care episode improve 
patient satisfaction scores for PG LTR?

STudy deSIgn
Initially, five tertiary hospitals within Northwell Health 
participated in this project. The sites chosen repre-
sented different geographic and socioeconomic areas of 
the Health System. All were tertiary hospitals ranging in 
size from 341 to 827 beds encompassing an urban and 
suburban area. Sites assembled teams of five to seven 
participants from diverse backgrounds, which included 
culture leaders, ED nurses, ED physicians, hospitalists, 
administration and unit nurses.

MeThodS
Six Sigma methodology was used to identify and enhance 
the processes to improve patient experience with a focus 

on reducing variation in performing the processes and 
eliminating process defects.13 In the first phase of the 
study, the problem was clearly defined and demonstrated 
through historical data. Admitted patients held in the ED 
waiting for an inpatient bed at the five sites ranged from 
3 hours to over 24 hours. The number of patients holding 
ranged from single digits to over 25 patients at a single 
site in a 24-hour period. Northwell Health historical data 
also demonstrated the number of hours held in the ED 
had no statistically significant impact on PG LTR scores 
as shown in figure 1, and this was the trigger to begin 
this study in 2015.14 Negative experience comments from 
patients holding for an inpatient bed were compiled from 
Press Ganey Post Discharge Surveys administered at all 
sites, site-specific focus groups sponsored by the Office 
of Patient and Customer Experience and customer 
complaint forms were analysed and categorised to under-
stand the drivers of dissatisfaction.15 In addition, the voice 
of internal customers, such as nurses and physicians, who 
perform the processes and are aware of logistical ineffi-
ciencies, was collected in multiple focus groups and was 
organised in driver diagram format.16

Organising the voice of internal and external customers 
led to finding similar patterns in sources of dissatisfaction 
and measuring similar elements across the hospitals for 
further statistical investigations. Appropriate sample size 
to make statistical inference was determined using the 
formula for estimating a proportion with 95% confidence 
level (α=0.05) and half-length of CI equal to 5%. Using 
that calculation, the power analysis for different hospi-
tals was done to make sure there was enough evidence in 

Figure 1 Despite significant differences in actual waiting 
times between best and worst performers, patient overall 
satisfaction is statistically the same based on Northwell 
Health historical data in 2014, which was the trigger to start 
this study. ED, emergency department; PG, Press Ganey 
Bundle.  
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the sample to reject the null hypothesis. The calculated 
powers range from 79.9% to 100% (0<β≤0.2) which is in 
the acceptable range.17 To standardise the measurements 
across sites, operational definitions for a defect were 
established by identifying customer needs and expec-
tations and nationwide or system-level benchmarks for 
specific processes. For example, call bell response within 
3 min as a system-level benchmark.

These customer expectations and similar patterns led 
to the development of the four components in the Patient 
Experience Bundle (PEB): communication, environ-
ment, basic needs/comfort and logistics.18 Each element 
of the bundle not performed or outside a specified time 
frame for a patient was considered a defect. At the same 
time, all the elements were evaluating the reliability of the 
current process to meet fundamental requirements of the 
patients. Maslow motivation theory states that people are 
motivated to achieve certain needs and that some needs 
take precedence over others.19 Nursing has applied this 
theory to the assessment process. The PEB’s focus is on 
the needs of physiological (food, warmth, rest) and safety 
(security and knowledge). If these needs are unmet, 
patients are unable to move on to the level of belonging-
ness (meaningful relationships) which foster healing.

The PEB was developed by the consolidation of the 
five individual sites driver diagram’s recurrent themes. 
Each of the four components consists of two elements, or 

process metrics, developed for key drivers of dissatisfac-
tion, as shown in figure 2. The top two process metrics, 
or elements, were selected for each bundle component. 
For example, when assessing basic needs, the turnaround 
time from food request to delivery and timely comple-
tion of requests for pillows and blankets were measured. 
Sites created individual surveys incorporating questions 
which focused on the bundle elements and their consis-
tent implementation. This project deemed as a quality 
improvement initiative and therefore does not require 
the review of ethical or institutional review board. All 
ED-hold patients for a 1-month period were surveyed by 
the Six Sigma team at each of the five sites after a wait 
of 60 min or greater for an inpatient bed. Measurement 
system analysis for reproducibility was performed by 
having two team members record the results for a select 
group of patients and was found to be greater than 90% 
at each site.

In addition, subject matter experts developed a relation-
ship matrix to prioritise the factors that had the largest 
impact on the outcome of PG LTR. This method was used 
to create a numerical relationship between service and 
the needs expressed by the voice of the customer. This 
visualised the link between how the requirements are 
related to each other and to other elements in the model. 
Using the data and subject matter expertise, a mathemat-
ical model was developed to create a novel process weight 

Figure 2 Customer needs are often high-level, vague and non-specific. The Critical to Quality (CTQ) takes the data collected 
from customers and translates it into critical process requirements that are specific and measurable. In the CTQ Tree the first 
level is need, the second level is the key components, the third level is the critical to qualify elements, and the fourth level is the 
process measure. #, number of; CTQ, Critical to Quality Tree;  dx, diagnosis; ED, emergency department; MD, medical doctor; 
meds, medications; POC, plan of care; pt, patient; RN, registered nurse; TAT, turnaround time.
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for each bundle element and calculate PEB compliance. 
Using the customer rating obtained from the relation-
ship matrix, normalised weight proportions were created 
for each component. The normalised weight enables the 
abstract values to be measured on a common scale, 0–1, 
so that the importance of elements in each component 
can be compared with each other and among different 
components in the bundle.20 An exponential equation 
then incorporated the importance of normalised weights 
for each element and components to calculate an overall 
PEB compliance. PEB compliance is ranged between 0 
and 100, where 0 is an identification for a poor process 
and 100 defines a highly reliable process.

To determine the acceptable variation in the process, 
upper and lower specification limits were determined.21 
By integrating the normalised weights in the bundle 
calculation, the lower specification for reliability in the 
process was determined to be at least above 0.5 or 50% 
and reliability increases as PEB compliance increases up 
to 1 or 100% which is the upper specification limit.

Specification limits aided sites in designing improve-
ment strategies to improve PEB compliance. Graphical 
analysis and hypothesis testing using χ2 or t-test enabled 
sites to determine key drivers of patient dissatisfaction 
within the bundle elements. Site-specific improvement 
strategies were developed and implemented to address 
the key drivers of patient dissatisfaction. Post-surveys were 
employed after improvement strategies focused on key 
drivers of dissatisfaction were implemented. Examples 
for solutions implemented at multiple sites for the PEB 
components are as follows: (1) To improve communica-
tion, structured interdisciplinary rounds, communication 
checklists, printed patient-specific education materials 
and patient care cards were implanted. The care cards, 
as shown in figure 3, help to organise the overwhelming 
amount of information that is provided to patients and 

families about the patient’s progress from multiple 
members of the care team. The cards also accompany the 
patient from the ED to the inpatient unit providing an 
additional resource for communication. (2) To improve 
logistics, standard hand-off processes and medication 
timers were used. (3) To improve basic needs/comfort, 
standard bed make-up, par levels for pillows, comfort kits 
and enhanced dietary options were implemented. (4) 
To improve environment, scripted privacy screens, estab-
lished quiet hours and an escalation policy for tempera-
ture control were implemented.

To validate and expand the model, in the second phase, 
the qualitative data from experts and quantitative metrics 
were collected and analysed from an additional five sites 
incorporating three inpatient units and two additional 
EDs. The five additional sites included community as well 
as tertiary hospitals which ranged from 136 to 711 beds. 
The five additional diverse teams included similar roles to 
the first cohort in their team who developed individual site 
driver diagrams with corresponding relationship matrix. 
The second cohort demonstrated the same elements of 
dissatisfaction were present on the inpatients units that 
had been found on patients in the holding in the ED. 
Furthermore, when developing the weights for the indi-
vidual elements using the method previously described, it 
was found there was no statistically significant difference 
in the weight established between cohort 1 and 2.20 22 23

In the third phase, a Quick Start Programme was devel-
oped using a standard patient experience survey and 
calculating PEB compliance using the established weights 
validated from the previous two cohorts. As the name may 
reveal, the new cohort used the validated concepts and 
findings to make fast, but effective improvements in their 
processes. The diverse teams in each site, which included 
EDs, inpatient units and a maternity unit, administered 
the standard surveys, established by the previous cohorts, 
for a 1-month period to collect data. Key drivers of 
dissatisfaction were determined by graphical and statis-
tical analysis. Finally, sites used a compiled collection of 
improvements that were implemented by the first two 
cohorts organised conveniently in a ‘Book of Solutions’.

reSulTS
Success was measured through the relationship between 
PEB compliance and PG LTR. In the first stage of this 
project in 2015, the PEB compliance score, PG LTR scores 
and the trend analysis were used to build the model. The 
first five tertiary EDs’ baseline average PEB compliance 
score was 51% ranging from 42% to 67%. After imple-
menting process improvements focused on the issues 
identified by the PEB, their PEB compliance improved 
to an average of 82.5%, ranging from 78% to 93%. Those 
improvements also resulted in increasing the PG LTR 
scores from an average of 64.73%, ranging from 60.3% 
to 70.3%, to an average of 74.64%, ranging from 62% 
to 76.9%. The data showed that the trends in improving 
PEB compliance are followed by meaningful changes in 

Figure 3 Book of Solutions example to communicate 
patient status. MD, medical doctor; RN, registered nurse.
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PG LTR scores as shown in part a of figure 4. Facilities 
which demonstrated the largest increase in PEB compli-
ance saw the biggest jump in PG LTR scores. During the 
sustainability period, sites with high PEB compliance and 
increased variation, demonstrating poor reliability, noted 
a decrease in PG LTR scores. In facilities where variation 
fell and then increased, PG LTR scores fluctuated in coor-
dination, even when average PEB compliance remained 
stable or improved.

In 2016, the second phase shown in figure 4, two EDs 
and three inpatient unit’s metrics were used to validate and 
generalise the model. The baseline average PEB compli-
ance score for these hospitals was 62.5%, ranging from 
55% to 80%. After implementing process improvements 
around the issues identified by the PEB, their PEB compli-
ance improved to an average of 80.6%, ranging from 70% 
to 95%. Similarly to the first cohort of hospitals, their PG 
LTR scores improved from an average of 59.66%, ranging 
from 33.3% to 73.1%, to an average of 69.5%, ranging 
from 66.3% to 77.5%. The data from this second cohort 
of sites not only validated the relation between the PEB 

model and PG LTR scores but also demonstrated that the 
model can be used in inpatient units as well as the in EDs 
as shown in part b and part c-hospital E of figure 4.

The third phase in 2017, shown in figure 4, focused on 
generalising and implementing the PEB model in more 
hospitals, including a maternity unit, in an optimised time-
line. Applying the Quick Start Programme, PEB model 
effectiveness was ensured by observing the same pattern 
in the data and correlation between the PEB compliance 
and the PG LTR scores.

In order to insure sustainability, sites submit quarterly 
pulse checks which include control charts for PEB compli-
ance with accompanying action plans to address trends 
and outliers to the Chief Operating Officer for the Health 
System. A yearly ‘Bring Back Day’ is held in which the sites 
present to senior leadership presentations that include 
graphs of PEB compliance, PG LTR scores, summary of 
improvements implemented, lessons learnt, and next 
steps. The Book of Solutions is updated periodically to 
reflect additional solutions implemented during ongoing 
monitoring of PEB compliance.

Figure 4 The bar graphs demonstrate the relationship between the Patient   Experience Bundle (PEB) and Press Ganey  
Likelihood to  Recommend (PG LTR) percentile score (PG LTR%). Part a, building the model shows a positive relationship 
between bundle compliance and PG LTR%. As PEB compliance increases, scores for PG LTR increase. When bundle 
compliance variation increases demonstrating increase process variability, PGLTR% decrease. Part b, validating the model 
demonstrates the same relationship between the PEB and PG TLR% on inpatient units. Part c demonstrates the validity of the 
Quick Start Programme.
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dIScuSSIon
Healthcare executives and operational leaders struggle 
with supporting multiple system initiatives within their 
organisation.24 Strategic goals developed within divisions 
or service lines use their own metrics to gauge success and 
are not communicated across the organisation. Histori-
cally, the processes around food, pillows, communication 
and turnaround time have been measured as individual 
elements.25 The concept missing in this strategy is rolled 
throughput yield. Rolled throughput yield gives a holistic 
perspective to the processes where a process with more 
than one step would be less probable to result in a defect-
free service. When we look at patient experience as a 
continuous process, incorporating all these elements even 
if the yield or percent of time we meet the patient expec-
tations for each of these elements individually is 90%, 
the role throughput yield (0.90 × 0.90 ×  0.90 ×  0.90) is 
equal to 66% which translates to 34% of the time we are 
missing the mark on these key elements for our patients 
or our process is not reliable. With approximately 307 000 
system-wide discharges annually, this amounts to 1 04 380 
potentially dissatisfied patients in the Northwell Health 
System. Creation of the PEB demonstrates that in order 
to improve PG LTR, it is necessary to perform all elements 
in the bundle to provide a positive patient experience as 
shown in figure 5. The elements of the bundle apply to 
any unit within a healthcare facility because the focus is 

on processes which meet the most fundamental needs 
of the patient. These needs include communicating the 
plan of care, providing basic items of comfort like food, 
pillows/blankets, creating an environment which respects 
privacy, timely delivery of medication administration and 
patient-centred rounding. PG LTR scores are an outcome 
metric calculated from patient survey responses that are 
typically on either end of the spectrum: very satisfied 
or dissatisfied. Therefore, these surveys may or may not 
represent the experience of the entire patient population 
and be useful to direct process improvement efforts. In 
addition, PG LTR scores are not collected in real time 
and not specifically tied to processes.26 27 The PEB compli-
ance metric is a real time, process driven measure that 
includes all the patient population. Instead of measuring 
process elements separately, the bundle enforces the 
concept of the interaction between the processes with 
their associated weights to collectively drive outcomes. 
The PEB is a proactive approach, versus a traditional 
service recovery approach for patient satisfaction, that 
captures the patient experience at the time of service 
and links it to process improvement on the unit.28–30 In 
order to spread the PEB to additional sites without the 
extensive time commitment or Six Sigma training, the 
Quick Start Programme was developed. The programme 
was developed and modified to be user-friendly for partic-
ipating employees with already burdened schedules so 

Figure 5 The Patient Experience Bundle diagram was used to explain the bundle concept to front-line staff as a change 
management tool. It is a pictorial display showing that in order to effect change in a patient’s customer experience, it is 
necessary to complete all elements of the bundle.
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that it could be assimilated into pre-existing workflows 
with minimal interruption. Standard patient surveys and 
an Excel template for data collection with associated 
formulas that automatically calculated PEB compliance 
are distributed. Finally, the Book of Solutions, based on 
prior solutions that were successfully implemented at 
other sites using the PEB, can provide improvement ideas 
for community or tertiary hospitals in EDs, inpatient or 
maternity units.

lIMITaTIonS and nexT STepS
One of the initial limitations of this work is manual data 
collection. Initially, a site resource spent approximately 
60 min/week to manually enter paper surveys onto an 
Excel data sheet for further analysis in addition to the 
daily rounds. Moving forward, the plan is to combine 
electronic survey data collection with ‘behind the scenes’ 
PEB compliance calculation, therefore eliminating the 
current necessary step of manual data entry into the 
Excel macro bundle calculator, along with development 
of automated graphical analysis readily available via an 
organisational wide dashboard. Achieving these goals 
will make utilisation of the PEB seamless to front-line 
care providers, enabling the implementation in all units 
within a hospital. Live dashboards will provide real-time 
awareness of patient experience, providing instant aware-
ness of areas of opportunities for process improvement. 
A total of 2758 patients were surveyed over 2 years. The 
authors strongly believe that the accuracy of prediction 
and the relationship between PEB compliance and PG 
LTR will significantly improve as the number of surveyed 
patients increases.

Patient satisfaction, once considered a ‘soft’ indicator 
used primarily by marketing departments, has become an 
integral component of healthcare quality management 
and pay for performance measures. Review of the liter-
ature suggests that patient and customer surveys have 
questionable validity and reliability.31–34 Patient satisfac-
tion scores do not correlate with improved quality of 
clinical care.35–37 This study’s focus was on the patient’s 
perception regarding their experience with the medical 
care system and not on the quality of clinical care, which 
is a limitation of the study.38 The goal of the PEB is to 
create a service improvement culture through rounding 
with a scripted survey to improve service delivery which 
will drive satisfaction and quality. In order to eliminate 
a response bias, the PEB survey is administered verbally, 
which may not solicit accurate or thorough information 
due to loss of anonymity, timing or fear of the impact on 
care being delivered.39 However, the personal approach 
does convey to the patient an interest and desire to meet 
individual needs and eliminates the response bias by age 
and gender encountered with mail/emailed surveys.31 
The initial Six Sigma study, which established the bundle 
elements and weights, was resource intensive. Team 
members attend 13 days of class to learn the Six Sigma 
methodology and spent approximately 15% of their time 

working on the deliverables for each phase of the meth-
odology. The development of the Quick Start Programme 
has allowed several additional sites to implement the PEB 
with minimal interruption to the current workflow. Addi-
tionally, the creation of the Book of Solutions complied 
improvement strategies, proven for each bundle element 
from past participants, and accelerated implementa-
tion and the sharing of best practices across the organ-
isation. Cost for implemented improvement strategies 
was minimal. Sites utilized available technology that is, 
Cipher Health's Orchid rounding tool to enhance their 
improvements. The majority of cost includes the printing 
costs which was negligible.

concluSIon
Although it is routine to measure individual processes 
to improve the patient experience, patients do not view 
these as separate events, but rather as a collection of 
encounters that determine the patient’s perception of 
his or her experience. The foundation of this work is 
built on identification of common specific elements 
of care that impact patient satisfaction and detailed 
mathematical analysis of the relationship between 
factors. When coupled with the bundle concept, these 
improvement efforts drive outcomes when all elements 
are performed with high reliability. The PEB promotes 
change management by bringing together multidis-
ciplinary teams changing the perspective from indi-
vidual roles to group collaboration. Current patient 
satisfaction assessment results are delayed 2–3 months, 
making it difficult for hospitals to assess standings and 
evaluate process improvement initiatives in real time. 
The PEB provides an advantage by real-time feedback 
with concurrent review on how process improvements 
are impacting patient satisfaction giving facilities a 
competitive edge with increasing brand loyalty. Imple-
menting the PEB will improve all facility scores, regard-
less of starting position: low-performing sites move to 
the middle of the distribution, mid-tier sites are able to 
springboard to the upper tiers and top-tier achieve and 
sustain 90th percentile and higher ratings.

Contributors NBR designed the study. SN developed the mathematical model. 
GR, CM, AH, NBR and SN developed the survey and performed the analysis; RC 
facilitated the SME in selection of the bundle elements; MD sponsored the project. 
All authors have read and approved the final manuscript.

Funding The authors have not declared a specific grant for this research from any 
funding agency in the public, commercial or not-for-profit sectors. 

Competing interests None declared.

Patient consent for publication Not required.

Provenance and peer review Not commissioned; externally peer reviewed.

Data sharing statement No additional data are available.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non-commercial. See: http:// creativecommons. org/ licenses/ by- nc/ 4. 0/.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopenquality.bm
j.com

/
B

M
J O

pen Q
ual: first published as 10.1136/bm

joq-2018-000458 on 9 M
arch 2019. D

ow
nloaded from

 

http://creativecommons.org/licenses/by-nc/4.0/
http://bmjopenquality.bmj.com/


8 Riebling NB, et al. BMJ Open Quality 2019;8:e000458. doi:10.1136/bmjoq-2018-000458

Open access 

references
 1. Measuring Patient Experience. Evidence scan: The Health 

Foundation, 2013.
 2. Singer AJ, Thode HC, Viccellio P, et al. The association between 

length of emergency department boarding and mortality. Acad Emerg 
Med 2011;18:1324–9.

 3. Forero R, Hillman KM, McCarthy S, et al. Access block and ED 
overcrowding. Emerg Med Australas 2010;22:119–35.

 4. Plunkett PK, Byrne DG, Breslin T, et al. Increasing wait times predict 
increasing mortality for emergency medical admissions. Eur J Emerg 
Med 2011;18:192–6.

 5. Sprivulis PC, Da Silva JA, Jacobs IG, et al. The association between 
hospital overcrowding and mortality among patients admitted 
via Western Australian emergency departments. Med J Aust 
2006;184:208–12.

 6. Sun BC, Hsia RY, Weiss RE, et al. Effect of emergency department 
crowding on outcomes of admitted patients. Ann Emerg Med 
2013;61:605–11.

 7. Doyle C, Lennox L, Bell D. A systematic review of evidence on 
the links between patient experience and clinical safety and 
effectiveness. BMJ Open 2013;3:e001570.

 8. Solomon M. Finding the Heart of [Hospital]ity: Patient Satisfaction 
and the Healthcare Experience. J Patient Exp 2014;1:23–5.

 9. Thompson DA, Yarnold PR, Williams DR, et al. Effects of actual 
waiting time, perceived waiting time, information delivery, and 
expressive quality on patient satisfaction in the emergency 
department. Ann Emerg Med 1996;28:657–65.

 10. Press Ganey Research Note. Consumerism: earning patient loyalty 
and market share: Press Ganey Associates, Inc, 2015.

 11. IHI. What is a Bundle? http://www. ihi. org/ resources/ Pages/ 
ImprovementStories/ WhatIsaBundle. aspx (accessed 20 Sep 2016).

 12. Chassin MR, Loeb JM. High-reliability health care: getting there from 
here. Milbank Q 2013;91:459–90.

 13. Ravichandran J. Using weighted-DPMO to calculate an overall sigma 
level. https://www. isixsigma. com/ new- to- six- sigma/ sigma- level/ 
using- weighted- dpmo- calculate- overall- sigma- level/ (accessed 1 
Jan 2016).

 14. North Shore-LIJ Experience Executive Steering Council. Presented 
at: North Shore-LIJ Experience Executive Steering Council. Lake 
Success, NY, 2014:15.

 15. Cognetta-Rieke C, Guney S. Analytical Insights from Patient 
Narratives: The Next Step for Better Patient Experience. J Patient 
Exp 2014;1:20–2.

 16. Yakovenko A. Key lessons for surfacing drivers of choice, loyalty, 
and activation: The Advisory Board, 2016. Consumer Research for 
Growth Insights.

 17. Albright SC, Winston WL. Business analytics: data analysis & decision 
making. 5th Edn. Stamford: Cengage Learning, 2014.

 18. Kazley AS, Ford EW, Diana M, et al. Market factors related to of 
hospitals’ patient satisfaction ratings. J Hosp Adm 2015;4:40–7.

 19. Maslow AH. A theory of human motivation. Psychol Rev 
1943;50:370–96.

 20. Amati G, Van Rijsbergen CJ. Probabilistic models of information 
retrieval based on measuring the divergence from randomness. ACM 
Trans Inf Syst 2002;20:357–89.

 21. Nadeem Abbas M. Health Care Industry: Service Failure and 
Recovery. Journal of Engineering and Science 2012;1:1–5.

 22. Costa PJ. Applied mathematics for the analysis of biomedical data: 
models, methods, and MATLAB. Hoboken: Wiley, 2017.

 23. Li S, Wang X, Okazaki Y, et al. Nonlinear Mathematics for Uncertainty 
and its Applications. New York: Springer Publishing, 2011.

 24. Myron FD, Ford RC, Heaton CP. Fixing healthcare service failures. In: 
Myron FD, Ford RC, Heaton CP, Achieving service excellence. 2nd 
ed: Chicago, IL: Health Administration Press, 2009:359–82.

 25. Press Ganey White Pages. 2017 Performance insights: redesigning 
health care delivery: Press Ganey Associates, Inc., 2017.

 26. Lieberthal RD. Hospital quality: a PRIDIT approach. Health Serv Res 
2008;43:988–1005.

 27. Chughtai M, Patel NK, Gwam CU, et al. Do Press Ganey Scores 
Correlate With Total Knee Arthroplasty-Specific Outcome 
Questionnaires in Postsurgical Patients? J Arthroplasty 
2017;32:S109–S112.

 28. Bendall-Lyon D, Powers TL. The role of complaint management 
in the service recovery process. Jt Comm J Qual Improv 
2001;27:278–86.

 29. Hart CW, Heskett JL, Sasser WE. The profitable art of service 
recovery. Harv Bus Rev 1990;68:148–56.

 30. Patient expectations and the accountability gap: consumer 
healthcare survey results. Washington, D.C: Presented at: Better 
Together Heath Press Conference, 2016:15.

 31. Piper LE. Patients are not always rational: the leadership challenge 
to improve patient satisfaction scores. Health Care Manag 
2010;29:233–40.

 32. Garman AN, Garcia J, Hargreaves M. Patient satisfaction as a 
predictor of return-to-provider behavior: analysis and assessment of 
financial implications. Qual Manag Health Care 2004;13:75–80.

 33. Urden LD. Patient satisfaction measurement: current issues and 
implications. Lippincotts Case Manag 2002;7:194–200.

 34. Cohen JB, Myckatyn TM, Brandt K. The importance of patient 
satisfaction: a blessing, a curse, or simply irrelevant? Plast Reconstr 
Surg 2017;139:257–61.

 35. Esselman PC, White BF, Chimes GP, et al. Patient satisfaction 
surveys: tools to enhance patient care or flawed outcome measures? 
Pm R 2013;5:1069–76.

 36. Rice S. Bioethicists say patient-satisfaction surveys could lead to 
bad medicine. http://www. amamanualofstyle. com/ view/ 10. 1093/ 
jama/ 9780195176339. 001. 0001/ med- 9780195176339- iv2- 83# 
(accessed Jun 2015).

 37. Sullivan GM. A primer on the validity of assessment instruments. J 
Grad Med Educ 2011;3:119–20.

 38. Merlino JI, Kestranek C, Bokar D, et al. HCAHPS Survey Results: 
Impact of Severity of Illness on Hospitals' Performance on HCAHPS 
Survey Results. J Patient Exp 2014;1:16–21.

 39. Tyser AR, Abtahi AM, McFadden M, et al. Evidence of non-response 
bias in the Press-Ganey patient satisfaction survey. BMC Health Serv 
Res 2016;16:350.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopenquality.bm
j.com

/
B

M
J O

pen Q
ual: first published as 10.1136/bm

joq-2018-000458 on 9 M
arch 2019. D

ow
nloaded from

 

http://dx.doi.org/10.1111/j.1553-2712.2011.01236.x
http://dx.doi.org/10.1111/j.1553-2712.2011.01236.x
http://dx.doi.org/10.1111/j.1742-6723.2010.01270.x
http://dx.doi.org/10.1097/MEJ.0b013e328344917e
http://dx.doi.org/10.1097/MEJ.0b013e328344917e
http://www.ncbi.nlm.nih.gov/pubmed/16515429
http://dx.doi.org/10.1016/j.annemergmed.2012.10.026
http://dx.doi.org/10.1136/bmjopen-2012-001570
http://dx.doi.org/10.1177/237437431400100106
http://dx.doi.org/10.1016/S0196-0644(96)70090-2
http://www.ihi.org/resources/Pages/ImprovementStories/WhatIsaBundle.aspx
http://www.ihi.org/resources/Pages/ImprovementStories/WhatIsaBundle.aspx
http://dx.doi.org/10.1111/1468-0009.12023
https://www.isixsigma.com/new-to-six-sigma/sigma-level/using-weighted-dpmo-calculate-overall-sigma-level/
https://www.isixsigma.com/new-to-six-sigma/sigma-level/using-weighted-dpmo-calculate-overall-sigma-level/
http://dx.doi.org/10.1177/237437431400100105
http://dx.doi.org/10.1177/237437431400100105
http://dx.doi.org/10.5430/jha.v4n4p40
http://dx.doi.org/10.1037/h0054346
http://dx.doi.org/10.1145/582415.582416
http://dx.doi.org/10.1145/582415.582416
http://dx.doi.org/10.1111/j.1475-6773.2007.00821.x
http://dx.doi.org/10.1016/j.arth.2017.01.007
http://dx.doi.org/10.1016/S1070-3241(01)27024-2
http://www.ncbi.nlm.nih.gov/pubmed/10106796
http://www.ncbi.nlm.nih.gov/pubmed/14976909
http://www.ncbi.nlm.nih.gov/pubmed/12394558
http://dx.doi.org/10.1097/PRS.0000000000002848
http://dx.doi.org/10.1097/PRS.0000000000002848
http://dx.doi.org/10.1016/j.pmrj.2013.10.012
http://www.amamanualofstyle.com/view/10.1093/jama/9780195176339.001.0001/med-9780195176339-iv2-83#
http://www.amamanualofstyle.com/view/10.1093/jama/9780195176339.001.0001/med-9780195176339-iv2-83#
http://dx.doi.org/10.4300/JGME-D-11-00075.1
http://dx.doi.org/10.4300/JGME-D-11-00075.1
http://dx.doi.org/10.1177/237437431400100204
http://dx.doi.org/10.1186/s12913-016-1595-z
http://dx.doi.org/10.1186/s12913-016-1595-z
http://bmjopenquality.bmj.com/

	Quantifying patient satisfaction with process metrics using a weighted bundle approach
	Abstract
	Introduction
	Study design
	Methods
	Results
	Discussion
	Limitations and next steps
	Conclusion
	References


