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Abstract 
An important concern for health care professionals is that standardized patient surveys may not fully capture all the 
topics that are important to patients. As a result, health care professionals may not have a complete picture of what their 
patients experience. The purpose of this research is to utilize a state-of-the-art Natural Language Processing technique to 
make sense of patients’ solicited, unstructured comments to gain a deeper and broader understanding of their 
experiences in the hospital. We analyzed a large dataset of inpatient survey responses (48,592 patients generating 65,998 
comments) by a patient experience survey vendor for an eleven-hospital health care system in a large Midwest US city. 
Comments were first analyzed by Top2Vec algorithm in Python and more than 650 groupings of comments were then 
reduced into 20 sub-domains within 4 topic domains to better understand patient feedback on their hospital experience. 
We find distinct domains in the textual data that are not completely captured by survey domains. Furthermore, these 
domains match components of a hierarchical model of health service quality: interpersonal, technical, environmental, 
and administrative quality. Our findings broaden and deepen understanding of domains on standardized surveys. That is, 
completely new issues that are not measured in structured surveys are found in patient comments, and even when 
patient comments can be assigned to specific domains (e.g., nurse communication, discharge, etc.) found in standardized 
surveys, novel sub-topics provide a more nuanced understanding of patients’ hospital experiences. Novel sub-topics 
found in patient comments include clinicians’ diagnostic skill, compassionate care, team coordination, transfer processes, 
roommates, and others. Health care organizations should utilize state-of-the-art methods to mine insights from patient 
comments, and ensure they have processes, resources, and capabilities needed to translate insights into action. 
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Introduction 
 
An important concern for health care professionals and 
researchers alike is that standardized patient experience 
surveys (CAHPS and others) may not fully capture all the 
domains or topics that are important to patients.1, 2 As a 
result, health care professionals may not have a complete 
picture of what their patients experience. Patient 
comments and narratives hold the potential to provide 
significant insights and impact decision-making for both 
patients and health care clinicians. However, analysis and 
dissemination of patient comments is inconsistent and 
may not be representative of common themes and 
domains.3 The power of systematically understanding and 
sharing patient comments is undeniable. One health care 
system has asserted “that incorporating insights [into 
quality improvement projects] from additional 
[unstructured] data will help build patient loyalty and 
provide more useful, seamless, and cost-efficient care.”4, p. 

25 
 

Some previous studies have shown that patients’ 
comments hold the potential to broaden the domains of 
patient experience measurement, and thus expand our 
understanding of what is truly important to patients.2 
Patient narratives and comments can be so valuable that 
they have been proposed to replace survey items 
altogether.5 However, there are issues with data sources 
and methods utilized by previous research. This study is 
the first to evaluate a large dataset of solicited comments 
from overnight inpatients collected by a reliable 
instrument (HCAHPS and vendor survey) by using state-
of-the-art analytic methods to obtain insights into topics 
that are important to patients that broaden and deepen 
understanding patients’ experiences.  
 
While previous research has predominantly utilized 
unsolicited feedback (e.g., online reviews), our solicited 
survey data presents some advantages: A known response 
rate, confirmation that patients were treated by a particular 
hospital and team of providers, and use of a 
psychometrically tested instrument that reduces biases. 
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Many previous studies have utilized data scraped from 
websites or social media because they are easier to obtain 
than proprietary data from a health care organization. Data 
obtained from surveys of known patients avoid some of 
the issues obtained by scraping comments from websites, 
including fragmentary content, the representation of less 
vocal respondents, and reputation manipulation and 
management.6  
 
Studies that have used solicited data sources, including 
standardized (CAHPS) and vendor surveys, have proven 
useful in identifying issues that patients believe are 
important but are not captured in existing survey domains. 
However, they are predominantly focused on particular 
clinical settings (e.g., total knee replacement7). 
Additionally, many of the studies we found that use 
solicited data are from non-U.S. health care markets, 
limiting their utility in providing organizational and policy-
related implications for American health care systems. To 
address these issues, this study utilizes a large dataset of 
HCAHPS plus vendor (Press Ganey) surveys, evaluated at 
the individual patient level, to explore whether there are 
patient experience topics identified in patients’ comments 
that are not (fully) represented in HCAHPS or vendor 
survey domains.  
 
The research question being addressed in this study is: Are 
there aspects of a health care experience that are important 
to patients but are not being collected in standardized 
surveys that can be identified by using state-of-the-art 
analytic techniques to analyze open-ended comments? The 
rationale for this research is to bring a state-of-the-art 
natural language processing (NLP) technique to discover 
latent semantic structures (domains) in a large collection of 
patient comments to gain a deeper and broader 
understanding of patients’ experiences in the hospital. The 
decision focus for health care managers is how to (1) 
provide a more complete (beyond structured survey items) 
understanding of patient experiences in the hospital, which 
will (2) help better allocate scarce resources to improve 
patients’ experience (PX), PX metrics, and associated 
financial implications.  
 
This paper uses recently introduced Top2Vec algorithm, 
which belongs to the class of methods based on distributed 
word representations.8 The structure of patient comments 
appear to match the domains of an existing empirically-
derived hierarchical model of health service quality,9 which 
we use as a foundation to explore results and interpret 
sub-topics that broaden and deepen appreciation for a 
hospital stay.   
 
Empirical Research on Patient Comments 
To grasp the contributions of previous research and to 
identify gaps in mining unstructured patient comments, 
the authors searched for relevant articles. Our search was 
extensive, but this was not a systematic review,e.g.,10 as it 

was not one of the objectives of the research. However, 
articles were identified through extensive literature 
searches on Google Scholar utilizing the following search 
terms: “Patient comments,” “patient narratives,” “cahps 
patient comments,” and other related terms. We also 
employed a snowball technique that explored the 
references of relevant articles to discover additional 
pertinent publications, including the recent systematic 
review by Khanbhai et al.,11 which had identified nineteen 
(19) articles that used NLP to evaluate unstructured 
patient text comments. This process resulted in a total of 
thirty-eight (38) peer-reviewed studies that have analyzed 
unstructured patient survey data to learn more about 
health care experiences (see Table SM1 in supplementary 
material linked here.) Articles are categorized by type of 
data (unsolicited/solicited) and then sorted by date of 
publication. Overall, Table SM1 shows that, while many 
previous studies have evaluated patients’ comments to 
obtain a better view of their experiences, only one has 
utilized solicited data acquired by a validated instrument 
and method to explore patient perspectives of 
hospitalization.12 While that study utilizes solicited data 
and acceptable techniques, its main limitation was that it 
did not uncover novel topics that expand knowledge of 
patient experiences in the hospital. It also appears that the 
data were from an outpatient setting; our study is of 
patients who have experienced hospitalization.   
 

Methods 
 
We analyzed a large dataset of in-patient survey responses 
collected by the largest patient experience survey vendor in 
the U.S. health care industry (Press Ganey) for an eleven-
hospital health care system in a large Midwestern US city. 
IRB approval was obtained from the health care 
organization and the lead author’s institution. Respondents 
were not identified in the dataset provided by the host 
institution, ensuring the anonymity and confidentiality of 
the data. Respondents include patients treated for a variety 
of conditions with no exclusions, who all spent at least one 
night in the hospital as an inpatient. The survey instrument 
includes Hospital Consumer Assessment of Healthcare 
Providers and Systems (HCAHPS) domains and items 
followed by vendor-specific items grouped by domain. 
Only the vendor-specific domains are followed by 
comment boxes that allow respondents to write free-form 
text responses following the survey items. See Table 1 for 
specific items by domain included in the vendor survey. 
Vendor items follow the HCAHPS survey which is 
mandated to be presented first. Click here to see the entire 
HCAHPS survey: 
https://www.hcahpsonline.org/en/survey-instruments/ 
 
Unstructured data analysis has been used to determine 
topical and sentiment information that outperforms coarse 
quantitative customer ratings.13 Textual data scraped from 
  

https://pxjournal.org/cgi/viewcontent.cgi?filename=0&article=1641&context=journal&type=additional&preview_mode=1
https://pxjournal.org/cgi/viewcontent.cgi?filename=0&article=1641&context=journal&type=additional&preview_mode=1
https://www.hcahpsonline.org/en/survey-instruments/
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 Table 1. Vendor Survey Domains and Items 
 

Domain Survey Item Scale 

ADMISSION Speed of admission process 

Five Point Scale: Very Poor, Poor, Fair, 
Good, Very Good 

 Courtesy of the person who admitted you 

ROOM Pleasantness of room décor 

 Room cleanliness 

 Courtesy of the person who cleaned your room 

 Room temperature 

 Noise level in and around room 

MEALS Temperature of the food (cold foods cold, hot foods 
hot) 

 Quality of the food 

 Courtesy of the person who served your food 

NURSES Friendliness/courtesy of the nurses 

 Promptness in responding to the call button 

 Nurses’ attitude toward your requests 

 Amount of attention paid to your special or personal 
needs 

 How well the nurses kept you informed 

 Skill of the nurses 

TESTS AND TREATMENTS Waiting time for tests and treatments 

 Explanations about what would happen during tests or 
treatments 

 Courtesy of the person who took your blood 

 Courtesy of the person who started the IV 

VISITORS AND FAMILY Accommodations and comfort for visitors 

 Staff attitude toward your visitors 

PHYSICIAN Time physician spent with you 

 Physicians’ concern for your questions and worries 

 How well physician kept you informed 

 Friendliness/courtesy of physician 

 Skill of physician 

DISCHARGE Extent to which you felt ready to be discharged 

Five Point Scale: Very Poor, Poor, Fair, 
Good, Very Good 

 Speed of discharge process after you were told you 
could go home 

 Instructions given about how to care for yourself at 
home 

 Help arranging home care services (if needed) 

PERSONAL ISSUES Staff concern for your privacy 

 How well your pain was controlled 

 Degree to which hospital staff addressed your 
emotional needs 

 Response to concern/complaints made during your stay 

 Staff effort to include you in decisions about your 
treatment 

OVERALL ASSESSMENT How well staff worked together to care for you 

 Likelihood of your recommending hospital to others 

 Overall rating of care given at hospital 

QUALITY OF SERVICE How well did we meet your expectations for treating 
you with dignity and respect? 

Three Options: Did Not Meet 
Expectations, Met Expectations, Exceeded 

Expectations 

 How well did we meet your expectations for delivering 
service with a caring attitude? 

 How well did we meet your expectations for listening to 
your concerns and responding appropriately? 

 Did a nurse leader from your patient care unit visit you 
at bedside? 

Yes or No 
 Did you receive a follow-up phone call from a hospital 

representative after your visit? 
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a website and analyzed using Latent Dirichlet Allocation   
(LDA) produced results similar to quantitative ratings.14 
Despite the popularity of LDA methods, from a class of 
models called probabilistic generative models, their 
weaknesses are well known and include requiring the 
number of topics to be known, custom stop-word lists and 
need for stemming and lemmatization.15 Further, these 
methods often utilize bag-of-words representation of 
documents and ignore the ordering and semantics of 
words. Distributed representations of documents and words 
can capture semantics of words and documents and are 
based on all words included in the documents in context, 
without needing stop-words, stemming or lemmatization. 
The Top2Vec method conceptualizes topics as vectors 
jointly embedded with document vectors and word vectors 
in the semantic space. Such methods have been found to 
be significantly more informative and representative than 
previous models.8 
 
We analyzed data in a sequential manner. Transcribed 
comments were first analyzed by Top2Vec algorithm in 
Python. Six hundred and fifty-two (652) groupings of 
comments were initially identified. The Top2Vec 
algorithm does not require any substantial cleaning of the 
comments as it takes the entire document as words in 
context without requiring removal of stop-words or by 
transforming the words by applying lemmatization and 
stemming. Therefore, the need for initial processing was 
minimal. For all groupings, a group number, the closest 
words, and associated comment numbers were identified 
as the output of the Top2Vec processing. The research 
team then manually examined the closest words and 
original comments classified in those groupings into four 
topic domains and approximately twenty sub-domains to 
identify recurring, reinforcing, and novel sub-topics. Thus, 
we followed a combination of machine learning methods 
and manual processing. This process relies on the strength 
of both machine learning (ability to handle large number 
of documents) and human researchers (ability to 
understand semantic nuances) to get to the task at hand. 
 

Results 
 
The data included all returned surveys from patients 
discharged from eleven hospitals within a single health 
care system between January 2015 and December 2016, 
representing two years of data collection. The survey 
allowed for patients’ item responses and comments on 
their experience with the hospital and treatment they 
received. The survey was sent to the entire population of 
patients who were discharged from this health care system 
during this timeframe. A total of 48,592 surveys were 
returned, for a response rate of 28%, in line with overall 
CAHPS response rates.16 The dataset includes 65,998 
distinct comments describing experiences on ten different 
domains of hospital care, including admission, meals, 
test/treatment, hospital room, nurses, physicians, 
visitor/family, personal issues, discharge, and overall 
hospital experience. For incidence of patient comments, 
number of words by domain, and descriptive statistics on 
patients’ comments, see Table 2.  
 
We find that textual data exhibited a multifaceted 
structure, consistent with previous work with patient 
comments. The issues raised by these comments can be 
conveniently summarized in four distinct domains, or 
topic areas consistent with an empirically-established 
hierarchical model of service quality domains in health 
care 9. Furthermore, these issues are not completely 
captured by standardized survey domains. We did not find 
evidence of other domains or aspects of service quality in 
our data, suggesting that the model utilized to make sense 
of our findings is valid and largely complete. Analysis of 
data reveal a more fine-tuned understanding of these 
categories, as even when domains that are quantitatively 
assessed in HCAHPS and vendor surveys were identified 
in our dataset, the novel sub-domains we identify provide 
a more nuanced understanding of patients’ experiences in 
the hospital. As a result, our findings broaden and deepen 
the domains currently measured on standardized surveys. 
See columns 5 and 6 of Table 3 for a representation of 
findings and patient quotes that exemplify the novel sub-
topics identified in our analysis.  
 
The four dimensions included in this sophisticated, 
empirically-tested model of service quality in health care 
are listed and defined below: 

Table 2. Incidence of Patient Comments, Number of Words by Domain, and Descriptive Statistics 
 

 Number of Patients  % of Total  Mean # of Words/Comment S.D.  

No comment 26,248   54.0%  N/A   N/A 
One comment 7,497   15.4%  13.70   11.94 
Two comments 5,025   10.3%  13.19   11.22 
Three comments 3,232    6.7%  14.09   11.89 
Four comments 2,141    4.4%  14.29   11.78 
Five or more comments 4,449    9.2%  13.22   12.01   

Total   48,592   100.0% 
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1. “Technical quality reflects the expertise, 
professionalism, and competency of a service 
provider in delivering a service.”9, p. 126  

2. “Interpersonal quality reflects the relationship 
developed and the dyadic interplay that occurs 
between a service provider and a user.”9, p. 126  

3. “Administrative service elements facilitate the 
production of the core service while adding value to a 
customer’s use of a service.9, p. 126  

4. Environmental quality “comprises a complex mix of 
environmental features.”9, p. 126 The physical 
environment creates a tangible context in which 
service interactions take place. 
 

This framework captures some elements found in many 
other conceptualizations of service quality: Quality of 
technical aspects of care, compassion of staff, scheduling, 
and facilities,17 technical competence, interpersonal 
manner, and system issues,18 and interpersonal style, 
clinical expertise, and issues with the system.19 Thus, this 
model of service quality represents the dimensions of 
other models while expanding domains of service quality 
in health care. As a result, this service quality framework9 
offers a very comprehensive view of service quality which 
allows for broadened and deeper insights into patient 
perspectives of their health care experiences. Additionally, 
this model of service quality provides managers with 
specific areas on which to focus their quality improvement 
efforts.  
 
Technical Quality. The structured survey items do not 
attempt to collect much information regarding patient 
perceptions of health care providers’ technical quality. 
Only skill of the nurses and physicians are asked in the 
HCAHPS survey as single items (see Table 1). This is an 
important shortcoming of existing CAHPS and vendor 
surveys, as patients provide ample comments on their 
perceptions of clinicians’ skill levels. In our data, patients’ 
comments were found to be structured into the following 
sub-topics: diagnostic skill, perceptions of procedures, 
how quickly care was performed, and team coordination. 
These findings provide evidence that patients are 
observant of clinical aspects of hospital services. The topic 
of technical quality is not well represented in the 
structured HCAHPS survey. As a result, our findings 
deepen and broaden understanding of patient perceptions 
of technical (clinical) quality. 
  
Interpersonal Quality. As hospitalization exposes a patient to 
various people serving in many different roles (physicians, 
nurses, allied staff, non-clinical staff, etc.), it is a service 
experience that has a high degree of interpersonal 
interactions. As a result, interpersonal quality is a 
significant driver of patient perceptions and overall ratings. 
However, existing structured survey items do not attempt 
to assess patients’ perceptions of compassionate care or 
honesty (see Table 1). In our data, the sub-topic that 

dominated interpersonal manner was the patient 
perception of compassionate care. A second sub-topic that 
emerged was honesty. Thus, these sub-topics deepen our 
understanding of interpersonal service quality. They also 
represent issues that are able to be managed by hospital 
staff and that are important to patients.  
 
Administrative Quality. Administrative service elements are 
required to fully provide a service and comprise elements 
that are familiar to patients. In standardized surveys, 
administrative quality is represented by the domains of 
admission, discharge, and some of the items in other 
sections (e.g., experience in the hospital, personal issues). 
In our data, in addition to these sub-topics related to 
admission and discharge processes, novel sub-topics of 
administrative quality also emerged viz. wait time, 
paperwork, visitor policies, payment processes, and 
transfer (from one facility to another) processes, which 
provided additional depth to understand patient 
perceptions of admission and discharge. These sub-topics 
are not measured by standardized survey items. 
 
Environmental Quality. Standardized surveys assess several 
dimensions of environmental quality: cleanliness, noise, 
and food. Patient comments in our dataset provided both 
positive and negative feedback on these three topics, but 
also demonstrated additional sub-topics of room 
temperature, bed comfort and visitor comfort, facility and 
room design and condition, and issues with roommates. 
Thus, our findings broaden and deepen understanding of 
environmental quality by exposing issues that are not 
captured on standardized surveys.  
 

Discussion 
 
We conducted a systematic analysis of free text patient 
comments to address an important gap in extant literature. 
Utilizing solicited data from a valid source and using state-
of-the-art text analytic techniques, we obtain a deeper and 
broadened view of patients’ experiences in the hospital as 
compared to those captured in current standard survey 
domains. Results were found to fall into four categories, 
which are represented by the four domains of a 
hierarchical model of service quality in health care.9 Thus, 
the contributions that this study makes are to deepen 
understanding of measured patient experience domains 
and identify novel domains of hospital inpatient 
experiences.  
 
In some ways, the results presented here are consistent 
with previous studies, strengthening an argument for 
generalizability. However, most importantly, the results 
presented here broaden and deepen a view of the patient’s  
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hospital experience. First, our results partially match an 
analysis of Yelp narratives which found support for quality 
of technical aspects of care, compassion of staff, 
scheduling, and facilities.17 These domains closely relate to 
our four quality dimensions, providing additional support 
for the accuracy and generalizability of our results. The 
results presented here are also consistent with three broad 

topics that have been identified previously, namely 
technical competence, interpersonal manner, and system 
issues.18 Beyond these, our research produced nuanced 
understanding of the domains identified in previous 
research (see Table 3 for specific sub-topics). Importantly, 
our study confirmed and expanded the three domains 

Table 3. Domains Identified from Unstructured Patient Data Compared with Structured Survey Domains and Items 

 
Service Quality 
Domains 
Emerging from 
Unstructured 
Data 

Existing 
HCAHPS 
Domain 

Existing 
Vendor 
Survey 

Domains & 
Items* 

Topics 
Identified that 

Reinforce 
Domain 

Components 

Topics 
Identified that 

Represent 
Novel Domain 
Components 

Representative Patient Quotes 

Technical 
Quality 

No Domain; 
Pain Items 

“Skill of the 
Nurses” and 

“Skill of 
Physician” 
Items; One 
Pain Item; 
Tests and 

Treatments; 
One item on 

teamwork 

Skill; Tests, 
Treatments, Labs; 

Pain Relief 

Quickness, 
Procedures, 

Team 
Coordination, 

Diagnostic Skill 

“You have one nurse who is an expert 
on giving IVs.” 
“Dr. X is an excellent doctor - I trust his 
judgment and expertise completely.” 
“I delivered shortly after arriving at the 
hospital, and I was amazed how quickly 
[my nurse] set everything up and cared 
for me.” 
“Very poor coordination of information 
by Drs - my wife & I were told very little 
about tests, nothing about results & 
conflicting information.” 

Interpersonal 
Quality  

Nurses and 
Doctors 

Nurses, 
Physician, 
Personal 

Issues, and 
Quality of 

Service 
Domains 

Communication 
Compassionate 
Care, Honesty 

“The professional standards [the nursing 
staff] displayed as well as their 
compassionate care was exemplary.” 
“[The nursing staff] laughed and cried 
with me, giving me emotional support.” 
“The first doctor gave family false hope. 
Doctors need to be honest, and not 
provide false hope.” 

Administrative 
Quality 

Admission & 
Discharge 

Admission & 
Discharge 
Domains 

Admission; 
Discharge 

Wait Time, 
Paperwork, 

Visitor Policy, 
Transfer 
Process, 
Payment 
Process 

“Check out procedure coordination. 
Too much attention to corporate policy 
and not enough to patient wishes.” 
“The wait time for my [procedure] was 
way too long.” 
“[My nurse] made sure all paperwork 
was completed ahead of time so it was 
quick & easy once I got the all-clear 
from the doctors.” 
“I needed to be transferred to [Hospital 
B] for heart surgery - Thank goodness, I 
was transferred because [Hospital A] 
couldn't care for me.” 

Environmental 
Quality 

Hospital 
Environment 

Domain 
(Cleanliness 
and Quiet 

only) 

Room & 
Meals 

Domains 

Cleanliness; Noise 
(Alarms, 

Conversations); 
Meals 

Room 
Temperature, 
Bed & Visitor 

Comfort, 
Facility and 

Room Design 
and Condition, 

Roommate 

“West facing room. The temperature 
varied.  Had to get several blankets. 
Remove or use, as room temp varied.” 
“Very nice couch for visitors. Rooms 
are beautiful and function well.” 
“Bathroom door was broken, would not 
close, window blinds broken, would not 
open or close, both things had to be 
repaired.” 
“My roommate had many visitors very 
often and were loud. Difficult to sleep. 
They were there often late at night.” 

*Please see Table 1 for exact item wording and placement on the survey. 
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labelled in these studies yet detected an additional domain 
– environmental quality.  
 
Findings related to each of the four domains pose 
interesting realizations and implications. For instance, it 
has been argued that technical quality can be difficult for 
patients to assess,20 but analysis of our data shows that 
patients frequently comment on physician and nurse 
clinical skills. The sub-topics of technical quality that were 
discussed by patients included diagnostic skill, perceptions 
of procedures, how quickly care was performed, and team 
coordination. First, increasingly patients are being 
recognized as micro-experts in their condition, allowing 
them to gain better insights into clinical skill and quality.21 
This may allow them to assess diagnostic skill. Conversely, 
patient narratives may conflict with clinicians’ perspectives 
on diagnostic accuracy – either way, it is imperative for 
health care professionals to recognize that patients are 
commenting on this aspect of their experience. Second, 
team or care coordination is quite important to patients 
and health care providers alike, as it has been shown to 
reduce health care costs22 and improve patient 
experience.23 Patient voices clearly are communicating that 
they observe and remember when care appears to be 
coordinated and when it does not. 
 
Regarding interpersonal quality, two sub-topics emerged: 
compassionate care and honesty. Compassionate care in 
the delivery of health care has been an important area of 
academic inquiry as well as a significant area of interest for 
clinicians. As patient perceptions of compassionate care 
can be measured using established methods e.g.,24 it is a 
topic that can be added to existing surveys without 
inventing new scales. Compassionate care is a skill that can 
be taught and advanced. There are many reputable and 
established programs designed to teach compassionate 
care, including Schwartz Center Rounds25 and Press 
Ganey’s Compassionate Connected Care.26 
 
Administrative quality is assessed by evaluating non-
clinical activities. In our data, the topics that matched 
established survey domains were admission and discharge. 
Novel sub-topics of administrative quality that emerged 
are wait time, paperwork, visitor policies, payment 
processes, and transfer processes. There was some 
interaction among these topics, as wait time related to 
admission, discharge, as well as other service processes. 
While wait time has been shown to be an important issue 
in outpatient settings, little attention has been paid to 
patients’ perceptions of waiting time while in the hospital. 
However, our research shows that patients are expressing 
levels of (dis)satisfaction with inpatient waiting time as 
well. Paperwork and processes (visitor, payment, and 
transfer) are aspects of a patient’s experience that are 
necessary but can be managed. Each of these sub-topics 
are within the control of health care organizations and may 

represent low-hanging fruit for improvement in patient 
experiences.  
 
Elements of environmental quality that patients 
commented on that overlap with survey domains were 
cleanliness, noise, and food quality. Novel sub-topics 
include room temperature, bed and visitor comfort, facility 
and room design and condition, and issues with 
roommates. A systematic review of health services 
literature has shown that there is a positive association 
between the built environment and patient perceptions, 
satisfaction, and emotions.27 Again, there are existing 
methods to measure users’ perceptions of environmental 
quality in hospitals,28 which can be included in patient 
experience surveys. Roommates in the hospital can have a 
profound effect on patient perceptions of their 
experience29 and even their recovery.30 This should 
encourage hospitals to assign roommates carefully, and to 
develop methods to best pair patients in a room together. 
 
Like any research, ours has limitations. One such issue is 
that data were collected from one health care system. 
However, eleven hospitals with varying characteristics 
(rural/suburban/urban, number of beds, leadership styles) 
were represented alleviating this limitation to some extent. 
Future studies that obtain data from differing facilities and 
compare patients’ comments according to hospital 
characteristics would be interesting. Second, our study did 
not account for changes over time – our data were 
aggregated and analyzed in a cross-sectional method. 
Future studies may assess the impact of a quality 
improvement effort over time, taking a longitudinal 
approach.  
 

Practical Implications 
 
As a result of our research, health care managers who face 
a decision point of how to allocate scarce resources to 
improve care design and delivery have significantly more 
and different information on which to base their decisions. 
The results strongly support two important implications 
for health care management to improve service quality. 
First, improving patient experience survey instruments and 
data collection is a nascent topic that is worth considering: 
“It is time for a comprehensive effort to modernize and 
democratize all surveys and related data used to assess 
patient experiences with care.”1 This research provides 
empirical support for the recommendation that HCAHPS 
surveys should be re-evaluated, expanded, or re-designed 
to capture more fully what is important to patients when 
in the hospital. Evaluations of other standardized surveys 
(CG-CAHPS, Hospice and Home Health CAHPS, etc.) 
should be performed to explore whether the results found 
here apply across various health care contexts. This 
research provides support for the recommendation that 
HCAHPS surveys should be re-evaluated, expanded, or re-
designed to capture more fully what is important to 
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patients when in the hospital. Consideration should be 
given to expand the domains of standardized surveys to 
include all topics that are important to patients. 
 
Efforts should also be made to employ methods to 
increase the percent of patients who include comments on 
their surveys and the length and depth of their comments 
(telephone, IVR, email; survey wording and cover letter). 
Eliciting customer narratives and comments will be 
imperative in order to generate sufficient unstructured data 
to properly model customer perceptions and preferences. 
A current U.S. government-funded initiative is designed to 
include open-ended items on patient surveys.31 This effort 
was based on rigorous academic research that developed a 
valid instrument for eliciting patient narratives. An 
additional source of unstructured data are complaints and 
compliments.32 In health care, organizations must comply 
with regulations on how complaints are processed and 
addressed. These data may reveal important considerations 
for safety and care and quick analysis will make it easier for 
health care organizations to understand and prioritize 
patient comments and to monitor patient feedback on a 
continuous basis.33  
 
Second, patient narratives and comments can inform 
service providers how they might improve the design and 
delivery of services. “In a health policy environment that 
incentivizes attention to patient experience, rigorously 
elicited narratives hold substantial promise for improving 
quality in general.”34, p. 177 Moreover, gauging performance 
by looking at quantitative ratings alone can create a myopic 
view of service quality issues.35 Focusing on negative 
comments may provide more variance in understanding 
issues than positive comments.33 Simply collecting 
unstructured data and making sense of it is necessary but 
insufficient to drive change. A good place to start is to 
develop or hire state-of-the-art methods that mine 
important insights from patient comments. This research 
provides a template for analyzing unstructured data in an 
efficient manner to generate managerially-relevant insights.  
 
A health care organization must have processes, resources, 
and capabilities in place to translate insights into action. 
Issues that organizations face in properly utilizing 
unstructured data include data integrity, integrating such 
data into predictive models, and generating meaningful 
business intelligence.4 “Patient feedback is likely to be 
more influential if it is specific, collected through credible 
methods and contains narrative information.”36, p. 173 Once 
insights have been mined from patient comments, 
strategies and tactics must be designed to facilitate 
improvements in service quality. We argue that the insights 
gained from our study can facilitate the creation of new 
metrics of PX that can be tracked over time. Improving 
these metrics should help improve overall PX scores since 
they are derived from patient comments and thus 
represent aspects of hospital experience that matter to 

them. “Small measurable improvements in patient 
experience may be achieved over short projects. Sustaining 
more substantial change is likely to require organizational 
strategies, engaged leadership, cultural change, regular 
measurement and performance feedback and experience 
of interpreting and using survey data.”37 Rapid feedback 
adoption can be achieved by utilizing an Engage, Support, 
and Promote (ESP) model, which identifies barriers to 
implementing improvement initiatives, engages individuals 
in better understanding patients’ experiences, and provides 
an opportunity to rapidly change processes and policies.38 
 

Conclusion 
 
This research is the first to analyze a large dataset of 
solicited patient comments in a comprehensive and 
scientifically sound manner, with insights structured 
according to an empirically-derived model of service 
quality. As a result of the findings generated here, health 
care managers can better understand the breadth and 
depth of patient experiences in the hospital. The topics 
identified in this research are specific, actionable, and 
meaningful to improving care delivery, patient experience 
metrics, and associated financial implications (including 
Value Based Purchasing).39 Implications of this research 
also include a call to re-evaluate the structure, content, and 
data collection methods of patient surveys to more fully 
represent the domains of importance to patients. Finally, 
health care organizations should consider systematically 
analyzing various sources of patient comments, from 
complaints, survey comments, letters, and other sources, 
to hear from as many patients as possible. In this way, 
health care organizations will be better able to recognize 
and address issues in care delivery.  
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