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USING SENTIMENT ANALYSIS IN PATIENT SATISFACTION: A SURVEY
POONAM BHATIA! AND RAJENDER NATH

ABSTRACT. The enormous amount of unstructured data is available on the in-
ternet with increasing number of users. People express their feelings or emo-
tions in term of opinions on the web. Patient use internet sources to give review
about the hospitals, doctors, medicines, treatment, etc. The data provided by
the patients can help the health providers to improve the quality of their orga-
nizations. This data can also help the other patients to choose the best health
facility in their regions. Most of the data available on web is in textual format.
Due to its unstructured nature, it becomes difficult to extract the meaning-
ful information from this data with traditional methods. New techniques and
methods are required to analyze this massive amount of data. Sentiment anal-
ysis is the field that uses the opinions of people as an input, pre-processed them
and analyze them using lexicon based and machine learning techniques. In this
paper, role of sentiment analysis in patient satisfaction is discussed.

1. INTRODUCTION

In current scenario, healthcare industries are more focused on improving the
experiences of patients. Patients have a lot of options to choose from varieties
of services provided to them. So, Healthcare industries needs to be more active
in attracting and retaining patients. USA Government sponsors the surveys such

Lcorresponding author

2010 Mathematics Subject Classification. 68T09, 94A16.
Key words and phrases. patient satisfaction, sentiment analysis, lexicon approach, machine

learning.
3803



3804 P. BHATIA AND R. NATH

as HCAHPS ("Hospital Consumer Assessment of Healthcare Providers and Sys-
tems") in which the data related to patient satisfaction are being posted on the
web [10]. As hospitals are continuing to improve the experiences of patients,
it becomes difficult to differentiate organizations on HCAHPS score. Therefore,
sentiment analysis comes into picture.

Sentiment analysis or opinion mining is a field that classifies comments or
opinions into positive or negative that can be used to improve the quality. Sen-
timent analysis applied to patient’s experiences is the systematic analysis of pa-
tient comments. Patient comments are broken into various parts and analysis
is done on these components to measure how positive or negative is a patient
about a particular component. Patient’s Word of Mouth is the key success of the
any healthcare organizations. The positive experience of patients will encourage
the other patients to visit in the hospital. Patient satisfaction score can deter-
mine the quality and success of the hospital. Improvement can be done on the
basis of that score to enhance the quality of the hospitals in future. Quality of
care, staff behavior, environment of hospitals and basic amenities are important
factors on which patient satisfaction relied. This paper surveyed the utilization
of sentiment analysis techniques in patient satisfaction.

2. RELATED WORK

"Sentiment analysis of data could be original source of information" as stated
by National Health Service (NHS), England'. The information obtained after
analyzing data is valuable for patients in choosing the hospitals. Huge num-
ber of text comments on NHS website were analyzed in the study "Associations
between Internet-based patient ratings and conventional surveys of patient ex-
perience in the English NHS: an observational study". The reviews provided by
patients includes ratings and free text descriptions for particular aspects of care.
The accuracy of sentiment analysis techniques applied against the ratings of pa-
tients was assessed. The patient experience was measured by using national
survey also. Firstly, the factors affecting the patient satisfaction is discussed in
this section. Then, role of sentiment analysis is being described.

The Power of Information: Putting all of us in control of the health and care information we
need, 2012
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2.1. Determinants of Patient Satisfaction. Researchers worked on determin-
ing the various factors that affecting the satisfaction of the patient before using
techniques of sentiment analysis for analysis purposes. It became mandatory for

researchers to find the factors that affect the satisfaction of patients before anal-
ysis. The work in this field was started by measuring the aspects on which the
satisfaction of patients relied. Statistical and Time to complaint methods was
used for this purpose. The work done in finding the factors affecting is shown

in Table 1.
Table 1: Determinants of Patient Satisfaction
Year | Author Work Done
1997 | Skaneet et al. and | Measured the patient satisfaction by using technical,
Marley et al. interpersonal, social and moral aspects of care.

2001 | Dawn Found the customer feedback as valuable resource for
improving the quality.

2002 | Linda Qualitative and qualitative methods for satisfying pa-
tients were studied and quantitative method was
found more accurate.

2002 | Yellen Worked on instruments used to measure patient satis-
faction with specific aspects of care.

2002 | Nguyen et al. and | Studied the factors that affected the patient satisfac-

Jenkinson et al.

tion and found old age and health status as strong
determinants.

2003 | Shou Hisa Found the health status as important factor for satis-
faction of patients.
2004 | Verbeck et al. Focused on medical outcome, interpersonal factors,

ethical and moral treatment of patient.

2006 | Jose Examined the relationship between various factors
with satisfaction of patients.

2008 | Alemi Shown the inefficiency of statistical techniques in
healthcare.

2009 | Alemi and Hurd Suggested the relationship between rate of complaints

and problem with care of patients.

3805




3806 P. BHATIA AND R. NATH

2010 | Lagu T. et al. Conducted review on 33 different physician rating
websites and found these sites as novel way to pro-
vide feedback.

2010 | Gerald B. Hickson, | Developed a tool named PARS in which unsolicited pa-

MD tient complaint data was used to identify and support

interventions on high-risk clinicians.

2011 | Tonio and Rama M. | Reported the contrary results for influential effect of
age and gender.

2011 | Oyvind Found age, gender, education insignifant for patient
satisfaction.
2012 | Kupfer Observed that higher patient satisfaction as good in-

dicator of quality of service.

2014 | Rashid Al-Abri and | Reviewed the factors affecting patient satisfaction.
Amina Al-Balushi
2014 | Hawthrone Described the relationship of patient satisfaction with
previous health care experiences and health outcome.

2016 | Bekowitz Related the patient satisfaction to previous experience
of patients.
2017 | Sandra M. Pena Evaluated the dissatisfaction of patients with wait

times using real time survey.

From Table 1, it can be observed that satisfaction of patients plays major role
in improving the quality of healthcare. The inefficiency of statistical methods
was also found by the researchers. Traditional methods didn’t work well in han-
dling large amount of data. Therefore, the concept of sentiment analysis came
into picture for analyzing the sentiments of patients expressed on the internet.
The role of sentiment analysis with their existing work will be discuss in the next
section.

2.2. Role of Sentiment Analysis. As the feedback of customer was considered
valuable resource for improving the quality of the service in any organizations.
Summarizing and analyzing the opinions of the patients can play the important
role in improving the quality of the service in hospitals. Also, the statistical
methods were found inefficient in measuring the satisfaction of the patients, re-
searchers started to use the sentiment analysis methods in measuring the patient
satisfaction.
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Sentiment analysis on healthcare data have been done on the comment, en-
tity or aspect level. Various approaches, i.e. machine learning, corpus-based and
lexicon-based approaches has been applied by the researchers. Various methods
of machine learning were applied by [1-5, 7-9,11, 13,18, 19, 21, 23-25, 28].
Sentiment lexicon for healthcare was generated by using general lexicon Senti-
WordNet and Subjectivity Lexicon by [6,12,22]. Hybrid techniques, i.e. by com-
bining lexicon and machine learning has been applied by [14,15,20,27] analysis
purpose. A report has been presented by [10] that utilized sentiment analysis
and time-to-next complaint methods on information containing text. A frame-
work for patient complaints was designed by [16]. Vijay Shanker Gupta [17]
conducted online survey and hospitals were selected on the basis of satisfaction
rate of the patients by using big data analytics tools. Detection of sarcasm and
development of hospital recommender system based on comments and views
of patients were left as future work. Sunil Gohil [26] reviewed the tools avail-
able for sentiment analysis of twitter healthcare data and determined the best
method for healthcare setting by analyzing usage of methods. Researchers re-
ported the need of sentiment analysis tool trained specifically for healthcare
tweets.

The study of various methods used by researchers is shown in Table 2.

Table 2: Comparison of existing work done

Year | Author Approach Method Used Level of
Analysis
2005 | Niu et al. Machine Learning | SVM Sentence
2006 | Niu et al. Machine Learning | SVM Sentence
2009 | Xia et al. Machine Learning | Multi-class Classification | Comment
2011 | Sokolova M. & | Machine Learning | Naive bayes, SVM and | Comment
Bobicev V. decision Trees
2011 | Farrokh Alemi Machine Learning | Decision Trees, SVM, | Comment
Naive Bayes Multinomial
2012 | Goeuriot L.et al. | Lexicon Based SentiWordNet and Cor- | -
pus based approaches
2013 | Greaves F. Machine Learning | Decision Trees, SVM, | Comment
Naive Bayes Multinomial
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cision Tree (GBDT), Ran-
dom Forests and LSTM

2013 | Biyani et al Machine Learning | Semi supervised ap- | Comment
proach
2014 | Zhao Machine Learning | Classification Algorithms | Comment
2015 | Despo Georgiou | Machine learning | - -
et al. and sentiment
analysis tools
2016 | Rodrigues et al. Lexicon Based SentiStrength, Seman- | Comment
tria
2016 | Korkontzelos et | Machine Learning | Sentiment 140, Condi- | Comment
al. tional Random Field, | and En-
Subjectivity Lexicon tity
2016 | Asghar et al. Lexicon Based SentiWordNet and Cor- | Comment
pus based approaches
2016 | Del Arco FMP Corpus, Lexicon | Sentiment Orientation | -
and Machine | and Machine Learning
Learning
2016 | VijayShanker Big data Analytics | Hadoop and R Comment
Gupta tools Level
2016 | Padmavathy  P. | Machine Learning | LDA and K-Means Clus- | Aspect
and Anny Lemma tering, Level
A.
2017 | Gopalakrishnan | Machine Learning | SVM, Neural Networks | Comment
and Ramaswamy
2017 | ElMessiry et al. Hybrid LIWC Lexicon with Naive | -
Bayes Classifier
2017 | ElMessiry et al. Machine Learning | SVM, Random Forests, | Patient
Max Entropy, Boosting Com-
plaints
2017 | Sales-Zarate et al. | Lexicon based SentiWordNet Aspect
Level
2017 | Alayba et al. Machine Learning | Naive Bayes, SVM, Re- | Comment
gression and Neural Net-
works
2018 | Xia et al. Machine Learning | SVM, Gradient Boost De- | Comment
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2018 | Shweta Yadav et | Machine Learning | Neural Networks -
al.
2019 | F.J. Ramirez- | Hybrid Methods - Comment
Tinoco et al. and En-
tity
2019 | Kashfia S. Machine Learning | Naive Bayes and k-means | Comment
Clustering

Sentiment analysis has great utilization in healthcare domain. From Table 2,
it can be observed that the techniques of sentiment analysis can be applied on
various fields in health care domain in successful manner. It can be seen that
more work has been done on comment and entity level. Most of researchers
used machine learning tecniques instead of lexicon approaches which shows the
importance of thie technique. Hybrid techniques of sentiment analysis can be
applied on dataset of patients in healthcare domain to get better results as com-
pared to lexicon and machine learning methods alone. Next section describes
the research directions in this field.

3. DISCUSSIONS AND CHALLENGES

The goal of healthcare sentiment analysis is to identify the health facilities
and identify what people like or dislike about them. Patients complaints and
suggestions can motivate the organizations to improve their facilities for the
future. The various challenges in this field that can be derived from the work
are as follows:

(i) To find the authentic set of patient opinions for sentiment analysis.
(ii) Constructions of domain specific lexicon for health care.
(iii) Applicability of hybrid methods on aspect level to search the health-
related solutions closely matching to the need of patients.
(iv) Detection of irony and sarcastic sentences in patient comments.
(v) Analysis of opinions in language other than English, i.e. multilingual
sentiment analysis.

These are the challenges faced by researchers while working on sentiment anal-
ysis in health care. Next section concludes the paper.
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4. CONCLUSION

As patient satisfaction is the major factor for improving the quality of hospi-
tals. The factors affecting the satisfaction of patients has been discussed in this
paper. Applicability of sentiment analysis techniques in patient’s satisfaction is
also described. The utilization of these techniques in the health care domain
can be shown from the related work. Researchers faced many challenges while
applying these methods in patient opinions that has been discussed in previous
sections.
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