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Abstract 

 

Hospitals and other healthcare facilities face a problem in determining how to efficiently 

allocate resources to achieve optimal patient satisfaction at a relatively reasonable cost. This 

paper examines national data to gain insight on which variables are significant determinants of 

patient satisfaction. Using 2014 hospital specific patient satisfaction data from the Centers for 

Medicare & Medicaid Services, 2014 gross hospital revenue data from the American Hospital 

Directory and additional state-level data, this study ultimately determines the characteristics of 

hospitals which patient’s take most into account when reflecting upon their experience 

within the hospital setting.  
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I. Introduction 

Healthcare facilities are constantly looking for ways to improve both patient care and the 

efficiency with which they provide healthcare solutions. Hospitals in particular face a problem 

in determining how to efficiently allocate resources to achieve optimal patient satisfaction at a 

relatively reasonable cost. In previously conducted research, patient satisfaction has been linked 

to several factors which had either a positive or negative influence upon survey ratings. In 

addition to these hospital-scale factors such as health care practitioner attentiveness, large scale 

factors such as overall GDP of the state or city in which the hospital is located in addition to 

overall healthcare revenue of the state also are factors to consider. Essentially, in identifying the 

prominent measures of patient satisfaction by comparing hospital specific data from each state, 

conclusions can be reached on how to optimize a hospital’s resources to maximize patient 

satisfaction. 

II. Research Question and Contribution 

Given the increased emphasis on quality of healthcare, this study addresses the 

determinants of patient satisfaction in a healthcare facility in terms of both hospital level and 

state level factors. In considering these factors, hospitals will be able to allocate their resources 

to optimize satisfaction while state healthcare legislators will be able to understand the dynamic 

between successful and unsuccessful healthcare providers.  

The purpose of this analysis is to highlight the prominent focus upon patient satisfaction 

in the U.S. healthcare system by identifying hospital characteristics and amenities which 

patients take most into consideration when evaluating the quality of their hospital stay. This 

information can then be used to assist hospitals around the country in enhancing the level of 

patient care by determining which characteristics are most important to a patient. In comparison 
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to past studies of patient satisfaction which have focused upon patients in either a single 

hospital or region of the country, the proposed analysis will analyze hospitals throughout the 

United States, providing a comprehensive view of both strengths and shortcomings of 

healthcare providers. Additionally, the analysis will include state level variables such as GDP 

per capita, population, and state level hospital information which have not been researched 

extensively in prior studies to provide another level of depth to the study. In being able to 

provide information on a country-wide level, this research can potentially highlight areas of 

improvement within the healthcare system and in turn optimize patient satisfaction. 

III. Literature Review  

Previous patient satisfaction studies have attempted to determine the relationship between 

healthcare provider characteristics and patient expectations in a healthcare setting. While each 

study differs in factors such as targeted population, variables considered, and methods of 

conducting research, the goal of identifying key variables which patients take into account most 

when considering the quality of healthcare received remains the same.  

To begin with, Korsch et al. (1968) conducted a study on a sample of 800 patients to 

determine the causes of the increasing gaps in patient and doctor communication. To do so, the 

researchers conducted four stages of data collection beginning with a tape recorded interview 

during the patient’s visit which provided information on the patient’s perception of the 

communication of the doctors. Once the patient was released, the researchers scheduled a live 

interview to gather the patient’s thoughts on the medical visit as a whole. A chart review was 

conducted to gather demographic information as well as the doctor’s diagnosis and 

recommendations. Finally, a follow-up interview was conducted to gather data for the 

dependent variable which was a statement regarding overall satisfaction. In an effort to quantify 
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the data, given the researchers were working with verbal data, they converted each answer into a 

numerical value to process the regression in a statistical manner. After analyzing the data, the 

researchers concluded that patient expectations of a doctor prior to a visit as well as the doctor’s 

communication skills were significant while variables such as the length of the interview and 

patient demographics were not conclusive in their relation to overall patient satisfaction (Korsch 

et al., 1968). 

In 1988, researchers Paul D. Cleary and Barbara J. McNeil took a theoretical approach to 

reason that patient satisfaction is a significant indicator of quality care. Cleary and McNeil 

began by assessing the frequently used correlates within patient satisfaction research. To begin 

with, patient characteristics such a sociodemographic information are thought to be highly 

significant in predicting satisfaction. However, results from prior studies have shown that 

sociodemographic characteristics are not consistent and therefore cannot be considered a true 

predictor of satisfaction. Instead, research has found that pre-existing physical and 

psychological health conditions are more effective indicators as they are statistically shown to 

have a positive relation with patient satisfaction. (Cleary and McNeil, 1988) Attitudes and 

expectations of the patient before receiving care were  also considered to be possible 

contributors to patient satisfaction in previous studies. Research shows that expectations do play 

a role in how a patient perceives the quality of care given as a patient who has low expectations 

is found to generally have lower satisfaction with overall care. Additionally, accessibility and 

continuity of care were highlighted as a potential predictor of patient satisfaction. While prior 

studies are inconsistent in proving that accessibility to care is important, continuity of care 

where the patient is consistent with their doctor and length of visits was found to be significant 

in terms of overall patient satisfaction. Also, both technical and interpersonal aspects of patient 
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care were considered to be strong indicators of patient satisfaction. Technical aspects include 

how the doctor is perceived and the quality of care they provide, while interpersonal aspects 

include doctor to patient communication, empathy and caring on the part of the doctor. Both 

aspects were found to have positive statistical significance in predicting patient satisfaction. 

Finally, outcome of treatment was shown to have statistical significance in the limited amount 

of studies performed upon the variable, where the patient’s perceived outcome was positively 

associated with patient satisfaction. (Cleary and McNeil, 1988) Cleary and McNeil, in 

highlighting past studies on patient satisfaction, were able to locate which variables were 

statistically signirficant over the course of many regressions to eliminate weaker variables that 

may show inconsistencies over time or may not be related to patient satisfaction at all (Cleary 

and McNeil, 1988). 

Jha et al. (2008) performed a study which encapsulated the entirety of the U.S. to 

determine how patients perceive the healthcare system. To achieve the goal of identifying key 

characteristics of healthcare providers which patients take into account most, the researchers 

compared whether the hospitals performance on the Hospital Consumer Assessment of 

Healthcare Providers and Systems (HCAHPS) survey, which takes into account numerous 

variable such as communication and patient to nurse ratios, is a proper indicator of overall 

satisfaction and general quality of care. After regressing the data, the study showed significance 

in terms of the various characteristics of the hospital within the HCAHPS survey. For example, 

hospitals that have a higher nurse to patient ratio generally received higher HCAHPS scores 

which indicate higher satisfaction. Additionally, hospitals which received higher HCAHPS 

scores were more likely to provide higher quality care in cases such as myocardial infarction 

where patients were more satisfied with the outcome of treatment (Jha et al. 2008). 
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In a cohort study conducted from 2000 to 2007, Fenton et al. (2012) attempted to focus 

on the relationship between patient satisfaction and healthcare utilization, expenditures and 

outcome after treatment. Given a sample size of 51,946 patients, the researchers were able to 

use patient satisfaction as the dependent variable to assess whether it had any association to the 

independent variables of healthcare utilization, health care expenditures, and mortality. After 

analyzing and regressing the data, the researchers were able to determine that higher patient 

satisfaction generally meant lower odds of using the emergency room, higher probability of 

inpatient admission, greater total expenditures, and higher mortality. In conclusion, higher 

satisfaction displayed a positive association with inpatient admission, overall healthcare 

expenditures and increased mortality while emergency room use displayed a negative 

association (Fenton et al., 2012). 

Hamilton et al. (2013) performed another cohort study of 4,709 patients who had just 

undergone total joint replacement surgery to determine the factors which affected overall 

satisfaction post-surgery. The researchers used patient satisfaction to serve as the dependent 

variable with the independent variables coming in the form various clinical outcomes, 

satisfaction with several aspects of surgery procedure and outcome, attitude towards further 

surgery, and the length of stay in the hospital. After analyzing the data collected by the cohort 

study, predictors of patient satisfaction were found to be meeting preoperative expectations, 

satisfaction with pain relief post-surgery, as well as patient reported measurement group 

(PROM) scores which details a patient’s overall satisfaction of the outcome of the surgery. 

However, only meeting preoperative expectations, satisfactory pain relief, and an overall 

pleasant hospital experience had a large effect upon patient satisfaction, while the PROM scores 

were not as useful in predicting overall satisfaction (Hamilton et al., 2013). 
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Tsai et al. (2015) performed a recent study which focused on U.S. hospitals and the 

factors that are relevant to major surgical procedures and satisfaction post surgery. Essentially, 

the researchers set out to answer which structural features in a hospital correlate with higher 

patient satisfaction, whether efficiency in terms of length of stay is correlated with higher 

satisfaction scores, and whether hospitals with higher satisfaction scores overall provide an 

enhanced quality of care. Given a sample size of 2,953 hospitals spread throughout the U.S., the 

results of the regression revealed that higher satisfaction was generally associated with larger, 

nonprofit hospitals that were not located in rural areas. Additionally, higher satisfaction was 

associated with efficiency of treatment where shorter hospitals stays were preferred. Mortality 

and readmission rates were also shown to be significant in that hospitals with higher satisfaction 

tended to have both lower readmission and mortality rates (Tsai et al., 2015). 

Otani et al. (2015) performed a study to highlight the direct impact of pain management 

on patient satisfaction. The researchers mailed out a simple questionnaire which measured 

satisfaction with pain management as the dependent variable in addition to several interaction 

effect including nurse care, physician care, staff care and hospital room which served as 

independent variables. The regression showed that this model was statistically significant in that 

the management of pain plays a large role in predicting the satisfaction of the patient. 

Additionally, the interaction effects of physician care and staff care were also significant which 

showed that for patients that needed medicine for pain preferred more attention from doctors 

and staff workers as opposed to a patient who did not require pain medicine (Otani et al., 2015). 

In reviewing the literature, gaps are seen in the lack of focus on state level factors as well 

as other potential factors outside of the hospital setting. This research will assist in closing gaps 

within the literature as it will identify various state level characteristics to determine whether 
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they significantly impact patient satisfaction. Additionally, the research will also address 

characteristics previously studied to further solidify how they affect patient satisfaction.  

 

IV. Data 

a. Hospital-Level Data 

For this proposed study, Hospital Compare data will be used which is extracted from 

medicare.gov. This data set provides a comprehensive analysis of hospital level data based upon 

a multitude of survey questions which focus upon the hospitals cleanliness, communication of 

medicines, doctor and nurse communication, staff responsiveness, pain management, 

recommendation of hospital, and quietness. Additionally, each hospital included an overall 

hospital rating independent of these other variables which can effectively be considered the 

dependent variable of the study. Given the accessibility to this data, it can be easily used to 

identify each hospital along with its given measures of patient satisfaction (rated on a scale of 1-

5). However, since the data set omits information on hospitals that do not provide at least 100 

surveys, there will be a limit to the number of hospitals considered for each state based on the 

amount of surveys completed per hospital to control for hospitals which do not have a 

significant amount of data to contribute within the study. In eliminating these hospitals, 

hospitals size can be controlled for where smaller hospitals are not being forced to compete with 

hospital giants in terms of patient satisfaction and amenities they are able to afford. (Patient 

Survey [HCAHPS]) 

b. State-Level Data 

In regards to the correlation between greater total expenditures and higher patient 

satisfaction, the American Hospital Directory provides total revenue generated on both a state 
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and hospital level. Additionally, this directory provides information regarding the state level 

hospital characteristics such as patient days, patient beds available and total discharges per state 

which allows the study to control for size of the state in addition to expanding upon the effect 

that these state level variables have on overall hospital rating (Hospital Statistics by State). 

Additionally, to control for the size of each state, the population was taken from the 2010 Census 

to provide a more comprehensive look at the effect of these state level variables as well as the 

limit the correlation between size of the state and the larger amount of hospitals which could 

potentially have an impact upon the overall satisfaction by state (Population Estimates). 

Furthermore, the Bureau of Economic Analysis provides GDP per capita by state information to 

provide insight on whether there is a correlation in terms of wealth and overall satisfaction 

(Broad Growth across states in 2014).  

V. Methods 

a. Model Creation 

To be able to describe the relationship between the determinants of patient satisfaction 

and the dependent variable of overall hospital rating, a statistical model was formulated to be run 

under OLS regression standards. The model includes variables, from the original Hospital 

compare data set along with state level variables extracted from the American Hospital Directory 

dataset. The model includes the independent variable of overall hospital rating with the 

independent variables consisting of care transition, cleanliness, communication of medicines, 

discharge information, doctor communication, nurse communication, pain management, 

quietness, recommend of hospital, staff responsiveness, state gross patient revenue, GDP per 

capita, state patient days, state discharges, the amount of beds per person by state, and population 

of the state (Table 1). 
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b. Variable Adjustment 

A number of different factors had to be controlled for when creating the model given 

their raw values or their meaning within the regression. To begin with, state beds and state 

population were initially separate variables. However, since the variable for state beds does not 

control for the size of the hospital and is rather raw variable, it was decided that a new variable 

which divided state beds by the population would be more indicative of the actually availability 

of hospital beds in a given state as well as insight into the capacity of hospital utilization in any 

given state while controlling for the size of the state. Additionally, both state gross patient 

revenue and population had to be divided by 1000 to rescale for the high values of the variables. 

This creates a cleaner data output when the model was regressed in Stata.  

c. Check for Correlation 

Next, to check for correlation between the independent variable, a Pearson test was 

conducted to be able to determine which variables were highly correlated and to determine which 

could be removed from the overall model. The Pearson model indicates that a value of between 

0.1 and 0.3 indicates low correlation, a value between 0.3 and 0.5 indicates moderate correlation, 

and a value above 0.5 indicates strong correlation. If an independent variable has strong 

correlation to another variable, it will likely be removed from the overall model and potentially 

used as another dependent variable to determine if it is significant in that respect.  

d. Linear Regression 

OLS regression methods will be used to describe the data within Stata, with a linear 

regression being run to effectively describe each variable’s coefficient in terms of the dependent 

variable overall hospital rating.  In conducting this regression, the determinants of patient 
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satisfaction become explicit in terms of creating a clearer sense of which variables are truly 

significant in terms of their effect on patient satisfaction.  

VI. Results 

The OLS linear regression results can be found in Table 4 within the appendix. From this 

it can be determined that each variable described is significant on an alpha level of 0.05 except 

state discharges, cleanliness, and state gross patient revenue adjusted by dividing by 1000. In 

regards to the variable coefficient estimates, it can be see that they all have similar values except 

for recommendation of the hospital which has a coefficient of 0.579. In terms of the effect on 

patient satisfaction, for every 1-unit increase in recommendation of the hospital, overall hospital 

rating increases by 0.579. Given this large coefficient value, it is reasonable to assume that it is a 

strong predictor of patient satisfaction. 

The results of the Pearson correlation test seen in Table 5 revealed there was moderate 

correlation between recommendation of the hospital and overall hospital rating which is expected 

considering its high coefficient value. However, in an effort to remove this by removing 

recommendation of hospital from the regression outright, the r-squared value decreased to 0.73 

as seen in Table 5. Additionally, to adjust for the recommend variable, it was used in another 

linear regression as the dependent variable to determine whether it was more fitting in describing 

overall patient satisfaction. Table 4 indicates that this method was particularly ineffective given 

the r-squared value of 0.63.  

From the multiple regressions run, it can be seen that the initial model (Table 4) produced 

the best model in term of r-squared values as well as the amount of significant variables 

produced by the regression. Given it produced the best goodness of fit between the 3 models that 

were analyzed, it can be said that cleanliness, state discharges, and state gross patient revenue are 
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the only variable within the models which are not resoundingly significant in terms of p value as 

well as their 95% confidence interval.  

VII. Conclusions 

Patient satisfaction remains the resounding indication of how well a hospital is doing in 

comparison to its competitors. This study provides insight upon which variables are significantly 

more important than other which is highly useful in a time where allocation of resources and 

optimization of time remain high priorities to both healthcare providers and patients. From the 

results of this study, it can be seen that the variables care transition, communication of 

medicines, discharge information, doctor communication, nurse communication, pain 

management, quietness, recommendation of hospital, staff responsiveness, GDP per capita, state 

patient days, amount of beds in relation to population (population/state beds), and population are 

significant in terms of predicting a patients overall satisfaction in terms of the variable overall 

hospital rating.  

When comparing these results to prior studies mentioned previously, it can be seen that 

the expected hospital level characteristics such as doctor and nurse communication and the 

efficiency of a patients stay can have significant positive impact upon the patient’s perception of 

their overall stay in the healthcare setting. Given similar assumptions and controls within this 

study to prior studies, it is interesting to see how the hospital level variable in addition to the 

added state level variables interact and create a relatively good model in terms of its 

effectiveness in predicting overall patient satisfaction.  

There are a number of limitations to address within this study that are very important. 

First, the unavailability of census 2014 population data lead to the usage of 2010 population data 

which could potentially skew the overall population variable. While this could lead to 
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inaccuracies in terms of the significance of the variable, there is rarely a significant increase or 

decrease in population during the span of four years save for a potential natural disaster. 

Additionally, the correlation between variables such as recommendation of the hospital and the 

dependent variable of overall hospital rating is concerning in terms of its effect upon the 

accuracy of the predictors of patient satisfaction.  

Patient satisfaction will continue to be an interesting dynamic with hospitals searching for 

ways to increase overall satisfaction without sacrificing excessive resources in doing so. 

However, this study also illuminates state level variables which hospitals must be aware of when 

determining potential  locations of new healthcare facilities. Given this information, patient 

satisfaction has the potential to be optimized even further with healthcare providers utilizing this 

knowledge upon the significant predictors of patient satisfaction to their benefit and molding 

facilities to cater to the patient’s needs while retaining basic hospital necessities. Although this 

study remains far from perfect in terms of its overall explanation of patient satisfaction, it can be 

used as a basis for future studies on patient satisfaction as well as a reference for ideas on areas 

to focus upon to potentially maximize patient satisfaction.  
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VIII. Appendix 

Table 1: 

Variable Name Description Source 

Overall Hospital Rating 

(Dependent) 

The patients overall 

satisfaction score based on 

their personal experience 

within the hospital 

Hospital Compare 

Hospital Cleanliness  

 

The patient’s overall 

satisfaction with how clean 

the hospital environment 

throughout the duration of 

their stay 

Hospital Compare 

Doctor and Nurse 

Communication 

 

Overall transparency with 

treatment plans and methods 

of treating the patient 

Hospital Compare 

Staff Responsiveness 

 

Total amount of time it takes 

for a staff member other than 

the doctor or nurse to respond 

to a patient request 

Hospital Compare 

Pain Management  

 

Effectiveness of the 

prescribed treatment plan 

upon the patient with 

expectedly higher satisfaction 

with lower amounts of pain 

reported and vice versa 

Hospital Compare 

Quietness 

 

Environment of the hospital 

outside of visiting hours 

where patients are allowed to 

rest with minimum distraction 

Hospital Compare 

State Gross Patient Revenue 

 

Total amount of money in 

which patients are spending 

on healthcare in a given 

hospital per state 

American Hospital Directory 

Communication about 

Medicines 

The effectiveness in which a 

doctor or nurse communicates 

about which medicines they 

are giving. 

Hospital Compare 

Care Transition The effectiveness in which a 

patient is moved between 

hospital units and their 

residence 

Hospital Compare 



Porecha 18 
 

Discharge Information The knowledge with which 

the patient is left with when 

being discharged 

Hospital Compare 

GDP per capita The gross domestic product 

per person per state 

BEA 

Population The total population of a 

state. 

Census 

State patient days The amount of days patients 

have spent in a healthcare 

setting in a particular state 

American Hospital Directory 

Staff Responsiveness  The responsiveness of a 

healthcare providers staff and 

their attentiveness 

Hospital Compare 

State Beds The amount of beds a given 

state has 

American Hospital Directory 

State Discharges The amount of discharges a 

states has (2014) 

American Hospital Directory 

Population/State Beds The amount of people per 

beds available to control for 

state size 

N/A 

   

 

Table 2: 
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Table 3: 
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Table 4: 

N=3536 

Adjusted R-Squared: 0.8241 

 

 
Table 5:  
N=3536 

Adjusted R-Squared: 0.73 
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Table 6: 

 
 
 


