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the null means that errors were heteroscedastic).  The heteroscedasticity of the regression 

might be resolved through log-transformation of the independent variables; however, this 

log-transformation was only carried out after further fine-tuning and interpretation of the 

original regression. 

A second model was created by expanding the original to include hospital 

acquired infection rates at the hospital level.  The infection rates included CAUTI, 

CLABIS, and MRSA. 

Without the addition of three infection rates, three of the four types of 

communication were identified as significant predictors of readmission.  These three 

communication types remained significant predictors with the inclusion of the infection 

rates.  Of the infection types, MRSA infections were significant.  Each 1% increase in the 

MRSA infection rate was associated with a 0.12% increase in the readmission rate, 

suggesting that hospital-acquired MRSA infections influenced readmissions. It should be 

noted that the addition of the covariates of infection rate raised the R2 of the original 

regression for RQ1 from .1158 to .1815, indicating the substantial important of infection 

rate as a covariate.    

An examination of the b coefficient values in Table 4.4 indicates the following 

relationships of interest: 

 Each 1-point increase in High Nurse Communication increased the readmission 

rate by 0.054%.   

 Each 1-point increase in High Physician Communication decreased the 

readmission rate by 0.033%.   
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Table 4.5. Second OLS Regression Results: Infection Rates Added 

 

Source SS df MS  

Number of 

obs 1,770 

Model 335.639 14 23.974  F (14, 1755) 27.79 

Residual 1513.786 1,755 0.863  Prob > F 0.0000 

Total 1849.426 1,769 1.045  R-squared 0.1815 

     

Adj R-

squared 0.175 

     Root MSE 0.92874 

       

Readmissions 
Coef. 

Std. 

Err. t. P>|t| 95% Lower 

95% 

Higher 

Nurse 

Communication 0.055 0.010 5.480 0.000 0.035 0.074 

Physician 

Communication -0.033 0.010 -3.440 0.001 -0.052 -0.014 

Received 

Information -0.072 0.009 -7.980 0.000 -0.090 -0.055 

Understood 

Information -0.005 0.008 -0.660 0.511 -0.022 0.011 

CLABSI 0.048 0.047 1.020 0.307 -0.044 0.139 

CAUTI -0.014 0.026 -0.520 0.601 -0.064 0.037 

MRSA 0.121 0.029 4.240 0.000 0.065 0.177 

Clean Facilities -0.017 0.005 -3.130 0.002 -0.027 -0.006 

Quiet Hospital 0.010 0.004 2.560 0.011 0.002 0.017 

Overall 

Hospital -0.030 0.006 -4.650 0.000 -0.042 -0.017 

Voluntary Non-

Profit -0.054 0.056 -0.960 0.339 -0.164 0.056 

Proprietary 

Ownership 0.243 0.078 3.120 0.002 0.090 0.396 

Physician 

Owned 0.521 0.220 2.370 0.018 0.091 0.952 

Critical Care -0.010 0.204 -0.050 0.961 -0.411 0.391 

Constant 22.787 0.782 29.130 0.000 21.253 24.322 

       
note: acute, gov and emergency variables were omitted due to collinearity 
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  Each 1-point increase in Information for Recovery decreased the readmission rate 

by 0.072%.   

 Each 1% increase in MRSA infection rates raised readmissions by 0.12%. 

The only change made to the model was to log-transform ratio variables and compute the 

regression again in order to determine whether heteroscedasticity disappeared (with 

CAUTI and CLABSI infections dropped, as they were not significant). The log-

transformed results resulted in a decline in heteroscedasticity, χ2 = 14.81, p = .0001, but 

not its absence. Therefore, heteroscedasticity remained as one of the limitations of the 

study.  

 Further efforts were made to increase explanatory power and variables 

representing hospital demographics were included in a third model.  These variables were 

also obtained from CMS and are found in the Provider of Services dataset (Provider of 

Services, 2017).  This served as the final model and brought in the number of certified 

hospital beds, whether or not the facility is located in an urban setting, and the region of 

the United States where the facility is located.  Hospitals outside of the 50 states (i.e. 

Puerto Rico, Guam, etc.) were used as the reference category, thus creating coefficients 

for each of the four regions. 

4.3 SUMMARY OF RESULTS  

 Of the new variables, only the number of certified beds and the Northeast 

region proved to be significant predictors of hospital readmissions.  Additionally, High 

Nurse Communication is no longer statistically significant as a communication predictor.  

An examination of the b coefficient values in Table 4.4 indicates the following 

relationships of interest: 
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 Each 1-point increase in High Physician Communication decreased the 

readmission rate by 0.032%, after the inclusion of other predictors and control 

variables.   

 Each 1-point increase in Information for Recovery decreased the readmission rate 

by 0.062%, after the inclusion of other predictors and control variables.   

 Each 1% increase in MRSA infection rates raised readmissions by 0.11%, after 

the inclusion of other predictors and control variables. 

 Each certified bed in the facility raised readmissions by 0.001%, after the 

inclusion of other predictors and control variables. 

 Hospitals located in the Northeast had a rate of readmissions 0.772% higher than 

facilities located in other regions of the county. 
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Table 4.6. Third OLS Regression Results: Hospital Attributes Added 

Source SS df MS  

Number of 

obs 1,463 

Model 388.590 20 19.430  F (14, 1755) 23.91 

Residual 1172.01 1,442 0.813  Prob > F 0.0000 

Total 1560.603 1,462 1.067  R-squared 0.249 

     

Adj R-

squared 0.2386 

     Root MSE 0.90154 

       
Readmissions 

Coef. 

Std. 

Err. t. P>|t| 95% Lower 

95% 

Higher 

Nurse 

Communication 0.018 0.012 1.560 0.119 -0.005 0.042 

Physician 

Communication -0.032 0.011 -2.990 0.003 -0.053 -0.011 

Received 

Information -0.062 0.010 -6.340 0.000 -0.082 -0.043 

Understood 

Information -0.004 0.009 -0.410 0.679 -0.022 0.014 

CLABSI 0.064 0.051 1.240 0.215 -0.037 0.164 

CAUTI -0.044 0.029 -1.540 0.124 -0.101 0.012 

MRSA 0.109 0.031 3.520 0.000 0.048 0.170 

Clean Facilities -0.009 0.006 -1.440 0.150 -0.020 0.003 

Quiet Hospital 0.015 0.005 3.110 0.002 0.005 0.024 

Overall 

Hospital -0.021 0.007 -2.890 0.004 -0.036 -0.007 

Voluntary Non-

Profit -0.101 0.067 -1.510 0.131 -0.232 0.030 

Proprietary 

Ownership 0.152 0.083 1.820 0.069 -0.012 0.316 

Physician 

Owned 0.506 0.234 2.160 0.031 0.047 0.966 

Critical Care -0.053 0.235 -0.220 0.823 -0.514 0.409 

Number of 

Beds 0.001 0.000 6.590 0.000 0.000 0.001 

Midwest 0.355 0.349 1.020 0.309 -0.329 1.039 

Northeast 0.772 0.350 2.200 0.028 0.085 1.459 

South 0.272 0.347 0.780 0.434 -0.409 0.954 

West 0.034 0.348 0.100 0.921 -0.648 0.717 

Rural Hospital -0.099 0.094 -1.050 0.296 -0.284 0.086 

Constant 22.608 0.971 23.280 0.000 20.703 24.513 

note: acute, gov and emergency variables were omitted due to collinearity      
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Table 4.7. Results of Hypothesis Testing 

Research Question Null Hypothesis Results 

 

RQ1: Is there a statistically 

significant relationship between 

High Nurse Communication and 

the readmission rate, after 

controlling for Clean Facilities, 

High Hospital Rating, Quiet 

Hospital, Emergency, Hospital 

Type, and Ownership?   

 

 

There is not a statistically 

significant relationship between 

High Nurse Communication 

and the readmission rate, after 

controlling for Clean Facilities, 

High Hospital Rating, Quiet 

Hospital, Emergency, Hospital 

Type, and Ownership? 

The null 

hypothesis 

could not be 

rejected,  

b =  -0.018,  

t = 1.560,  

p = .119. 

RQ2: Is there a statistically 

significant relationship between 

High Physician Communication 

and the readmission rate, after 

controlling for Clean Facilities, 

High Hospital Rating, Quiet 

Hospital, Emergency, Hospital 

Type, and Ownership? 

 

There is not a statistically 

significant relationship between 

High Physician Communication 

and the readmission rate, after 

controlling for Clean Facilities, 

High Hospital Rating, Quiet 

Hospital, Emergency, Hospital 

Type, and Ownership. 

The null 

hypothesis 

was rejected, 

b = -0.032,  

t =    -2.99,  

p = .0003. 

RQ3: Is there a statistically 

significant relationship between 

Information for Recovery and the 

readmission rate, after controlling 

for Clean Facilities, High 

Hospital Rating, Quiet Hospital, 

Emergency, Hospital Type, and 

Ownership? 

 

There is not a statistically 

significant relationship between 

Information for Recovery and 

the readmission rate, after 

controlling for Clean Facilities, 

High Hospital Rating, Quiet 

Hospital, Emergency_Services, 

Hospital_Type, and 

Hospital_Ownership. 

 

The null 

hypothesis 

was rejected, 

b = -0.062,  

t =  -6.340,  

p < .000.  

RQ4: Is there a statistically 

significant relationship between 

Understood Care for Recovery 

and the readmission rate, after 

controlling for Clean Facilities, 

High Hospital Rating, Quiet 

Hospital, Emergency, Hospital 

Type, and Ownership? 

 

There is not a statistically 

significant relationship between 

Understood Care for Recovery 

and the readmission rate, after 

controlling for Clean Facilities, 

High Hospital Rating, Quiet 

Hospital, Emergency, Hospital 

Type, and Ownership. 

The null 

hypothesis 

could not be 

rejected,  

b = -0.004,  

t = -0.410,  

p = .679. 

These findings have been discussed further in chapter 5 of the study.  
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CHAPTER 5 

DISCUSSION 

5.1 CONCLUSIONS 

Study results indicated that there was a very small, but statistically significant, 

negative correlation between Physician Communication and readmission rates, and also 

between Information for Recovery and admission rates. Thus, physician communication 

was likely to have been a factor in reducing readmissions, as was all communication 

related to the management of home care. These relationships appear to be theoretically 

supported, in that both physician communication and general communication relating to 

home care ought to result in an improvement in relative post-discharge outcomes, leading 

to a reduced rate of readmissions.  In addition, it was determined that reach 1% increase 

in MRSA infection rates raised readmissions by 0.11%, after the inclusion of other 

predictors and control variables in the analysis. 

In addition, two hospital demographic variables proved to be significant 

indicators.  The coefficient for number of beds appears small on the surface at a rate of 

only .001, however it is important to note that this increase is for each bed.  The mean for 

all hospitals is 175 beds, which would result in a .175% increase in readmissions.  With a 

standard deviation of over 200 beds, this variable becomes an important contributor to 

readmission rates.
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 If Orem’s (Orem, 1981) self-care theory is correct, then post-discharge patients 

are highly motivated to return to the level of self-care possible for them on the basis of 

medical condition and other limiting factors. Given the existence of such motivation, 

Orem’s theory predicts that post-discharge patients are likely to make appropriate use of 

the healthcare information that they are given in order to engage in the appropriate self-

care activities. In this study, the existence of a statistically significant relationship 

between (a) two types of communication (physician and nurse communication) and 

readmission rates; and (b) one communication outcome (being given information about 

what kinds of care activities to carry out at home) and readmission rates were broadly 

compatible with Orem’s theory.  However, the direction of the b coefficients in these 

three regression models indicated that Orem’s theory appeared to be functioning 

differently for physicians and nurses. The fact that the b coefficient for physician 

communication was negative, while nurse communication was not significant, supports 

the inference that physician communication is somehow more instrumental in lowering 

readmission rates. This finding is broadly compatible with previous findings 

(Bodenheimer et al., 2002; Ditewig et al., 2010; Fonarow et al., 1997; Forster et al., 2003; 

Frankl et al., 1991; Hansen et al., 2011; Healy et al., 2013; Jaarsma et al., 1999; Koehler 

et al., 2009; Koelling et al., 2005; Marcantonio et al., 1999; Merkow et al., 2015; 

Michalsen et al., 1998; Rich et al., 1993; Strömberg, 2005) that physician-designed and –

managed communication is useful in giving patients the quantity and quality of 

information that they require in order to minimize their chances of readmission.  
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5.2 LIMITATIONS 

 The study was limited by the aggregated nature of the data. Because the HCAHPS 

data pertain to hospitals, not individual patients, interpretation of results is also limited. 

The use of hospitals—rather than patients, nurses, or physicians—as the unit of analysis 

in the HCAHPS data means that numerous potentially relevant variables (such as 

experience level of nurses, education level of patients, etc.) cannot be included in data 

analysis. Thus, explanatory power is lost by treating hospitals as the unit of analysis, 

limiting the scope of the current study’s findings. The R2 of the model was .249, 

indicating that around 75% of variation in readmission rates is not accounted for.    

 However, any study that explores behavior will have challenges in accounting for 

all potential variances.  In his widely-cited 1988 study, Jacob Cohen found that for 

behavioral science studies, an R2 of .13 was the minimum required to explain a moderate 

effect and an R2 of .326 was the minimum required to explain a large effect (Cohen, 

1988).  Additional studies have shown that R2 as low as .10 are adequate for use when 

human behavior is the primary focus (Falk & Miller, 1992). 

 Therefore, while this study may only explain approximately 25% of the variation 

in readmissions, it falls well within established ranges for the area of study. 

5.3 SUGGESTIONS FOR PRACTICE 

 On the surface, the primary finding of the study is that proper communication 

between the patient and the physician can lead to decreased readmission rates.  

Unfortunately, this is not easy to implement.  There are many limitations on a physician’s 

time and it may be hard to justify spending more time on a task that has commonly been 

delegated to support staff.  However, the findings of this study clearly indicate that doing 
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so has no benefit to the patient as there was no significant correlation between nurse 

communication and readmissions. 

One challenge to increase communication between the physician and the patient is 

the lack of reimbursement for doing so.  One of the primary tools for calculating 

physician reimbursement is the RVU, which does not allot much (if any) weight for 

communication.  Given the directive from CMS to reduce readmissions, in the form of 

severe penalties, a case could be made for additional reimbursement for physicians who 

have better communication practices as these are tied to lower readmission rates.   

Another area for practices to explore is understanding why nurse communication 

did not have a significant impact on readmissions. It is possible that nurses are not 

providing discharged patients with the kind of information necessary for them to better 

manage their home care, which, in theory, would result in a higher percentage of 

readmissions.      

5.4 SUGGESTIONS FOR FUTURE STUDY 

 Future scholarship on the relationship between communication and readmission 

rates could be improved through the use of more specific patient demographics in the 

study.  While this study did attempt to capture these variables via proxy by the use of 

rural status and regional location, patient statistics such as gender, race, and education 

level could be valuable in further study. 
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APPENDIX A: HCAHPS SURVEY FORM 

YOUR CARE FROM NURSES 

 

1.During this hospital stay, how often did nurses treat you with courtesy and respect? 

1. Never 

2. Sometimes 

3. Usually 

4. Always 

 

2.During this hospital stay, how often did nurses listen carefully to you? 

1. Never 

2. Sometimes 

3. Usually 

4. Always 

  

3.During this hospital stay, how often did nurses explain things in a way you could 

understand? 

1. Never 

2. Sometimes 

3. Usually 

4. Always 

 

4.During this hospital stay, after you pressed the call button, how often did you get help 

as soon as you wanted it? 

1. Never 

2. Sometimes 

3. Usually 

4. Always 

9. I never pressed the call button 
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YOUR CARE FROM DOCTORS 

 

5. During this hospital stay, how often did doctors treat you with courtesy and respect? 

1. Never 

2. Sometimes 

3. Usually 

4. Always 

 

6. During this hospital stay, how often did doctors listen carefully to you? 

1. Never 

2. Sometimes 

3. Usually 

4. Always 

 

7. During this hospital stay, how often did doctors explain things in a way you could 

understand? 

1. Never 

2. Sometimes 

3. Usually 

4. Always 

 

THE HOSPITAL ENVIRONMENT 

 

8. During this hospital stay, how often were your room and bathroom kept clean? 

1. Never 

2. Sometimes 

3. Usually 

4. Always 

 

9. During this hospital stay, how often was the area around your room quiet at night? 

1. Never 

2. Sometimes 

3. Usually 

4. Always 
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YOUR EXPERIENCES IN THIS HOSPITAL 

 

10. During this hospital stay, did you need help from nurses or other hospital staff in 

getting to the bathroom or in using a bedpan? 

 

1. Yes 

2. No  If No, Go to Question 12 

 

11. How often did you get help in getting to the bathroom or in using a bedpan as soon as 

you wanted? 

1. Never 

2. Sometimes 

3. Usually 

4. Always 

 

12. During this hospital stay, did you need medicine for pain? 

1. Yes 

2. No  If No, Go to Question 15 

 

13. During this hospital stay, how often was your pain well controlled? 

1. Never 

2. Sometimes 

3. Usually 

4. Always 

 

14. During this hospital stay, how often did the hospital staff do everything they could to 

help you with your pain? 

1. Never 

2. Sometimes 

3. Usually 

4. Always 

 

15. During this hospital stay, were you given any medicine that you had not taken before? 

1. Yes 

2. No  If No, Go to Question 18 

 

16. Before giving you any new medicine, how often did hospital staff tell you what the 

medicine was for? 

1. Never 

2. Sometimes 

3. Usually 

4. Always 
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17. Before giving you any new medicine, how often did hospital staff describe possible 

side effects in a way you could understand? 

1. Never 

2. Sometimes 

3. Usually 

4. Always 

 

WHEN YOU LEFT THE HOSPITAL 

 

18. After you left the hospital, did you go directly to your own home, to someone else’s 

home, or to another health facility? 

 

1. Own home 

2. Someone else’s home 

3. Another health facility  If Another, Go to Question 21 

  

19. During this hospital stay, did doctors, nurses or other hospital staff talk with you 

about whether you would have the help you needed when you left the hospital? 

1. Yes 

2. No 

 

20. During this hospital stay, did you get information in writing about what symptoms or 

health problems to look out for after you left the hospital? 

1. Yes 

2. No 

 

OVERALL RATING OF HOSPITAL 

 

Please answer the following questions about your stay at the hospital named on the cover 

letter. Do not include any other hospital stays in your answers. 

 

21. Using any number from 0 to 10, where 0 is the worst hospital possible and 10 is the 

best hospital possible, what number would you use to rate this hospital during your stay? 

0   Worst hospital possible 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10   Best hospital possible 
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22. Would you recommend this hospital to your friends and family? 

 

1. Definitely no 

2. Probably no 

3. Probably yes 

4. Definitely yes 
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APPENDIX B: SCATTERPLOTS 

 

1
2

1
4

1
6

1
8

2
0

50 60 70 80 90 100

Nurse communication

95% CI Fitted values

READM_Score

1
2

1
4

1
6

1
8

2
0

60 70 80 90 100
Physician Communication

95% CI Fitted values

READM_Score



 

53 

 

 

 

1
2

1
4

1
6

1
8

2
0

50 60 70 80 90 100

Information for Recovery

95% CI Fitted values

READM_Score

1
2

1
4

1
6

1
8

2
0

20 40 60 80 100
Understood Care for Recovery

95% CI Fitted values

READM_Score


