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			Abstract  

			Background: The Indian Health Services counseling technique has been used for decades, but no study has assessed its effect on patient health outcome.

			Objective: We evaluated the impact of a new discharge counseling technique on patients’ readmission rate and on identifying medication discrepancies during discharge.

			Methods: A retrospective investigational study was conducted to compare the 30 days readmission rate among patients subjected to the new counseling method with those of the standard methods (primary objective). Data for 30-day readmission rate were collected from patients’ medical records and the hospital electronic system. The secondary objective was to evaluate the frequency and types of drug-related problems detected at the time of discharge among both groups. All patients who were counseled using the new counseling technique during December 2011 to January 2012 and the standard techniques during October and November 2011 were included.

			Results: We identified 191 patients counseled using the standard technique and 233 patients counseled using the new technique. The readmission rate was lower by approximately 34% for the new counseling technique (15.8%) compared with those subjected to the standard one (24.1%; P =0.034; OR: 1.681; 95% confidence interval (CI), 1.037-2.724). The new technique helped the pharmacists to identify the discrepancies more frequently (20.6%) compared with the standard technique (5.2%; P<0.001). There were statistically significant differences regarding the type of diagnosis, gender and number of medication used between the two counseling technique. Multiple logistic regression models identified that type of counseling, and type of diagnosis was significant independent factor associated with readmission within 30 days after discharge.

			Conclusion: Our study showed that the new discharge counseling technique was associated with a lower readmission rate and improved detection of identified discrepancies 4 times more than the standard technique for identified high-risk adult and pediatric patients. Larger-scale prospective studies are needed to confirm this finding.

			Keywords: Counseling; Patient readmission; United states indian health service; Confidence interval; Drug-related problems

			Abbreviations: DRPs: Drug-Related Problems; ED: Emergency Department; SD: Standard Deviation; OR: Odds Ratio; CI : Confidence Interval

		

		
			Introduction

			Drug-related problems (DRPs) are among the main cause of avoidable hospital readmissions and emergency department (ED) visits Lack of proper patient counseling and medication review at the time of discharge can lead to many medication discrepancies and noncompliance, which can lead to medication adverse drug reactions and hospital readmission [1,2]. After hospital discharge, readmissions and ED visits are likely to decrease by 30% when patients receive proper instructions 
on their medication use Many studies have been conducted 

to examine the effect of pharmacist counseling on patient readmission rates, patient compliance, medication adverse effects and patient knowledge about his/her medication [3-12]. Some of these studies found statistical difference decrease in the readmission rate with the discharge pharmacist counseling, while other were not able to show this significant decrease in the readmission rate [11,12]. None of these studies have evaluated the effect of counseling techniques on patient outcome, even though many counseling techniques are taught to pharmacy students during their studies.

			Our health care institute is a 500-bed tertiary care facility that treats both pediatric and adult patients with complex medical and surgical problems. The services include the largest oncology service in the western part of our country. Since 1990, we have used various pharmacist counseling services, more recently based on multiple criteria (Table 1). The standard counseling technique used by our pharmacy staff was through providing basic medication information (e.g. medication name, indication, frequency, and route of administration) and then ask the patient if he or she had any questions. This standard counseling technique did not allow the pharmacist to evaluate the patient’s knowledge about his/her medication(s), nor did it allow the pharmacist to know the reason for admission to focus the counseling in a specific way. The pharmacy administration decided to change the discharge counseling technique to a newer one based on major pharmacy references through using open-ended questions (based on the modified Indian Health Service techniques) and planning for discharge medication counseling [13,14]. The Indian Health Service counseling techniques consist of 3 primary questions, and we added 4 extra questions based on a major pharmacy reference [14] This new technique included 5 main elements that we assessed during the study period. The first element was to establish rapport with the patient. The second element was to apply the REAP mnemonic (Reason for admission; Evaluate current medication regimen for DRPs, including noncompliance; Assess the patient’s knowledge base and skills to self-medicate and assess compliance-promoting strategies; and Plan to avoid DRPs after discharge). The third element was to use open-ended questions (based on modified Indian Health Service techniques). The fourth element was to use strategies to address and improve adherence, and the final element was the closing part where the patient had a chance to ask any other questions.

			Table 1: Criteria’s for patient counseling.

			
				
					
				
				
					
							
							1.    The Drug that have Narrow Therapeutic Index and are Especially Dangerous if the Least Mistake is Made

						
					

					
							
							Anticonvulsants

						
					

					
							
							Oral hypoglycemic drugs

						
					

					
							
							Warfarin

						
					

					
							
							Digoxin

						
					

					
							
							Lithium carbonate

						
					

					
							
							Immunosuppressive drugs

						
					

					
							
							Theophylline

						
					

					
							
							Anticancer drugs

						
					

					
							
							Clozapine

						
					

					
							
							Tricyclic antidepressants

						
					

					
							
							Levothyroxine sodium

						
					

					
							
							2.    The Drug is for a Few Selected Conditions, Which the Pharmacists Agree Would Particularly Benefit the Patient

						
					

					
							
							High Blood Pressure

						
					

					
							
							Diabetes

						
					

					
							
							Cardiac Diseases

						
					

					
							
							Seizures

						
					

					
							
							Organ Transplant

						
					

					
							
							End Organ Diseases

						
					

					
							
							Infectious Diseases

						
					

					
							
							3.    High-alert Medications That Bear a Heightened Risk of Causing Significant Patient Harm When They are Used in Error.

						
					

					
							
							4.    The Patient is Older Than 65 Years of Age

						
					

					
							
							5.    Patients on Five (5) or More Drugs

						
					

					
							
							(A) High Alert Drug Category

						
					

					
							
							High Alert Medications - refers to medications that have an increased risk of causing significant harm to a patient when used in error.

						
					

					
							
							Chemotherapy agents

						
					

					
							
							Oral moderate sedation agents for children

						
					

					
							
							Oral/Narcotics/Opiates for long term treatment more than two weeks.

						
					

					
							
							Insulin, subcutaneous

						
					

					
							
							Injectable, low molecular weight heparin

						
					

					
							
							Oral Methotrexate

						
					

					
							
							Warfarin

						
					

				
			

			Table 2: Checklist for patient counselling interview guide.

			
				
					
				
				
					
							
							Establish Rapport with the Patient

						
					

					
							
							⧠Hello Mr. /Mrs. /Ms. /Miss. _________________________

						
					

					
							
							⧠My name is ________________, (introduce self / profession)

						
					

					
							
							⧠I would like to take some time to counsel you on the medications which you will take at home.

						
					

					
							
							⧠I have a list of medications and want to make sure you know how to take them.

						
					

					
							
							⧠Would it be possible to discuss your medications with you (or a family member) at this time?

						
					

					
							
							Is this a convenient time for you? Do you have a family member that you think should join us? How can we contact hem/her?

						
					

					
							
							Information Gathering

						
					

					
							
							⧠Reason for admission

						
					

					
							
							⧠Evaluate current medication regimen for drug-related problems, including non-compliance, evaluate the lab for the patient

						
					

					
							
							⧠Assess the patient’s knowledge base and skills to self-medicate; assess compliance-promoting strategies

						
					

					
							
							⧠Plan to avoid drug-related problems after discharge

						
					

					
							
							The Prime Questions for New Prescriptions

						
					

					
							
							⧠What did the doctor tell you the medication is for?

						
					

					
							
							⧠How did your doctor tell you to take the medication?

						
					

					
							
							⧠What did the doctor tell you to expect?

						
					

					
							
							⧠How long to take the medication

						
					

					
							
							⧠Exactly how much or how often to take it when the medication is prescribed as needed

						
					

					
							
							⧠What to do when a dose is missed

						
					

					
							
							⧠How to store the medication?

						
					

					
							
							How & Tell Questions for Refill Prescriptions

						
					

					
							
							⧠What do you take this medication for?

						
					

					
							
							⧠How have you been taking it?

						
					

					
							
							⧠What kinds of problems are you having with it?

						
					

					
							
							Strategies to Address and Improve Adherence

						
					

					
							
							⧠Use a universal statement to open the conversation

						
					

					
							
							⧠Use a probing statement following the “I noticed/I’m concerned’’ formula.

						
					

					
							
							⧠Listen for clues that may indicate the patient is reluctant to take the prescription.

						
					

					
							
							⧠Link medication is taking to a daily activity.

						
					

					
							
							⧠Suggest the use of pillboxes and calendars.

						
					

					
							
							⧠Suggest that medication be kept where it is easily seen.

						
					

					
							
							Closing

						
					

					
							
							⧠This concludes our counseling. Thank you for your time. Do you have any questions?

						
					

					
							
							⧠If you have any question after our discussion, please contact me @____ or contact Drug Information Center @6240000 ext. 24944?

						
					

					
							
							Exit room and wash hands. Proceed to document the patient counseling in the hospital system or chart/file.

						
					

				
			

			The pharmacy administration chose two pharmacy practice residents to apply this technique during their inpatient rotation. A checklist (Table 2) with the above criteria was created for them to follow during their counseling. During their counseling, the two pharmacy residents were able to identify many important medication-related errors that we thought might have an impact on hospital readmission rate.

			In this study, we evaluated the impact of this new discharge counseling technique on patients’ readmission rate and identified medication errors during discharge compared with the standard technique.

			Materials and Methods

			The procedures followed were in accordance with the standards of the institution’s ethical committee and approval. The study was a retrospective investigational study that compared 30-day readmission rate (as the main patient outcome) among those who experienced the new counseling method versus those who experienced the standard method. Data for 30-day readmission rate were collected from patients’ medical records and the hospital electronic system. The secondary objective was to evaluate the frequency and types of DRPs detected by the pharmacist/pharmacy resident at the time of discharge among both groups. The discrepancies were categorized according to the intervention type. Medication discrepancies were identified and collected through pharmacy therapeutic intervention documentation system/software, which is part of the hospital program for electronic intervention recording by pharmacists.

			Inclusion criteria included all adult and pediatric patients (or their caregivers in the case of pediatric patients) who were counseled by the two pharmacy residents using the new counseling technique during December 2011 to January 2012 and all patients who were counseled using the standard techniques for the months of October and November 2011. This was documented on paper-based pharmacy records for both groups. Per pharmacy policy, patients who will be counseled by pharmacists must fall into one of the specific categories in Table 1. We excluded patients who did not meet the pharmacy criteria for counseling. The co investigators (pharmacy and medical residents) independently collected available data from hospital and pharmacist records for each group separately. A medical resident was given an orientation, access to therapeutic intervention documentation system, and copies of the pharmacy resident data. The collected data were then exchanged and reviewed by the other co-investigator twice, and an agreement was made for every subject for all data collected. All study contributors resolved any disagreement by consensus.

			Planned readmission, such as booked admissions for chemotherapy cycles or planned procedures, was not counted as readmission. Unintentional discrepancies at the time of discharge were identified and calculated based on the following discrepancy classifications: drug omission, wrong dose, missed medical problem (medical condition without drug therapy), allergy, and others (e.g. duplicate therapy, pharmacist mistake). The collected data were more objective, including the readmission rate plus the number of discrepancies above. The information collected for each group included the age, sex, number of medications, diagnoses (as a subjective consensus to simplify classification, we classified the diagnosis as internal medicine, oncology, or surgery), readmission rate within 30 days, admission type (full admission or ER admission), number of discrepancies identified, and types of discrepancies. 

			Statistical Analysis

			Descriptive results for all quantitative variables (e.g. age in years) were presented as mean±standard deviation (SD), while numbers (percentages) were reported for all qualitative variables (e.g. gender). Bi-variate analysis was performed using the Pearson Chi square test and independent sample t test whenever appropriate to compare the all the demographic (e.g. age, gender) and clinical characteristics (e.g. diagnosis, number of medication, discrepancy, and readmission within 30 days after discharge) between two types of counseling (standard vs new). Univariate logistic regression analysis was used to assess the relationships of readmission within 30 days after discharge, discrepancy, and type of counseling (new vs. standard). The odds ratio (OR) and 95% confidence interval (CI) for odds ratio were reported. A multivariate analysis was also performed using a multiple logistic regression analysis to assess the relationship between the dependent variable (readmission rate within 30 days after discharge) and the independent variable (counseling type: standard vs new) after adjusting for potential confounders such as age, sex, diagnosis, number of identified discrepancies, and number of medications. A 2-sided P value<0.05 was considered statistically significant. All statistical analyses were performed using Statistical Package for Social Sciences (SPSS) version 20.0.

			Results

			We identified 191 patients counseled by a pharmacist using the standard technique and 233 patients counseled by the pharmacy residents using the new technique; these figures were based on the time frame of the study and were not calculated beforehand. These numbers provide a power of greater than 90% to detect a difference of 10% or more between the two groups at 5% level of significance.

			Characteristics of the study groups

			Table 3: Characteristics of the patients and the type of counselling.

			
				
					
					
					
					
				
				
					
							
							Factor

						
							
							Counseling Type

						
							
							P-valueψ

						
					

					
							
							Standard(n=191)

						
							
							New (n=233)

						
					

					
							
							Diagnosis

						
					

					
							
							Medicine*

						
							
							91 (47.6%)

						
							
							79 (33.9%)

						
							
					

					
							
							    Surgical

						
							
							57 (29.8%)

						
							
							80 (34.3%)

						
							
							0.012

						
					

					
							
							    Oncology*

						
							
							43 (22.5%)

						
							
							74 (31.8%)

						
							
					

					
							
							Age in years

						
					

					
							
							 <18

						
							
							25 (13.1%)

						
							
							42 (18.0%)

						
							
							0.166

						
					

					
							
							 ≥18

						
							
							166 (86.9%)

						
							
							191 (82.0%)

						
							
					

					
							
							Gender

						
					

					
							
							Male

						
							
							74 (38.7%)

						
							
							116 (49.8%)

						
							
							0.023

						
					

					
							
							Number of Medication at discharge

						
							
							07.3±04.6

						
							
							08.4±04.4

						
							
							0.011§

						
					

				
			

			Results are expressed as number (percentage) and median (Inter quartile range).

			ψP-value has been calculated using Pearson Chi-Square test..

			§P-value has been calculated using Independent Sample t-test.

			*Medicine vs. Oncology p=0.005; Medicine vs. Surgery p=0.038; Surgery vs. Oncology p=0.430 using multiple comparison with Bonferroni correction test.

			The average age of children between the new intervention group and the standard intervention group is approximately similar at the statistical significant level of (P 0.48). Similarly there was no statistically significant difference in the mean age of adult patients between the new intervention group (59.7±16.7 years) and the standard intervention group (56.9±18.1 years). More males were included in the new intervention than those who were subjected to the standard intervention, and this difference was statistically significant (P=0.023). Although patients were almost evenly distributed according to the type of diagnosis of patients with the new counseling technique, it was not the case among patients who experienced the standard counseling technique; almost half of these patients had a diagnosis that fell under the internal medicine category and the rest were distributed over the oncology and surgery categories, and these differences were statistically significant (P 0.012) (Table 3). Multiple comparison analysis using Bonferroni correction test showed that the proportion of patients received standard counseling were significantly more among the medicine (47.6%) vs. Oncology (22.5%), and vs. Surgery (29.8%) at the statistical significant level of P=0.005 and P=0.038 respectively. The number of medications used by patients was higher among patients who were counseled by the new counseling technique compared with the standard technique, and this difference was statistically significant at P=0.011 (Table 3).

			Number of medication errors

			The discrepancies were more frequently detected (4 times) among patients who were subjected to the new counseling technique than among those who experienced the standard counseling technique, and this difference was statistically significant (P < 0.05). It was found that most of the discrepancies detected among patients counseled with the standard technique were incorrect doses, whereas missed medical problems and drug omission were the most frequently detected discrepancies in the group counseled with the new technique, with each discrepancy observed for (Table 4).

			Table 4: Number and types of identified discrepancies during discharge according to the type of counseling technique.

			
				
					
					
					
					
					
					
				
				
					
							
							Factor

						
							
							Counseling Type

						
							
							OR

						
							
							95% CI

						
							
							P-valueψ

						
					

					
							
							Standard  (n=191)

						
							
							New (n=233)

						
					

					
							
							Discrepancy found

						
					

					
							
							Yes

						
							
							10 (5.2%)

						
							
							48 (20.6%)

						
							
							0.213

						
							
							0.105-0.434

						
							
							<0.001

						
					

					
							
							Type of Discrepancy

						
					

					
							
							Drug Omission

						
							
							0

						
							
							14 (6.0%)

						
							
							 

						
							
							 

						
							
							 

						
					

					
							
							Wrong Dose

						
							
							7 (3.7%)

						
							
							13 (5.6%)

						
							
							 

						
							
							 

						
							
							 

						
					

					
							
							Missed Medical Problem

						
							
							0

						
							
							14 (6.0%)

						
							
							 

						
							
							 

						
							
							----

						
					

					
							
							Allergy

						
							
							0

						
							
							1 (0.4%)

						
							
							 

						
							
							 

						
							
							 

						
					

					
							
							 Other

						
							
							3 (1.6%)

						
							
							4 (1.7%)

						
							
							 

						
							
							
					

				
			

			Readmission rates within 30 days after discharge

			The readmission rate was significantly higher among those who were counseled by the standard counseling technique (24.1%; n = 46) compared with those subjected to the newer one (15.8%; n = 37; P 0.034), with odds ratio of 1.681 (95% CI: 1.04-2.7) using univariate logistic regression analysis indicate that the odds of readmission within 30 days after discharge among patients who were received standard counseling technique is 68% more than those patients who were received new counseling technique (Table 5).

			Table 5: Relationship between counseling type and readmission rate within 30 days after discharge.

			
				
					
					
					
					
					
					
				
				
					
							
							Factor

						
							
							Counseling Type

						
							
							OR

						
							
							95% CI

						
							
							P-valueψ

						
					

					
							
							Standard (n=191)

						
							
							New (n=233)

						
					

					
							
							Readmission within 30 days after discharged

						
							
							46 (24.1%)

						
							
							37 (15.8%)

						
							
							1.681

						
							
							1.037-2.724

						
							
							0.034

						
					

				
			

			*Results are expressed as number (percentage), Odds ratio (OR) with 95% Confidence Interval (CI).

			ψP-value has been calculated using pearson chi-square test.

			A step by step multiple logistic regression models was used to identify if the type of counseling technique (standard vs. new technique) is statistically significant independent factor associated with the dependent variable (readmission within 30 days after discharge) after adjusting for potential confounders such as age, gender, diagnosis, number of identified discrepancies, and number of medications. The statistically significant independent factors associated with readmission within 30 days after discharge included: the type of counseling technique, and type of diagnosis (Table 6). The adjusted odds ratio for standard type of counseling was 1.921 (95% confidence interval, 1.152-3.203), with P=0.012, which indicates that the adjusted odds of readmission within 30 days after discharge among those patients who were received standard counseling technique is almost two times more than among those patients who were received new counseling technique after adjusting for independent factors (Table 6).

			Table 6: Multiple logistics regression to identify significant independent factors associated with readmission rate within 30 days after discharge

			
				
					
					
					
					
				
				
					
							
							Factor

						
							
							Adjusted Odds Ratio

						
							
							95 % for Adjusted Odds Ratio

						
							
							P-value¥

						
					

					
							
							Type of Counseling (old)

						
							
							1.921

						
							
							1.152 - 3.203

						
							
							0.012

						
					

					
							
							Diagnosis

						
							
							
							
					

					
							
							Surgical

						
							
							1

						
							
							
					

					
							
							Medical

						
							
							1.904

						
							
							0.939 - 3.862

						
							
							0.074

						
					

					
							
							Oncology

						
							
							3.912

						
							
							1.921 - 7.965

						
							
							<0.001

						
					

				
			

			Results are expressed as Odds ratio (OR) with 95% Confidence Interval (CI). The dependent variable is readmission rate within 30 days after discharge and independent variables are type of counseling, age in years, and diagnosis.

			¥ P-value has been calculated using wald test.

			Discussion

			The standard method of medication counseling is based on the pharmacist providing information and the patient listening to instructions. The pharmacist may clarify the patient’s knowledge and understanding by asking “Did you understand what I said?” or “Do you have any question for me?” These direct instructions and close-ended questions do not verify whether the patient knows how to use his or her medication appropriately. The Indian Health Services counseling technique has 3 open-ended questions that use the effective educational approach of “teaching back” to verify the patient’s understanding of his/her medications and fill in any gaps. This counseling technique has been used for decades in the United States but was not known in our country and our students and pharmacists did not learn this technique during their studies in national pharmacy schools. We did not find studies assessing this counseling technique in terms of patient outcomes or the effect of the REAP mnemonic approach on readmission rate. We decided to study the modified Indian Health questions (the same questions plus another 4 questions), which were found in one reference [13] in addition to other techniques from another reference [14]: establishing rapport, applying the REAP mnemonic, using strategies to address and improve adherence, and finally using the closing technique. Although it was not mentioned in the major references, our residents also evaluated patient laboratory values as part of evaluating the current medication regimen in the REAP mnemonic, which helped in identifying many serious errors before patient discharge.

			Our study has many advantages. The new discharge counseling technique was associated with a statistically significant 36% lower readmission rate. Although there was a statistically significant difference in the average number of medications for each group, this could indicate another advantage of our study: the average number of medications was higher in the new counseling technique group, which may mean that patients in our group were sicker and that their chance of noncompliance and readmission might have been higher. Even though it was not statistically significant, the admission rate for inpatient (i.e. not only ER visit) in the standard technique group was higher than that in the new technique group, which may mean that the patients were really sick and required real admission to the hospital rather than just an ER visit. The number of discrepancies identified was 4 times higher in the new counseling technique compared with the standard one, and it was also statistically significant. The new counseling technique improved the detection of missed medical problems and drug omissions that might have had an impact on the readmission rate for these patients.

			The drawback of our study is that the two groups were not identical regarding the sex of patients and their diagnoses, and this is mostly because our study was retrospective, but the readmission was still statistically significantly associated with counseling type after adjusting for these confounding factors. Another drawback is that the study represents the experience of a single center. A prospective controlled study will be needed to confirm our findings. The two different groups conducting the education are not limitation for our study since the pharmacy residents were already registered pharmacists and they were in their first year of residency which was manly pharmaceutical care rotation.

			Conclusion

			Our study showed that the new discharge counseling technique was associated with a lower readmission rate and improved detection of identified discrepancies 4 times higher than the standard technique for identified high-risk patients. Prospective studies to confirm the benefit of this new counseling technique are needed before recommending it to similar health care institutes. The retrospective nature of this study is a major drawback.
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