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ABSTRACT:
Background: Health care expenditures in the United States have been increasing exponentially while hospital care accounts for one-third of the costs. Approximately 20% of hospitalized Medicare beneficiaries are being readmitted within 30 days following their discharge which further increases these costs.  Despite the use of various peridischarge interventions that focus on patient education, discharge planning, close follow-up appointments, and medication reconciliation endeavors, readmission rates continue to be high. As a quality measure, penalties for high rates are inversely affecting the reimbursements.  Currently, research on the factors contributing to hospital readmissions are mostly derived from cohort studies or chart reviews through the views of health care providers, however few studies include patients’ perspectives. We believe that engaging patients in the discharge planning process can help better identify patients’ post-discharge needs and therefore implement more effective readmission prevention strategies.
Objective: To identify the factors contributing to hospital readmissions from patients’ perspectives in a large urban community hospital in Charlotte, North Carolina. 
Methods: We evaluated all consecutive, unplanned readmissions to the hospitalist service within 30 days of discharge between February 23, 2016 - April 25, 2016, using the State Action on Avoidable Rehospitalizations (STAAR) diagnostic tool worksheet along with face-to-face patient interviews and retrospective chart reviews from the Electronic Health Records (EHR).
Results: During the study period, 80 patients were readmitted within 30 days of their discharge with 28 of them having more than one readmission. The mean age was 50.8±18.3 (19-98) years. Of the 80 patients, 51% were male. Similarly, 51% were black. Sickle cell disease was the top diagnosis (11.3%) in both index admission and readmission; while among super-utilizers (patients with greater than one readmission) this rate was even higher (25%). Predixion scores were found to be reliable, correctly identifying the high-risk population for readmission. The number of days between admissions was 12.6± 8.1 (1-28) with a peak at the seventh day of discharge. Patient interviews identified some modifiable risk factors for readmissions such as the inability to obtain medications or make follow-up appointments, and problems related to transportation, housing, and social support. While 41% had some type of limited functional status, only 20% of patients had home health care at discharge.  Despite clear discharge planning and patient understanding of the plan by teach-back method being recorded at discharge, almost one-third of patients appeared to lack the ability to self-manage symptoms and understand the disease process.
Conclusions: The causes of readmissions are multifactorial in the face of an aging population with multiple complex medical problems. While comprehensive peridischarge interventions are one way to reduce readmission rates, our study demonstrated that certain patient populations require tailored approaches. Engaging patients in the discharge planning process can help identify and address barriers that may otherwise be missed. In patients with low socioeconomic status (SES), improvement in social, economic, and environmental layers of population health have the potential to prevent hospitalizations and readmissions in the long term. Multisectoral collaborations between health care systems, public health and hospital-community partnerships are required to align goals and initiatives to assure the success of healthy people in healthy communities.




INTRODUCTION:
	United States health care expenditures have increased exponentially between 1970-2000 and continue to grow. The total national health expenditures in 1970 were $74.9 billion, with an increase to $2.3 trillion in 2008, and are projected to be $4.5 trillion in 2019.1 One-third of the costs will be related to hospital care. In the era of Affordable Care Act (ACA), while increasing the number of insured, new approaches in health care delivery will be necessary to ensure lower costs and higher quality care. Currently, one-fifth (19.6%) of hospitalized Medicare beneficiaries are being readmitted within 30 days after discharge.2 “Healthy People in Healthy Communities” 2010 and 20203 state goals as attaining high quality lives free of preventable diseases, achieving health equity, and eliminating disparities. However, high numbers of hospitalizations, readmissions, and related costs demonstrate the need to provide better primary and secondary prevention for chronic diseases to reach these goals. Additionally, the higher risk for readmissions among black2,4 and low-income5 patients raises questions about the effectiveness of the current system on health equity. 
	In an effort to encourage better inpatient care to prevent rehospitalizations and contain costs, Centers for Medicare and Medicaid Services (CMS) established a Readmission Reduction Program, requiring CMS to reduce payments to Inpatient Prospective Payment System (IPPS) hospitals with excess readmissions, starting in October 2012.6 Through this program, ACA aims to achieve a 10-year cost-savings of  $8.2 billion through 2019.7 Therefore, hospitals have facilitated efforts on reducing the readmission rates not only to avoid pay cuts but also to prove the presence of higher quality of care.
	The causes of readmissions are multifactorial in the face of an aging population with multiple complex medical problems. A study on Medicare patients demonstrated that 50% of the patients who were rehospitalized within 30 days after a medical discharge were not seen by a physician between the time of discharge and readmission2. Another study supported the importance of early follow-up appointments by demonstrating lower readmission rates in patients who were seen by a physician shortly after discharge8. Additional studies, some of which used certain risk factors obtained from readmission prediction models, have shown that a history of previous hospitalizations, longer length of stay in index admission, limited education with various socioeconomic factors, as well as living alone, and lacking self-management skills were all associated with readmissions.2,9-11
	The discharge process is a complicated task, especially in the presence of a frail, elderly patient population with complex comorbidities requiring multiple medications, further testing and comprehensive follow-up after hospitalizations. In the past research, peridischarge interventions centered on patient education, discharge planning, medication reconciliation, and utilization of a care bundle decreased readmission rates within 30 days from 38% to 10%, as well as decreasing the costs.12,13 On the other hand, in a recent study following a root-cause analysis, 88% of physicians stated that only fewer than one-fourth of the readmissions were preventable and most of them were related to substance abuse, medication nonadherence, and lack of access to primary care.14 Another study with a systematic review on readmission preventability showed an even wider range, from 5% to 79%.15 Evaluating the database from CMS’s Hospital Compare website, Stefan et al. demonstrated that 30-day readmission rates were not any better in hospitals with greater adherence to recommended care processes (better quality of inpatient care) when compared with the lower performers.16
	The debate continues on the exact rate of avoidable readmissions and whether hospitals that provide care to disadvantaged populations with higher readmission rates really deserve to be penalized.17 Questions also remain as to whether readmission rate is a proper quality metric as most readmissions are due to the unpredictable complications of the index hospitalization diagnoses.18 In the meantime, hospitals continue to struggle to find new ways to decrease the number of avoidable readmissions.

OBJECTIVE: 
	The aim of this study was to identify factors that contribute to hospital readmissions from patients’ perspectives in a large urban community hospital. Despite using proven methods to decrease readmission rates including a software (Predixion)19 to determine the high risk patients for readmission, starting the discharge planning early in the hospitalization, working with multidisciplinary teams, using teach-back method with printed discharge instructions, and utilizing pharmacy-driven medication reconciliation, our readmission rates continue to stay steady. We believe identifying additional risk factors beyond our current knowledge by speaking directly to patients and incorporating the findings into the current discharge planning process can potentially decrease readmission rates.

METHODS: 
Study Design: We used a descriptive study design (case-series) reviewing the characteristics of cases of readmissions among patients who were discharged from the hospital within the last 30 days. Patients’ perspectives on causes of readmissions were obtained via face-to-face interviews. 
Setting and Patients: Carolinas Medical Center is an 874-bed community hospital in Charlotte, North Carolina. The culturally and racially diverse patient population was comprised of adult general medicine patients, followed by hospitalists.  The hospitalist group consisted of 30 physicians with an average daily census of 200 and an average 30-day readmission rate of 16%. Between the study period of February 23, 2016 and April 25, 2016, all consecutive Hospitalist Group readmissions due to all-cause (except planned/elective admissions) within 30 days following discharge were captured on a daily basis and included in the study. Patients who were readmitted more than once during the study period were interviewed only in the first readmission.
Data collection: Each readmission case was evaluated by using the State Action on Avoidable Rehospitalizations (STAAR) diagnostic tool worksheet A and B,20 developed by the Institute for Healthcare Improvement (IHI) (Appendix 1). A team comprised of 1 physician and 3 nurses from the hospitalist group reviewed the charts of index admissions and 30-day readmissions, using the electronic health records (EHR).  The team conducted face-to-face interviews with readmitted patients, using the STAAR worksheet.  Demographics of the patients including age, gender, and race as well as type of insurance, number of days between admissions, and admission/readmission diagnoses were abstracted from the EHR. Index admissions’ Predixion risk scores were also recorded to demonstrate whether these patients were known to be at high risk in the index admission.
Analysis: Quantitative analyses including simple descriptive statistics, frequency, and percent distributions were used. Both the Carolinas Health Care System (CHS) and the University of North Carolina (UNC) Office of Human Research Ethics determined that this study did not constitute human subjects research as defined under federal regulations and therefore did not require approval by the CHS and UNC Institutional Review Boards.



RESULTS:
	During the 9-week study period, 80 patients had readmissions within 30 days of their discharges. Of these 80 patients, 28 of them were readmitted more than once during this time period and accounted for a total of 122 readmissions. Characteristics of readmitted patients are shown in Table 1. The majority of readmitted patients were black (despite in overall admissions, ratio of white/black was greater than one) and had some type of health insurance, with only 8.8% being self-pay. Most of them also had very high or high Predixion scores, indicating that the providers were aware of the high risk of readmission in the index hospitalization. The top diagnoses of index admissions and readmissions are listed in Table 2, in contrast to the top diagnoses of overall admissions to the hospitalist group (Table 3). While 11.3% of readmitted patients had sickle cell disease, this rate was even higher (25%) among the super-utilizers (defined as patients with greater than one readmission within study period). Peak readmissions occurred on the seventh day following the discharge (Figure 1). 
	When patients were asked why they thought they came back to the hospital, 9.5%  revealed they were unaware of symptoms and disease process, answering as “I don’t know”, “I have no idea what happened” or  “I was so sick, did not know what to do”.  Another 20.6 % could identify the symptoms they had but did not know what to do or who to call about it, demonstrating poor self-management skills.  Specific responses included “My legs looked like tree trunks”, “My pain got too bad”, and “I could not breathe ”.  Only 7.9 % were aware of exactly what was going on and/or knew they had to come to the hospital, reporting, “My Crohn’s flared up”, “My heart rate got out of control again” and, “I know my body, I know when my blood is low, then I have to go to the hospital”.
	Through the open-ended questions, we obtained further information regarding lack of transportation and social support. When patients were asked whether they could think of any resources that could have prevented their readmissions, 26.9% brought up having no money, no medications, no transportation, no meals, and no ability to pay bills. Approximately 8% of the patients suggested that Home Health Care (HHC) could have helped them to stay at home. Another 8% stated if they had an adequate amount or higher dose of pain medications, they would not have come to the hospital. Factors that may have contributed to readmissions are further summarized in Figure 2. 

DISCUSSION:
	According to the Centers for Disease Control and Prevention, 157 million Americans will have at least one chronic condition by the year 2020.21 As a result, hospitalizations and readmissions will likely continue to increase, yet there is no proven “one size fits all” discharge planning process to avoid readmissions. Also the exact percentage of avoidable readmissions remains unknown due to inconsistent results across multiple studies.15  
	Although causes of readmissions were mostly derived from cohort studies and chart reviews through the views of health care providers, there are some studies evaluating patients’ perspectives using patient surveys, interviews, and focus groups22-27.  However, the variation in the origin of these studies (different countries and various academic centers), the small study population sizes, and the focus on particular patient populations limit the generalizability of these findings. Despite the small sample size, two studies not only interviewed the patients but also interviewed families, nurses, case managers, and health care providers, revealing the reasons of readmissions from different perspectives.24,25 Most studies concluded the need to integrate the patients’ input into discharge planning and the necessity of multifaceted interventions. A large scale patient survey on 1 084 patients listed the causes of readmissions as ‘not feeling ready for discharge’, impaired functional status, trouble adhering with or obtaining medications, and lack of social support27. The authors subsequently emphasized the need for tailoring transition interventions.
	Our study demonstrates the challenge in identifying a single factor in the prevention of readmissions. Through our direct patient interviews, we identified several factors that may have contributed to readmissions similar to those cited in previous studies. Demonstration of clear differences between our providers’ documentation at index admission and our patients’ responses from the interviews (Table 4) supports the importance of involving the patients in the discharge planning process.  Although the patients’ understanding was documented at discharge in 91% of the cases on index admission, about 30% of patients did not know what to do or who to call when they developed symptoms.  This is a good example of miscommunication between the providers and patients. The system/providers bear the responsibility for not arranging the HHC, as only 20% of patients had HHC at discharge in spite of more than 40% having some sort of limited functional status. A partnership of a hospital heart failure program and an HHC agency in a previous study demonstrated an 8.3% decrease in readmissions.28 About the same percentage of our patients reported that their readmissions could have been prevented if they had HHC at discharge. Therefore, in our patient population, more HHC involvement could have made a difference. The patients with limited understanding of their disease process, medication instructions, as well as those ‘not ready for discharge’ could all have received help from HHC in their transition to home. Telemedicine follow-ups, transition clinics, coaching, or follow-up phone calls in the post-discharge period are all potential options for better support but come with additional costs. A university hospital using a comprehensive tailored discharge planning with close follow-up by the transitional care consultants reported that number needed to treat (NNT) to avoid one readmission was 50. Yet they could not reach the reduction goal set by CMS.29 As comprehensive discharge interventions require extra staffing and extended hours of work, further cost-benefit studies will be helpful to decide on the right balance between increasing costs and adding value with higher quality.
	More than half of our readmissions did not see a primary care provider (PCP) between the admissions; this is consistent with the previous work2. Demonstration of peak readmissions on the seventh day following discharge complements our efforts to arrange follow-up appointments within 7 days after discharge. Chart reviews showed that the hospital made follow-up appointments on only 40% of patients, while 20% stated that they could not make the appointment due to various reasons. Only 8.8% of our patients were self-pay. Therefore, most patients having PCPs and/or insurance but having no follow-up appointments may indicate a system problem, such as a lack of communication between inpatient and outpatient facilities or providers. A system change with routine scheduling of follow-up appointments at discharge can eliminate this potential modifiable risk factor. 
	Most patients denied lack of social support. However, when the percentages of reported no meals, no transportation, inability to obtain medications, inability to make a PCP appointment, and no housing were added up, an obvious lack of social support was revealed in a large portion of patients. Interestingly, readmitted patient population had fewer comorbidities compared with the rest those who did not have rehospitalizations but had a higher black and Medicaid ratio. Blacks were previously reported to have 13% higher odds to have readmissions compared to whites,30 as we also demonstrated in our patient population. In another study, readmissions were shown to be 43% more likely in the lower SES patients when compared with the higher SES group.27  We did not check for the socioeconomic status (SES) but knowing 25% of our readmissions had Medicaid, we may speculate an association with lower SES in our patient population, too. Finally, food insecurity, as some of our patients also mentioned, was also reported in previous research reaching rates of 30% among hospital super-utilizers.31
	The aim of the study was not to prove the causality. However, identified modifiable risk factors in our patient population can be further studied in interventions to decrease readmissions. In the light of the findings in our study, here are the demonstrated facts and recommendations: 
1. Sickle cell disease appears to be the hospitalist group’s top challenge in readmissions; these patients are also the super-utilizers.	
· Disease-specific interventions can be used to prevent readmissions.  A multi-disciplinary approach with hematologists, pain specialists, psychiatrists, PCPs, and case-managers may be a good start. 
· Tailored discharge planning particularly on this patient population focusing on both medical and psychosocial needs can decrease readmission rates. 
2. Predixion scores were proven to be reliable, successfully identifying the readmission patients in index admission. Every very high and high-risk patient may get help from arranging HHC, transportation as well as filling prescriptions and making follow-up appointments prior to discharge.
3. Patient empowerment need was identified. Patient activation can be achieved by:
· Educating the patients on disease process and symptoms.
· Teaching self-symptom management.
· Providing better discharge instructions on when and who to call, when patients start experiencing symptoms.
· Arranging HHC to continue disease management training after discharge.
	A recent study of 1 000 patients from 12 academic centers also identified patient self-management as being one of the top factors in preventing readmissions.32 Informed and activated patients were reported to have better health outcomes with lower costs.33 Patient-centered care is one of the six fundamental aims of the US health care system33 and patient engagement is essential at the individual level. Furthermore, we would like to demonstrate the need for a population-level approach to prevent readmissions by reviewing two of our readmission cases:
Case 1- Patient #1 was a 72 year-old white male and a retired businessman. He was a Medicare patient with a history of diabetes and advanced chronic kidney disease with baseline polycystic kidney disease, and mild dementia with ambulatory dysfunction. He was not hospitalized for any medical condition over the last 3 years. Following a PCP’s routine laboratory work, the patient was admitted to the hospital due to elevated creatinine and hyperkalemia. During hospitalization, his medications were readjusted and his insulin dose was decreased due to risk of hypoglycemia. The discharge team reviewed his needs and discharged him to home on the third day of his hospitalization. His wife drove him home, picking up the prescriptions from his pharmacy. He continued to follow his strict diabetes and renal diet with close blood sugar checks. His daughter took him to his PCP appointment on the fourth day after discharge when his insulin dose was decreased further. HHC followed him with physical therapy and weekly blood work. Three weeks after discharge, due to worsening creatinine level and hyperkalemia, HHC nurse directed him to emergency room with PCP’s instructions. The patient’s wife drove him to the hospital and he was readmitted. 
Case 2- Patient # 2 was a 64 year-old black male with history of diabetes, chronic kidney disease, morbid obesity, opioid dependence, and alcohol abuse. He was unemployed and self-pay. He was taken to the emergency department by EMS after being found on the street with altered mental status. He was well-known to the hospitalist service with 4 admissions over the last 6 months. On admission, he had diabetic ketoacidosis and acute renal failure. Hospitalization was prolonged due to complications with alcohol withdrawal. At the time of discharge after 19 days of hospitalization, he was known to be at very high risk for readmission. Tailored discharge planning included reeducation on diabetes, self-insulin injections, and compliance; his new prescriptions were filled before discharge and bus tickets were provided for transportation with arrangement of meals on wheels. The patient was also given information on drug/alcohol rehabilitation centers. The patient had dinner that night from a fast food restaurant when he got off the bus next to his house. He did not have heat or electricity at home, increasing his stress factors, and he started drinking again that night. He did not respond to the follow-up phone call the next day, nor did he answer the door when the HHC nurse came to check on him. He neglected to check his blood sugars and he did not give himself the insulin shots. On the third day after discharge, he was able to open the door to the HHC nurse who called EMS due to the patient’s altered mental status. The patient was transferred to the emergency room and readmitted with the same diagnoses. 
	As seen in Case 1, despite the challenges of managing multiple chronic diseases, positive family support and compliance with diet, medications, and follow-up appointments can successfully keep patients out of the hospital. However, the progressive nature of this patient’s chronic diseases will continue to cause unavoidable readmissions.
	In contrast, Case 2 is an example of the need to expand our efforts beyond the hospital doors to the population level. Social determinants of health inequity including poor income, poor access to health care, low education level, and substandard housing can all contribute to poor health outcomes. Psychosocial stress levels will further lead to poor coping skills and high-risk behavior, as occurred in this case. Better social and physical environment could have prevented this patient’s drinking and readmission. 
	We are going through an exceptional era witnessing the transformation in both health care and public health enterprises.34 Causes and solutions of hospital readmissions clearly show that we need to move beyond individual care and address the population health. Healthy People 2020 goals including achieving health equity, eliminating disparities, improving health in all groups, creating social and physical environments to promote good health, and promoting healthy behaviors have potential to decrease the rate of hospitalizations and readmissions35. IHI’s ‘Triple aim’ concept described as “the simultaneous pursuit of improving the patient experience of care, improving the health of populations, and reducing the per capita cost of health care” is a good example of combining individual care and population health efforts.36
	Building sustainable and value-oriented health care systems with better outcomes will be possible only by building multi-sector, multi-stakeholder partnerships that include hospitals, public health systems, academia, industry, religion, media, and policy makers.34 Already fragmented and not adequately funded public health will need leadership from academia to lead this transformation in the right direction. While accountability is emphasized through creation of accountable care organizations (ACO) or bundling of acute and post acute care,37 other payment models with integration of delivery systems, evidence-based approaches in innovations need to be considered to find better options for better outcomes.38 New ways to engage patients in their own care will create effective self-care and better chronic disease management. Individual care and population health goals and initiatives should be aligned to improve outcomes in both areas overtime. Peridischarge interventions include patient education, discharge planning, medication reconciliation, and follow-up appointments.  Post-discharge interventions include timely follow-ups, timely communication with PCPs, follow-up phone calls, patient hotlines, home visits, use of transition coaches with patient-centered discharge planning, and provider continuity.  These are all proven to be useful39 and are being used extensively at different levels at different health care systems. Targeting equity in outcomes such as readmission rates in different patient populations before improving the health disparities is not realistic. Future success relies on how rapidly we can improve overall health/social determinants on especially disadvantaged populations along with family, caregiver, society engagement and support in patient care with hospital-community partnerships.
	Through our direct patient interviews we obtained information that would not traditionally be captured through the EHR. We also conducted a detailed chart review collecting more variables, accurately. One of the limitations of the study is that the findings are not generalizable as they are from one medical center and may not represent the patient population and related challenges in other hospitals. We also did not search for whether these patients were admitted to other hospitals or had ED visits since the index admission. Therefore, the number of readmissions we detected may be an underestimate. However, our goal here was not to check the readmission rates but to identify the causes for readmissions as perceived by patients.  Another limitation of the study is related to the use of the IHI STAAR Initiative worksheet for the interviews. Although we did not have to prepare a new questionnaire, the use of this worksheet restricted us from collecting additional information from the patients, as the number of questions were limited and did not allow us to probe further. 



[bookmark: _GoBack]CONCLUSION: 
	Hospital readmissions continue to be a complex and costly challenge for health care systems. An aging patient population with multiple medical problems increases the complexity of the discharge process, especially in patients of low SES who also lack social support. Patients’ perspective is a sine qua non in today’s patient-centered health care practice.  Our study supports the importance of tailored discharge planning on certain patients along with patient empowerment.  Our findings emphasize the need of upstream interventions at the population level with improved economic status and physical environment to have fewer hospitalizations and readmissions. Hospital-community partnerships as well as alignment of individual health care and population health initiatives with leadership from academia are all critical for a better future. 
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Table 1- Characteristics of readmitted patients. (N= 80)

	Characteristics
	N (%)

	
Age (years), Mean±SD (min-max)
Male gender
Race
  Black
  White
  Other
Insurance
  Self pay
  Carelink CHG
  Medicaid
  Medicare
  Private
N days between admissions, Mean±SD (min-max)
Readmission diagnosis same with index- Yes
Predixion score in index admission
  Very High
  High
  Moderate
  Low

	
50.8±18.3 (19-98)
41 (51.3)

41 (51.3)
34 (42.5)
5 (6.3)

7 (8.8)
1 (1.3)
20 (25)
43 (53.8)
9 (11.3)
12.6± 8.1 (1-28)
57 (71.3)

46 (57.5)
16 (20)
15 (18.8)
3 (3.8)




Table 2- Top 5 primary diagnoses on index admission and readmission in study group (N=80).

	Index Admission
	n (%)
	Readmission
	n (%)

	
Sickle cell disease
Congestive heart disease
Deep Vein Thrombosis/Pulmonary Emboli
Chronic obstructive pulmonary disease
Respiratory failure

	
9 (11.3)
5 (6.3)
5 (6.3)
4 (5)
4 (5)
	
Sickle cell disease
Abdominal pain
Congestive heart disease
Chronic obstructive pulmonary disease
Shortness of breath

	
9 (11.3)
5 (3.8)
5 (6.3)
4 (5)
4 (5)




Table 3- Top 5 diagnoses among all admissions to the Hospitalist Group.

	
1. Sepsis-septic shock
2. Intracranial Hemorrhage/Cerebrovascular accident
3. Heart failure/cardiogenic shock
4. Esophagitis, other Gastrointestinal disorders
5. Red blood cell disorders (mostly Sickle cell disease)





Figure 1- Number of patients in respect to the number of days between admissions.
 




Figure 2- Factors potentially contributing to readmissions.






Table 4- Identification of potential causes of readmissions by demonstration of the discrepancies between documentation by providers at index admission and reports by patients at readmission.

	Potential causes of readmissions
	Documentation by providers
at index admission
	Reported by patients
at readmission

	
Unmet need for HHC
	
HHC was arranged when needed, 20%

	
“HHC could have helped me not to come back to the hospital”, 8%
Limited functional status, 41.3%


	
Lack of understanding the disease proces/discharge instructions
	
Presence of clear discharge planning and patient’s understanding documented, 91%

	
“I was so sick, did not know what to do”
“I could not breathe, I did not know who to call”, 30%


	
Lack of social support
	
Presence of social support, 90%
	
“I did not have transportation to go to the doctor”, 13.8%
“I could not go and pick up my prescription”, 18.8%
“I could not make an appointment with my doctor”, 20%

























Appendix 1- STAAR Diagnostic Tool Worksheet A, B19
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n of patients
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