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Disclosure: This case study makes use of published scientific results available at the time of content development (January-April 2021). Given the evolving nature of COVID-19-related research, the scientific information presented may not be current at the time of case study use, nor is the intended aim of the case study to provide clinical teachings about COVID-19. The case study is a teaching tool to enhance epidemiologic skills and critical thinking that can be generalized beyond the current pandemic when considering the intersection of noncommunicable and infectious diseases.
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[bookmark: _Toc91512103]

[bookmark: _Toc91582081][bookmark: H2_Field_Epidemiology_Training_Program_N]Field Epidemiology Training Program: Noncommunicable Disease COVID‑19 Toolkit Overview
This resource is part of the Field Epidemiology Training Program (FETP): Noncommunicable Disease (NCD) and COVID-19 Toolkit. The Toolkit intends to build the capacity of Intermediate and Advanced FETP residents to incorporate NCDs within the context of their Coronavirus Disease 2019 (COVID-19) pandemic response activities. The Toolkit includes a literature synthesis of key associations between COVID-19 and NCD comorbidities, a list of field project topics and questions for investigation by intermediate and advanced level field epidemiologists and suggestions for types of data needed to conduct field projects, and two case study exercises, one for intermediate and one for advanced level field epidemiologists. For this Toolkit, the NCDs of primary interest are cardiovascular disease, diabetes, chronic obstructive pulmonary disease, cancers, and mental health conditions. Please see the U.S. Centers for Disease Control and Prevention (CDC) website for a listing of medical conditions, including many NCDs and risk factors, that increase the risk of severe illness or mortality from COVID-19.
[bookmark: H2_Product_Purpose_Case_Study]Product Purpose: Case Study
Case studies are a critical part of field epidemiology training. They are exercises that encourage participants to apply their problem-solving skills and knowledge of epidemiologic principles and practices in an interactive learning environment. The FETP: NCD and COVID-19 Toolkit case studies are designed to provide real-life scenarios that illustrate the process of examining NCD comorbidities during the COVID-19 response. The exercises require participants to apply and extend their field investigation skills to the NCD context and build new competencies to address NCDs. 
The case study is led by a facilitator(s) for a group of 8-20 participants and can be held either in-person or virtually. Depending on the group size, the facilitator(s) can conduct the exercises in one group or ask participants to complete the exercises in small groups.
Part B Learning Objectives:
· Describe and interpret public health surveillance and clinical data using core principles of descriptive epidemiology (for example, clinical time, place, person).
· Identify the potential effects of pandemic-related health care service delivery interruptions on people living with noncommunicable diseases (NCDs) and NCD risk factors.
· Apply the essential outbreak investigation steps to explore a potential increase in stroke, including reviewing a clinical case definition against medical records to confirm diagnosis 
Target Audience: Residents or alumni of the Field Epidemiology Training Programs (FETPs), Epidemic Intelligence Service (EIS) Officers, and others who have an interest in expanding their skill set to include noncommunicable diseases (NCDs). 
Level of Skill Required for Case Study: Intermediate epidemiology skills 
Part B Estimated Completion Time: Approximately 4 hours
Case Study Format: Instructions and suggestions for the facilitator are written in italics and highlighted in blue (⌂ Facilitator Overview/Note). The case study narrative will lead participants through an evolving scenario, which is highlighted in boxes as “Updates.” 
Equipment and Supplies Needed: In-person sessions will require the facilitator to have a laptop computer that can connect to a presentation screen. Virtual settings will require a laptop, strong internet connection, and an online meeting platform. Participants in both settings are recommended to print their Participant Guide and use a laptop with the required additional electronic files pre-downloaded in order to conduct case study exercises and calculations. 


[bookmark: _Toc91512104][bookmark: _Toc91582082]⌂ Facilitator Overview:
Note: This exercise is Part B of the case study, Investigating a Post-Pandemic Ischemic Stroke Surge at Capital City Hospital—Collecting, Reviewing, Interpreting, and Summarizing Data on Stroke and Associated CVD Risk Factors. It should be started only after Part A is completed. 
Facilitators and participants will each receive specific materials for the case study, as outlined below. 
Facilitator files
	Material and Electronic File Name
	Material Description

	Case Study Exercise Agenda – 
<<NCD COVID Case Study_Intermediate_Part B_Agenda.docx>>
	· An agenda with suggested timings to help the facilitator manage time during the session.

	Case Study Exercise, Facilitator Version – 
<<NCD COVID Case Study_Intermediate_Part B_FacilitatorFacilitator.docx>>
	· The facilitator version of the case study exercise includes a detailed script, facilitation notes, and the answer key to the case study exercise. 

	PowerPoint Presentation, Facilitator Version – 
<<NCD COVID Case Study_Intermediate_Part B_Facilitator Presentation.pptx>>
	· The facilitator version of the PowerPoint presentation accompanies the delivery of the case study exercise. The PowerPoint presentation follows the case study exercise step by step and allows the facilitator to display the updates on the screen as participants progress through the work. It also displays the exercise questions and answers and includes a more detailed script with prompts that can be read word for word.


Additionally, there are optional “Knowledge Check” questions included in Appendix 7 of the Facilitator Guide. These “Knowledge Check” questions allow for a pause and review of contents covered in the case study. 


Participant Files
	Material and Electronic File Name
	Material Description

	Case Study Exercise, Participant Version – 
 <<NCD COVID Case Study_Intermediate_Part B_Participant.docx>>
	· Participants will receive a participant version of the case study exercise that includes all relevant information required to complete the exercise but does not include the answers

	PowerPoint Presentation, Participant Version – 
<<NCD COVID Case Study_Intermediate_Part B_Participant Presentation.pptx>>
	· Participants will receive a participant version of the PowerPoint presentation without a script.

	Supplementary files – 
· <<NCD COVID Case Study_Intermediate_Data.xlsx>>
· <<NCD COVID Case Study_Intermediate_Line List.xlsx>>
	· The case study data and line list supplementary files are provided to participants to facilitate the case study exercise. Additional materials for participants to use are also found in the Appendix. 


Structure: The case study is broken into two parts, Part A and Part B. Part A can be administered separately; however, Part B can only be used after Part A is completed. 
For planning purposes, the time needed to complete the exercise is estimated to be:
· Part A: approximately 5.5 hours
· Part B: approximately 4 hours
Now, let us begin! 


⌂ Facilitator Note: To begin the case study exercise, you (the facilitator) should:
· Open the PowerPoint presentation titled <<NCD COVID Case Study_Intermediate_Part B_Facilitator Presentation.pptx>> so that the title slide is displayed on the screen. For virtual delivery, be sure the facilitator is sharing their screen and confirm that all participants can see the presentation.
· Welcome the participants. Introduce yourself and any co-facilitators or support staff who are present. 
· Ask the participants to introduce themselves briefly (name, institution/country, and occupation).
· Thank the participants for their willingness to participate and provide a brief overview of the purpose. Here is a description of the overall project:
The U.S. Centers for Disease Control and Prevention (CDC) and RTI International are developing the Field Epidemiology Training Program: Noncommunicable Disease COVID-19 Toolkit to raise awareness and build capacity to address noncommunicable diseases (NCDs) in the COVID-19 response. The Toolkit includes a literature synthesis of key associations between COVID-19 and NCD comorbidities, a list of suggested field project topics, questions, and types of data needed for investigations, and two case study exercises, one for intermediate and one for advanced level field epidemiologists. 
The Toolkit is structured for field epidemiologists to use in low- and middle-income countries (LMICs). The tools are designed to expand NCD capacity of epidemiologists conducting field investigations. The case studies present real-life scenarios in LMICs and enable participants to develop skills needed to effectively respond to COVID-19 and NCD comorbidities and to conduct other investigations that require a similar integrated response. 
· Remind participants that the case study exercise may require about four hours to complete (for Part B). 
· Next, introduce the case study by reading the title aloud. 
Note: This exercise is Part B of the case study, Investigating a Post-Pandemic Ischemic Stroke Surge at Capital City Hospital—Collecting, Reviewing, Interpreting, and Summarizing Data on Stroke and Associated CVD Risk Factors. It should be started only after Part A is completed. 
[bookmark: H3_Case_Study_Title_]Case Study Title: 
[bookmark: _Hlk91507643]Investigating a Post-Pandemic Ischemic Stroke Surge at Capital City Hospital—Collecting, Reviewing, Interpreting, and Summarizing Data on Stroke and Associated CVD Risk Factors; Part B, Investigating Risk Factors


⌂ Facilitator Note: Continue to the next PowerPoint slide. Use the script provided in the PowerPoint presentation and read aloud the case study’s planned learning objectives. Three to five minutes should be spent reviewing learning objectives.
Part B Learning Objectives: 
· Describe and interpret public health surveillance and clinical data using core principles of descriptive epidemiology (for example, clinical time, place, person).
· Identify the potential effects of pandemic-related health care service delivery interruptions on people living with noncommunicable diseases (NCDs) and NCD risk factors.
· Apply the essential outbreak investigation steps to explore a potential increase in stroke, including reviewing a clinical case definition against medical records to confirm diagnosis 
⌂ Facilitator Note: Continue to the next PowerPoint slide and read the instructions aloud. Be sure to take time to ensure that the instructions are clear to participants. Three to five minutes should be spent reviewing instructions.


[bookmark: H3_Participant_Instructions_]Participant Instructions: 
This case study exercise presents a scenario in which an urban hospital system experiences an apparent surge in ischemic stroke cases following pandemic-related health service disruptions and interruptions. The exercise will ask you to use your core field epidemiology skills to think critically about collecting, interpreting, and summarizing data on ischemic stroke and risk factors of cardiovascular disease. You will also be asked to think about the impacts that a public health crisis (such as a pandemic) has on NCD diagnosis, management, and treatment. 
Please read the scenario updates and complete the tasks in order. Do not skip ahead. Your facilitator will ask you to view supporting/supplementary materials when needed. These materials are in the appendix of your participant guide. You have also been given Microsoft Excel files. These contain data that you will need to answer questions in the case study. Information on the supporting and supplementary materials can be found below. 
⌂ Facilitator Note: Continue to the next PowerPoint slide. Ask for a volunteer to read the summary of Part A. If no one volunteers, either choose a participant to read it or continue by reading the summary aloud. One to two minutes should be allotted for the summary to be read.
[bookmark: _Toc91512105][bookmark: _Toc91582083][bookmark: H3_Summary_of_Part_A_]Summary of Part A: 
This case study exercise is Part B, Investigating Risk Factors from the Intermediate Case Study: Investigating a Post-Pandemic Ischemic Stroke Surge at Capital City Hospital—Collecting, Reviewing, Interpreting, and Summarizing Data on Stroke and Associated CVD Risk Factors. You are required to have already completed Part A, Investigating Stroke Cases.
In Part A, you learned about ischemic stroke and its modifiable and nonmodifiable risk factors. You identified the potential clinical, health systems, and patient level effects of pandemic-related health care service delivery interruptions. 
You were presented with the scenario of a decrease in hospitalizations for ischemic stroke during the three months when health care services were disrupted (January -March 2020) and a >10% increase in the number of patients hospitalized for ischemic stroke when the health care services were resumed (April-June 2020) at Capital City Hospital. You completed outbreak investigation steps to explore this potential increase in stroke, including the development of a clinical case definition. You created a line list with critical data abstracted from medical records, such as body mass index, blood pressure, and tobacco use, and clinical signs and symptoms including numbness/weakness, headache, vision issues, confusion, among others. You used your line list to describe the change in observed ischemic stroke cases from January-March 2020 when services were stopped and from April-June 2020 when services resumed, by person, place, and time. 
You then conducted a comparative analysis of hospital data from the same period in 2018 and 2019 and calculated the rate of ischemic stroke to see how pandemic related service disruptions may have influenced the rate of ischemic stroke cases. Based on your analysis, you determined the rate increase of patients with ischemic stroke in April to June 2020 was greater than the increase observed in previous years. With this information, you created a fact sheet to inform the public about the management of primary risk factors for stroke during the pandemic. 
⌂ Facilitator Note: Continue to the next PowerPoint slide. Ask for a volunteer to read the first update aloud to the rest of the group. If no one volunteers, either choose a participant to read it or continue by reading the update aloud. One to two minutes should be allotted for the update to be read. Note that numbering of questions and lettering of updates continues from Part A.
[bookmark: _Toc64641933][bookmark: _Toc91512106][bookmark: _Toc91582084][bookmark: _Toc79607028][bookmark: H3_Update_I_]Update I: 
Based on the investigating you completed in Part A, you and your colleagues are confident there has been a real increase of ischemic stroke cases. You meet with some of the emergency and neurology physicians at Capital City Hospital. These are the same physicians who first reported the increase in ischemic stroke cases. You are interested in investigating the factors that may have contributed to the increase.
While you are speaking with the clinicians over tea, Clinician A, a neurologist, shares that in the outpatient neurology clinic, she and her colleagues also have seen an increase in the number of outpatients presenting with headaches, blurred vision, and uncontrolled elevated blood pressure (which is also known as high blood pressure or hypertension). Uncontrolled hypertension is defined as an average systolic blood pressure ≥140 mmHg or an average diastolic blood pressure ≥90 mmHg.1 She shares with you some fact sheets with basic information on hypertension, including common symptoms and complications. See these sample fact sheets in Appendix 1 and visit the Additional Resources in Appendix 2 for additional information. 
⌂ Facilitator Note: Continue to the next PowerPoint slide. Ask for a volunteer to read the question aloud to the rest of the group. If no one volunteers, either choose a participant to read it or continue by reading the question aloud. Allow participants sufficient time to work through the question. Fifteen minutes of work time for both reading and discussion is suggested. When you are ready to review and discuss the answer with the group, move on to the next slide.


Question 16: What are some symptoms and clinical signs of hypertension? Discuss some of the complications associated with uncontrolled hypertension. 
Suggested Answer: 
· Most people with hypertension do not experience any symptoms, even when their blood pressure reaches dangerous levels.2 
· Some patients will experience symptoms that can include headaches, shortness of breath, or nosebleeds, but these clinical signs and symptoms are not specific to hypertension and usually do not occur until high blood pressure has reached a severe or life-threatening stage.2 
· Uncontrolled hypertension can lead to serious health complications including: heart attack or stroke; aneurysm; heart failure; kidney damage because of weakened or narrowed blood vessels in the kidneys; metabolic syndrome (a group of disorders including increased waist size, high triglycerides, decreased HDL, high blood pressure, and high insulin); memory and cognitive impairment; and dementia.2
[bookmark: _Toc64641934]⌂ Facilitator Note: Continue to the next PowerPoint slide. Ask for a volunteer to read the next update aloud to the rest of the group. If no one volunteers, either choose a participant to read it or continue by reading the update aloud. One to two minutes should be allotted for the update to be read. 
[bookmark: _Toc91512107][bookmark: _Toc91582085][bookmark: H3_Update_J_]Update J: 
You and your colleagues would like to know more about how many of the patients admitted for ischemic stroke in the past six months also had uncontrolled hypertension or a history of uncontrolled hypertension. 
To investigate whether there was an association between stroke and uncontrolled hypertension among patients, you return to the medical records that you used to complete your line list. Review each record carefully and look for documented past or present hypertension (Appendix 3). Then, add these additional data to your existing line list as a symptom. For the purposes of this exercise, consider the International Society for Hypertension guidelines related to blood pressure and high blood pressure outlined below:1 
	Category
	Systolic (mm Hg)
	Blank cell
	Diastolic (mm Hg)

	Normal Blood Pressure
	<130
	and
	<85

	High-normal Blood Pressure
	130–139
	and/or
	85–89

	Grade 1 hypertension
	140–159
	and/or
	90–99

	Grade 2 hypertension
	≥160
	and/or
	≥100

	Hypertensive crisis*
	≥180
	and/or
	≥120


*Hypertensive crisis is severely elevated blood pressure requiring immediate intervention; it can lead to stroke and other negative cardiovascular disease outcomes.
Using the above guidelines, you can assume that a patient with a systolic blood pressure ≥ 140 or diastolic blood pressure ≥ 90 is considered hypertensive.1
In this section we will develop tables. For additional resources on how to effectively communicate public health data, please see refer to Vital Strategies’ resource: Communicating with Health Data – A Guide to Writing Public Health Data Reports.3
⌂ Facilitator Note: Continue to the next PowerPoint slide. Ask for a volunteer to read each of the questions aloud to the rest of the group. If no one volunteers, either choose a participant to read the questions or continue by reading the questions aloud. Allow participants sufficient time to work through each question. Each question may require up to 15 minutes to complete. As with previous questions, as you work your way through, you may advance slides when you are ready to review and discuss each answer with the group. You can either review and discuss answers to each question one at a time or allow participants to complete all five of the questions before proceeding to the review and discussion.
Question 17: Return to your line list. Using the International Society for Hypertension guidelines, summarize the number of ischemic stroke patients who can also be classified as hypertensive—in other words, Grade 1 Hypertension (average systolic blood pressure ≥140 mmHg or average diastolic blood pressure ≥90 mmHg). You may want to use a table to summarize your observations by the first 3 months when services stopped and second 3 months when services resumed, along with some text to explain. 
Suggested Answer: 
	[bookmark: ColumnTitle_4]Symptoms
	Ischemic stroke patients

	
	Services Stopped (Jan-Mar 2020) (N=39)
	Services Resumed (Apr-Jun 2020)
(N=73)

	
	n(%)
	n(%)

	High blood pressure
	23 (59)
	62 (85)

	Normal blood pressure
	16 (41)
	11 (15)


Using the International Society for Hypertension guidelines, patients are classified as having high blood pressure if their:
· Systolic blood pressure is ≥140 mm Hg
· Diastolic blood pressure is ≥90 mm Hg
A higher proportion of ischemic stroke patients at the hospital were classified as hypertension during the second 3 months when services resumed in comparison to the first 3 months when services were stopped (85% vs. 59%). 
Note that blood pressure is a dynamic measure that can vary during the course of a stroke. However, these may be the only blood pressure measurements in the patients’ medical records and do not include patient self-reported measurements. It is important to keep in mind that the blood pressure measurements in medical records are just a snapshot and may not perfectly capture the prevalence of hypertension for this population.


Question 18: Create a bar chart to represent your findings. 
Suggested Answer: 
Participants should create a bar chart depicting all hospitalized stroke cases in the six months and the percentage of cases that also have hypertension. It should look as follows:
[image: ]


Question 19: Now, assume that the prevalence of hypertension among adult patients hospitalized for reasons other than stroke in the same first 3 months when services stopped and second 3 months when services resumed is 24 and 25%, respectively. Compare the relative risk of hypertension among ischemic stroke patients to all adult patients hospitalized for reasons other than stroke. What do these data suggest to you? 
Suggested Answer: 
A prevalence ratio (PR) is similar to relative risk and is calculated as:


For services stopped (months 1-3 2020)


PR = 2.5
For services resumed (months 3-6 2020)


PR = 3.4
During the first 3 months when services stopped, the prevalence of hypertension among ischemic stroke patients is 2.5 times the prevalence among adult patients hospitalized for reasons other than stroke.
During the second 3 months when services resumed, the prevalence of hypertension among ischemic stroke patients is 3.4 times the prevalence among adult patients hospitalized for reasons other than stroke.
[bookmark: _Toc64641935]⌂ Facilitator Note: Continue to the next PowerPoint slide. Ask for a volunteer to read the next update aloud to the rest of the group. If no one volunteers, either choose a participant to read it or continue by reading the update aloud. One to two minutes should be allotted for the update to be read.


[bookmark: _Toc91512108][bookmark: _Toc91582086][bookmark: H3_Update_K_]Update K: 
Hypertension is a major risk factor for cardiovascular disease, including stroke.4 The data analysis you and your colleagues have done regarding the recent increase in ischemic stroke admissions and diagnoses at Capital City Hospital and the relative risk of hypertension in the stroke-admitted patients confirms this correlation. You wonder whether the increase in ischemic stroke cases is related to an increased prevalence of uncontrolled hypertension resulting from health care service interruptions during the pandemic. Much has been published in the scientific literature about how many people have delayed or missed regular visits for chronic health conditions such as hypertension.5,6 In some cases, health care providers postponed regular appointments to accommodate an increase of patients with COVID-19.7 Additionally, many people experienced lapses in routine medical care because they were afraid of being exposed to SARS-CoV-2. As a result, people were sometimes less willing to seek clinical care.7
⌂ Facilitator Note: Continue to the next PowerPoint slide. Ask for a volunteer to read the question aloud to the rest of the group. If no one volunteers, either choose a participant to read it or continue by reading the question aloud. Allow participants sufficient time to work through the question. Ten minutes of work time for reading and discussion is suggested. When you are ready to review and discuss the answer with the group, continue to the next slide.


Question 20: Think about how the COVID-19 pandemic has affected health care delivery and public health systems. What are some resulting issues patients may have faced during the pandemic that could have contributed to hypertension?
Suggested Answer: 
	Community Level
	· Lack of or reduced exercise because of home quarantining or lockdowns.
· Interruptions in public transportation services or fear of using public transportation, which led to missed medical appointments or the inability to pick up needed medications from the pharmacy.

	Health System Level
	· Difficulty getting appointments because of the health care delivery system being overwhelmed by COVID-19 response activities (especially during the height of the pandemic). 
· Access to needed medications, the inability to obtain essential prescriptions, and attempts to stretch medications out over time by taking less than directed amounts.

	Patient Level
	· Fear of getting infected with the SARS-CoV-2 virus and getting COVID-19, leading to a decrease in health-seeking and health-maintaining behaviors. 
· Decrease in treatment compliance, including a decrease in regular medications.
· Lack of ability to measure and monitor blood pressure in the home. 
· Economic impacts of the pandemic such as loss of job and health care benefits, which may have reduced the ability to seek care. 
· Dietary changes because of not getting to the grocery store as often and consuming more nonperishable foods and delivered or take-out foods, which are often higher in sugar and salt.


⌂ Facilitator Note: Continue to the next PowerPoint slide. Ask for a volunteer to read the next update aloud to the rest of the group. If no one volunteers, either choose a participant to read it or continue by reading the update aloud. About one minute should be allotted for the update to be read. 
[bookmark: _Toc64641936][bookmark: _Toc79607029][bookmark: _Toc91512109][bookmark: _Toc91582087][bookmark: H3_Update_L_]Update L: 
The pandemic interrupted NCD related health services.5 As a result, there have been delays and gaps in NCD screening, diagnosis, treatment, and referral, including disruptions in access to medicines and limited availability of community health services.5,6 To better understand the extent of service interruptions, you are interested in additional Capital City Hospital data that provide information on trends in screenings, filled prescriptions, and hypertension treatment. 


⌂ Facilitator Note: Continue to the next PowerPoint slide. Ask for a volunteer to read the question aloud to the rest of the group. If no one volunteers, either choose a participant to read it or continue by reading the question aloud. Allow participants sufficient time to work through the question. Ten minutes of work time for thought and discussion is suggested. When you are ready to review and discuss the answer with the group, continue to the next slide.
Question 21: Your goal is to assess the impact COVID-19 has had on hypertension management services so that your team can help inform mitigation measures. What hospital data and metrics would be helpful?
Suggested Answer: 
To understand the scope of impact, participants would want to gather hospital data of hypertension-related care from the year before the onset of the COVID-19 pandemic, during the height of the pandemic, and following the resumption of services. Important metrics for the three time periods include: 
· Proportion of patients with treated and controlled hypertension*
· Proportion of patients with treated but uncontrolled hypertension*
· Number of patients screened for hypertension
· Number of patients diagnosed with hypertension
· Number of hypertension prescriptions prescribed
· Number of hypertension prescriptions dispensed
· Number of hypertension-related follow-up visits scheduled versus canceled
· Average period of disruption to community health services for hypertension treatment
· Proportion of patients previously unaware of their hypertension
*These are considered especially critical outcomes and should be prioritized. 
⌂ Facilitator Note: Continue to the next PowerPoint slide. Ask for a volunteer to read the next update aloud to the rest of the group. If no one volunteers, either choose a participant to read it or continue by reading the update aloud. One to two minutes should be allotted for the update to be read.


[bookmark: _Toc79607030][bookmark: _Toc91512110][bookmark: _Toc91582088][bookmark: H3_Update_M_]Update M: 
The hospital provides the following data to your team on the variables you requested. The hospital provides the data in table format and as a trendline chart. Note that the data below are also available in the “Service Data” tab of the Excel document titled <<NCD COVID Case Study_Intermediate_Data.xlsx>>.
	Blank cell
	Patients screened for hypertension
	Hypertension prescriptions dispensed
	New concern visits

	Month 1 – 2018
	41,249
	2,719
	43,420

	Month 2 – 2018
	40,850
	2,692
	42,552

	Month 3 – 2018
	40,211
	2,650
	44,679

	Month 4 – 2018
	41,344
	2,725
	44,456

	Month 5 – 2018
	42,229
	2,783
	44,451

	Month 6 – 2018
	43,980
	2,899
	45,340

	Month 1 – 2019
	40,756
	2,686
	45,794

	Month 2 – 2019
	42,004
	2,768
	45,656

	Month 3 – 2019
	40,771
	2,687
	43,374

	Month 4 – 2019
	41,617
	2,743
	43,807

	Month 5 – 2019
	41,061
	2,706
	45,122

	Month 6 – 2019
	41,927
	2,763
	45,573

	Month 1 – 2020
	25,703
	1,694
	27,344

	Month 2 – 2020
	26,756
	1,763
	28,164

	Month 3 – 2020
	27,325
	1,801
	27,882

	Month 4 – 2020
	34,271
	2,259
	36,458

	Month 5 – 2020
	38,144
	2,514
	41,015

	Month 6 – 2020
	40,669
	2,680
	44,206



[image: ] 
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⌂ Facilitator Note: Continue to the next PowerPoint slide. Ask for a volunteer to read the question aloud to the rest of the group. If no one volunteers, either choose a participant to read it or continue by reading the question aloud. Allow participants sufficient time to work through the question. Fifteen minutes of work time for thought and discussion is suggested. When you are ready to review and discuss the answer with the group, continue to the next slide.
Question 22: Summarize your observations based on the data. Are there particular trends unique to each timepoint?
Suggested Answer: 
These graphs visualize service utilization data from Capital City Hospital over the same six-month period in three consecutive years (2018–2020). 
· The number of patient visits, patients screened for hypertension, and antihypertensive medication prescriptions dispensed are relatively steady over Months 1–6 of 2018 and 2019. 
· Compared to previous years, service utilization (patients visits, screenings, and medication dispensing) is lower in Month 1 of 2020. 
· Service utilization remains lower for Months 1–3 and then begins to increase after Month 3.
· Month 6 of 2020 is similar to this same time point in previous years.
· The number of antihypertensive medication prescriptions dispensed can be a proxy for sustained hypertension management and control. Hypertension control is the key variable of interest when initiating hypertension management programs in clinical health systems. 
⌂ Facilitator Note: Continue to the next PowerPoint slide. Ask for a volunteer to read the next update aloud to the rest of the group. If no one volunteers, either choose a participant to read it or continue by reading the update aloud. One to two minutes should be allotted for the update to be read.
[bookmark: _Toc64641938][bookmark: _Toc79607031][bookmark: _Toc91512111][bookmark: _Toc91582089][bookmark: H3_Update_N_]Update N: 
In addition to reading the hospital data related to hypertension diagnosis and management, you are also interested in hearing from patients about the effect that COVID-19 and the ongoing shutdowns and restrictions had on their hypertension diagnosis, treatment, and management. Capital City Hospital can provide names and contact information so that you can follow up with some of the discharged ischemic stroke patients. You and your colleagues develop a field questionnaire (also called an interview guide) for interviewing patients to better understand how COVID-19 affected their hypertension management. The questionnaire will collect information from a subset of patients but will not provide enough data to produce representative or generalizable results. 


⌂ Facilitator Note: Continue to the next PowerPoint slide. Ask for a volunteer to read the question aloud to the rest of the group. If no one volunteers, either choose a participant to read it or continue by reading the question aloud. Allow participants sufficient time to work through the question. Twenty minutes of work time for thought and discussion is suggested. When you are ready to present and discuss the answer with the group, proceed to the next slide.
Question 23: Discuss the types of questions that could be included in your field questionnaire (interview guide).
Suggested Answer: Possible questions include the following: 
	Patient Knowledge
	· Were you aware that you had uncontrolled hypertension before your stroke? 
· If so, were you doing anything to manage your uncontrolled hypertension, such as taking a medication, regularly seeing a doctor, or monitoring your blood pressure at home? 
· If you were unaware of your uncontrolled hypertension, did you ever, in the months leading up to your stroke, experience symptoms such as vision problems, dizziness or lightheadedness, headaches, nosebleeds, shortness of breath, chest discomfort or pain, or anxiousness? 
· If so, were you seeking medical attention to determine a cause? 

	Self-Management: Clinic Visits
	· Were you able to maintain routine medical appointments when there were widespread closures and restrictions in place because of the pandemic? 
· Did you postpone medical visits related to your hypertension management because of the COVID-19 pandemic? If so, what were your specific reasons related to the pandemic? 

	Self-Management: Medication
	· Did you ever have trouble obtaining a medication for your hypertension during the COVID-19 pandemic? If so, how often did you experience lapses in your medication? 
· Did you ever find yourself skipping one of your antihypertensive medications to make it last longer? 


Additionally, there are various treatment and medication compliance scales, such as the Morisky MARS 5-item and MARS 10-item scales. 8,9 These are in Appendix 4, and they include questions participants may want to include in their assessment.
[bookmark: _Toc64641939]⌂ Facilitator Note: Continue to the next PowerPoint slide. Ask for a volunteer to read the next update aloud to the rest of the group. If no one volunteers, either choose a participant to read it or continue by reading the update aloud. One to two minutes should be allotted for the update to be read.
[bookmark: _Toc79607032][bookmark: _Toc91512112][bookmark: _Toc91582090][bookmark: H3_Update_O_]Update O: 
Your finalized interview guide is ready to be implemented. You and your colleagues conduct phone interviews with 20 of the ischemic stroke patients who were part of Capital City Hospital’s recent increase. These patients have been discharged and are recovering at home. Below are the questions you included in your final questionnaire and the responses you received through your interviews. Note that the below data are also available in the “Telephone survey” tab of the Excel document titled <<NCD COVID Case Study_Intermediate_Data.xlsx>>. 
COVID-19 Hypertension Management Telephone Survey Questionnaire
1. Before your stroke, did a doctor ever say you had high blood pressure? Y/N
a. If yes, did you ever take medication for high blood pressure? Y/N
b. If yes, did you ever have trouble obtaining a medication needed for your high blood pressure management during the height of the COVID-19 pandemic? Y/N
2. If you were unaware of your high blood pressure, did you ever, in the months leading up to your stroke, experience symptoms such as vision problems, dizziness/lightheadedness, headaches, nosebleeds, shortness of breath, chest discomfort or pain, or anxiousness? Y/N
a. If yes, were you seeking medical attention for these to determine a cause? Y/N
3. Did you ever postpone new medical visits as a result of the ongoing pandemic? Y/N
a. If yes, what were the specific pandemic-related reasons?
1) Facility closure
2) Economic cost
3) Fear of COVID-19 infection/exposure
4) Increased family responsibilities
5) Other
4. Did you experience stress in your daily life over the past six months?
1) To a great extent
2) Somewhat
3) Very little
4) Not at all
5. How did your consumption of alcohol change during the COVID-19 pandemic?
1) Increase
2) No change
3) Decrease
4) Do not drink
6. How did your use of tobacco products change during the COVID-19 pandemic?
1) Increase
2) No change
3) Decrease
4) Do not use tobacco products
7. How did your weight change during the COVID-19 pandemic?
1) Increase
2) No change
3) Decrease
4) Did not notice

Survey Response Data: 
	Respondent
	Q1*
	Q1a
	Q1b
	Q2
	Q2a
	Q3
	Q3a
	Q4
	Q5
	Q6
	Q7

	200040005193
	N
	Blank cell
	Blank cell
	Y
	N
	Y
	1
	2
	1
	1
	1

	200040009303
	N
	Blank cell
	Blank cell
	N
	Blank cell
	Y
	2
	3
	3
	4
	2

	200040009475
	N
	Blank cell
	Blank cell
	N
	Blank cell
	N
	Blank cell
	3
	1
	4
	1

	200040005535
	N
	Blank cell
	Blank cell
	N
	Blank cell
	Y
	1
	1
	2
	4
	2

	200040004337
	N
	Blank cell
	Blank cell
	Y
	N
	Y
	3
	4
	2
	4
	2

	200040001589
	N
	Blank cell
	Blank cell
	N
	Blank cell
	N
	
	1
	1
	4
	1

	200040009861
	N
	Blank cell
	Blank cell
	N
	Blank cell
	Y
	4
	3
	1
	4
	3

	200040001199
	N
	Blank cell
	Blank cell
	Y
	Y
	N
	Blank cell
	1
	1
	4
	2

	200040009150
	N
	Blank cell
	Blank cell
	Y
	N
	N
	Blank cell
	1
	4
	4
	1

	200040001144
	Y
	N
	Blank cell
	N
	Blank cell
	N
	Blank cell
	2
	1
	4
	2

	200040001161
	N
	Blank cell
	Blank cell
	N
	Blank cell
	N
	Blank cell
	1
	4
	4
	3

	200040006477
	N
	Blank cell
	Blank cell
	N
	Blank cell
	N
	Blank cell
	1
	4
	4
	2

	200040006426
	N
	Blank cell
	Blank cell
	N
	Blank cell
	N
	Blank cell
	1
	3
	4
	1

	200040003335
	N
	Blank cell
	Blank cell
	N
	Blank cell
	Y
	1
	2
	1
	4
	3

	200040002761
	N
	Blank cell
	Blank cell
	N
	Blank cell
	Y
	3
	2
	1
	4
	2

	200040008263
	N
	Blank cell
	Blank cell
	Y
	Y
	N
	Blank cell
	4
	4
	4
	1

	200040002322
	Y
	Y
	Y
	N
	Blank cell
	N
	Blank cell
	2
	3
	4
	2

	200040004489
	N
	Blank cell
	Blank cell
	N
	Blank cell
	N
	Blank cell
	3
	4
	4
	2

	200040004249
	N
	Blank cell
	Blank cell
	Y
	N
	Y
	2
	2
	1
	4
	2

	200040001227
	N
	Blank cell
	Blank cell
	N
	Blank cell
	Y
	3
	1
	1
	2
	1


*Q1 = Question 1, Q1a = Question 1a, etc. 
⌂ Facilitator Note: Continue to the next PowerPoint slide. Ask for a volunteer to read each of the questions aloud to the rest of the group. If no one volunteers, either choose a participant to read them or continue by reading the questions aloud. Allow participants sufficient time to work through each question. Each question may require up to 15 minutes to complete. As with previous questions, as you work your way through, you may advance slides when you are ready to review and discuss each answer with the group. You can either review and discuss answers to each question one at a time or allow participants to complete all three questions before proceeding to the review and discussion.


Question 24: Review the data and summarize what you learned from the patient interviews. Interpret your overall findings.
Suggested Answers: 
· 90% (18/20) of respondents reported being unaware that they had hypertension. Of the two who were aware, only one was taking medication to control hypertension, and this individual reported experiencing difficulties obtaining their medication during the pandemic. 
· About 33% (6/18) of respondents reported experiencing symptoms associated with hypertension leading up to their stroke hospitalization, but of those six respondents, only two reported that they sought medical attention for these symptoms. 
· 45% (9/20) of respondents reported that they postponed new medical visits because of the pandemic. Of these, the reasons cited most often were fear and facility closures, followed by economic costs and increased family responsibilities that prevented them from being able to keep appointments. 
· 40% (8/20) of respondents reported experiencing stress to a great extent in the six months leading up to the stroke. Another 30% (6/20) reported somewhat experiencing stress. 
· 50% (10/20) of respondents reported an increase, and just 10% (2/20) reported no change in alcohol consumption during the pandemic. The remaining respondents reported either a decrease in alcohol consumption (15%, 3/20) or indicated that they do not drink alcohol (25%, 5/20). With respect to tobacco use, 90% (18/20) of respondents reported not using tobacco. 
· 35% (7/20) reported an increase in weight, 50% (10/20) reported no change, and 15% (3/20) reported a decrease. 
· The data seem to show that many patients were unaware of their hypertension or did not keep health-related appointments during the pandemic. This may have led to missed diagnoses or interruptions in care that could have played a role in worsening the condition. 
· Many respondents gained weight during the pandemic. Obesity is a risk factor for both hypertension and stroke. Weight gain may have been a result of:
· Dietary changes resulting from less frequent trips to buy groceries
· Consuming more nonperishable foods, which are often higher in sugar and salt
· Lack of or decrease in exercise because of home quarantining or lockdown
· Emotional stress of the pandemic
· Alcohol use increased among half the participants. The pandemic and associated health care service disruptions, lifestyle shifts, and changes resulting from lockdowns and quarantine restrictions may have played a role.


Question 25: How do the patient interview data compare to the medical record data that you obtained? 
Suggested Answers:
Compared to the patient data in the line list, participants might have made the following observations: 
· 90% (18/20) of respondents noted that they were not aware of their hypertension diagnosis before experiencing their ischemic stroke. However, our line list shows us that 83% (15/18) of these respondents did, indeed, have hypertension noted in their medical records.
· This underdiagnosis and unawareness mean patients would not know they should access medications, seek counseling about how to manage their blood pressure, and understand the symptoms that can indicate severe hypertension.
· Only 35% (7/20) of respondents reported weight gain during the pandemic. This is concerning because 73% (82/112) of patients in the line list were classified as overweight or obese upon admission for stroke. Being overweight and obese are of concern as risk factors for stroke and other cardiovascular conditions.
Question 26: What conclusions can you make from this information? 
Suggested Answer: 
Possible conclusions include: 
· Service interruptions, lockdown, quarantine, isolation, and public unease and fear may have affected the stroke patients’ health maintenance and prevention activities with respect to hypertension diagnoses and management. For example, patients reported not seeking health care for symptoms they were experiencing, because of either service limitations and interruptions or their own fears of becoming infected with SARS-CoV-2. 
· Social and psychosocial impacts of the lockdowns and quarantining (increased stress; increased familial responsibilities and burdens; lack of exercise; increased consumption of processed, shelf-stable foods and carry-out and delivery foods) may have contributed to the development or worsening of certain hypertension and stroke risk factors such as weight gain, alcohol consumption, and tobacco use. All these factors can play a role in increasing an individual’s risk of developing uncontrolled hypertension or suffering a stroke. 
⌂ Facilitator Note: Continue to the next PowerPoint slide. You will now present the participants with the final question and reflection opportunity. Read the question aloud and engage the group in discussion for about 10 minutes. 


Question 27: As we conclude this case study exercise, let us take a moment to reflect about NCDs compared to infectious diseases. What did you learn about how field epidemiology skills can be applied to investigate NCDs? Did you find that you needed to use your field epidemiology skills differently? If so, how? Were there any similarities? Let us discuss as a group.
Suggested Answer: This will simply be a free-form, open-ended discussion.
⌂ Facilitator Note: Continue to the final PowerPoint slide. The facilitator should read aloud the Conclusion/Wrap-Up.
[bookmark: _Toc91512113][bookmark: _Toc91582091][bookmark: H3_Part_B_ConclusionWrapUp]Part B Conclusion/Wrap-Up:
Congratulations! You have reached the end of this case study exercise. Hopefully, you now have a good initial understanding of how you can use your valuable outbreak investigation and analytical skills to explore the important nuances of NCDs in the context of field epidemiology, especially during a pandemic or other public health emergency.
Thank you very much for your interest and willingness to participate in this case study. 
⌂ Facilitator Note: Allow time for any parting thoughts or questions from the participants. 
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[bookmark: _Toc77928793][bookmark: _Toc91512115][bookmark: _Toc91582093][bookmark: H2_Appendix_1_Hypertension_Fact_SheetsBa]Appendix 1: Hypertension Fact Sheets/Background Information
(Update I)
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[bookmark: _Toc91512116][bookmark: _Toc91582094][bookmark: H2_Appendix_2_Additional_Resources]Appendix 2: Additional Resources
	Title
	Media Type
	Link

	NCD Training Modules (Centers for Disease Control and Prevention)
	Website
	https://www.cdc.gov/globalhealth/healthprotection/fetp/ncd_modules.htm

	Stroke Risk (CDC)
	Website
	https://www.cdc.gov/stroke/risk_factors.htm 

	Stroke risks and prevention (World Stroke Organization)
	Website
	https://www.world-stroke.org/world-stroke-day-campaign/why-stroke-matters/stroke-prevention/stroke-risks-and-prevention

	Conditions That Increase Risk for Stroke (CDC)
	Website
	https://www.cdc.gov/stroke/conditions.htm 

	What is High Blood Pressure? (American Heart Association)
	Website
	https://www.heart.org/-/media/files/health-topics/answers-by-heart/what-is-high-blood-pressure.pdf?la=en 

	Let’s Talk About High Blood Pressure and Stroke (American Heart Association & American Stroke Association)
	Website
	https://www.heart.org/-/media/files/health-topics/high-blood-pressure/ltas-hbp-and-stroke-ucm_309711.pdf?la=en 

	High Blood Pressure (CDC)
	Website
	https://www.cdc.gov/bloodpressure/index.htm 

	High blood pressure (hypertension) - Symptoms and causes (Mayo Clinic)
	Website
	https://www.mayoclinic.org/diseases-conditions/high-blood-pressure/symptoms-causes/syc-20373410 

	Rapid Assessment of service delivery for NCDs during the COVID-19 pandemic in the Americas (PAHO)
	Report
	https://www.paho.org/en/documents/rapid-assessment-service-delivery-ncds-during-covid-19-pandemic-americas-4-june-2020 

	Rapid assessment of service delivery for NCDs during the COVID-19 pandemic (WHO)
	Report
	https://www.who.int/publications/m/item/rapid-assessment-of-service-delivery-for-ncds-during-the-covid-19-pandemic 

	Health Communication Playbook: Resources to Help You Create Effective Materials (CDC)
	Report
	https://www.cdc.gov/nceh/clearwriting/docs/health-comm-playbook-508.pdf 

	Communicating with Data: A Guide to Writing Public Health Data Reports (Vital Strategies)
	Report
	https://www.vitalstrategies.org/wp-content/uploads/PHP_WritingGuide_v07.pdf 


[bookmark: _Toc77928796][bookmark: _Toc77928798]
[bookmark: _Toc91512117][bookmark: _Toc91582095][bookmark: H2_Appendix_3_Medical_Records_Update_J]Appendix 3: Medical Records (Update J)
	[bookmark: Title_10]COMPREHENSIVE CARE CLINIC PATIENT CARD – CAPITAL CITY HOSPITAL

	PATIENT PROFILE

	Unique Patient Number: 
	2
	0
	0
	0
	4
	0
	0
	0
	8
	2
	8
	3

	Patient’s Name:
	

	Date of Birth:
	

	Age:
	81

	Sex:
	⛝	Male
	· Female

	District:
	Central

	Marital status:
	⛝	Married
· Divorced
· Widowed
	· Cohabitating
· Single

	VISIT DETAILS

	Date (dd/mm/yyyy)
	_22_ / _01_ / _2020_

	Weight (kg)
	76.4

	Height (m)
	172.7

	BMI (kg/m2)
	25.6

	Systolic BP
	169

	Diastolic BP
	99

	Pregnancy
	Status
	-

	
	EDD
	-

	FP Status
	FP/No FP
	No FP

	
	Method
	-

	Tuberculosis status
	No signs

	HIV status
	Status
	Negative

	
	ART history
	-

	Symptoms:
	· Balance issues
⛝	Blurred vision
· Chest pain
· Confusion
· Constipation
· Cough
· Diarrhea
	· Dizziness
· Fatigue
· Headache
· Joint pain
· Nausea
⛝	Numbness
· Shortness of breath
	· Slurred speech
· Vertigo
· Vomiting
⛝	Weakness
· Wheezing
· Other:

	Medical history:
	· Cancer
· Diabetes
· Heart disease
· Liver disease
	· High cholesterol
· Stroke
· COPD
· Asthma
	· Alcohol abuse
· Substance abuse
· Tobacco use
· Other: 

	Family history:
	· Cancer
· Diabetes
· Heart disease
· Liver disease
	· High cholesterol
· Stroke
· COPD
· Asthma
	· Alcohol abuse
· Substance abuse
· Other: 

	Current medications:
	None

	Condition code:
	163.0

	Referral / Hospitalized
	Admitted

	Discharge date
	_28_ / _01_ / __2020__
	· Death

	Clinician notes:
	Patient presented with sudden onset neurological impairment characterized by weakness, blurred vision, and numbness in face



	[bookmark: Title_11]COMPREHENSIVE CARE CLINIC PATIENT CARD – CAPITAL CITY HOSPITAL

	PATIENT PROFILE

	Unique Patient Number: 
	2
	0
	0
	0
	4
	0
	0
	0
	1
	1
	4
	4

	Patient’s Name:
	

	Date of Birth:
	

	Age:
	71

	Sex:
	· Male
	⛝	Female

	District:
	West

	Marital status:
	· Married
· Divorced
⛝	Widowed
	· Cohabitating
· Single

	VISIT DETAILS

	Date (dd/mm/yyyy)
	_13_ / _04_ / _2020_

	Weight (kg)
	74.1

	Height (m)
	162.3

	BMI (kg/m2)
	228.1

	Systolic BP
	123

	Diastolic BP
	93

	Pregnancy
	Status
	Not pregnant

	
	EDD
	-

	FP Status
	FP/No FP
	No FP

	
	Method
	-

	Tuberculosis status
	No signs

	HIV status
	Status
	Negative

	
	ART history
	-

	Symptoms:
	· Balance issues
⛝	Blurred vision
· Chest pain
· Confusion
· Constipation
· Cough
· Diarrhea
	· Dizziness
· Fatigue
· Headache
· Joint pain
· Nausea
· Numbness
· Shortness of breath
	· Slurred speech
· Vertigo
· Vomiting
· Weakness
· Wheezing
· Other:

	Medical history:
	· Cancer
⛝	Diabetes
· Heart disease
· Liver disease
	· High cholesterol
· Stroke
· COPD
· Asthma
	· Alcohol abuse
· Substance abuse
· Tobacco use
· Other: 

	Family history:
	⛝	Cancer
· Diabetes
· Heart disease
· Liver disease
	· High cholesterol
· Stroke
· COPD
· Asthma
	· Alcohol abuse
· Substance abuse
· Other: 

	Current medications:
	None

	Condition code:
	163.0

	Referral / Hospitalized
	Admitted

	Discharge date
	_18_ / _04_ / __2020__
	· Death

	Clinician notes:
	Patient presented with sudden onset neurological impairment characterized by blurred vision in both eyes, presume vascular origin



	[bookmark: Title_12]COMPREHENSIVE CARE CLINIC PATIENT CARD – CAPITAL CITY HOSPITAL

	PATIENT PROFILE

	Unique Patient Number: 
	2
	0
	0
	0
	4
	0
	0
	0
	1
	9
	7
	8

	Patient’s Name:
	

	Date of Birth:
	

	Age:
	76

	Sex:
	· Male
	⛝	Female

	District:
	Central

	Marital status:
	⛝	Married
· Divorced
· Widowed
	· Cohabitating
· Single

	VISIT DETAILS

	Date (dd/mm/yyyy)
	_15_ / _06_ / _2020_

	Weight (kg)
	75.2

	Height (m)
	168.3

	BMI (kg/m2)
	26.5

	Systolic BP
	142

	Diastolic BP
	78

	Pregnancy
	Status
	Not pregnant

	
	EDD
	-

	FP Status
	FP/No FP
	No FP

	
	Method
	-

	Tuberculosis status
	No signs

	HIV status
	Status
	Negative

	
	ART history
	-

	Symptoms:
	· Balance issues
· Blurred vision
⛝	Chest pain
· Confusion
· Constipation
· Cough
· Diarrhea
	⛝	Dizziness
· Fatigue
· Headache
· Joint pain
· Nausea
· Numbness
⛝	Shortness of breath
	· Slurred speech
· Vertigo
· Vomiting
· Weakness
· Wheezing
· Other:

	Medical history:
	· Cancer
· Diabetes
· Heart disease
· Liver disease
	· High cholesterol
· Stroke
· COPD
· Asthma
	· Alcohol abuse
· Substance abuse
⛝	Tobacco use
· Other: 

	Family history:
	· Cancer
· Diabetes
⛝	Heart disease
· Liver disease
	· High cholesterol
· Stroke
· COPD
· Asthma
	· Alcohol abuse
· Substance abuse
· Other: 

	Current medications:
	None

	Condition code:
	I21.9

	Referral / Hospitalized
	Admitted

	Discharge date
	_27_ / _06_ / __2020__
	· Death

	Clinician notes:
	Patient presented with shortness of breath, dizziness, and lower chest pain



	[bookmark: Title_13]COMPREHENSIVE CARE CLINIC PATIENT CARD – CAPITAL CITY HOSPITAL

	PATIENT PROFILE

	Unique Patient Number: 
	2
	0
	0
	0
	4
	0
	0
	0
	1
	2
	1
	7

	Patient’s Name:
	

	Date of Birth:
	

	Age:
	46

	Sex:
	· Male
	⛝	Female

	District:
	West

	Marital status:
	⛝	Married
· Divorced
· Widowed
	· Cohabitating
· Single

	VISIT DETAILS

	Date (dd/mm/yyyy)
	_07_ / _06_ / _2020_

	Weight (kg)
	52.8

	Height (m)
	159.7

	BMI (kg/m2)
	20.7

	Systolic BP
	159

	Diastolic BP
	110

	Pregnancy
	Status
	Not pregnant

	
	EDD
	-

	FP Status
	FP/No FP
	No FP

	
	Method
	-

	Tuberculosis status
	No signs

	HIV status
	Status
	Negative

	
	ART history
	-

	Symptoms:
	· Balance issues
⛝	Blurred vision
· Chest pain
· Confusion
· Constipation
· Cough
· Diarrhea
	· Dizziness
· Fatigue
· Headache
· Joint pain
· Nausea
⛝	Numbness
· Shortness of breath
	⛝	Slurred speech
· Vertigo
· Vomiting
⛝	Weakness
· Wheezing
· Other:

	Medical history:
	· Cancer
· Diabetes
· Heart disease
· Liver disease
	· High cholesterol
· Stroke
· COPD
· Asthma
	· Alcohol abuse
· Substance abuse
⛝	Tobacco use
· Other: 

	Family history:
	· Cancer
· Diabetes
· Heart disease
· Liver disease
	· High cholesterol
· Stroke
⛝	COPD
· Asthma
	· Alcohol abuse
· Substance abuse
· Other: 

	Current medications:
	None

	Condition code:
	163.0

	Referral / Hospitalized
	Admitted

	Discharge date
	_14_ / _06_ / __2020__
	· Death

	Clinician notes:
	Patient presented with sudden onset neurological impairment characterized by weakness/numbness in L arm and leg, blurred vision, and difficulty speaking. Elevated BP. Suspect vascular origin.



[bookmark: _Toc91512118][bookmark: _Toc91582096][bookmark: H2_Appendix_4_Example_MedicationTreatmen]Appendix 4: Example Medication/Treatment Adherence Scales
(Question 23)
[bookmark: H3_Morisky_Medication_Adherence_Scale8_M]Morisky Medication Adherence Scale-8 (MMAS-8):
	Blank cell
	YES
	NO

	1. Do you sometimes forget to take your medication?
	Blank cell
	Blank cell

	2. People sometimes miss taking their medications for reasons other than forgetting. Over the past 2 weeks, were there any days when you did not take your medication?
	Blank cell
	Blank cell

	3. Have you ever cut back or stopped taking your medication without telling your doctor because you felt worse when you took it?
	Blank cell
	Blank cell

	4. When you travel or leave home, do you sometimes forget to bring your medication?
	Blank cell
	Blank cell

	5. Did you take all your medication yesterday?
	Blank cell
	Blank cell

	6. When you feel like your symptoms are under control, do you sometimes stop taking your medication?
	Blank cell
	Blank cell

	7. Taking medication every day is a real inconvenience for some people. Do you ever feel hassled about sticking to your treatment plan?
	Blank cell
	Blank cell

	8. How often do you have difficulty remembering to take all your medication?
Never/Rarely ……………………….
Once in a while ……………………
Sometimes ………………………….
Usually ………………………………..
All the time ………………………….


© Morisky Medication Adherence Scale (MMAS-8-Item). Use of the ©MMAS is protected by US copyright laws. Permission for use is required. A license agreement is available from: Donald E. Morisky, ScD, ScM, MSPH, Professor. Department of Community Health Sciences, UCLA School of Public Health, 650 Charles E. Young Drive South, Los Angeles, CA 90095-1772.
[bookmark: H3_Medication_Adherence_Rating_Scale10_Q]Medication Adherence Rating Scale-10 Questionnaire:
	Blank cell
	Question
	Answer

	1
	Do you ever forget to take your medication?
	Yes / No

	2
	Are you careless at times about taking your medication?
	Yes / No

	3
	When you feel better, do you sometimes stop taking your medication?
	Yes / No

	4
	Sometimes if you feel worse when you take the medication, do you stop taking it?
	Yes / No

	5
	I take my medication only when I am sick
	Yes / No

	6
	It is unnatural for my mind and body to be controlled by medication
	Yes / No

	7
	My thoughts are clearer on medication
	Yes / No

	8
	By staying on medication, I can prevent getting sick.
	Yes / No

	9
	I feel weird, like a ‘zombie’ on medication
	Yes / No

	10
	Medication makes me feel tired and sluggish
	Yes / No




[bookmark: _Toc91512119][bookmark: _Toc91582097][bookmark: H2_Appendix_5_Basic_NCD_Knowledge_Check_]Appendix 5: Basic NCD Knowledge Check Questions
The following appendix includes several basic NCD knowledge questions. Including these questions in the case study exercise delivery is optional. Feel free to use these questions throughout the delivery of the case study. These questions can be content breaks or icebreakers to engage participants and promote discussion among the group.
1. What are the risk factors for hypertension? 
Answer: There are both modifiable and nonmodifiable risk factors associated with hypertension.2 Potentially modifiable risk factors include a diet high in salt, saturated fat, or trans-fat; low intake of fruits and vegetables; physical inactivity; being overweight or obese; tobacco use; and alcohol consumption. Nonmodifiable risk factors include family history, being over 65 years old, and comorbid conditions like diabetes. 
2. What is meant by a modifiable NCD risk factor? 
Answer: Modifiable risk factors are factors that can be reduced or controlled by intervention, such as tobacco use, which can be modified via tobacco cessation programs.10 An example of a non-modifiable risk factor would be genetics or age.
3. How many premature deaths do you think are caused by cardiovascular diseases (CVDs) worldwide each year?
a. 17.9 million
b. 2 million
c. 6 million
d. 10.6 million
Answer: a. CVDs are the number-one cause of death globally, taking an estimated 17.9 million lives each year.10 CVDs are a group of disorders of the heart and blood vessels and include coronary heart disease, cerebrovascular disease, rheumatic heart disease, and other conditions. Four out of five CVD deaths are caused by heart attack and stroke, and one third of these deaths (about 6 million) occur prematurely in people under 70 years of age.
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