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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: _Toc93586744][bookmark: H3_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: H3_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. 


[bookmark: H4_Case_Study_Title_]Case Study Title: 
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 A, Investigating Stroke Cases
[bookmark: H4_Part_A_Learning_Objectives]Part A Learning Objectives:
· Describe and interpret public health surveillance and clinical data using core principles of descriptive epidemiology (for example, by clinical characteristics, 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.
· Develop targeted public health messaging or informational resources based on hospital-based surveillance data, patient interviews, and other resources about cardiovascular disease (CVD) prevention and control.
[bookmark: H4_Participant_Files]Participant Files:
· Intermediate Case Study: Part A – Participant Guide (word document)
File name: <<NCD COVID Case Study_Intermediate_Part A_Participant.docx>>
· Intermediate Case Study: Part A – Participant Version (PowerPoint presentation)
File name: <<NCD COVID Case Study_Intermediate_Part A_Participant Presentation.pptx>>
· Supplementary File, Intermediate Case Study: Data set (excel document)
File name: <<NCD COVID Case Study_Intermediate_Data.xlsx>>
· Supplementary File, Intermediate Case Study: Line list (excel document)
File name: <<NCD COVID Case Study_Intermediate_Line List.xlsx>>
[bookmark: H4_Part_A_Duration]Part A Duration:
5.5 hours
Now, let us begin! 


[bookmark: H4_Instructions_]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. 


[bookmark: _Toc93586745][bookmark: H4_Stroke_Overview]Stroke Overview:
There are two primary forms of stroke: ischemic, the blockage of a blood vessel to the brain, and hemorrhagic, bleeding into or around the brain.1 Ischemic is more common than hemorrhagic, although they share many common risk factors. Both require rapid intervention. In ischemic stroke, the blockage reduces the blood flow and oxygen to the brain, causing damage or death of brain cells. The bleeding of hemorrhagic stroke causes pressure on the brain and loss of blood to surrounding areas.2 
[bookmark: H5_Ischemic_Stroke_]Ischemic Stroke: 
[bookmark: _Hlk64904948]In 2019, ischemic stroke represented 62.4% (7.6 million [95% uncertainty interval 6.6-9]) of all new stroke cases worldwide.3 Ischemic stroke occurs when the artery that supplies oxygen-rich blood to the brain becomes blocked. Blood clots are a common cause. When these blockages occur, brain cells die within minutes.4 Any stroke is a medical emergency and prompt treatment is crucial. Early action can reduce brain damage and other complications. Clinical presentation varies but can often include the following signs and symptoms:4 
· Difficulty speaking and understanding what others are saying. The patient may experience confusion, slur their words, or have difficulty understanding speech. This is called aphasia.
· Paralysis or numbness of the face, arm, or leg. The patient may develop sudden numbness, weakness, or paralysis in the face, arm, or leg. This often affects just one side of the body. This is called paralysis, or hemiplegia when it affects just one side of the body.
· Problems seeing in one or both eyes. The patient may suddenly have blurred or blackened vision in one or both eyes or may see double.
· Headache. The patient may experience a sudden, severe headache which may be accompanied by vomiting, dizziness, or altered consciousness.
· Difficulty walking. The patient may stumble or lose balance. They may also have sudden dizziness or a loss of coordination. This is called ataxia. 
[bookmark: H5_Risk_Factors]Risk Factors:
There are both modifiable and nonmodifiable risk factors for stroke.3,5 Modifiable risk factors include high blood pressure (hypertension), high blood cholesterol, tobacco use, diabetes, a diet high in saturated fat (particularly artificial trans-fat) and salt and low in fruits and vegetables, physical inactivity, and obesity. Cardiovascular diseases, such as atrial fibrillation and carotid artery disease, can also increase stroke risk. Nonmodifiable risk factors include older age (over 65 years), genetic factors, gender, race/ethnicity, and prior stroke or heart attack. 
Based on the Global Burden of Diseases, Injuries, and Risk Factors Study (GDB), the five leading risk factors for stroke in 2019 were high systolic blood pressure, high body mass index, high fasting plasma glucose, ambient particulate matter pollution, and smoking.3
Please read the additional information on stroke from the World Health Organization bulletin (Appendix 2).6 You can also refer to some of the resources cited on the Additional Resources page (Appendix 1).
[bookmark: H5_ICD10]ICD-10:
In Country X, when a patient is diagnosed with ischemic stroke, a special code from the International Classification of Diseases, Tenth Revision (ICD-10)7, is noted in the medical record to identify the clinical diagnosis. ICD-10 is a globally used diagnostic tool for epidemiology, health management, and clinical purposes. It is maintained by the World Health Organization, which is the directing authority for health in the United Nations System. The ICD-10 code for ischemic stroke is 163. 


[bookmark: _Toc79602532][bookmark: _Toc91501522][bookmark: _Toc91501829][bookmark: _Toc93586746][bookmark: H4_Scenario_Introduction]Scenario Introduction:
With the ongoing COVID-19 pandemic, the Capital City Hospital system, like other health care systems around the world, has experienced pandemic-related interruptions and disruptions to health care services and delivery. For example, there are restrictions and limitations on in-person visits to outpatient clinics, inpatient stays have been shortened, and some nonessential services and procedures have been postponed. Additionally, many people stopped seeking care or attending routine health appointments out of fear that visiting a health facility might cause them to become infected with SARS-CoV-2, the virus that causes COVID-19. While the pandemic continues, Capital City Hospital has implemented appropriate safety precautions to allow for most services to resume. 

[bookmark: _Toc79602533][bookmark: _Toc91501523][bookmark: _Toc91501830][bookmark: _Toc93586747][bookmark: H4_Update_A_]Update A: 
You are a field epidemiologist at the Ministry of Health’s (MOH’s) Division of Epidemiology. You and your fellow epidemiologists have recently learned some concerning health statistics from Capital City Hospital. Several clinicians in the hospital’s emergency and neurology departments have notified the MOH of something interesting they have observed about the number of ischemic stroke hospitalizations over the past six months. They observed a decrease in hospitalizations for ischemic stroke during the three months when health care services were disrupted because of the pandemic. However, since health care services have resumed, the clinicians have noticed what appears to be a 10% increase in the number of patients being hospitalized because of ischemic stroke. You discuss with your colleagues the potential causes for both the decrease in hospitalizations during the pandemic service disruptions and the increase in hospitalizations once services resumed.


Question 1: Consider the scenario that you just read and describe the possible reasons for both the decrease in ischemic stroke hospitalizations during the three months of pandemic-related health care service disruptions and the increase in hospitalizations once services resumed. The Additional Resources page (Appendix 1) has some additional background information, if needed. 
[bookmark: _Toc79602534][bookmark: _Toc91501524][bookmark: _Toc91501831][bookmark: _Toc64641927]Question 2: Is this 10% increase after resuming health care services worth investigating? Why or why not? What are some common reasons for beginning an epidemiologic investigation?


[bookmark: _Toc93586748][bookmark: H4_Update_B_]Update B: 
You ask the Capital City Hospital clinicians if you can review some patient medical records to learn more about this apparent increase in ischemic stroke cases during the past three months, since services have resumed. You want to be sure that the observed increase is true. You will review the medical records provided to you, with the goal of confirming that the diagnosed cases of ischemic stroke fit the primary characteristics of ischemic stroke as outlined by the case definition. 
Question 3: Based on the information provided in Update B and the WHO Bulletin that you read (see Appendix 2), discuss what criteria should be used in the case definition for ischemic stroke. Then, develop a case definition. 
[bookmark: _Toc64641928][bookmark: _Toc79602535]

[bookmark: _Toc91501525][bookmark: _Toc91501832][bookmark: _Toc93586749][bookmark: H4_Update_C_]Update C: 
Based on your discussion, you and your team develop the following case definition: 
Ischemic Stroke – In this investigation, any person admitted to/treated at Capital City Hospital during Month 1, 2020–Month 6, 2020, whose medical record indicates a clinically confirmed ischemic stroke diagnosis (ICD-10 Code 163.0) and who presents with a neurological impairment or deficit (1) of sudden onset, (2) lasting more than 24 hours (or leading to death), and (3) of presumed vascular origin. Key symptoms include sudden numbness or weakness in the face, arm, or leg, especially on one side of the body; sudden confusion, trouble speaking, or difficulty understanding speech; sudden trouble seeing in one or both eyes; and sudden trouble walking, dizziness, loss of balance, or lack of coordination. 
By reviewing the medical records from the past six months and counting the number of ischemic stroke patients, you confirm that ischemic stroke hospitalizations decreased the first three months after services were disrupted. In the last three months, since services resumed, the number of ischemic stroke cases increased almost 10%. This is unusual compared to the same time period in prior years and should be investigated further.
Question 4: What data variables do you want to include to develop an initial description/summary of this observed increase in ischemic stroke? 


[bookmark: _Toc79602536][bookmark: _Toc91501526][bookmark: _Toc91501833][bookmark: _Toc93586750][bookmark: H4_Update_D_]Update D: 
Wanting to learn more, you and your colleagues ask to view data summarizing the stroke cases that the hospital recorded over the past six months. You get permission to review medical records of patients admitted for stroke at Capital City Hospital within the past six months. You sit in a quest room with many medical records and a cup of coffee. You start reviewing the records to find patients who had an ischemic stroke. Every time you find one, abstract the data for the line list you prepared in advance. See Appendix 3 for records to abstract. 
Question 5: Determine what data you will need to collect/abstract from each patient record. Create a table to organize the abstracted data into a line list. 
Question 6: Now, based on your record review, enter the relevant cases into your line list. 


[bookmark: _Toc93586751][bookmark: H4_Update_E_]Update E: 
You and your colleagues have completed your line list. It can be viewed in the Excel document titled <<NCD COVID Case Study_Intermediate_Line List.xlsx>>
Question 7: Using the line list, create a table that summarizes the clinical signs and symptoms of the cases (also known as clinical features). Note that not all clinical features are included in the line list.
Question 8: Using the line list, describe the observed increase in ischemic stroke cases by person.


Question 9: Using the district ID provided in the line list, describe the observed increase in ischemic stroke cases by place.
Question 10: Using the dates provided in the line list, describe the observed increase in ischemic stroke cases by time. 
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[bookmark: _Toc79602539][bookmark: _Toc91501528][bookmark: _Toc91501835][bookmark: _Toc93586752][bookmark: H4_Update_F_]Update F: 
Now that you have summarized the line list data, you and your colleagues are curious and interested in gathering more information about this apparent increase in ischemic stroke cases. You discuss how current ischemic stroke data at Capital City Hospital compared to ischemic stroke data reported during the same period in past years. 
Question 11: If this year’s number of ischemic stroke events is very different from the numbers in previous years, what is your hypothesis about the reasons why stroke events may have increased? What are the implications of this increase? 
[bookmark: _Toc64641932]

[bookmark: _Toc79602540][bookmark: _Toc91501529][bookmark: _Toc91501836][bookmark: _Toc93586753][bookmark: H4_Update_G]Update G:
You ask for the last two years of data from Capital City Hospital. These data show tabulated cases of ischemic stroke by month and year. With these data, you can perform a quick comparative analysis by gathering information about the number of ischemic stroke patients from the same six-month periods in 2018 and 2019 and comparing it to the 2020 data. The hospital provides the data to you (below) and informs you that the hospital’s adult catchment area population based on the last census is estimated to be 675,000. Note that the data are also available in the “Stroke Data” tab of the Excel document titled <<NCD COVID Case Study_Intermediate_Data.xlsx>>.
	[bookmark: RowTitle_1]Blank cell
	Ischemic stroke (counts)

	Month 1 – 2018
	19

	Month 2 – 2018
	17

	Month 3 – 2018
	23

	Month 4 – 2018
	20

	Month 5 – 2018
	18

	Month 6 – 2018
	22

	Month 1 – 2019
	19

	Month 2 – 2019
	21

	Month 3 – 2019
	22

	Month 4 – 2019
	23

	Month 5 – 2019
	18

	Month 6 – 2019
	22

	Month 1 – 2020
	13

	Month 2 – 2020
	10

	Month 3 – 2020
	16

	Month 4 – 2020
	24

	Month 5 – 2020
	22

	Month 6 – 2020
	27


Adult Catchment Area Population = 
675,000


Question 12: Considering the previous data, calculate the rate of ischemic stroke in three-month intervals for 2018 (Months 1–3, 4–6), 2019 (Months 1–3, 4–6), and 2020 (Months 1–3, 4–6) in the Capital City Hospital catchment area. For your calculation, you can assume the same number of strokes occur in months 7–12 as in months 1–6 for a given year.
Question 13: What do your calculations tell you about the observed trends in ischemic stroke over the last six months at Capital City Hospital? Would you characterize what has happened in the last three months as a significant increase? Why or why not?


[bookmark: _Toc91501530][bookmark: _Toc91501837][bookmark: _Toc93586754][bookmark: H4_Update_H_]Update H: 
You and your fellow epidemiologists decide it is important to use the valuable information you have learned to improve communication and public health messaging about the management of primary risk factors for stroke during public health emergencies. Sustaining or improving hypertension management would be a good initial option, as it is a leading risk factor for stroke and generally a high burden risk factor globally. Educating the public with your information could help prevent future negative outcomes, such as the observed increase in ischemic stroke cases that you have identified at Capital City Hospital. See Appendix 4 for an example of a fact sheet. This example comes from the Pan American Health Organization (PAHO) and provides important information regarding COVID-19 and heart disease. 
Question 14: Using the template provided in Appendix 5, create a fact sheet to inform the public about how to manage hypertension amid the ongoing COVID-19 pandemic. Refer to the CDC publication Health Communication Playbook, which contains useful information about developing public health messaging. The resource is available on the following website: https://www.cdc.gov/nceh/clearwriting/docs/health-comm-playbook-508.pdf. 
Question 15: Describe how you could get the fact sheet to the target audience. Consider ideas for the distribution method (how you will share this message) and target audience (who should receive this message). Is there a specific timeframe when it will be very important to share this message? Develop indicators related to your distribution strategy, such as the number of fact sheets sent by mail; the number of clicks or downloads of the fact sheet online; the number of clinics, pharmacies, or other providers that the fact sheet is distributed to; the number of households where the fact sheet is handed out through a door-to-door campaign; and the number of shares on social media.


[bookmark: _Toc91501531][bookmark: _Toc91501838][bookmark: _Toc93586755][bookmark: H4_Part_A_ConclusionWrap_Up]Part A 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. You may continue to Part B of the case study, if interested.


[bookmark: _Toc93586756][bookmark: H3_References]References
1	Types of Stroke. Centers for Disease Control and Prevention. 2021; published online Aug 2. https://www.cdc.gov/stroke/types_of_stroke.htm (accessed Aug 11, 2021).
2	Stroke Signs and Symptoms. Centers for Disease Control and Prevention. 2020; published online Aug 28. https://www.cdc.gov/stroke/signs_symptoms.htm (accessed Aug 11, 2021).
3	Feigin, Valery L, et al. Global, regional, and national burden of stroke and its risk factors, 1990-2019: a systematic analysis for the Global Burden of Disease Study 2019. The Lancet Neurology 2021; 20: 795-820.
4	Stroke - Symptoms and causes. Mayo Clinic. https://www.mayoclinic.org/diseases-conditions/stroke/symptoms-causes/syc-20350113 (accessed Aug 11, 2021).
5	Stroke Risk. Centers for Disease Control and Prevention. 2018; published online Oct 10. https://www.cdc.gov/stroke/risk_factors.htm (accessed Aug 11, 2021).
6	Johnson W, Onuma O, Owolabi M, Sachdev S. Stroke: a global response is needed. Bull World Health Organ 2016; 94: 634-634A.
7	ICD-10: International statistical classification of diseases and related health problems. Geneva: World Health Organization, 2011.
8	Yaghi S, Ishida K, Torres J, et al. SARS-CoV-2 and Stroke in a New York Healthcare System. Stroke 2020; 51: 2002–11.
9	Qureshi AI, Baskett WI, Huang W, et al. Acute Ischemic Stroke and COVID-19. Stroke 2021; 52: 905–12.
10	Teo K-C, Leung WCY, Wong Y-K, et al. Delays in Stroke Onset to Hospital Arrival Time During COVID-19. Stroke 2020; 51: 2228–31.
11	Kerleroux B, Fabacher T, Bricout N, et al. Mechanical Thrombectomy for Acute Ischemic Stroke Amid the COVID-19 Outbreak. Stroke 2020; 51: 2012–7.
12	Czeisler MÉ. Delay or Avoidance of Medical Care Because of COVID-19–Related Concerns — United States, June 2020. MMWR Morb Mortal Wkly Rep 2020; 69. DOI:10.15585/mmwr.mm6936a4.
13	Teuschl Y, Brainin M. Stroke education: discrepancies among factors influencing prehospital delay and stroke knowledge. Int J Stroke 2010; 5: 187–208.
14	Non communicable diseases. World Health Organization. 2021. https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases (accessed Aug 30, 2021).
15	High blood pressure (hypertension) - Symptoms and causes. Mayo Clinic. https://www.mayoclinic.org/diseases-conditions/high-blood-pressure/symptoms-causes/syc-20373410 (accessed Aug 11, 2021).
Intermediate Case Study: Part A – Participant Guide

	
	
	



19

[bookmark: _Toc93586757][bookmark: H3_Appendix_1_Additional_Resources]Appendix 1: Additional Resources
	[bookmark: RowTitle_2]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 

	Fact-sheet: If I have Heart Disease, what do I need to know about COVID-19? (PAHO)
	Fact sheet
	https://www.paho.org/en/documents/fact-sheet-if-i-have-heart-disease-what-do-i-need-know-about-covid-19

	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: _Toc93586758][bookmark: H2_Appendix_2_WHO_Stroke_Bulletin][bookmark: H3_Appendix_2_WHO_Stroke_Bulletin]Appendix 2: WHO Stroke Bulletin
(Stroke Overview)
[bookmark: H3_Editorial][bookmark: H4_Editorial]Editorial
Stroke: global response is needed
Walter Johnson,a Oyere Onuma,b Mayowa Owolabic & Sonal Sachdevd


Worldwide, cerebrovascular accidents (stroke) are the second leading cause of death and the third leading cause of disability.1 Stroke, the sudden death of some brain cells due to lack of oxygen when the blood flow to the brain is lost by blockage or rupture of an artery to the brain is also a leading cause of dementia and depression.2 Globally, 70% of strokes and 87% of both stroke-related deaths and disability-adjusted life years occur in low- and middle-income countries.3-5 Over the last four decades, the stroke incidence in low- and middle-income countries has more than doubled. During these decades stroke incidence has declined by 42% in high-income countries.3 On average, stroke occurs 15 years earlier in - and causes more deaths of - people living in low- and middle-income countries, when compared to those in high-income countries.2 Strokes mainly affect individuals at the peak of their productive life. Despite its enormous impact on countries socio economic development, this growing crisis has received very little attention to date.
The risk factors for stroke are similar to those for coronary heart disease and other vascular diseases. Effective prevention strategies include targeting the key modifiable factors: hypertension, elevated lipids and diabetes. Risks due to lifestyle factors can also be addressed: smoking, low physical activity levels, unhealthy diet and abdominal obesity.6 Combinations of such prevention strategies have proved effective in reducing stroke mortality even in some low-income settings.7, 8
Furthermore, as most guidelines are based on high-income country data, uncertainty remains regarding best management of stroke of unknown type in low- and middle-income countries. For example, in low- and middle-income countries, 34% of strokes (versus 9% in high-income countries) are of haemorrhagic subtype and up to 84% of stroke patients in low- and middle-income countries (versus 16% in high income 

countries) die within three years of diagnosis.2 Current guidelines for the management of acute stroke recommend a course of treatment based on the diagnosis of ischaemic stroke (versus haemorrhagic stroke) made using computed tomography (CT) scanners. In low-resource settings, CT scanners are either unavailable or unaffordable, forcing clinicians to make difficult clinical decisions, such as whether to anticoagulate patients or not, and to what level to control their blood pressure without a means of distinguishing between ischaemic and haemorrhagic stroke. These patient management challenges, combined with inadequate rehabilitation services, lack of preventive measures, as well as poor understanding of the possible unique risk factors associated with stroke in low- and middle-income countries, may account for the disproportionately large stroke burden borne by these countries.
The reasons for the younger age of onset, higher rates of haemorrhagic subtype and higher case fatality, are unknown.2 Better understanding of the possible unique risk factors for this epidemic in low- and middle income countries is urgently needed. The Stroke Investigative Research and Educational Network study is investigating the underlying risk factors for stroke occurrence, subtype and outcome among people of African ancestry.9 Understanding the genetic basis for the interactions between risk factors can inform targeted prevention efforts, as part of a broader approach with four parts: surveillance, prevention, acute care and rehabilitation.2 This type of integrated approach will generate the evidence base to produce the guidelines needed for stroke prevention, treatment and rehabilitation in low- and middle-income countries.
In the July 2016 issue of the Bulletin, Aaron Berkowitz10 examined current acute stroke management practice in low-resource settings and outlined items 

for consideration when developing treatment guidelines for patients with acute stroke of unknown etiology in settings where there are no CT scanners. Berkowitz emphasized the proven efficacy of supportive care measures, such as maintaining euglycaemia and euthermia, prevention of deep-vein thrombosis and aspiration, early mobilization and prompt seizure treatment for stoke patients. He recommended judicious use of aspirin and provided blood pressure parameters for stroke patients in these circumstances. He also emphasized the need for secondary prevention.
Managing acute stroke in low- resource settings requires a novel approach, one that could restart the original WHO global stroke initiative,11 as a collaboration between the World Health Organization (WHO), the World Stroke Organization and the World Federation of Neurology to increase awareness of stroke, generate better surveillance data and guide better prevention and management. The WHO Package of essential noncommunicable disease interventions for primary health care in low resource settings provides protocols for cardio vascular risk reduction and stroke prevention.12 WHO will develop guidelines for the management of acute stroke in low and middle income countries, and aims to expand training programmes in stroke prevention, treatment and rehabilitation through its partners.
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[bookmark: _Toc93586759]Appendix 3: Medical Records (Update D)
	[bookmark: Title_3]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_4]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)
	28.1

	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_5]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_6]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.
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Appendix 5: Fact Sheet Template
(Question 14)
FACT SHEET – HYPERTENSION AND COVID-19
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If I have hypertension (high blood pressure), what do I need to know about COVID-19?
High Blood Pressure and Risks Associated With COVID-19
<<Insert Text>>

Preventing SARS-CoV-2 Infection in Those With High Blood Pressure – Tips/Information 
<<Insert Text>>

Maintaining Your Health During the COVID-19 Pandemic if You Have High Blood Pressure 
<<Insert Text>>



Seeking Care for Illness During the COVID-19 Pandemic 
<<Insert Text>>

Maintaining Regularly Scheduled Health Appointments During the COVID-19 Pandemic 
<<Insert Text>>

Special Considerations for Maintaining Medication Supplies During the COVID-19 Pandemic 
<<Insert Text>>

Managing Stress/Anxiety During the COVID-19 Pandemic 
<<Insert Text>>

Helpful Resources: 
<<Insert Text>>
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[bookmark: _Toc93586762][bookmark: H3_Appendix_6_Facilitator_Fact_Sheet_Gra]Appendix 6: Facilitator Fact Sheet Grading Rubric
(Question 14)
	[bookmark: RowTitle_7]Key Components: 
	(Y/N), Comments 

	Audience – Who is the intended audience? Is this clear in the messaging?
	Blank cell

	Message – What is the message/information being conveyed? Is the message/information clear, concise, informative, precise, and accurate?
	Blank cell

	Messenger– How should this message/information be delivered? 
	Blank cell

	Timing – When/in what context should this message be delivered?
	Blank cell

	Impact and Indicators – Does the message intend to inform, influence behavior, or motivate action? There could be more than one intended impact. What indicators might you use to measure how the message reaches the intended target audience?
	Blank cell
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IF I HAVE HEART DISEASE,
WHAT DO | NEED TO KNOW
ABOUT COVID-19?

ARE PEDPLE WITH HEART DISEASE MORE LIKELYTO T

th heart disease, especialy. if
e more likely to develop severe:
symptoms rom COVID-19 than those
without heart problems.
Inthe USA,almost 40% of those hospitalized
with COVID-19 had heart disease.
Coronavirus can affectthe heart in multiple
ways such as increasing workload on the
heart worsening heartfailure symptoms.
Itis also harder for some people with heart
disease o clearthe virus as they have a
weaker immune syscem.

FIHAVE HEART DISEASE, WHAT SHOULD I D0 TO AVDID
GETTINGCOVID-197

2 Wash your hands requently, always avoid
touching your fae.
Stay away from anyone whoyou know s
sick
k amily and friends who are sick or
uld be sick o kindly avoid visiing you
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rom any other person when you are
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includes the stores, supermarkes, and
pharmacies. When possible, aska friend
or relative whos healthy to purchase
necessary items or you.

+ Weara face mask for protection ifyou must
leave home t0 g0 o crowded areas.

HOW CAN | PREPARE MYSELF AND MY FAMILY DURING
THIS PANDEMIC?

+ Planning for essentials like food, water and
medicines s criica.

« Ensure that you have an adequate supply of
allyour medications Keepat least 90-day
supply, on hand.

+ Ensure an adequate supply of healthy food
choices.

« e physicaly active every day.

+ Have cleaning supplies in your home (s03p.
disinfectants, hand sanitizer).

« Reduce and manage your sress.

*_ ifyou have had heart faiure, o heart.
failurelice symptoms, check your weight
regularly. it ising rapidy, i can be due:
0100 much fluid n the body that can ead
o rouble breathing.

« Have your doctor's phone number handy,
‘Somewhere you and your iy members

BE AWARE. PREPARE. ACT.
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that may be helpful t have on hand are:
pharmacy, medical specialists, insurance SRR o —

provider.

an ind it easily. Ocher phone numbers m 15 THERE ANYTHING | SHOULD KNOW ABOUT MY

Do ot startor stop any medication
without irst talking (o your doctor.

WHAT SHOULD |00 F | FEELILL?

1fyou develop chest pain cal your doctor

right away. This can often be accompanied medication. Callyour pharmacy for a

bydizi usea, vomiting | e 3 monthis supply of all your medications.
numbnessftingling of the hand, and This makes sure that you don'trun out
1 diffculty breathing. and means you don't have 1080 0 the:
+ Donot be afraid o seek care fyou are not pharmacy as often.

well Most hospitals and clnics have set up.
ways of protecting people comingin from
getting infected by the coronavirus. s
Important to get help fyou ae sick.

‘Acthis time there Is no evidence that any
medications should be stopped ifyou
develop COVID-19.

WHAT CAN 10O F | AM FEELING STRESSED 08
7 ANXous?

+ These are rying times that can be very

SHOULD I STILLGO TO THE DOCTOR FOR RESULARLY
SCHEDULED VISTS?

itis important o
keepyour regularly
cheduled doctor

visis
Many clinics have

the phone without
having to physically
g0 the clinic This

safe by keeping you away from

n touch with

stressful. any individuals with chronic
disease already have aloton thelf mind
and may have underlying depression and]
or anxiety. The COVID19 pandemic can
make things more dffcult. Know that you
are not lone.
Be sure to find ways of taking a break from
coronavirus news, this provides you with
the space o think about your wellbeing.
Stay connected to friends and family. Gl
friends and family members regularly o
maintain social connectedness.
Find things that help you relax,such a
reading listening to music,or walking.
i things become to0 much, fyou
experience a great deal of anxiety of
pression,be sure to each out or help:
i your frend or family member or call
your physician.

BE AWARE. PREPARE. ACT.
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