
10/18/2021

1

Natural History of Post-Acute COVID-19 Convalescence: 

Lessons Learned from NMHS Personnel – Part 2

Robert Penn, MD; Amy Clark, PhD; Whitney Robertson, PhD; Alice Kindschuh, DNP

NMHS COVID-19 Survey April 2021

• Goal: To learn about the physical, cognitive and 

emotional impact of COVID-19 on Methodist 

employees who had documented infection 

compared to noninfected employees

• IRB approval on 02/22/2021

Overall Program Goal & Objectives – Part 2

• Goal:  Compare the physical, emotional, and 

cognitive symptoms experienced during the past 

year between those who did and did not have 

COVID-19.

• Objectives for this presentation
• Explore the data collected and discuss the findings of 

the research study specific to participants that were not 

diagnosed with COVID-19

• Discuss how the data compared between those who 

had COVID-19 and those you did not

• Explore strategies for optimizing the health of our 

healthcare personnel
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Terms and Definitions

• SARS-CoV-2 – severe acute respiratory 

syndrome coronavirus 2

• COVID-19 – coronavirus disease 2019

• Documented COVID-19 – positive PCR or antigen 

test for SARS-CoV-2

• Acute (onset-4 weeks) versus post-acute 

(convalescence) (>4 weeks)

The Impact of COVID-19 on HCWs

October 15, 2021

The Impact of COVID-19 on HCWs

October 15, 2021

2020

1,269 results
2021

1,721 results

2,724
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The Mental Impact of COVID-19 on HCWs

October 15, 2021

The Mental Impact of COVID-19 on HCWs

2020

342 results
2021

516 results

October 15, 2021

763

Shreffler J, et al. West J Emerg Med. September 2020.
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• The review of literature revealed consistent 

reports of stress, anxiety, and depressive 

symptoms in HCWs as a result of COVID-19.

Shreffler J, et al. West J Emerg Med. September 2020.

Sun P, et al. Front Psychol. July 2021.

• Results of a systemic review and meta-analysis of 

47 studies indicated that a large proportion of 

healthcare workers suffered from the adverse 

psychological impact of COVID-19. Symptoms such 

as anxiety, depression and insomnia were 

analyzed….
Sun P, et al. Front Psychol. July 2021.
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NMHS COVID-19 Survey 
April 2021

NMHS COVID-19 Survey April 2021

• Goal: To learn about the physical, cognitive and 

emotional impact of COVID-19 on Methodist 

employees who had documented infection 

compared to noninfected employees

• IRB approval on 02/22/2021

• What was done: A survey was offered to 

healthcare personnel in April 2021 that provided 

data to compare the impact on healthcare 

personnel with and without documented SARS-

CoV-2 infection

NMHS COVID-19 Survey April 2021

• Goal: To learn about the physical, cognitive and 

emotional impact of COVID-19 on Methodist 

employees who had documented infection 

compared to noninfected employees

• IRB approval on 02/22/2021

• What was done: A survey was offered to 

healthcare personnel in April 2021 that provided 

data to compare the impact on healthcare 

personnel with and without documented SARS-

CoV-2 infection
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Study Methods

• A link to a survey was distributed by email and on 

handouts for 31 days (March 31 to April 30, 2021) 

targeting all NMHS employees. Study participants 

reported their demographic information, prior 

health conditions, and whether they had been 

diagnosed with COVID-19 since February 2020. 

They responded to survey questions on their 

symptoms, convalescence, lifestyle changes, and 

burnout. Multiple logistic regression models and 

hypothesis testing were used to evaluate 

associations between demographics, health 

conditions, and COVID-19 recovery.

Study Questions Addressed Today

• What are the differences in physical effects on daily life between 

case-group who were diagnosed with COVID-19 at least 8 weeks 

prior and control-group who work in healthcare but did not develop 

SARS-CoV-2?

• What are the differences in lifestyle changes made by case-group 

who were diagnosed with COVID-19 at least 8 weeks prior and 

control-group who work in healthcare but did not develop SARS-CoV-

2? 

• Are healthcare personnel having physical and cognitive debility 

and emotional disturbances because of lingering malaise and 

exhaustion?

• What are the differences in emotional and behavioral effects on 

daily life between case-group who were diagnosed with COVID-19 at 

least 8 weeks prior and control-group who work in healthcare but did 

not develop COVID-19? 

Survey Responses

• 1132 surveys completed

• 223 (19.7%) reported positive COVID-19 

diagnosis in the past year
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Study Question

• What are the differences in physical effects on 

daily life between case-group who were 

diagnosed with COVID-19 at least 8 weeks prior 

and control-group who work in healthcare but did 

not develop COVID-19?
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Physical Limitations

Employees who received a positive COVID-19 

diagnosis had statistically significant greater 

odds of reporting limitations for all activities. 

Odds Ratio p-value

The kind or amount of vigorous activities you can 
do (running, participating in strenuous sports, 
etc.)

5.94 < .01

The kind or amount of moderate activities you 
can do (moving furniture, carry in groceries, etc.)

8.55 < .01

Walking uphill or climbing a few flights ofstairs 7.48 < .01
Bending, lifting, or stooping 5.92 < .01
Walking one block 9.92 < .01
Working at a job, doing work around the house, 
or going to school

5.91 < .01

Study Question

• What are the differences in lifestyle changes 

made by case-group who were diagnosed with 

COVID-19 at least 8 weeks prior and control-

group who work in healthcare but did not develop 

COVID-19? 

Lifestyle Changes: Dietary

“Comparing the time before your positive COVID-19 

diagnosis (case) or February 2020 (control) and now, please 

rate the degree of change you have made in the following 

lifestyles.”
p-value Control Case

Think about how much food I put on my 
plate.

0.483 3.279 3.32

Check food labels before buying a product. 0.661 3.247 3.224

Cook meals. 0 3.464 3.199

Minimize the amount of packaged or fast 
food I eat.

0.519 3.268 3.23

Drink water or tea. 0.251 3.463 3.533

Eat fresh fruits, fresh vegetables or whole 
grains.

0.759 3.374 3.357
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Lifestyle Changes: Routine & Exercise

“Comparing the time before your positive COVID-19 

diagnosis (case) or February 2020 (control) and now, please 

rate the degree of change you have made in the following 

lifestyles.” p-value Control Case

Sleep 7-8 hours nightly. 0 2.949 3.168

Follow a scheduled daily 
routine.

0.008 3 3.128

Practice aerobic exercises for 
at least 20 minutes at least 3 
times a week.

0.024 2.902 3.051

Lifestyle Changes: Social & Personal

“Comparing the time before your positive COVID-19 

diagnosis (case) or February 2020 (control) and now, please 

rate the degree of change you have made in the following 

lifestyles.” p-value Control Case

Share personal problems or 
worries with others.

0.16 2.994 3.061

Concentrate on positive thoughts. 0.003 3.082 3.218

Spend time with friends and family 
on a daily basis.

0 2.525 2.995

Balance time between work, 
personal responsibilities and 
leisure.

0 2.747 3.063

Think about my health. 0.413 3.4 3.441

Study Question

• Are healthcare personnel having physical and 

cognitive debility and emotional disturbances 

because of lingering malaise and exhaustion?
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Cognitive Effects

Employees with a positive COVID-19 

diagnosis were:

• 4.4X more likely to report fatigue

• 2X more likely to report memory loss or 

brain fog

Burnout / Thoughts of Quitting Healthcare

Control Case

Burned Out 36.9% (n=336) 37.9% (n=85)

Not Burned Out 59% (n=536) 58% (n=129)

Prefer not to say 4.1% (n=37) 4.1% (n=9)

No statistical significance difference between 

case and control groups.

Burnout & Health Perception

Those who report burnout have worse perceptions 

of their health than those who do not report burnout. 

• Higher score indicates worse health 

perception

p-value
Burned 

out

Not
burned 

out

I am somewhat ill < .01 1.507 1.321

I am not as healthy as anyone I 
know

0.033 2.207 2.054

My health is not excellent < .01 2.357 2.162

I have been feeling bad lately < .01 2.227 1.65
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COVID Diagnosis & Health Perception

However, the difference in perceptions of health 

were similar when comparing those who did and 

did not have a COVID-19 diagnosis, except for… 

• Higher score indicates worse health 

perception

p-value
Did Not 

Have
COVID

Had 
COVID

I am somewhat ill 0.071 1.357 1.497

I am not as healthy as anyone I 
know

0.603 2.115 2.162

My health is not excellent 0.771 2.229 2.255

I have been feeling bad lately 0.044 1.906 1.73

COVID Diagnosis & Health Perception

However, the difference in perceptions of health 

were similar when comparing those who did and 

did not have a COVID-19 diagnosis, except for… 

• Higher score indicates worse health 

perception

p-value
Did Not 

Have
COVID

Had 
COVID

I am somewhat ill 0.071 1.357 1.497

I am not as healthy as anyone I 
know

0.603 2.115 2.162

My health is not excellent 0.771 2.229 2.255

I have been feeling bad lately 0.044 1.906 1.73

Study Question

• What are the differences in emotional and 

behavioral effects on daily life between case-

group who were diagnosed with COVID-19 at 

least 8 weeks prior and control-group who work 

in healthcare but did not develop COVID-19? 
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• Anxiety was evaluated by:

• Control group 

• “Last 30 days” from the date of completing survey

• Case group 

• First 30 days of diagnosis 

• Since diagnosis through date of survey

• Control group 

• Last 30 days: 78.9% (n=717)

• Case group

• First 30 days after diagnosis: 52.9% (n=118)

• No response: 6.28% (n=14)

• At time of survey: 43.1% (n=96)

Mental Health Toll: Anxiety

• Not at all: 32.74% (n=73)

• 1-4 weeks: 41.7% (n=93)

• 4-8 weeks: 10.31% (n=23)

• >8 weeks: 6.73% (n=15)

• No response: 8.52% (n=19)

Duration of Anxiety for Case Group

• Hopelessness was evaluated by

• Control group 

• “Last 30 days” from the date of completing survey

• Case group 

• Within the first 30 days of diagnosis 

• Since diagnosis through date of survey

• Control group 

• Last 30 days: 50.7% (n=481)

• Case group

• First 30 days after diagnosis: 52.9% (=118)

• No response: 6.73% (n=15)

• At time of survey: 43.1% (n=96)

Mental Health Toll: Hopelessness
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• Not at all: 52.02% (n=116)

• 1-4 weeks: 28.25% (n=63)

• 4-8 weeks: 7.17% (n=16)

• >8 weeks: 4.04% (n=9)

• No response: 8.52% (n=19)

Hopelessness Duration for Case Group

• Suicidal ideation was evaluated by

• Control group 

• “Last 30 days” from the date of completing survey

• Case group 

• Within the first 30 days of diagnosis 

• Since diagnosis through date of survey

• Control group 

• Last 30 days: 6.2% (n=56)

• Case group

• First 30 days after diagnosis: 7.2% (n=16)

• No response: 7.17% (n=16)

• At time of survey: 4.4% (n=9)

Mental Health Toll: Suicidal Ideation

• Not at all: 87.44% (n=195)

• 1-4 weeks: 3.14% (n=7)

• 4-8 weeks: 0.45% (n=1)

• >8 weeks: 0.45% (n=1)

• No response: 8.52% (n=19)

Suicidal Ideation Duration for Case Group
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SUMMARY AND CONCLUSIONS

Key Learning Points

What is already known about this subject:

• The COVID-19 pandemic has disproportionally impacted on 

the health of healthcare workers with increasing levels of 

stress and mental health issues.

Key Learning Points

What this study adds:

• Burnout was common among our healthcare personnel regardless of 

having or not having COVID-19.

• Healthcare personnel reporting burnout reported worse perceptions 

of their health.

• Anxiety was more common among our healthcare workers who did 

not have COVID-19.

• Multiple health conditions were reported in both study groups, with 

depression and obesity found equally at around 25%.

• However, hopelessness was reported equally around 50% in both 

study groups.

• Suicidal ideation was significant in both the control and case group, 

of ~6% and 7 to 4%, respectively.  

• Healthcare personnel who did not have COVID-19 were less likely to 

optimize their lifestyle habits, except for cooking their own meals.
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Healthcare Worker Burnout

• Clinical condition was first described in the mid-1970s by 

psychologist Herbert Freudenberger

• Occurs when work stress coupled with additional life 

pressures exceed the ability to cope resulting in physical 

and mental distress 

• “State of mental and physical exhaustion caused by one’s 

professional life” seen predominately in human service 

workers

• Defined by its three component parts: 
• Emotional exhaustion

• Depersonalization (or cynicism, which is more common in males)

• Depleted sense of professional accomplishment 

McFarland DC, et al. Psychol Res Behav Manag. September 15, 2021.  

Daniel C McFarland 1 Fay Hlubocky2 

1Department of Medicine, Northwell Health Cancer Institute, Lenox Hill Hospital, New York, NY, USA; 2Department of 

Medicine, Section of Hematology/Oncology, University of Chicago, MacLean Center for Clinical Medical Ethics, and the 

Cancer Research Center, Chicago, IL, USA 

McFarland DC, et al. Psychol Res Behav Manag. September 15, 2021.

Daniel C McFarland 1 Fay Hlubocky2 

1Department of Medicine, Northwell Health Cancer Institute, Lenox Hill Hospital, New York, NY, USA; 2Department of 

Medicine, Section of Hematology/Oncology, University of Chicago, MacLean Center for Clinical Medical Ethics, and the 

Cancer Research Center, Chicago, IL, USA 

• The prefrontal cortex … becomes impaired under 

conditions of fatigue or incontrollable stress. In 

short, reduced prefrontal cortex self-regulation 

may explain several challenges associated with 

burnout in physicians, including reduced 

motivation, unprofessional behavior, and 

suboptimal communication with patients….
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Daniel C McFarland 1 Fay Hlubocky2 

1Department of Medicine, Northwell Health Cancer Institute, Lenox Hill Hospital, New York, NY, USA; 2Department of 

Medicine, Section of Hematology/Oncology, University of Chicago, MacLean Center for Clinical Medical Ethics, and the 

Cancer Research Center, Chicago, IL, USA 

• …identifying and addressing root causes of 

burnout and related conditions…factors that 

lead to increased resilience, engagement, and 

thriving in clinical workplaces….

McFarland DC, et al. Psychol Res Behav Manag. September 15, 2021.

• Overall prevalence of anxiety for “doctor” group was 

28%, and 34% for “nurse” group and for depression, 

was 33% for doctors and 38% for nurses

Sun P, et al. Front Psychol. July 2021.

The Natural History of COVID-19 Among Our HCP

• As in other studies, we have identified 
many of our healthcare personnel have 
imbalances in their mind-body-spirit
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The Natural History of COVID-19 Among Our HCP

• As in other studies, we have identified 
many of our healthcare personnel have 
imbalances in their mind-body-spirit, or a

BROKEN BRAIN!!!

Root Causes (what are their origins)

Stress, S.A.D., Smoking, Sedentary, Sleep,

Social Interaction, Spirituality

Core Metabolic Imbalances (what drives them)

Inflammation, Oxidative Stress, Immune Dysregulation,

Chronic Stress Response, Hormonal Dysregulation,

Mitochondrial Disruption, Insulin Resistance,

Imbalances (how things appear)

Burn out, anxiety, hopelessness, suicidal ideation

Adapted from: Mark Pettus. Gastrointestinal Balance: Managing Leaky Gut. Dec 5, 2017.

Pathogenesis of a Broken Brain

Environment

Epigenome Microbiome

Life

Consciousness-Spirit
Mark Pettus. Gastrointestinal Balance: 
Managing Leaky Gut. Dec 5, 2017.
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Five Pillars Leading to Chronic Inflammation

• Genetic predisposition

• Exposure to environmental factors

• Unbalanced microbiome (“dysbiosis”)

• Loss of barrier function

• Hyperbelligerent immune system
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Terms and Definitions 

• Microbiota: the community of commensal, 
symbiotic and pathogenic microorganisms 
that share our body space

• Microbiome: the total number of 
microorganisms  and their genetic material
• First coined by Joshua Lederberg in 2001

• Ecosystem: a system that includes all 
living organisms in an area, from plants 
and animals to microorganisms and its 
physical environment

The Normal Microbiome

• Bacteria, archaea, fungi, viruses,
protists

• Composition of microbiota 
varies with each individual
• Most fairly stable

• Some species transient

• Each individual has a unique 
microbial “fingerprint”

• Individual ecosystems
• Mouth, nose, GI tract, GU tract,

skin
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• Human colonic microbiota

• 38 trillion bacteria (400 ml)

(plus fungi, viruses, protozoa)

• 500-1000 different species

• 60% of stool volume is 

bacteria

61

Normal Colonic Microbiota

Sonnenburg E. Understanding the Microbiome. Jan 10, 2018.

Sonnenburg E. Understanding the Microbiome. Jan 10, 2018.
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The microbiota: connected to human biology

Sonnenburg E. Understanding the Microbiome. Jan 10, 2018.

The microbiota is an 
unsupervised drug 
factory

Sonnenburg E. Understanding the Microbiome. Jan 10, 2018.
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Terms and Definitions cont.

• Perturbation: a disturbance in a microbial 
ecosystem

• Dysbiosis: refers to a microbial imbalance 
on or inside the body
• Most commonly reported as a condition in the 

digestive tract or an imbalance in gut bacteria
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The Microbiota-

Gut-Brain Axis

Key communication pathways of the microbiota–gut–brain axis. There are numerous mechanisms through which the gut microbiota can signal to the brain. These include activation of 
the vagus nerve, production of microbial antigens that recruit immune B cell responses, production of microbial metabolites (i.e. short-chain fatty acids [SCFAs]), and enteroendocrine 

signaling from gut epithelial cells (e.g., I-cells that release CCK, and L-cells that release GLP-1, PYY and other peptides). Through these routes of communication, the microbiota–
gut–brain axis controls central physiological processes, such as neurotransmission, neurogenesis, neuroinflammation and neuroendocrine signaling that are all implicated in stress-

related responses. Dysregulation of the gut microbiota subsequently leads to alterations in all of these central processes and potentially contributes to stress-related disorders.

5-HT serotonin, CCK cholecystokinin, GABA γ-aminobutyric acid, GLP glucagon-like peptide, IL interleukin, PYY peptide YY, TNF tumour necrosis factor.

Foster JA, et al. Neurobiology of Stress. December 2017.
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Potential neuropsychiatric consequences of a dysregulated 

intestinal barrier

Activation of brain-gut-microbiota Axis signaling pathways via a compromised intestinal 

barrier with potential effects on mood, anxiety, cognition and social interaction.   Kelly JR, 

et al. 2015. 
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Building Resilience and Resistance

• Optimize your health to optimize your immune 

system through optimizing healthy lifestyle habits 

to restore a functional core microbiome….

Key Learning Points

What impact this may have on practice or policy:

• Employee Health and Human Resources can play a significant role on 

addressing the health among healthcare personnel.

• Reduce stigma on mental health symptoms and the psychological impact of 

significant stressful events within HCWs.

• Short-term and long-term individualized wellness and mental health 

interventions to address the physical and emotional tolls of COVID-19.

• Individual AND organizational strategies to optimize wellness for healthcare 

providers in areas of nutrition, exercise, stress management, mindfulness, 

sleep quality, and reducing burnout.

• Development of new HCW community groups and encouragement of 

participation to allow connections and reduce feelings of isolation

• Further research into the impact of the pandemic on healthcare workers and 

provision of appropriate support is urgently needed.

The Meaning of Care
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The Gateway to Health


