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“..the premature and disproportionate deaths of tens of thousands of African 
Americans from COVID-19, our national racism bleeds anew, into the open, 
exposing the intersecting forms of violence that continue to threaten Black 
lives.

In short, racism kills. Whether through force, deprivation, or discrimination, it 
is a fundamental cause of disease and the strange but familiar root of racial 
health inequities.”

https://pubmed.ncbi.nlm.nih.gov/7560851/
https://www.annualreviews.org/doi/abs/10.1146/annurev-soc-073014-112305


National Pandemic Pulse
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- Repeat survey deployed across a representative U.S population to measure 
disparities and inequities in the experience and impact of the COVID-19 
pandemic

- Cross-disciplinary research focus: 
- Masking and other preventive behaviours
- Access to vaccinations
- Mental Health
- Food insecurity
- Substance use
- Economic impact
- Pregnancy

- Some questions are revised for each round to capture pertinent concerns; 
longitudinal comparability between rounds is maintained



COVIDINEQUITIES.ORG





National Pandemic Pulse Round 3 Webinars: 

Jeffrey Edwards, MD, MPH: 
Disparities in COVID-19 testing and 
outcomes

Daniel Erchick, PhD: 
COVID-19 vaccine acceptance 
among pregnant women 

Smisha Agarwal, PhD
Lena Kan, MSPH:
Impact of COVID-19 on maternal and 
neonatal outcomes

Shivani Pandya, MPH: 
Trends in Mental Health and 
Substance Use 7

TODAY: July 16, 2021
Dustin Gibson, PhD
Vaccine acceptance & hesitancy

Alex Zapf, MS, MSPH:
Masking intentions and 
Sources of  COVID information

Julia Wolfson, PhD:
Food insecurity & access to nutrition 
assistance

Manali Nekkanti, MPH:
Schooling mode, student 
performance and well-being

NEXT FRIDAY: July 23, 2021



Overview of National Pandemic Pulse
● Objective: Quickly capture “the pulse” of the nation around a core set of 

COVID-19 indicators, and monitor these over time
○ National surveys spaced 6-10 weeks apart
○ Questionnaire developed at JHU School of Public Health & School of Medicine
○ Validated modules included, where available

● Today’s data: Wave 3 of 6 planned waves
○ Core questions: COVID testing and outcomes, health care delays, mental health, food 

insecurity, etc. asked each round
○ Timely and detailed modules: Maternity and breastfeeding outcomes, Vaccine uptake 

and hesitancy, Masking intentions, Schooling 

● Large nationally representative survey allows for subgroup analyses
○ Large sample size allows us examine to health disparities in African Americans ( 

weighted n=1080)  and Latinos (weighted n=1452) 

8Data from National Pandemic Pulse Survey May-June 2021



National Pandemic Pulse Methodology

● Eligibility: 
○ Resident of 50 US states or Washington DC
○ 18 years or older

● Sampling through Dynata 
○ One of the largest first party data platforms
○ 13 million unique participants/panelists in USA

● Questionnaire programmed into HIPAA-compliant version of Survey Monkey™

● Dynata sent email survey participation requests to create a nationally-
representative survey on:

○ Gender, Age, Race, Household income
○ Census division

Total responses: 10,555 Completed responses: 9,238 Completion rate: 87.52%
9



DATA COLLECTION WAVES TO DATE:

Round 1: September 1 to 7, 2020

Round 2: December 15 to 23, 2020

Round 3: May 28 to June 8, 2021

10



Survey Modules: Round 3 (National)

● Socio-demographics

● COVID testing and outcomes

● Pregnancy and Neonatal health

● Mental Health 

● Substance Use

● Economic impact
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● Vaccine uptake and hesitancy

● Food insecurity

● Masking Intentions

● Trusted sources of information

● Schooling Experiences

Bold indicates a repeat module from a previous wave



Socio-demographic characteristics of National 
Pandemic Pulse to Census data (n=8887)

12National Pandemic Pulse Survey June 2021



COVID-19 Testing and Outcomes

13

Jeffrey Edwards, MD MPH
Resident Physician in Pediatrics

Boston Combined Residency Program



Overview of COVID-19 Testing + Outcomes
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Latinx, High Income, More Educated Americans 
Had Higher Testing Demand
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*Adjusted for race, age, gender, 
education level, income level, and 
chronic health condition status.

Did you need a 
COVID-19 test?



Relatively Even Testing Access Across All 
Sociodemographic Groups

16

*Adjusted for race, age, gender, 
education level, income level, and 
chronic health condition status.

Were you able to 
get tested?



Improved Testing Access from December to June
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December June



Higher Ever-Test Positivity Among Latinx and 
Younger Americans
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*Adjusted for race, age, gender, 
education level, income level, and 
chronic health condition status.

Did you ever test 
positive for 
COVID-19?



Higher Hospitalization Rates in Younger, Male 
Americans with Chronic Disease
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*Adjusted for race, age, gender, 
education level, income level, and 
chronic health condition status.

Were you ever 
hospitalized for 
COVID-19?



Higher Ventilation Rates in Male Americans
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*Adjusted for race, age, gender, 
education level, income level, and 
chronic health condition status.

Were you ever 
intubated/require 
ventilation for 
COVID-19?



Testing Outcomes Summary 

No major disparities in testing availability; significant disparities in COVID-19 outcomes

Latinx respondents reported higher test positivity, targeted interventions that include multilingual 

approaches could be helpful.

Those w/ chronic health conditions had worse outcomes across the board, even when accounting for 

other sociodemographic factors, highlighting exacerbation of current health inequity
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COVID-19 in pregnancy
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Vaccine acceptance among pregnant women Dan 
Erchick 
Testing, infection, and hospitalization 

Lena Kan
Impact maternal and neonatal outcomes Smisha 
Agarwal



Methods
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● Study population: 

○ Have you been pregnant at any point since March 2020?

○ 461 pregnant women among 4,466 female respondents 

● Questionnaire: 

○ Prenatal/delivery care, preg outcomes, breastfeeding, COVID-19 infection, vaccination

● Propensity score matching: 

○ Matched 2:1 non-pregnant women to pregnant women ages 18-54
○ Covariates: age, race income, education, political affiliation, region

● Weighting to national population of pregnant women: 

○ Age and race for women 18-54 from 2010-2019 using National Survey of Family Growth



Characteristics of pregnant & non-pregnant women 
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COVID-19 vaccine acceptance 
among pregnant individuals
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Daniel Erchick, PhD
Assistant Scientist

JHSPH, Department of International Health



Context
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● Pregnant persons, especially those with comorbidities, are at higher risk of severe 
COVID-19 illness and adverse pregnancy outcomes 

● Vaccinations began in the US on December 14, 2020, under FDA EUA 

○ Pregnant persons were excluded from preauthorization trials

● Citing early data, CDC issues guidance that vaccine be available to pregnant persons 
and recommends conversation with health care provider 

● Early data show immunogenicity and safety in pregnant persons 
in several studies in reported on in Apr-Jun 2021

○ E.g., Data from V-safe Surveillance System and Pregnancy Registry (Shimabukuro et. al (NEJM 2021))

Pandemic Pulse #2 
(Dec 15-23, 2020)

Pandemic Pulse #3 
(May 28-Jun 8, 2021)



Similar vaccination rates for pregnant, non-pregnant 
women now despite earlier difference in willingness
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Dec 2020: Willingness to receive vaccine Jun 2021: Vaccination status or plans

All survey PP 
participants 
who 
received a 
vaccine
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Vaccination similar between pregnant & non-
pregnant women 

Dec 2020: Willingness to receive vaccine Jun 2021: Vaccination status or plans

aOR 1.2, 95% 

CI: 0.9, 1.5

aOR 1.4, 95% 

CI: 1.0, 2.0
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Self-reported flu vaccination higher among pregnant 
vs. non-pregnant women 

Received flu vaccine last season 
(unadjusted)* 

Received flu vaccine last season
(adjusted)* 

* Jun 2021 survey

aOR 2.0, 95% 

CI: 1.5, 2.6



Pregnant women were more likely to consider 
not getting COVID-19 vaccinate 
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Since COVID-19 vaccines were authorized for emergency use in 
the US, did you ever seriously consider not getting a vaccine?

* Jun 2021 survey

aOR 3.9, 95% 

CI: 2.7, 5.7



Pregnant and non-pregnant reporting fewer vaccine 
concerns now compared to Dec 2020
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Dec 2020: Reasons for unwillingness to 
receive vaccine*

Jun 2021: Reasons for not receiving vaccine* 

* Multiple responses
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Primary care doctor and family among most 
trusted sources for vaccine information 

Dec 2020* Jun 2021*

* Single response
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Summary 
● Dec 2020: pregnant women reported higher willingness to receive vaccine 

● Jun 2021: earlier willingness has not yet translated into higher vaccination rate 

○ Pregnant women also were: 

■ More likely to report being currently scheduled for vaccination

■ More likely to have considered never receiving COVID-19 vaccine 

■ Less likely to be COVID-19 vaccinated compared to all eligible adults 

● Disparities in vaccination rates among women of reproductive age for:

○ Less education, lower income, and Republican affiliation  

● Key concerns: safety, effectiveness; also conspiracy theories 

● Trusted info sources: primary care doctor, family, and news/social media



Impact of COVID-19 on pregnancy 
outcomes
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Smisha Agarwal, PhD Lena Kan, MSPH
Assistant Professor

JHSPH, Department of International Health
Research Associate

JHSPH, Dept of International Health



Pregnancy during COVID-19: Questions of Interest

1. How does pregnancy alter women’s risk for COVID-19?

a. COVID-19 positivity

b. COVID-19 hospitalization

2. How has COVID-19 affect access to pregnancy-related care? 

a. Disruptions in routine prenatal care

b. Changes in birth plan

c. Changes in postpartum care and access to support services (e.g. lactation support)

3.  Explore associations between testing positive for SARS-CoV-2 with: 

a. Pregnancy outcomes

b. Complications during pregnancy

c. Complications during birth

d. Newborn complications

35



1. Susceptibility to SARS-CoV-2 and COVID-19 Severity 
during pregnancy

● Unclear whether pregnancy increases susceptibility to COVID-19

○ Uncertainties remain about the prognostic role of inflammatory biomarkers among pregnant 

women with COVID-19

○ Data are available largely from hospital screening  without an appropriate comparison group 

of non-pregnant women

○ In this population-based data, we generated a matched comparison group of non-pregnant 

women

● Most recent studies have suggested that pregnant women are at increased risk of severe 

complications from COVID-19

○ Severe complications include being hospitalized, requiring intensive care (ICU admission) and 

being placed on a ventilator for oxygen support 

36
Source: Rasmussen, S. A., & Jamieson, D. J. (2021). Pregnancy, postpartum care, and COVID-19 vaccination in 2021. Jama, 325(11), 1099-1100.
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1. Pregnant women more likely to test positive and be 
hospitalized than comparison population 

Dec 2020: Testing positive & hospitalization for COVID-19 June 2021: Testing positive & hospitalization for COVID-19

# Women testing positive: 
● 110 non-pregnant women 
● 251 pregnant-women 

# Women testing positive: 
● 81 non-pregnant women
● 71 pregnant womens

P < 0.05 

P < 0.05 
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Positive COVID-19 status among pregnant women is positively 
correlated with chronic conditions 

Association between positive COVID-19 test 
among pregnant women and chronic 
conditions, adjusted for potential confounders.

aOR 5.2 95% CI: 3.2, 8.6

Chronic conditions: 
● Hypertension
● diabetes mellitus
● cancer/ malignancy
● cardiovascular disease
● chronic lung disease
● chronic liver disease
● cerebrovascular disease
● chronic kidney disease
● Immunocompromised state 

(weakened immune system)
● Obesity 
● Sickle cell disease
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Hospitalization positively correlated with having insurance among 
pregnant women 

Regression model shows 
association between positive 
COVID-19 test among pregnant 
women and insurance status, 
adjusted for:
● Chronic conditions
● Race
● Political Party

aOR 3.6, 95% CI: 1.3, 10.1



Trends in prenatal care changes

June 2021: 8.7 average in-person ANC visits 
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Dec 2020: 54.1% (126) reported in-person ANC resources available, 35.2% (82) reported for virtual 
85% transitioned from in-person to virtual prenatal  visits 

June 2021: 5.0  average virtual ANC visits 



2.  C-section: Return to normal rate
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Past NPP Rounds: C-section experiences June 2021 Reasons for  C-section 

Avg. US C-section rate: 31% 

Source: FastStats. (2021, March 24). https://www.cdc.gov/nchs/fastats/delivery.htm

https://www.cdc.gov/nchs/fastats/delivery.htm
https://www.cdc.gov/nchs/fastats/delivery.htm


2. Access to Postpartum services
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COVID-19 precautions at birth include: 

● I wore a mask around my baby

● I washed/sanitized my hands before 
holding baby

● There was a curtain or screen between 
me and my baby

● My baby was placed in an isolette 
(plastic enclosed bassinet) between 
feeding/changing times

● I did not care for the baby while in the 
hospital as others provided care

● Other COVID-19 precautions in the 
hospital (please specify)



3. Impact on pregnancy outcomes

● Positive COVID-19 status associated with adverse pregnancy outcomes, including: 

○ Preterm births [1,2,3], stillbirth [1,2,4], low birth weight [2] 

○ Lack of sufficient evidence on other pregnancy loss such as miscarriages 

● Positive COVID-19 status to be associated with pregnancy complications, including:

○ Pre-eclampsia an [1,3],  gestational diabetes [1,5]   

● Impact of COVID-19 on pregnancy and newborn outcomes not consistent 

○ Intrauterine transmission of COVID-19 has not been widely reported 

○ No reported increase in the incidence of congenital anomalies [3] 

○ Pathway from COVID-19 status to adverse pregnancy outcomes still unclear, could 

potentially be due to reduced access to care, maternal stress, or other immunologic 

biomarkers, etc. 

43
Sources: [1]  Wei et al, 2021;  [2] Chmielewska et al,  2021; [3] Allotey et al, 2020; [4] Khalil et al,  2020; [5]. Galang et al , 2021 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8084555/
https://www.thelancet.com/journals/langlo/article/PIIS2214-109X(21)00079-6/abstract
https://www.bmj.com/content/370/bmj.m3320
https://jamanetwork.com/journals/jama/fullarticle/2768389
https://doi.org/10.1093/cid/ciab432


3.  Pregnancy outcomes & complications
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208 women with pregnancy 

outcomes 

● Live birth (65.3%)

● Miscarriage (19.3%)

● Stillborn (10.4%)

● Infant Death (3.7%)

● Other (1.0%) 

Among women with live births: 
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Women with positive COVID test more likely to 
experience adverse pregnancy outcomes 

June 2021: Pregnancy outcomes among pregnant women who tested positive vs. negative

Adverse outcomes consistently 
higher among COVID-19 positive 
women

n=186 reported pregnancy outcomes

Among 126 live births: 
significantly higher % of live births 
among women testing negative 
for COVID-19 than women 
testing positive 

P < 0.05 
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Women with positive COVID test more likely to 
experience adverse pregnancy outcomes across race 
June 2021: Pregnancy outcomes among pregnant women who tested positive vs. negative by race

Still births consistently higher 
among COVID-19 positive 
pregnant women across all 
races

Live births statistically higher in 
COVID19 negative women 
than COVID19 positive women 
among Afican Americans

P < 0.05 



Pregnancy complications by COVID-19 status
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Among 
women with 
live births: 

P < 0.05 
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Women with positive COVID test associated with 
pregnancy complications  

N=125 women with live birth outcomes

Positive COVID19 test associated with 

pregnancy complications 

Pregnancy complications is defined as having experienced any of the 

following:

● Pregnancy-related diabetes (gestational diabetes)

● Pregnancy-related high blood pressure (gestational hypertension)

● Preeclampsia (sometimes called "toxemia")

● Seizures due to eclampsia

● Placenta previa (when placenta covers the cervix or opening to the 

uterus)

● Placental abruption (when placenta separates from the uterus, 

usually with pain and bleeding)

● Uterine rupture (when the wall of the uterus tears, requiring 

emergency C-section)

● Preterm premature rupture of membranes (when the bag of water 

breaks before 37 weeks gestation at a time that baby will be born 

premature and before the start of labor contractions)

● Preterm labor

● Abnormally high or low amniotic fluid levels (oligohydramnios or 

polyhydramnios)

P < 0.05 



After adjusting for chronic conditions, positive COVID19 status 
not positively  associated with pregnancy complications 

Multivariable regression model shows 

COVID-19 status to not be positively 

associated with pregnancy 

complications, after adjusting for:

● Chronic conditions

● Race

● Income

49

aOR 3.4 95% CI: 1.6, 7.3

SES factors not significantly associated 

with pregnancy complications 
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Women with positive COVID test associated with delivery 
complications  

N=125 women with live birth outcomes

Positive COVID19 test associated with 

delivery complications 

Delivery complications is defined as having 

experienced any of the following:

● Excessive bleeding (hemorrhage) 

requiring medical treatment

● Blood clots in the legs or lungs

● Infection in the uterus (also called 

chorioamnionitis or endometritis) during 

labor or after the birth

● Other delivery complication 

P < 0.05 
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COVID-19 status positively associated with delivery 
complications after adjusting for chronic conditions

Multivariable regression model shows 

positive COVID test to be positively 

associated with pregnancy 

complications, after adjusting for:

● Chronic conditions 

● Race

● Education 

SES factors not significantly associated 

with pregnancy complications 

aOR 7.5 95% CI: 3.0, 18.8



Main Takeaways and limitations

● Findings & Strengths: 

○ Pregnancy status associated with testing positive for COVID-19 and hospitalization 

○ Those testing positive for COVID-19 among pregnant women more likely to experience adverse 

pregnancy outcomes and complications with racial differences

○ Those testing positive for COVID-19 are more likely to have pregnancy and delivery complications. 

● Limitations:

○ Results show exploratory analyses that indicate association, not causation and do not disaggregate 

analyses by trimester 

○ Order of vaccination and testing positive for COVID-19 unknown 

○ Lack of sociodemographic variables (e.g. density) and COVID-19 severity measures

● Implications: 

○ Improve early and effective clinical management of COVID-19 complications 

○ Promote prevention efforts including vaccination, social distancing, and early isolation 

○ Establish robust antenatal and postnatal care pathways that reach all pregnant communities 

52



trends in mental health & 
substance use
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shivani pandya, mph
Research Associate

JHSPH, Department of International Health



COVID-19 is a major stress source globally. 
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Scientifically validated PHQ-4 has been used for many 
large national studies

PHQ-4 FOUR-ITEM PATIENT HEALTH QUESTIONNAIRE FOR ANXIETY AND DEPRESSION
SCALE: Not At All = 0; Several Days = 1; More than Half Days = 2; and Nearly Every Day = 

3
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Over the last 2 weeks, how often have you been bothered by: 



87% greater psychological distress in December 
2020 than Q1 2019
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12% decrease in distress between December 
2020 & June 2021
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11% of respondents reported severe signs of 
psychological distress
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25-26% reporting symptoms of anxiety or 
depression
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Higher levels of psychological distress among 
Latinx respondents
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Highest stress levels amongst younger 
population
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Highest stress levels amongst those who lost their job or 
did not have health insurance
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Vaccination Status & Psychological Distress
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“Trust in COVID-19 News from Social Media” Associated 
with Higher Distress
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psychological stressors of COVID-19 on the US population
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substance use during COVID-19: context
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increased sales have been reported for alcohol, tobacco, and marijuana over the course of the 
pandemic. 



substance use during COVID-19: context
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recently published article on changes in alcohol consumption during COVID-19 in the US

Nordeck CD, Riehm KE, Smail EJ, Holingue C, Kane JC, Johnson RM, Veldhuis CB, Kalb LG, Stuart EA, Kreuter F, Thrul J. Changes

in drinking days among US adults during the COVID‐19 pandemic. Addiction. 2021 Jun.



substance use during COVID-19: context
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CDC reported in June 2020: around 13% of US adults had started or increased substance use*.

*substance use defined as ‘alcohol, legal, or illegal drugs, or prescription drugs that are taken in a way not recommended by your doctor’.

Czeisler MÉ, Lane RI, Petrosky E, Wiley JF, Christensen A, Njai R, Weaver MD, Robbins R, Facer-Childs ER, Barger LK, 

Czeisler CA. Mental health, substance use, and suicidal ideation during the COVID-19 pandemic—United States, June 24–

30, 2020. Morbidity and Mortality Weekly Report. 2020 Aug 14;69(32):1049.

Concerns around: 
- Effects on immune system
- Increased susceptibility to COVID-19
- Downstream long-term sequelae



the npp questionnaire: substance use module
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for each respondent, we asked: 

Have you ever used (alcohol, tobacco, or marijuana)? - as separate questions

if they responded yes, they were asked: 

Has there been any change in your (smoking, alcohol, marijuana consumption) because of COVID-19?
- as separate questions 

responses: no change; yes, less than usual; yes, more than usual

analysis

● logistic regression, adjusted for race, age, gender, income, job loss, mental health, and 
vaccination status

● ran separate models for increased and decreased consumption for each substance type



ever-use of alcohol, tobacco, or marijuana

70



change in use due to COVID-19 pandemic, by substance 
type
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change in use due to COVID-19 pandemic, by substance 
type
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substance use during COVID-19: takeaways

80

strong associations were seen with: 
● psychological distress (increased and decreased substance use for all 3) 

● experience of job loss due to COVID-19 (increased and decreased substance use for all 3) 

● race (decreased substance use for all 3 for Latinx respondents)

● education (increased alcohol use for those with greater than a high school degree)



Dustin Gibson, PhD
Vaccine acceptance & hesitancy

Alex Zapf, MS, MSPH:
Masking intentions and 
Sources of  COVID information

Julia Wolfson, PhD:
Food insecurity & access to nutrition 
assistance

Manali Nekkanti, MPH:
Schooling mode, student performance 
and well-being

NEXT FRIDAY: July 23, 2021
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register here: 
tinyurl.com/FindingsJuly23

http://tinyurl.com/FindingsJuly23

