
On January 31, 2020, the Santa Clara County De-
partment of Public Health (SCCDPH) in San 

Jose, California, USA, identifi ed its fi rst case of coro-
navirus disease (COVID-19) in a resident who had re-
cently returned from Wuhan, China (1). On February 

28, the county reported its fi rst case of COVID-19 as-
sociated with probable community transmission, 48 
hours after the fi rst presumed community-acquired 
case in the United States was identifi ed 91 miles north 
in Solano County (2). Staff of the SCCDPH, the Cali-
fornia Department of Public Health, and the Centers 
for Disease Control and Prevention (CDC) began con-
ducting detailed interviews with each case-patient or 
their surrogate to identify, quarantine, and monitor 
close contacts, and isolate and test those who were 
symptomatic. Santa Clara initiated a series of com-
munity mitigation strategies to slow the spread of the 
virus that causes COVID-19, severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2), including 
canceling large gatherings (3,4). On March 16, Santa 
Clara and 5 adjacent San Francisco Bay Area counties 
became the fi rst US region to implement shelter-in-
place orders requiring all residents to limit activity 
outside of their home and to order nonessential busi-
nesses and operations to close (5). SCCPHD collected 
detailed information on demographic characteristics 
to help identify communities at risk and those dispro-
portionately affected by COVID-19. Since the initial 
identifi cation of cases, surges in COVID-19 incidence 
have often constrained public health and community 
capacity to respond, including overwhelming case 
and contact investigation efforts. We describe the epi-
demiology of the fi rst 200 COVID-19 cases reported 
to SCCPHD to identify key transmission factors that 
could already be identifi ed early in the COVID-19 
pandemic through detailed case investigation and 
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In January 2020, Santa Clara County, California, USA, be-
gan identifying laboratory-confi rmed coronavirus disease 
among residents. County staff  conducted case and con-
tact investigations focused on households and collected 
detailed case demographic, occupation, exposure, and 
outcome information. We describe the fi rst 200 test-pos-
itive cases during January 31–March 20, 2020, to inform 
future case and contact investigations. Probable infection 
sources included community transmission (104 cases), 
known close contact with a confi rmed case-patient (66 
cases), and travel (30 cases). Disease patterns across 
race and ethnicity, occupational, and household factors 
suggested multiple infection risk factors. Disproportion-
ately high percentages of case-patients from racial and 
ethnic subgroups worked outside the home (Hispanic 
[86%] and Filipino [100%]); household transmission was 
more common among persons from Vietnam (53%). Even 
with the few initial cases, detailed case and contact in-
vestigations of household contacts capturing occupational 
and disaggregated race and ethnicity data helped identify 
at-risk groups and focused solutions for disease control.



SYNOPSIS

contact tracing focused on households and to demon-
strate the utility of focusing these efforts throughout 
the pandemic response.

Methods

Case Identification and Testing
We defined a confirmed COVID-19 case as an illness 
in a resident of Santa Clara County with SARS-CoV-2 
detected by reverse transcription PCR (RT-PCR) on a 
nasopharyngeal or oropharyngeal swab specimen by 
a public health, hospital, or reference clinical microbi-
ology laboratory or CDC. Testing was recommended 
in line with the following evolving CDC Person Un-
der Investigation case definition: clinical findings of 
lower respiratory illness and travel to Wuhan, Chi-
na (later expanded to all of China) or an epidemio-
logic link to a laboratory-confirmed COVID-19 case 
(6,7); hospitalization for severe respiratory disease 
and no alternative diagnosis (8); and clinically com-
patible illness regardless of travel or known contact 
with a confirmed case-patient. Included COVID-19 
case-patients comprised those reported to SCCDPH 
and those identified by a community-based sentinel 
surveillance project for COVID-19 conducted during 
March 5–14, 2020, among clinic patients with respi-
ratory illness who tested negative for influenza vi-
rus (9). This activity was reviewed by CDC and was 
conducted consistent with applicable federal law and 
CDC policy.

Case Investigation and Contact Tracing
SCCDPH, California Department of Public Health, 
and CDC staff identified cases reported to Califor-
nia’s electronic reportable disease system. Staff in-
terviewed COVID-19 cases or their surrogates for in-
formation on case age, sex, race, ethnicity, address, 
occupation, travel history, known contact with an-
other confirmed case-patient, symptom onset (earli-
est of any symptoms listed on CDC’s standardized 
case report form) (10), and hospitalization. Investi-
gators collected detailed race and ethnicity data, in-
cluding racial subgroup among case-patients report-
ing Asian ancestry.

Case-patients with no recent travel and no 
known close contact with another confirmed case-
patient in the 2 weeks before symptom onset were 
classified as probable community transmission. 
Known close contact was defined as living with, car-
ing for, working with, transporting, or prolonged 
exposure (close contact <6 feet for >30 minutes) to 
a person with confirmed COVID-19. Case-patients 
with any travel outside of Santa Clara County in the 

2 weeks before their symptom onset were consid-
ered travel-associated cases.

SCCPHD’s contact tracing involved identify-
ing persons with close contact with the case-patient 
2 weeks after the case-patient’s symptom onset and 
notifying contacts of their exposure. Owing to the 
rapid rise in case counts and limited personnel capac-
ity, the team focused on following up with household 
contacts. In-hospital outcomes were collected from  
review of medical records and case-patient inter-
views. Deaths through May 20, 2020 (60 days after the 
200th case was reported), were defined as COVID-19–
associated if the cause or other contributing cause on 
the death certificate was listed as COVID-19.

Data Analysis
We collected data using standard forms and open-
ended case-patient interviews and entered results 
into Excel 365 (Microsoft, https://www.microsoft.
com) and California’s electronic reportable disease 
system. Categorical variables were described as 
counts and percentages, and continuous variables 
were described using median and range. We estimat-
ed associations between illness severity measures 
(hospitalization defined as admission for >1 night in 
an inpatient acute-care facility [including intensive-
care unit (ICU) stay and mechanical intubation with 
ventilation]; ICU stay [including mechanical ventila-
tion]; mechanical ventilation; and death) as the de-
pendent variables, and age and sex as independent 
variables with odds ratios (ORs) and 95% CIs using 
bivariate logistic regression. Because of the limited 
number of cases, to avoid invalid results or unstable 
models, measurements were not adjusted. We ana-
lyzed data using Stata 14 (StataCorp, https://www.
stata.com) and Epi Info version 7 (Epi Info, https://
www.cdc.gov/epiinfo) and generated maps using 
Excel 365 (Microsoft, https://www.microsoft.com).

Results

Case Description
Of the 200 cases with laboratory confirmation of SAR-
CoV-2 positivity during January 31–March 20, 2020, a 
total of 191 (96%) were identified through routine sur-
veillance and contact tracing and 9 (4%) were identi-
fied through clinic-based sentinel surveillance. Onset 
of illness ranged from January 24 through March 18; 
these case-patients were exposed before shelter-in-
place orders were invoked (Figure 1). Among the first 
cases identified during January 31–February 2, travel 
accounted for the largest reported source of expo-
sure. Over subsequent weeks, case-patients reported  
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unknown and household exposure at higher frequen-
cies than other exposures. The percentage of case-
patients who were hospitalized decreased over time 
as testing availability increased and focus of testing 
broadened to include additional populations, includ-
ing symptomatic contacts.

Among the 200 case-patients, 112 (56%) were male, 
and the median age was 50 years (range 6 months–94 
years); only 10 (5%) case-patients were <20 years of age, 
whereas 71 (36%) were >60 years of age (Table, https://
wwwncdc.gov/EID/article/27/5/20-4876-T1.htm). 
The racial and ethnic distribution of case-patients was 
similar to that of the county population overall: 70 
(35%) reported as Asian, 52 (26%) Hispanic, 52 (26%) 
White non-Hispanic, 4 (2%) Black non-Hispanic, and 
3 (1%) Pacific Islander; race or ethnicity was unknown 
for 19 (9%) case-patients. Although Asian-identifying 
persons comprised a similar proportion of case-pa-
tients as that of Santa Clara County, a higher propor-
tion of case-patients identified as Filipino (10% vs. 5%), 
a similar proportion as Vietnamese (7% vs. 7%), and 
a lower proportion as Indian (4% vs. 9%) or Chinese 
(4% vs. 10%) than among the general population of 
Santa Clara County (11,12). Of the 200 case-patients, 
89 (44%) were hospitalized (Table); 45 (23%) were on a 
general ward, 18 (9%) were admitted to an ICU with-
out requiring mechanical ventilation, and 26 (13%) re-
quired mechanical ventilation in an ICU. The propor-
tion of case-patients hospitalized, admitted to the ICU, 
requiring mechanical ventilation, and who died each 
increased with increasing age (Figure 2). Compared 
with case-patients <60 years of age, case-patients >60 
years of age had higher odds of hospitalization (OR 4.4 
[95% CI 2.4–8.3]), ICU stay (OR 10.9 [95% CI 4.9–24.2]), 
mechanical ventilation (OR  6.3 [95% CI 2.5–16.0]), 
and death (OR 9.0 [95% CI 2.9–28.4]). No statistically  

significant association was observed between clinical 
outcomes and sex.

Among the 200 case-patients, 20 (10%) had a 
matching death certificate. The median age of de-
ceased case-patients was 70.5 years (range 42–87 
years), and 15 (75%) were male. Among the 20 case-
patients who died, 9 (45%) were Asian, 5 (25%) were 
White non-Hispanic, 2 (10%) were Hispanic, and 4 
(20%) had unknown race or ethnicity. Five (25%) of 
the 20 deaths occurred among persons of Filipino eth-
nicity; these case-patients did not have a known close 
contact to one another.

Case-patient residences were distributed among 
47 (79%) of the 59 ZIP codes in the county; 18 (30%) 
ZIP codes had 1–2 cases, 13 (22%) had 3–4 cases, and 
16 (8%) had >5 cases (Figure 3, panel A). Case-patient 
residences clustered in the northeastern part of the 
county, where 2 adjacent ZIP codes accounted for 36 
(18%) of the 200 case-patients; in the ZIP code with 
the most cases, 9 were associated with a single house-
hold. COVID-19 incidence rates by ZIP code ranged 
from 0–113 cases/100,000 persons; rates were gener-
ally highest in eastern ZIP codes in the county (Figure 
3, panel B).

Exposure Type and Setting
Of the 200 case-patients, 66 (33%) had known close 
contact with another confirmed case-patient, 30 (15%) 
were considered travel-associated cases (Table), and 
104 (52%) were attributable to probable community 
transmission. Among the 66 case-patients with known 
close contact with another confirmed case-patient, 49 
(74%) were exposed to a household member, and 17 
(26%) had occupational exposures. Most households 
with evidence of transmission (13/15 [86%]) had 
2–3 confirmed case-patients identified. However, 2  
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Figure 1. Week of symptom 
onset, for first 200 confirmed 
coronavirus disease cases, by 
exposure source, Santa Clara 
County, California, USA, January 
31–March 20, 2020.
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multigenerational households each had 9 and 4 case-
patients; the cluster of 4 case-patients was only identi-
fied as a result of contact tracing.

Of the 200 case-patients, 159 (79%) were adults 
with reported occupation. Of these, 111 (69%) were 
actively employed (not retired and reported employ-
ment), and of these, 82 (73%) reported jobs requiring 
work outside the home, which included healthcare 
workers, firefighters, food service workers, retail  
employees, construction workers, housekeepers, and 
other workers. Among these 82 case-patients report-
ing jobs requiring work outside the home, 46% of 
exposures were attributable to probable community 
transmission, followed by 22% household and 21% 
occupational exposures.

Type and location of exposure, as well as having 
an occupation that requires work outside the home, 
varied by race and ethnicity. Among 49 cases in His-
panic adults, occupation was known for 44 (89%); of 
the 38 actively employed, 89% held occupations that 
required them to work outside of the home. Occupa-
tion was known for 16 of 20 Filipino case-patients; for 
the 9 case-patients who were actively employed, all 
had jobs outside the home. Occupational exposure 
to a confirmed case-patient, including in a healthcare 
setting, accounted for 5 (25%) of 20 cases in Filipino 
persons, compared with 12 (7%) of all other cases with 
reported race and ethnicity. Household transmission 
accounted for exposures in 53% of Vietnamese case-
patients and 32% of Hispanic case-patients, compared 
with 23% of all other case-patients with known race/
ethnicity. Among case-patients of Indian and Chinese 
ethnicity, >50% had travel-related exposures.

Among the 17 case-patients with an occupation-
al exposure to a confirmed case-patient, 11 (64%) 
exposures occurred in a nonhealthcare setting. Of 
these 11, all were employed as essential workers in 
occupations or settings in which they had frequent 

contact with many persons in the community. Oc-
cupational clusters and groupings included 6 airport 
employees, 4 employees at a supermarket, 3 child-
care workers who shared a classroom and bathroom, 
and 2 firefighters who worked at the same station. 
At least 3 additional cases were identified among 
other firefighters who worked at the same station 
or attended a common function but were not Santa 
Clara County residents.

Of the 200 case-patients, 16 (8%) were healthcare 
workers with jobs that provided direct patient care 
or were first responders with direct patient exposure, 
of whom 8 (50%) were nurses. Only 6 transported, 
cared for, or had other known close contact with a 
confirmed case-patient in a healthcare setting. Of the 
other 10 cases in healthcare workers, 1 case-patient 
had travel-related expo- sure, 3 had known close 
contact with a case-patient in their household, and 6 
did not have exposure to a known COVID-19 case-
patient and were categorized as attributable to prob-
able community transmission.

Discussion
Detailed case investigations and household contact 
tracing of the first 200 case-patients of COVID-19 in 
Santa Clara County were able to help elucidate fac-
tors associated with being a COVID-19 case-patient 
and identify populations at risk for infection early 
in the response, including possible racial and ethnic 
disparities, elevated risks within households, and 
high-risk occupational groups. Many of these factors 
and populations at risk were subsequently confirmed 
by studies later in the pandemic (13,14). Case inves-
tigations identified possible sources of transmission 
in 96 (48%) of cases, and for those case-patients with 
known exposure, household transmission was the 
most commonly reported source, especially in Viet-
namese and Hispanic communities. Work outside the 
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Figure 2. Hospitalization status 
and outcomes, for first 200 
confirmed coronavirus disease 
cases, by age group, Santa 
Clara County, California, USA, 
January 31–March 20, 2020. 
Outcomes are classified by most 
severe status at time of case 
investigation. Deaths are as of 
May 20, 2020. ICU, intensive-
care unit. 
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home was commonly reported by Hispanic case-pa-
tients. Case-patients >60 years of age had significantly 
higher odds of being hospitalized, being admitted to 
the ICU, requiring mechanical ventilation, and dying; 
these findings are consistent with reports from China, 
Italy, and other parts of the United States (15–17).

Because SCCPHD conducted contact tracing and 
monitoring specifically among household contacts 
of case-patients, the finding that approximately one 
quarter of the first 200 case-patients were household 
contacts of a confirmed case-patient is not surprising. 
However, SCCPHD’s prioritization of contact tracing 
and monitoring contacts within households early in the 
pandemic was high-yield, and findings were consistent 
with disease transmission factors for COVID-19 report-
ed in subsequent studies (18,19). Investigations iden-
tified not only that older persons had increased odds 
of poor outcomes from COVID-19 but also that case-
patients with multiple factors potentially increased 
risk. For example, several large clusters were identified 
within families that consisted of members of multiple 
generations, and several individuals >80 years of age 
might have been exposed. In 2 of these clusters, the 
index case-patient was a nonelderly household mem-
ber who presumably transmitted SARS-CoV-2 to el-
derly household members. Anecdotally, several of 
these households also reported crowding and inability 
to self-isolate from other members within the home 
(Santa Clara COVID-19 Case Investigation Team, pers. 
comm., group discussion during case review, March 
2020). Households have been identified as a high-risk 

setting for SARS-CoV-2 transmission (20–22), and 
household crowding is a risk factor for COVID-19 (23). 
In the ZIP code with the highest case rate in northeast 
Santa Clara, 14% of households are overcrowded (>1.0 
persons/room), as measured by the American Com-
munity Survey, compared with the median of 6% of 
households in Santa Clara County as a whole (24). 
Although information on an individual case-patient’s 
household density was not collected as part of case and 
contact investigations, 4 (33%) of 12 ZIP codes where 
household transmission was identified reported >10% 
frequency of overcrowded households, compared with 
7 (20%) of 35 ZIP codes where cases were identified 
but no household transmission was noted. Household 
density might be associated with other factors, such as 
high-risk occupations of household members (25,26), to 
increased risk for COVID-19 within households. Case 
investigators collecting information regarding house-
hold density during interviews can help not only to 
elucidate transmission risk in a particular household, 
but also link persons at high risk for poor outcomes to 
resources to prevent household transmission. One ex-
ample of a solution to prevent household transmission 
is The NYC Test and Trace Corps, a collaborative pub-
lic health program led by NYC Health + Hospitals in 
collaboration with the New York City Department of 
Public Health and Mental Hygiene, which offers hotel 
stays for persons who have COVID-19, exhibit COV-
ID-19 symptoms, or are contacts of a known COVID-19 
case-patient and who need to isolate or quarantine 
from household members (27).
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Figure 3. Geographic location of first 200 confirmed coronavirus disease cases, by case-patient’s ZIP code area of residence (for 
those areas with >2,000 residents), Santa Clara County, California, USA, January 31–March 20, 2020. A) No. cases; B) case rate 
(cases/100,000 population).
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Working outside the home, especially with 
public-facing duties (e.g., airport workers), was es-
pecially common in this early cohort; >40% of case-
patients reported an occupation that did not allow 
them to work from home. A large frequency of case-
patients who performed work outside the home did 
not report a known exposure or travel, suggesting 
that difficult-to-trace exposures, such as exposure to 
someone the case-patient did not know or did not 
know was infected, probably occurred (28). More-
over, occupational exposures were probably more 
common than we reported, because case-patients 
who did not have known exposure to a person with 
confirmed COVID-19 and had not traveled were 
classified as having community exposure. Identify-
ing the source of exposure for case-patients with oc-
cupations that interact with the public might prove 
to be very labor-intensive or impossible, given the 
number of potential contacts involved. However, 
case and contact investigations, at a minimum, 
should include notifying co-workers and alerting 
employers to a positive case in a workplace (29) and 
collecting occupation data to help identify occupa-
tional subgroups at risk.

Occupational exposures probably differed by 
racial and ethnic groups among the first 200 case-
patients in Santa Clara County. Among employed 
Filipino case-patients, all held jobs that required 
work outside the home. Although few Hispanic 
case-patients reported an occupational exposure 
with a confirmed COVID-19 case-patient, a greater 
percentage of Hispanic case-patients (89%) had oc-
cupations that required them to work outside the 
home than did White non-Hispanic case-patients 
(56%). Many of the Hispanic case-patients in Santa 
Clara County communicated that they could not 
afford the lost wages that would result from stay-
ing home from work (Santa Clara COVID-19 Case 
Investigation Team, pers. comm., group discussion 
during case review, March 2020). Hispanic persons 
nationwide have reported higher frequencies of job 
loss and wage reduction because of the COVID-19 
pandemic compared with persons from other racial 
and ethnic minority groups, and less than one third 
of Hispanic persons surveyed reported that they 
could weather a financial emergency (30). These 
financial and occupational factors together might 
be critical drivers for transmission within the His-
panic population in Santa Clara County and per-
haps statewide, where Hispanic persons have ac-
counted for a disproportionately high number of 
cases (31). A disproportionately high percentage 
of COVID-19 cases and deaths occurred in Filipino  

persons; cases among Filipino persons associated with  
occupational exposures involved providing direct 
patient care to known COVID-19 patients or contact 
with a person with confirmed COVID-19 in public-
facing service jobs.

Household exposures also differed by racial 
and ethnic groups. Vietnamese and Hispanic case-
patients more frequently reported exposure to a per-
son with confirmed COVID-19 in their household 
compared with case-patients from other race and 
ethnicity groups. Anecdotally, among Vietnamese 
and Hispanic case-patients, >3 reported living in 
multigenerational households with high densities 
of persons and an inability to self-isolate within the 
home, posing a serious risk to older adults residing 
in these households. Household case clusters oc-
curred in eastern ZIP codes that had high percent-
ages of Hispanic persons (58% of the population in 
the ZIP code with the most cases and highest rates) 
and Vietnamese persons (22%), compared with 26% 
of Hispanic and 7% of Vietnamese persons in the 
county as a whole (32–37). Together, these findings 
suggest that household crowding might be an espe-
cially important driver of household transmission in 
traditionally underserved communities.

Few of the first 200 COVID-19 cases in Santa 
Clara County occurred in healthcare workers or 
persons in institutional or congregate living set-
tings. Although more than one third of infected 
healthcare workers reported an occupational ex-
posure and a quarter traveled or had a nonoc-
cupational close-contact exposure, none of these 
exposures was identified for 40% of them. Evi-
dence to date does not support substantial occu-
pational transmission of SARS-CoV-2 to healthcare  
workers (38). Community transmission could have 
been an important source of exposure for health-
care workers, given the widespread community 
transmission occurring simultaneously in Santa 
Clara County.

One limitation of this analysis is, as with most 
reports on COVID-19, case identification was large-
ly dictated by testing practices. At the start of the 
outbreak, the number of persons eligible for test-
ing according to CDC criteria and testing capac-
ity were limited, biasing these initial findings to 
case-patients with higher disease and mortality 
rates and to persons with recent travel or known 
contact with a confirmed case-patient. Had testing 
been more widely available and criteria included 
milder symptoms or risk for exposure regardless 
of symptoms, broader or earlier detection of com-
munity transmission might have occurred. This  
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investigation occurred when information was lim-
ited for this new and emerging disease. The defini-
tion of prolonged COVID-19 exposure and guidance 
for case and contact investigations has been updated 
since this investigation concluded (39). Although we 
observed differences in sources of exposure by race 
and ethnicity, data on race were missing for 19 (9%) 
cases and racial subgroup for 16 (23%) of 70 cases 
among Asian persons; therefore, these data should 
be interpreted with caution. Our data reflect the epi-
demiology of COVID-19 in Santa Clara early in the 
pandemic among those with clinical manifestations 
that were eligible for testing and probably are not 
reflective of the current epidemiology (40).

Even with results from only the first 200 case-pa-
tients, detailed case investigation and contact tracing 
focused on households revealed patterns of at-risk 
populations, including older age adults, racial and eth-
nic subgroups, occupational categories, and potential-
ly crowded households. Detailed case reviews, includ-
ing disaggregation of race and ethnicity data, helped 
identify local factors of transmission and disparities 
important for public health intervention. Important-
ly, occupational exposures continue to be a source of 
infection (41), and understanding transmission risk 
within specific occupational settings, especially among 
professions that require persons to work outside their 
homes, is important to ensure safe workplaces and 
reopening of economies as the pandemic continues 
to evolve. As mitigation measures to suppress com-
munity transmission evolve throughout the pandemic 
response, novel preventive measures (e.g., tempo-
rary housing) might continue to be necessary to pro-
tect disproportionately affected subpopulations and  
older adults.
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