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Abstract
Background: Asian American patients have reported unique needs and barriers related to cancer care. While patient
navigation can facilitate care coordination and help address barriers to care, in-person navigation is time and resource
intensive. Virtual patient navigation can extend the benefits of patient navigation to more patients, especially those with
non-English language needs.
Objective: This study aimed to develop, implement, and test an online portal providing virtual navigation, including access
to resources in English, Chinese, and Vietnamese, for Asian American patients with newly diagnosed colorectal, lung, or liver
cancer.
Methods: The online portal was built on a secure, cloud-based platform. We recruited adults aged 21 years or older with a
recent diagnosis of stage I-IV colorectal, lung, or liver cancer; who identified as Asian American; spoke English, Cantonese,
Mandarin, or Vietnamese; and resided in the Greater San Francisco Bay Area, California. Participants were assigned a
language-concordant navigator who assessed their needs and provided tailored resources and support over 6 months through
the online portal. Participants completed baseline, 3-month, 6-month, and user experience surveys. We report descriptive
statistics on sociodemographic characteristics, quality of life (Functional Assessment of Cancer Therapy–General [FACT-G]),
and user experiences. We used generalized estimating equations (GEE) to analyze repeated measures of quality of life.
Results: The online portal included (1) a public-facing landing page, (2) a navigator interface, and (3) a participant interface,
which were all available in English, Chinese, and Vietnamese. Among 51 participants, 47 (92%) and 49 (96%) completed the
3- and 6-month surveys, respectively. The mean age was 58 (SD 13) years, with 37 (73%) men, 33 (65%) speaking English,
and 20 (39%) having less than a college education. Twenty-six participants (51%) had colorectal cancer, 21 (41%) had lung
cancer, and 4 (8%) had liver cancer. The average total FACT-G score was 73.0 (SD 17) at baseline, 73.2 (SD 17) at 3 months,
and 75.1 (SD 19) at 6 months. In GEE models, participants reported an increase in emotional well-being at 6 months compared
to baseline (coefficient 0.99, 95% CI 0.01‐1.97). Among the 47 participants who completed the user experience survey, some
reported issues with registering and logging into the portal, but 44 (94%) reported that the program was culturally appropriate,
35 (74%) found calls from the navigators helpful, and 35 (74%) would recommend the program to others.
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Conclusions: This multilingual virtual patient navigation program for Asian American patients with cancer was deemed
culturally appropriate and helpful in our pilot study. Emotional well-being improved among users of the portal. Some
participants reported technical challenges, but most were satisfied with the program. Language-concordant virtual patient
navigation and online supportive care tools can extend the reach and benefits of patient navigation.
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Introduction
Patient navigation is a patient-centered health care delivery
strategy that aims to help patients and their families identify
and overcome health care barriers [1]. Patient navigation is an
effective intervention for improving access to care, facili-
tating coordination of care, and increasing rates of preven-
tive cancer screening, particularly for underserved patients
[1]. Importantly, patient navigation can also help address
linguistic and cultural barriers that contribute to disparities
in health care access and outcomes [2]. Recognizing the
critical role of social drivers of health, patient navigation
can provide patients with guidance and support to address
barriers related to finances, transportation, housing, food
access, mental health, and language [3-6]. Navigators can also
provide logistical guidance in navigating the complex health
care system, especially for diseases such as cancer that can
involve multiple health care providers [7,8]. However, patient
navigation programs are human resource–intensive and can
be confined by geography or the health care system. As a
result, they are not easily scalable or inclusive of broader
patient populations.

Cancer is the leading cause of death among Asian
American adults [9]. Asian American patients with can-
cer have reported barriers to care, including communica-
tion challenges and language discordance with their health
care team, limited information about cancer diagnosis and
treatment, and difficulty in navigating the health care system
[10-12]. They have also reported unmet needs related to their
physical health, psychosocial stress, finances, and overall
quality of life [13]. Virtual patient navigation and online
supportive care tools have the potential to extend the benefits
of patient navigation to a wider audience, particularly those
with non-English language preferences, who face increased
barriers to obtaining care and accessing resources [14-16].
Such tools can also help address the complex medical,
emotional, social, and logistical needs of patients with cancer,
thereby improving quality of life, physical and emotional
functioning, and reducing symptom distress [17-21].

Patient Cancer OUtreach, Navigation, Technology, and
Support (COUNTS) is a pilot program designed to provide
resources and support to Asian American patients with
cancer and their caregivers through virtual navigation from
a language-concordant patient navigator and an online portal.
In the first phase, we designed, implemented, and pilot-tes-
ted an in-person patient navigation intervention, which was
reported previously [22]. We refined the patient navigation
program based on feedback from the in-person pilot test
for the virtual navigation phase of our study. Here, we

describe the design and development of an online portal to
facilitate patient navigation. We then pilot-tested this online
portal among participants and navigators in English, Chinese,
and Vietnamese and reported on the usability. Our focus is
to demonstrate how this novel approach can showcase the
scalability of a language-concordant, virtual patient naviga-
tion model and improve the quality of life among Asian
American patients with newly diagnosed colorectal, lung, or
liver cancer.

Methods
Patient COUNTS Portal Design and
Development
A Patient Advisory Council (PAC) was convened to guide the
development and implementation of Patient COUNTS. The
PAC consisted of 15 Asian American members who were
patients with cancer and/or survivors, caregivers, community
leaders, academic partners, and cancer clinicians. The PAC
met every 2 months starting in September 2018 through June
2022.

We adapted frameworks by McKenney et al [23] on
patient navigator roles as well as Freeman and Rodriguez [24]
on patient navigation across the health care continuum for the
intervention (Figure 1). The roles of our patient navigators
included helping participants enhance access to care, promote
self-efficacy, and sustain engagement with care. The study
team worked with the UCSF School of Medicine Technology
Services (SOM Tech) to develop an online portal to facilitate
virtual patient navigation for Asian American patients with
cancer, with these patient navigator roles in mind.

The online patient portal was built in Salesforce, a
secure, Health Insurance Portability and Accountability
Act (HIPAA)–compliant, cloud-based platform, and project
management was handled in Jira (Atlassian Corporation).
The portal was developed using an iterative and collaborative
process over two 5-month build periods. Upon completion of
each of the 2 builds, the SOM Tech team met with the study
team to conduct usability testing and user training, particu-
larly for the patient navigators. Finally, the team worked
closely with SOM Tech, the PAC, and the Shanti Project
(a community-based organization that provides navigation to
patients with cancer in San Francisco) to ensure the online
portal was user-friendly, culturally relevant, and linguistically
accurate. Feedback on the portal was gathered during focus
groups and PAC meetings at multiple points during develop-
ment. Modifications to the portal were made based on priority
and budget. All elements of the portal were available in
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English, Chinese, and Vietnamese; translation and back-trans-
lation for the portal were conducted by multilingual staff.

The study team worked with the Shanti Project to develop
a database of trusted local, tailored resources related to
health care access, financial and legal issues, social and
emotional support, transportation, food and nutrition, cancer
information, housing, and other issues. The database was

integrated into the navigator interface of the online portal so
that navigators could identify appropriate resources to share
with participants based on the needs reported by participants.
Over the course of the study, navigators also added new
resources to the database based on new needs identified by
participants.

Figure 1. Patient navigation across the cancer care continuum framework (adapted from McKenney et al [23] and Freeman and Rodriguez [24]).

Online Portal Implementation, Testing,
and Evaluation: Participant Population
and Recruitment
The implementation and testing of virtual patient naviga-
tion via the online portal for Patient COUNTS occurred
from October 2020 to May 2022. Adult patients with
recently diagnosed cancers within the previous 6 months
were identified using an early-case ascertainment process
from the Greater Bay Area Cancer Registry, a population-
based cancer registry that covers 9 counties (Alameda, Contra
Costa, Marin, Monterey, San Benito, Santa Clara, Santa Cruz,
San Francisco, and San Mateo) in California. After receiving
lists of newly diagnosed patients with cancer from the Greater
Bay Area Cancer Registry, letters were sent to the physician
on record to ensure that there was no medical contraindication
for study participation. If there were no responses from the
physician after 14 days, an invitation letter with an opt-out
option was sent to the potential participant. After another
14 days, recruiters called potential participants who did not
respond to the invitation letter to assess interest and eligi-
bility. Additional recruitment approaches included informing

health care providers and community organizations about the
study and distributing flyers.

The eligibility criteria were: adults aged 21 years or older;
self-identified as Asian American; spoke English, Cantonese,
Mandarin, or Vietnamese; had stage I-IV colon, rectum, lung,
or liver cancer; diagnosed in one of 9 Greater Bay Area
counties; were currently receiving treatment or planning to
receive treatment; and were willing to stay in the study for
6 months. Participants were excluded if they were unable
to provide consent because of a medical or psychological
condition or if they had already completed treatment at the
time of enrollment.

Our initial goal was to enroll 50 participants in this
pilot virtual patient navigation study, based on the feasibil-
ity of the available patient pool, numbers needed to assess
portal effectiveness, and resource availability. We screened
participants for eligibility until we reached our target sample
size.
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Virtual Patient Navigation Intervention
Potential study participants accessed an eligibility screener
by entering a unique code that was included in a mailed
invitation letter. Upon entering their code and completing
the eligibility screener, eligible participants were directed
to an electronic consent form and online registration. Once
registered as a study participant, participants were assigned
a language-concordant patient navigator. After ensuring
eligibility and obtaining consent, patient navigators connected
with participants through the portal.

Navigators received training through the Shanti Project
as well as supervision by study team members with exper-
tise in issues related to Asian American patients with
cancer [22]. We leveraged the pillars of our patient naviga-
tion framework to ensure the roles played by our patient
navigators met the unique needs of our participants. The
needs assessment survey was conducted through the online
portal, where navigators assessed logistical, psychosocial,
and financial needs. Based on the needs reported by each
participant during their 6 months enrolled in our program,
patient navigators provided logistical and emotional support.
The assigned patient navigator aimed to enhance access
to care by providing tailored resources to the participant
through the participant’s individualized resource page on
the online portal (eg, local financial and legal resources,
information on where to obtain durable medical equipment,
or transportation assistance). Participants could also peruse
the database of local resources that our team curated on
the general resource page of the online portal, which was
available to all participants. Navigators promoted self-effi-
cacy by providing emotional support or referring partici-
pants to formal psychosocial support. They also provided
cancer-related health information relevant to the questions
asked by participants. Finally, patient navigators encouraged
sustained engagement with care by helping to schedule
appointments or facilitating communication with care teams,
including interpreting for patients during clinic appointments
if requested.

Throughout the program, patient navigators connected
with participants through the online portal, text messages,
phone calls, or WeChat (Tencent Holdings Ltd), a smartphone
app popular among Chinese-speaking participants. The use
of multiple modes of communication ensured that navigators
could reach participants using a preferred method, enhancing
the overall user experience and engagement. The frequency
and timing of navigator-participant interactions were tailored
to the needs of each participant.

Navigators conducted baseline, 3-, and 6-month in-lan-
guage surveys. These surveys could be conducted through
the online portal, but were also available by phone or mail,
depending on the participant’s preference.
Survey Administration
The baseline survey and the follow-up surveys at 3 and 6
months included questions about sociodemographic charac-
teristics; cancer type, stage, and treatment; and quality of life.
Participants were also asked about needs related to patient

navigation or cancer support, including financial issues,
transportation or housing concerns, symptom management
related to cancer or treatment side effects, mental health
needs, or assistance related to language issues.

Participants who completed the 6-month program were
invited to complete a user experience survey, which evaluated
participants’ experiences and satisfaction with the program. If
family members assisted participants with the online portal,
they were also invited to complete a user experience survey.
The user experience survey was administered by a trained
multilingual project staff member in participants’ preferred
language (English, Cantonese, Mandarin, or Vietnamese) who
was not the participant’s assigned navigator and who had
limited contact with the participant.

Based on participants’ preferences, all surveys (baseline,
3-month, 6-month, and user experience) were conducted
online through the portal, by phone, or via mail.
Study Measures and Variables
Sociodemographic characteristics were obtained from the
baseline survey, including age, sex, highest level of edu-
cation, marital status, annual household income, health
insurance status, nativity, language preference, and English
language fluency. Information on cancer type, stage, and
treatment (including surgery, chemotherapy, or radiation) was
self-reported on the baseline survey or was obtained from the
cancer registry (if applicable).

We evaluated whether participants completed standard-of-
care treatment based on their cancer type and stage. Stand-
ard-of-care treatment was defined from guidelines from the
National Cancer Institute and reviewed by an oncologist on
the team (Multimedia Appendix 1).

We used the Functional Assessment of Cancer Ther-
apy–General (FACT-G) to assess quality of life through the
baseline and both follow-up surveys. The FACT-G includes
four subscales assessing (1) physical well-being, (2) social
well-being, (3) emotional well-being, and (4) functional
well-being. The instrument has a total of 27 items, each with
a 5-point rating scale (0=not at all, 1=a little bit, 2=somewhat,
3=quite a bit, and 4=very much). For the FACT-G subscale
domains in the study sample, Cronbach α values ranged
from 0.72 to 0.79, suggesting acceptable internal consistency
across subscales.

For this study, subscale scores were computed as the
prorated sum of the item responses for that subscale as long
as more than 50% of the questions comprising the subscale
were answered. Prorating replaces missing values with the
mean of the completed items for that subscale and is an
acceptable method of imputing missing data in the FACT-G
instrument [25].

The FACT-G total score was calculated as the sum of the
4 subscale scores, as long as at least 22 of the 27 items (80%)
were answered; total FACT-G scores ranged from 0 to 108.
Higher scores represent a better quality of life. However, due
to an error in the English version of the question “I feel close
to my friends,” we removed this item when calculating the
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social score for all participants. Therefore, the maximum total
score for the FACT-G in our study was 104.

We defined clinically meaningful change as a 2-point
change in a subscale domain or a 4-point change in the total
FACT-G score [26].
Data Analysis
Survey data were managed using Research Electronic Data
Capture (REDCap; Paul A Harris; [27]), Qualtrics (Qual-
tricsXM), and Salesforce (Salesforce, Inc) electronic data
capture tools. For survey responses, we report descriptive
statistics on sociodemographic characteristics, quality of
life, and user experiences. We used generalized estimating
equations (GEEs) to analyze repeated measures of quality
of life for total FACT-G and each subscale domain (physi-
cal well-being, social well-being, emotional well-being, and
functional well-being) separately; no covariates were included
in the GEE models. Stata (version 16.0; StataCorp LLC) was
used to analyze the data.
Ethical Considerations
The study was registered with the National Institutes
of Health Clinical Trials Registry (NCT03867916). The
University of California, San Francisco, Institutional Review
Board (18‐25820) and the state of California Commit-
tee for the Protection of Human Subjects approved this
study (2019‐176-UC San Francisco). All consent and study
materials were available in English, Chinese, and Vietnamese.
Consent was obtained by phone or online in the participant’s
preferred language. For interested participants who deferred
to family members, we obtained verbal consent from the
participant to allow us to speak to their family member.
Participants were assigned a study-specific ID number. All
surveys were deidentified; only deidentified data were shared
among the research team during the analysis phase. Data
were stored behind the Department of Epidemiology and
Biostatistics firewall on a password-protected server that
was accessible only by the research team. Participants were
provided a gift card of US $25 for completing each of the
baseline, 3-month, 6-month, and user experience surveys (up
to US $100 total).

Results
Portal Development
The online portal was built in 2 phases. During the first
build (May to September 2019), the team built the infra-
structure in Salesforce Health Cloud, integrated Qualtrics
for data collection, built a participant interface for eligibility
screening, consent, and enrollment, translated the website,
developed notifications and reporting, and conducted user
acceptability testing. The team received feedback from the
PAC to improve the usability of the online portal, including
increasing font size for readability and more clearly differen-
tiating between how to contact the navigator for program
or resource questions versus how to contact the study team
for concerns about the study. Based on user feedback, the
needs assessment was reordered to be completed before the

rest of the survey. In addition, the resources provided to
participants on the participant interface of the online platform
were reorganized to prioritize relevance and language. During
the second build (January to March 2020), the team worked
to improve the navigator experience, created follow-up
surveys, improved the participant interface on the online
portal, translated the portal into Vietnamese, and made other
improvements based on the feedback provided during PAC
sessions and user acceptability testing.

Ultimately, the online portal included three main com-
ponents: (1) a public-facing landing page, (2) a navigator
interface, and (3) a participant interface. The landing page
provided background information about the study, video
testimonials from patients and caregivers, biographies of
the patient navigators, and the study’s contact information.
Patient navigators used the online portal for eligibility
screening, obtaining consent, and administering the surveys.
They also used the online portal to contact patients, assess
needs, and provide resources relevant to those needs. On the
participant interface, participants could log in to the online
portal and either access the personalized resources provided
by navigators or explore all the resources available in the
database. The contact information for their assigned patient
navigator was available on the online portal. The entire online
portal was available in English, Chinese, and Vietnamese.
During the study, 51 participants, 16 caregivers, and 4 patient
navigators used the online portal.

The study team collated an extensive database of 167
local resources to provide to participants in the following
domains: (1) affordable medical and dental care, as well as
alternative medicine services; (2) financial, transportation,
legal, or housing needs; (3) activities for patients with cancer
and survivors; (4) caregiver resources for both children and
adults; (5) information about side effects of treatment, as well
as organizations that provided cosmetic and durable medical
equipment to help mitigate some of those side effects; (6)
mental health services, including individual counseling and
support groups; and (7) local food resources.

Online Portal Testing and Evaluation:
Participant Recruitment and Baseline
Characteristics
Of 510 potential participants with newly diagnosed colorec-
tal, lung, or liver cancer who were identified for potential
eligibility, including 1 participant who self-referred, 143
(28%) refused, 128 (25%) did not respond, 23 (5%) were
deceased, 16 (3%) were lost to follow-up, and 9 (2%)
denied having a cancer diagnosis (Figure 1). In addition,
48 were sent letters, but did not receive follow-up phone
calls for enrollment due to the study’s closure to recruitment.
Among the remaining 143 participants who were assessed for
eligibility, 10 (7%) refused, 9 (6%) did not respond, and 3
(2%) were not fully followed up on due to the study closing
to recruitment; 70 (49%) were ineligible due to not speaking
English, Chinese, or Vietnamese; having already completed
treatment; not identifying as Asian American; or not wanting
to create an email account (Figure 2). In total, 51 partici-
pants completed the baseline survey and were enrolled in
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the intervention, 47 (92%) completed the 3-month follow-
up survey, and 49 (96%) completed the 6-month follow-up
survey. Forty-seven (92%) participants completed surveys
online, and 3 (8%) participants completed surveys over the

phone. Navigators and participants mostly connected through
phone calls (51 participants; range 1‐27 calls) and emails (36
participants; range 1‐10 emails). Navigators only messaged 2
participants (range 1‐5 messages) through the online portal.

Figure 2. Flow diagram for participants in the Patient Cancer OUtreach, Navigation, Technology, and Support (COUNTS) pilot virtual patient
navigation program.

For the 51 participants, the average age was 58 years (SD 13),
37 (73%) were male, and 43 (84%) were married or living
with a partner (Table 1). Twenty (39%) participants had less
than a college education, and 15 (29%) had a household
annual income of US ≤$50,000. Participants in this study
largely relied on Medicare and Medi-Cal for health insurance
(34/51, 66%) (Table 1). Twenty-seven (53%) participants

were born in China or Hong Kong, 5 (10%) in Vietnam,
and 12 (24%) in other countries outside of the United
States (including India, the Philippines, Japan, Indonesia,
Laos, Malaysia, Pakistan, and Taiwan). Thirty-three (65%)
participants reported their preferred languages as English, 16
(31%) preferred Cantonese, and 2 (4%) preferred Vietnamese
(Table 1).
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Table 1. Sociodemographic and health care characteristics of Asian American participants in Patient Cancer OUtreach, Navigation, Technology, and
Support (COUNTS; N=51).
Characteristic Participants
Age (years), mean (SD) 58 (13)
Sex, n (%)
  Male 37 (73)
  Female 14 (27)
Highest education attained, n (%)
  ≤High school graduate or equivalent 14 (27)
  Some college or vocational training 6 (12)
  College graduate 13 (25)
  Graduate degree or higher 16 (31)
Annual household income (US $), n (%)
  <20,000 9 (18)
  20,000-50,000 6 (12)
  >50,000 26 (51)
Marital status, n (%)
  Married, domestic partner, or living with partner 43 (84)
  Single, in a relationship but not living together, or widowed 6 (12)
Insurancea, n (%)
  Private 28 (55)
  Medi-Cal 17 (33)
  Medicare 17 (33)
Place of birthb, n (%)
  United States 6 (12)
  China/Hong Kong 27 (53)
  Vietnam 5 (10)
  Other 12 (24)
Preferred language, n (%)
  English 33 (65)
  Cantonese/Mandarin 16 (31)
  Vietnamese 2 (4)
Limited English fluencyc, n (%) 21 (41)
Limited health literacyd, n (%) 24 (47)
Cancer type, n (%)
  Colorectal 26 (51)
  Lung 21 (41)
  Liver <11e (8)
Cancer stage, n (%)
  Stage 1 11 (26)
  Stage 2 12 (29)
  Stage 3 12 (29)
  Stage 4 6 (14)
Cancer treatment status (at baseline)a, n (%)
  Had surgery 36 (71)
  Started chemotherapy 29 (57)
  Started radiation 16 (31)
  Not planning on having treatment 1 (2)
  Completed standard-of-care treatmentf 34 (83)
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aNot mutually exclusive categories.
bOther place of birth includes India, Philippines, Japan, Indonesia, Laos, Malaysia, Pakistan, and Taiwan.
cDefined as speaking English “not well” or “not at all.”
dDefined as needing help with reading instructions, pamphlets, or other written material from doctor or pharmacy “sometimes,” “often,” or “always.”
eRedacted for cell size n≤11 if data from cancer registry.
fDefined from guidelines from the National Cancer Institute and reviewed by an oncologist on the study team.

Twenty-six (51%) participants had colorectal cancer, 21
(41%) had lung cancer, and 4 (8%) had liver cancer.
Twenty-three participants (55%) had stage I or II cancer.
Most participants had started cancer treatment at baseline,
with 36 (71%) having undergone surgery, 29 (57%) having
started chemotherapy, and 16 (31%) having started radia-
tion (Table 1). Among participants who received treatment
during the study period, 34 (83%) completed standard-of-care
treatment. The remaining participants had partially completed
recommended treatment, but it is unknown if treatment was

fully completed, as we did not follow them past the 6-month
timeframe of the study.
Participant Quality of Life: FACT-G
Scores
Among all participants who completed baseline, 3-, and
6-month surveys, the average FACT-G score was 73.0 (SD
17.0), 73.2 (SD 17.2), and 75.1 (SD 19.1), respectively (Table
2).

Table 2. Functional Assessment of Cancer Therapy–General (FACT-G) scores at baseline, 3-month, and 6-month surveys for Patient Cancer
OUtreach, Navigation, Technology, and Support (COUNTS) participants.
FACT-G domaina Baseline (n=49), mean (SD) 3 months, (n=45), mean (SD) 6 months (n=46), mean (SD)
Physical well-being 20.9 (5.9) 21.7 (5.5) 21.7 (6.4)
Social well-being 16.8 (5.5) 16.4 (5.1) 17.0 (4.9)
Emotional well-being 18.1 (4.3) 18.3 (4.2) 19.1 (4.2)
Functional well-being 17.1 (6.7) 16.7 (6.4) 17.3 (7.5)
Total FACT-Gb score 73.0 (17.0) 73.2 (17.2) 75.1 (19.1)

aIncludes participants who completed both baseline and 6-month surveys and answered at least half of each of the subscales. Answers to the statement
“I feel close to my friends” were dropped from all participants in the analysis, given an incorrect transcription in English. Therefore, the total
FACT-G score for our study was out of a total of 104 points (compared to the usual 108 total points), and the social well-being subscale domain had a
maximum of 24 points; the subscale domains for physical, emotional, and functional well-being remained the same (maximum 28 points each).
bFACT-G: Functional Assessment of Cancer Therapy–General.

Sixteen (35%) participants had a clinically meaningful
increase in physical well-being, 15 (33%) in social
well-being, 14 (30%) in emotional well-being, 16 (35%) in

functional well-being, and 17 (37%) in total FACT-G scores
(Figure 3).

Figure 3. Clinically meaningful changes in Functional Assessment of Cancer Therapy–General (FACT-G) total and subscale scores from baseline to
6-month survey for Patient Cancer OUtreach, Navigation, Technology, and Support (COUNTS) participants.

Among participants who completed baseline and 6-month
surveys, clinically meaningful change was defined as a
2-point change in the subscale domain or a 4-point change
in total FACT-G score.

In our GEE model, only emotional well-being had a
clinically meaningful increase at 6 months compared to
baseline (coefficient 0.99, 95% CI 0.01‐1.97; Table 3).
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Table 3. Generalized estimating equation (GEE) models analyzing repeated Functional Assessment of Cancer Therapy–General (FACT-G) total and
subscale scores at 3 months and 6 months compared to baseline.
FACT-Ga domainb 3 months, coefficient (95% CI) 6 months, coefficient (95% CI)
Physical well-being score 0.70 (−0.67 to 2.06) 0.52 (−0.83 to 1.87)
Social well-being score −0.55 (−1.94 to 0.84) 0.06 (−1.32 to 1.45)
Emotional well-being score 0.25 (−0.73 to 1.24) 0.99 (0.01 to 1.97)c

Functional well-being score −0.50 (−2.00 to 1.00) 0.17 (−1.33 to 1.66)
Total FACT-G score −0.09 (−3.72 to 3.54) 1.74 (−1.86 to 5.34)

aFACT-G: Functional Assessment of Cancer Therapy–General.
bNo covariates were included in the GEE models.
cItalicized values indicate statistically significant at P<.05.

User Experience
The user experience survey was completed by 47 participants
and 13 family members, representing 48 unique participants.
Of 47 participants who completed the user experience survey,
44 (94%) reported that the program was culturally appropri-
ate (“good,” “very good,” or “excellent”). In addition, 35
(74%) reported that calls from the navigator were helpful,
and 37 (78%) said that navigators understood their con-
cerns. Participants reported that the most useful features of
the online portal were the needs assessment, videos describ-
ing cancer experiences among Asian American patients,
and resources being available online. However, 21 (45%)
participants had difficulty with the technical aspects of the
portal, with 15 (32%) reporting they got help from family
members to use the portal. Most participants who reported
difficulty with the portal reported issues related to registering
and logging in to the platform, including not knowing how
to enter the code provided to them (for eligibility screening).
Nevertheless, 36 (77%) participants thought the online portal
was useful, 39 (83%) participants were satisfied with the
overall program, and 35 (74%) participants would recom-
mend the program to others. Among the 40 participants who
received resources from a navigator, 33 (83%) said that the
resources provided were helpful.

Of 13 family members who participated in the user
experience survey, 9 (85%) thought calls from the naviga-
tor were helpful, and 12 (92%) said that navigators under-
stood their concerns. Furthermore, all 13 (100%) family
members thought the program was culturally appropriate
(“good,” “very good,” or “excellent”). In contrast, only 4
(31%) thought the portal was useful. Overall, 9 (69%) family
members were satisfied with the program, and 10 (77%)
would recommend the program.

Discussion
Principal Findings
To our knowledge, this is the first study to develop and
test a virtual patient navigation program that leveraged an
online platform in multiple languages to provide support
and resources to Asian American patients undergoing cancer
treatment. We found that developing a virtual online patient
navigation portal was technologically challenging yet feasible

and successfully achieved our goal of assessing the needs of
Asian American patients with cancer and connecting them
with relevant resources and support. Participants reported a
clinically meaningful increase in emotional quality of life
between baseline and 6 months.
Comparison to Previous Literature
Language assistance was one of the highest reported needs
among participants from both phases (in-person and virtual)
of Patient COUNTS [10,11]. Language discordance between
patients and their clinical care teams has been associated
with difficulty communicating with providers, challenges
in accessing medical services, worse health status, and
decreased patient satisfaction [28-32]. Building the online
portal in English, Vietnamese, and Chinese and providing
language-concordant patient navigation filled a critical gap
in improving cancer care for Asian American patients with
non-English language preference and those with limited
English proficiency. In the first phase of Patient COUNTS
(in-person patient navigation), 88% of participants had a
non-English preferred language, and 75% reported having
limited English proficiency (defined as participants who
reported speaking English “not at all” or “not well”) [33].
In developing the online portal, a critical component was
ensuring that the entire interface was available in Chinese,
Vietnamese, and English so that participants were able to
engage with the portal regardless of their language prefer-
ence. In this second phase of the program, which focused
on virtual patient navigation, 35% reported a non-English
language preference and 41% reported limited English
proficiency, which is more representative of the level of
English proficiency of Asian Americans in the general US
population: one-third of the Asian American population
reports speaking English less than “very well” [34]. Indi-
viduals with limited English proficiency and limited health
literacy also face increased challenges with digital health
literacy [34]. In our study, 45% reported challenges in using
the portal. Most (80%) participants who described difficulties
with the portal reported issues with registering and logging
in to the platform, which required an email address. Five
participants reported a lack of familiarity with computer
technology or challenges in navigating the portal itself. This
suggests that improvements can be made to enhance the
usability of our online portal and reduce barriers among
populations who historically have faced increased barriers to
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using such online tools. Despite these challenges, the majority
of participants (77%) reported that they found the online
portal helpful. While our first study showed that in-person
patient navigation was more attractive to participants with a
non-English language preference or limited English profi-
ciency, this study demonstrated that virtual language- and
culturally concordant navigation via an online portal can
effectively support a diverse sample of Asian American
participants with cancer undergoing treatment.

Ensuring that patients have access to linguistically and
culturally sensitive resources, particularly during vulnerable
times such as with a new cancer diagnosis and while
undergoing cancer treatment, is essential to improving
patient satisfaction and outcomes, especially in underserved
populations. Overall, the Patient COUNTS program was
well received by participants and their caregivers, with high
satisfaction rates. This was similar to our in-person pilot
as well as other in-person cancer-related patient navigation
programs [35-37]. The majority of participants found the
Patient COUNTS portal useful and would recommend it
to others. More participants in the in-person patient navi-
gation program reported that their patient navigator under-
stood their health concerns (80%), compared to about half
of the participants who completed the virtual navigation.
This highlights the importance of the human connection
in patient navigation that contributes to patient satisfaction
with the program. In particular, this is true among family
members of participants, most of whom found the patient
navigators to be helpful, but only one-third thought the
online portal was useful. Our study found that emotional
well-being improved at 6 months compared to baseline; it
is possible that our patient navigators were able to contribute
to participants’ emotional well-being by providing support
in addition to tailored resources for our participants. About
75% of participants in our study felt that calls from their
navigator were helpful and that navigators understood their
concerns. In future iterations, the online portal could also
include resources for family members and caregivers of
participants, as many of them assist participants in accessing
and navigating the health care system.
Strengths and Limitations
Our study had several limitations. First, the study included
participants recruited from the Greater San Francisco Bay
Area who spoke English, Chinese, or Vietnamese; were
recently diagnosed with colorectal, lung, or liver cancer;
and were undergoing or planning to undergo treatment; thus,
the findings may not be generalizable to other populations
or geographies. However, we focused on this population to
build upon previous work that found a need for navigation
to address local disparities in cancer-related care. Second,
longer-term experience with the portal and its impact on
quality of life in a larger follow-up study would help validate
the usefulness of the portal. Third, many participants reported
challenges with registering and logging into the online portal.
It is possible that negative first experiences with the portal
may have discouraged participants from using it. To help

mitigate this, patient navigators were able to walk participants
through the process of registering and logging in. Fourth,
while we informally asked patient navigators about their
experience with the training, online portal, and intervention,
future studies should obtain more formal feedback from
patient navigators to help us understand the usability of the
online portal and better inform future improvements. Fifth,
given our small sample size, we may have lacked adequate
power to detect changes in quality of life in GEE analy-
ses; our GEE analyses were also unadjusted for potential
confounders. Yet, we were able to demonstrate the feasi-
bility of a linguistically concordant and culturally appropri-
ate virtual patient navigation program. Finally, a lack of
curated and up-to-date culturally and linguistically appropri-
ate resources meant that our team and navigators had to
manually research and confirm helpful resources for the
patients.
Lessons Learned
Our team learned several important lessons from designing,
building, and implementing Patient COUNTS: (1) partici-
pants value human connection, (2) registration should be
simple, (3) resources are difficult to keep up to date, and
(4) building technology-enabled tools is costly. We believe
that the primary reason our virtual intervention was well
received was that our navigators were able to connect with
participants, listen to them, and respond to their needs with
a culturally sensitive and linguistically concordant approach.
With respect to issues related to registration and logging in,
we recommend that future tools use phone numbers with
2-factor identification for registration and login to eliminate
the use of email and passwords. In addition, partnering
with organizations that have regularly updated nationwide
databases can address challenges with resources becoming
outdated. Finally, using existing, industry-standard tools
such as REDCap [27] for conducting eligibility screening
and participant surveys can allow teams to spend limited
financial, time, and personnel resources on the intervention
rather than building these research components internally. We
have incorporated these lessons into our current expansion of
Patient COUNTS to racially and ethnically diverse patients
with breast cancer who speak English, Spanish, or Chinese.
Conclusion
In summary, an online portal providing virtual patient
navigation to Asian American patients with cancer was
challenging, yet feasible, acceptable, and helped provide
linguistically and culturally sensitive support and resources.
To our knowledge, this is the first virtual patient navigation
program offered in multiple languages for Asian American
patients undergoing cancer treatment. While improvements
to the underlying platform can be made to improve the
experience for participants, their caregivers, and navigators,
virtual patient navigation has a high potential to reach
more patients, improve health outcomes, and reduce health
disparities in underserved populations.
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