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Abstract

Background: Studies of current opinion of our community members for the characteristics,
mode, and location of use, use cases, and overall enthusiasm for point-of-care testing (POCT)
diagnosis and management tools are needed.

Study Design and Methods: Qualitative research methods were used to develop, refine, and
evaluate hardcopy and electronic versions of a 45-item English language survey. The accuracy of
the instrument was measured by recorded structured interview, and its precision was measured by
comparison to its administration to a group of uncompensated volunteers.

Main Findings and Results: Comparison of survey and structured interview data
demonstrated high levels of accuracy. Highly concordant with significant levels of correlation and
of direct association indicated favorable precision. Ninety-three percent of respondents believed
that POCT could improve their care, and 56% identified having a POCT in their home as a top
priority. Accuracy, insurance coverage, immediacy of results, and ease of use were identified as
the most important characteristics of a POCT.
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Conclusions: Community members strongly support the development of accurate, in-home
devices that produce immediate results that can be used to diagnose, manage, and encourage their
adherence to treatments for their medical conditions.

Keywords
medical devices; point-of-care technologies; laboratory testing

Over the past decade, and especially during the COVID-19 pandemic, there has been a rapid
increase of interest in and demand for point-of-care testing (POCT) solutions that enable
health care delivery using telehealth tools. The advantages of expanding the role of the
patient in the management of their own health and wellness through the use of devices and
POCTSs have long been recognized.1-3 Notably, POCT has shown to be extremely effective
during disaster relief efforts, such as those during Hurricane Maria in Puerto Rico, and
during public health crisis, such as the COVID-19 pandemic.} Furthermore, it is important
to note that an increasing number of Americans are providing care for aging community
members in settings ideal for POCT solutions.*® Synchronous advances in point-of-care
diagnostic tests, device development, clinical needs assessment, and market strategies have
led to unprecedented opportunities for providing more efficient and patient-centered high-
quality health care. Point-of-care products have the potential to both expedite the diagnosis
and support patient-integrated management while also reducing transportation costs, delays,
and caregiver inconvienience.5.7 Many publications have documented the advantages of
POCT including its cost-effectiveness and high levels of patient satisfaction; however, less is
known about POCT preferences in the COVID-19 pandemic era.6:8-15

The optimal use case scenarios for POCT are evolving, as increasing numbers of patients
and clinicians are adopting devices such as home blood pressure cuffs, diabetes monitors,
and activity monitors that connect with their electronic medical records. As the number
and complexity of available POCTs for disease management have increased, potential uses
have dramatically expanded. Concomitantly, patient preferences about use of POCT have
become more diverse. For example, some patients prefer to receive the results of diagnostic
testing in private, whereas others prefer to have diagnostic information be delivered by
their clinician. Moreover, individual patients may have different preferences for how the
results of different diagnostic tests are revealed. Many individuals prefer patient-integrated
chronic disease management, some patients prefer to have a dominant role in their disease
management, and others prefer that their care is largely clinician directed. Information on
how these preferences are evolving and the extent to which the coronavirus pandemic has
impacted them are urgently needed by developers, payers, and patients.5-8 We therefore
developed and validated an instrument that allows community members to accurately and
efficiently express their preferences for these important aspects of POCT.

METHODS

The need to understand preferences for medical POCTSs and devices has led to the creation
of survey instruments that gather developer, physician, and patient user requirements and
use cases.! Lists of the information that developers find useful to guide device design and
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function were generated through discussion of global POCT development objectives with
key members of successful teams and from a well-established physician needs assessment
tool. Each potential survey item was reviewed for clarity, accuracy, and completeness and
modified by content area clinicians with published survey development expertise and by
experts from the National Heart Lung Blood Institute of the National Institutes of Health.
Individual items were modified to use the perspective and language of patients and home
caregivers. Survey development was conducted with the prior approval of the University of
Massachusetts Medical School Institutional Review Board (H-00018766).

The original draft survey was administered to a group of volunteers who had research

and product development expertise with recording of the time to survey completion and
subsequent group review of each survey item, with modification of items that were identified
as imperfect. The modified instrument was presented to community volunteers. Responses
to flyers by the UMass Memorial Medical Center Office of Volunteer Services resulted in

2 groups of 5 uncompensated community members who participated a 2-hour focus group
on different days of January and early February 2020 before the COVID-19 pandemic was
present in Massachusetts communities. Focus group sessions were recorded, coded, and
conducted according to the study manual of operations.

The time to survey completion characteristic was recorded for each participant, and sessions
were securely recorded and coded. All focus group members simultaneously identified each
item as correctly capturing their opinion, as unclear, or as not correctly capturing their
intended response. All items with one or more nonpositive responses were discussed and
modified, and revisions were iteratively revoted. Each discussion session was coded as
follows: item revision consensus achieved with minimal iterative modification, consensus on
revision achieved after iterative modifications, group consensus regarding revision was not
achieved, item identified as not appropriate, or other.

Concurrent coding of each item was compared with subsequent coding of the recording

by 2 members of the research team who were unaware of the concurrent code. Discrepant
responses were discussed by all 3 auditors, and a consensus code was recorded. Final coding
was reconciled against the original and postrevision versions of the item language. Interrater
correlation coefficients were calculated using the Fleiss « test. x Values of 0.75 or greater
were considered excellent agreement, and a value greater than 0.4 was considered fair to
good. Descriptive statistics were calculated for demographic survey items.

Hardcopy and electronic versions of the resulting survey were created. Every focus

group member completed a hardcopy survey. Ten participants completed the focus

group version of the survey, and 267 individuals completed the electronic survey. The
survey was administered between May 13 and August 12, 2020, after the peak of the
COVID-19 pandemic, by single invitation, to a group of uncompensated individuals who
had given permission to be contacted for medical research. Surveys were distributed
through researchmatch.org and research volunteer registries maintained by the University of
Massachusetts. Respondent preferences were recorded on a 5-point Likert scale, and mean
responses were calculated and tabulated. Correlation of the responses of the focus group
was compared with the electronic survey by Pearson product-moment correlation, and the
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nature of the correlation was explored using a linear regression analysis. A Pvalue <0.05
was considered significant.

SURVEY DEVELOPMENT AND RESULTS

All of the 5 female and 5 male focus group members completed the survey and session.
The ages of the participants ranged from 22 to 91 years, 2 identified as Black, and 1
identified as Hispanic. Survey completion times ranged from 8 to 17 minutes, with an
average (SD) of 12.5 (2.8) minutes. The survey item completion rate was 98%. The 18
questions of the instrument included 45 items. The focus group voted to approve 38 items
with minimal iterative discussion and 7 after modification, and none were identified for
removal. The concurrent coding of every discussion was concordant with the assessment of
the independent reviewers, with a Fleiss x characteristic of 1.0. In comparison to the focus
group, more of the 267 survey respondents identified as female, White, older-age category,
having higher levels of education, and as using a medication(s).

The survey item with the strongest degree of agreement was a belief the POCT could
improve their care. Ninety-four percent of respondents agreed or strongly agreed. The site of
use for POCTs was identified by 93% of respondents as being in their home rather than in a
medical office. Sixty-five percent of respondents reported using a POCT, and 56% identified
having POCT in their home as a top priority. The best reason for immediate availability of
POCT results was identified by 35% of respondents as so that their doctor could help them
sooner, by 28% as obviating the need to travel, by 27% as enabling self-management, and by
5% as allowing for private diagnosis. Seventy-three percent responded that they would only
use a POCT that was recommended by their doctor.

Ninety-three percent of patients expected to use POCTSs in their own home rather than in

a medical office. The type of device that would get the most use in the community was
identified by 44% of respondents as one that enabled self-care, by 25% of respondents as
one that provided access to medical care, by 17% as one that increased their independence,
and by 11% as a device that makes them safe. When asked to identify up to 3 most important
characteristics of a POCT, 79% identified test accuracy, 51% identified insurance coverage
for its cost, 50% identified immediacy of results, 43% identified ease of use, 33% identified
affordability, 15% identified that the target body fluid is easy to collect, 14% identified that
the device fits into their lifestyle, and 3% identified that the size of the device not excessive
Figure 1. Fifty-three percent of respondents favored established technologies, 40% preferred
the newest tests, and only 7% demanded exhaustive testing. The responses of the focus
group were similar in degree and distribution to those of the survey respondents.

Comparison of the responses of the focus group and the survey respondents regarding the
benefits of POCTs is presented in Table 1, and that for their POCT concerns is presented in
Table 2. The responses to individual items of the focus group were significantly correlated
with the responses from the survey with a Pearson product-moment correlation of 0.87 (P<
0.001). Tests for normality and constant variance justified the linear regression analysis that
revealed a significant direct association with a slope of 1.1 and an adjusted /2 value of 0.75
(P<0.001; Fig. 2).
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DISCUSSION

The main findings of this validated end-user POCT survey for patients, which was developed
using established qualitative research methods, were responses that indicated overwhelming
support for the development of POCTs. “I believe that POCT could improve my care” was
the item with the strongest level of agreement, and 56% of respondents identified having a
POCT in their home as a top priority. Reducing the number of visits or calls to their doctor
was also a top priority. The top concern identified was that their insurance company would
not cover the cost of the POCT. The highest levels of disagreement were with items stating
that POCTSs were too difficult or time-consuming for patients to use. Patients expect accurate
tests that deliver immediate results in the privacy of their own homes.

Even postpandemic respondents to this survey identified chronic disease management twice
as often as they identified diagnosis as the dominant use case. Respondents agreed that
POCT would encourage adherence to their treatment regimen and expressed a variety of
models for co-managing their diseases with their doctor(s), including management models
with high degrees of independence.

We used qualitative research methods that included uncompensated community volunteers
to create, develop, refine, and validate an instrument that measures key aspects of the
POCT preferences of community members. The instrument was refined by a focus group of
uncompensated adult volunteer English-speaking subjects who had sex, race, ethnicity, and
age characteristics that were reflective of the 2010 US census.18 The group also included
individuals for whom English was not their first language. Favorable ease of use can be
inferred from its 12.5-minute time to survey completion and its 98% rate of completion of
all 45 items.

Survey accuracy was established by demonstrating that the survey responses to individual
items were concordant with those intended by the respondents during structured interviews.
Survey precision was measured by correlation of the prepandemic focus group responses to
items with the postpandemic responses to the survey. The statistically significant correlation
coefficient of 0.87 indicated high levels of correlation. Linear regression analysis was used
to explore whether the relation was direct or indirect (inverse) and revealed a significant
direct relationship with a slope of 1.1. It also revealed that 25% of the variance of responses
was not explained by concordant preferences and is due to other factors. Some of the
unexplained variance may be due to changes in attitudes due to the pandemic, differences in
the demographics of the respondents, differences of the electronic and hardcopy versions of
the survey, or other factors.

External validity is also supported by the correlation of the focus group responses to survey
items with those of the survey respondents and by their concordance with the results of
prior surveys. The strong patient preference for convenience of POCT and concerns about
insurance coverage have been identified in the Deloitte 2018 Healthcare Consumer Surveyl’
and are part of the World Health Organization criteria for POCT.18

The open comment section of the survey also captured remarkably favorable preferences for
developing POCTs and input that indicated a belief that community members should have
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a pathway for expressing their preferences regarding which medical technologies should be
developed. A strong desire for POCT development can also be inferred from the agree and
disagree characteristics for the benefits and concerns sections of the survey. All of the POCT
benefits items were scored agree or neutral, whereas more of the concern items scored in the
disagree than in the agree range.

Although the early experience with our patient-facing survey instrument has been favorable,
there are important limitations to its validation. The relatively small number of focus group
volunteers makes it possible that the views of some segments of our community may not
have been represented. The fact that they were regionally selected and not chosen at random
makes it possible that groups from other regions might generate different results. In addition,
this study does not provide insight into how foreign language translations of the survey
might perform.

This survey is an advance because it provides a mechanism for adult English-speaking
members of our communities to accurately and efficiently express their preferences
regarding point-of-care medical tests. The survey found that even before the COVID-19
epidemic had a palpable impact in the communities of the focus group members, there
was strong support among our volunteers for the development of in-home medical testing
technologies. Patients want accurate, immediately available, at-home diagnostics and
therapeutics that enable their preferred disease management strategies.
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FIGURE 1.
Patient preferences for the most important characteristics of a POCT among 267 respondents

who were able to select up to 3 characteristics.
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Linear relation of survey respondent with focus group participant responses to individual

POCT survey items.
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TABLE 1.

Comparison of Responses Regarding the Benefits to Patients of POCT

Survey Item Focus Group* S.Jrvey*
| believe that POCT could improve my care. 1.6 1.6
POCTs will save time by reducing the number of visits or calls to my doctor. 17 17
POCTs will reduce my need to go to the hospital or a specialty clinic. 2.0 1.8
The use of POCTs will increase my adherence to my treatment plan. 2.0 21
POCTSs will increase diagnostic certainty. 2.1 2.3
POCTSs improve my doctor's confidence in my diagnosis. 22 22
POCTSs could improve the management of my medical condition. 2.2 1.8
POCTSs improve my satisfaction with my medical care. 2.2 2.0
POCTSs enable more effective targeted treatment of my medical condition. 23 2.0
POCTs may reduce medical errors. 2.2 25
Using POCTs will enhance my ability to communicate with my doctor. 2.3 2.0
Using POCTs could enhance my relationship with my doctor. 24 2.4
POCTs will increase my doctor's job satisfaction. 2.4 2.7
POCTSs might decrease the need for taking an antibiotic. 3.0 2.2

Response categories: 1, strongly agree; 2, agree; 3, neutral; 4, disagree; 5, strongly disagree.

Page 10

*
Group mean response. Italicized items had mean responses in the neutral or disagree range. The focus groups were conducted before and the
survey was administered after the penetration of COVID-19 into respondent communities.
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TABLE 2.

Comparison of Responses Regarding Patient Concerns About POCT

Survey Item Focus Group* Survey*
1 am concerned that my insurance might not cover the costs of POCTs. 2.1 2.1
I am concerned that POCTs might not provide definitive results. 25 2.8
The results of the test might be difficult to handle if it delivered bad news. 2.6 31
The use of POCT could cause ) 29 29
overreliance on tests rather than on my doctor's evaluation.

Teaching me how to use the tests may be too hard. 29 4.1
I might not know enough about how to manage the condition to use the results of the test. 29 3.0
The costs of POCTSs are too high. 3.0 29
My doctor(s) might rely too much on POCTs. 32 3.0
I might have difficulty interpreting the results of a POCT. 32 33
POCT leads to too much testing 3.3 35
The accuracy of POCT is not good enough. 35 3.0
The results of POCTs are not available quickly enough. 35 38
1t would take me too long to use a POCT. 35 4.2
POCTs are too difficult for me to use. 3.8 4.2

Response categories: 1, strongly agree; 2, agree; 3, neutral; 4, disagree; 5, strongly disagree.

*
Group mean response. ltalicized items had mean responses in the neutral or disagree range.
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