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Abstract

Background: Diabetes technologies, such as insulin pumps and continuous glucose monitors (CGM), have been associated
with improved glycemic control and increased quality of life for young people with type | diabetes (T1D); however, few
young people use these devices, especially those from minority ethnic groups. Current literature predominantly focuses on
white patients with private insurance and does not report experiences of diverse pediatric patients with limited resources.

Methods: To explore potential differences between Latinx and non-Latinx patients, English- and Spanish-speaking young
people with TID (n=173, ages | [-25years) were surveyed to assess attitudes about and barriers to diabetes technologies
using the Technology Use Attitudes and Barriers to Device Use questionnaires.

Results: Both English- and Spanish-speaking participants who identified as Latinx were more likely to have public insurance
(P=.0001). English-speaking Latinx participants reported higher Hemoglobin Alc values (P=.003), less CGM use (P=.002),
and more negative attitudes about technology (generally, P=.003; and diabetes-specific, P<<.001) than either non-Latinx or
Spanish-speaking Latinx participants. Barriers were encountered with equivalent frequency across groups.

Conclusions: Latinx English-speaking participants had less positive attitudes toward general and diabetes technology
than Latinx Spanish-speaking and non-Latinx English-speaking peers, and differences in CGM use were associated with
socioeconomic status. Additional work is needed to design and deliver diabetes interventions that are of interest to and
supportive of patients from diverse ethnic and language backgrounds.
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Introduction and only 6% use CGM.” The use of such technological
devices is lower in minority groups.® A cross-sectional

Type 1 diabetes (T1D) affects approximately 200,000 study among young people with T1D, ages 2 to 26 years,

youth in the United States (US), with the incidence rising showed that 71% of white patients used pumps and 76%

g ) . .
annually. Diabetes control is espec1ally 1mp0rtgnt, aspoor o4 CGM., while only 16.6% Latinx patients used pumps
glycemic management leads to complications in multiple and 10.8% used CGM.?

organ systems, and chronic hyperglycemia can result in
cognitive dysfunction.? Diabetes technology, such as insu-
lin pumps and continuous glucose monitors (CGM), has
been associated Wlth reduct10n§ mn h_ypoglycemla and 'Children’s Hospital Los Angeles, University of Southern California, Los
improved glycemic control, quality of life, and treatment  Apgeles, CA, USA
satisfaction.>* In children and adolescents, CGM use alone .

bined with pump use greater than 6 days per week ~ _orresPonding Author:
or com . pump . g s6 ysp David Tsai, MD, Children’s Hospital Los Angeles, University of Southern
leads to improved glycemic control.>® However, data show California, 4650 Sunset Blvd, Los Angeles, CA 90027, USA.
that only 60% of children aged 2 to 17 years use a pump Email: dtsai@sbch.org

Given the continued disparities in diabetes technologies
in minority groups, it is important to assess and address
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potential barriers to such technology in racially, ethnically
diverse, and low socioeconomic status (SES) groups. A large
study of mostly white adults found that younger age,

shorter time with diabetes, higher hemoglobin Alc
(HbAlc), more diabetes distress, and negative attitudes
about technologies were barriers to diabetes device use.!”
Additionally, adolescent patients have reported similar barri-
ers, including fear of change, trusting technology, expecta-
tion management, hassles and burdens of devices, diabetes
distress, and discomfort with technology. !

This study assesses adolescent and young adult patient
attitudes toward and barriers to diabetes-specific technology
in a predominantly minority, low SES population; and inves-
tigates whether these differ from non-minority youth.

Methods

Participants

A convenience sample of youth with T1D, ages 11 to 25 years,
receiving care at Children’s Hospital Los Angeles (CHLA)
and their family were approached either in-person or via tele-
phone to participate in the study. Patients who had develop-
mental or behavioral disabilities or had literacy or cognitive
limitations were excluded. Families who had upcoming
clinic visits were screened manually for inclusion and exclu-
sion criteria prior to being approached. Both Latinx and non-
Latinx English-speaking patients were approached first and
recruited between January 2018 and September 2018;
Spanish-speaking patients were recruited between August
2019 and March 2020.

After providing informed consent, participants and their
families completed questionnaires in either English or
Spanish, depending on their indicated language preference at
the time of enrollment. Questionnaires were completed in
clinic on paper or a tablet computer, or off-site using a per-
sonal electronic device (eg, phone, tablet, laptop, or desktop
computer), and took approximately 1 hour to complete.
Participants received a $10 gift card and parking validation
as compensation for their time. The study protocol was
approved by the CHLA Institutional Review Board (IRB
#CHLA-17-00159).

Demographic and Clinical Data

Participants (=18 years) and/or their family member (if par-
ticipant <18 years) self-reported demographic data, includ-
ing race, ethnicity, age, gender, and insurance. Diabetes
history, including diabetes device usage (CGM or insulin
pump) was also self-reported, and cross-checked with elec-
tronic medical record (EMR) data. HbAlc values (point-of-
care testing in clinic or laboratory testing) during the 3
months before study enrollment were collected from the
EMR and averaged.

Study Questionnaires

This study used 2 questionnaires developed at the Stanford
University School of Medicine—the Barriers to Diabetes
Device Use and the Technology Attitude questionnaires. '

The Barriers to Diabetes Device Use assesses potential
barriers derived from academic literature and market
research.!? Participants identified whether they have encoun-
tered any and up to 19 modifiable and non-modifiable
barriers.

The Technology Attitude questionnaires about technology
in general and diabetes-specific technology employs 6 and 5
questions, respectively.'” Each item was scored on a 5-point
Likert scale to indicate agreement with the statement. Higher
scores indicate more positive attitudes toward technology.

Both questionnaires were translated from English to
Spanish for this study by an approved certified translation
service.

Analysis Plan

Prior to study recruitment, a power calculation was per-
formed to ensure that the study could observe differences in
CGM and Insulin Pump use reported in previous research
(eg, larger than 50% disparity between white and Latinx
adult patients).” Assuming a type I error rate of 5% and type
II error rate of 20% (ie, 80% power), only 14 patients per
group were required to observe a significant difference of
this magnitude. Thus, a recruitment goal of twice this amount
was set (at least n=28 per group), allowing for the observa-
tion of significant differences as small as 35% between any 2
groups.

Participants were arranged into 3 groups based on ethnic-
ity and primary language spoken at home by their parents—
Latinx Spanish speakers, Latinx English speakers, and
non-Latinx English speakers. Demographic and clinical data,
self-reported exposure to diabetes devices, barriers to tech-
nology, and attitudes toward general and diabetes technology
were collected and stored using REDCap.'? These data were
summarized by group using descriptive statistics; continuous
variables were summarized as mean and standard deviation
and categorical variables as number and percentage. Total
scores of attitudes about technology in general and diabetes-
specific technology were calculated as summary variables.
One-way analysis of variance (ANOVA) with Scheffé post-
hoc testing was used to assess mean differences in continu-
ous demographic variables; Pearson Chi-squared or Fisher’s
Exact tests were used to examine differences in all categori-
cal variables, where appropriate. Patient data were excluded
from analysis if responses to either the Barriers to Diabetes
Device Use or the Technology Attitude questionnaires were
incomplete. Two patients were unsure about previous CGM
use, but their responses were otherwise complete and
included in analyses.
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Table 1. Demographic Characteristics.

English-Speaking,

English-Speaking Spanish-Speaking

Variable n (%) Category/unit Non-Latinx (n=75) Latinx (n=68) Latinx (n=29) P-Value
Race African-American or Black 4 (5.33) I (1.47) 0 .004
Asian-American or Pacific Islander 5 (6.67) 0 0

White 30 (40.00) 16 (23.53) 6 (20.69)
Other/Declined 36 (48.00) 51 (75.00) 23 (79.31)

Sex Male 42 (56.00) 42 (61.76) 14 (46.67) .35
Female 32 (42.67) 25 (36.76) 14 (46.67)
Other/Declined 1 (1.33) I (1.47) 2 (6.67)

Age (in years) Mean (SD) 16.80 (3.36) 17.62 (2.78) 14.21 (1.91) <.0001

Health insurance  Private 45 (60.00) 9 (13.24) 3 (10.00) <.0001
Public 30 (40.00) 59 (86.76) 27 (90.00)

HbAlc Mean (SD) 8.63 (1.88) 9.69 (2.22) 8.49 (1.94) .003

To consider the independent effects of language and eth-
nicity on all outcomes of interest while accounting for
covariates, multivariable logistic regression models were
used to evaluate measures of diabetes device exposure (CGM
or pump use, currently or ever). Multivariable linear regres-
sion models were used to evaluate attitudes toward technol-
ogy (summed total scores from 3 Likert-scale items on 2
subscales) while accounting for covariates; standardized beta
coefficients with bootstrapped standard error terms are
reported for these analyses. Sub-analyses were conducted as
needed using models appropriate for a given outcome vari-
able (ie, logistic regression for CGM use, linear regression
for HbAlc). A Type I error (ie, alpha) level of <0.05 was
used to determine statistical significance of any test. All
analyses were performed using Stata/SE 14.2 (StataCorp,
LLC, College Station, Texas).

Results

Recruitment

Of the 129 Spanish-speaking eligible participants, 49 poten-
tial participants were approached equaling 38% of the eligi-
ble population. The reasons for not approaching the other
62% included missing the potential participants in clinic,
provider recommending not approaching the potential par-
ticipants, and potential participants rescheduling or no-
showing for clinic appointments. Of the 49 potential
participants approached, 33 were enrolled and 16 declined
(67% recruitment rate). Of the 33 enrolled, 30 completed the
assessments and were included in the final analysis.

Of the 561 English-speaking eligible participants, 191
patients were approached equaling 34% of the eligible popu-
lation. The reasons for not approaching the other 66%
included missing the patient in clinic, provider recommend-
ing not approaching the potential participants, patients
rescheduling or no-showing for clinic appointments, and
potential participants transitioning out of the clinic. Of the

191 potential participants approached, 150 were enrolled and
41 declined (79% recruitment rate). Of the 150 enrolled, 143
completed the assessments and were included in the final
analysis.

Of note, English-speaking families completed question-
naires electronically either in clinic or at their preferred loca-
tion, whereas the majority of Spanish-speaking Latinx
families completed their questionnaires on paper in clinic.

Demographic and Clinical Characteristics

Demographic and clinical characteristics are shown in
Table 1. Several notable differences in participant charac-
teristics were observed. Significantly more Latinx partici-
pants (both English and Spanish-speaking) were publicly
insured, compared to non-Latinx English-speaking partici-
pants (P<.0001). Latinx Spanish-speaking participants
were significantly younger than participants from other
groups (P<<.001), and Latinx English-speaking partici-
pants reported higher HbAlc levels (P=.003).

In a sub-analysis of HbAlc data using multiple linear
regression to account for age differences, Latinx English-
speaking participants reported higher HbAlc levels than
non-Latinx English-speaking or Latinx Spanish-speaking
participants (P=.002); age at enrollment was not signifi-
cantly associated with differences in HbA ¢ after accounting
for study group (P=.42).

CGM and Pump Use

Figure 1 shows the frequencies and percentages of CGM and
insulin pump use by study group. Overall, Latinx English-
speakers reported lower lifetime rates (“ever use”) of CGM
(33%; p=0.002) compared to other groups (61% of non-
Latinx English-speaking, 62% of Latinx Spanish-speaking);
however, among those participants reporting any CGM use
before the study, current CGM use was reported at similar
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Figure |I. CGM and insulin pump use.

Current use percentages are calculated based on the number of patients who report any CGM or Insulin Pump use ever.

rates across patient groups (76-82%; P=.91). All groups
reported similar insulin pump use before the study (65% of
non-Latinx English-speaking, 47% of Latinx English-
speaking, 52% of Latinx Spanish-speaking; P=.08), and like
CGM use, current insulin pump use among those reporting
any previous exposure was comparable across groups (84-
93%; P=.68).

Attitudes about Technology

Participants’ attitudes about technology in general, and dia-
betes-specific technology, were assessed in multiple linear
regression models controlling for age, sex, HbAlc, and
insurance (Figure 2). HbA1c values were strongly associated
with negative attitudes about technology (=0.26, P=0.001),
where those participants with higher values tended to dis-
agree more strongly with the idea that technology is benefi-
cial, regardless of ethnicity or spoken language. Also, Latinx
English-speaking participants disagreed more strongly with
the idea that technology is beneficial ($=0.28, P=0.004),
while Latinx Spanish-speaking participants’ attitudes did not
significantly differ from those of non-Latinx English speak-
ers (P=0.12; see Table 2). These same associations held
when participants considered the diabetes-specific technol-
ogy, where Latinx English-speaking participants viewed
technology as less beneficial (3=0.24, P<<0.001), and
HbA lc values were strongly and positively related to nega-
tive attitudes about technology (f=0.28, P=0.001).

In sub-analyses of attitudes toward technology by age
group, similar associations between HbA lc and negative atti-
tudes were observed, especially in the case of diabetes-specific

technology (P-values <.01). As with technology adoption,
differences between study groups were far more pronounced
in young adult participants (P-values <.02) than in adoles-
cents. In adolescent participants, the Latinx English-speaking
group reported more negative attitudes about technology than
either Latinx Spanish speakers or non-Latinx English speak-
ers, but this effect was not significant after adjusting for
covariates (P=.22).

Barriers to Technology Adoption

Table 3 reports the percentage of participants in each study
group that endorsed barriers to technology. Neither language
nor ethnicity accounted for significant differences in expo-
sure to a range of barriers to the utilization of diabetes tech-
nology. However, Latinx English-speaking participants
reported feeling nervousness more frequently when dealing
with technology, consistent with their attitudes about
technology.

Impact of Attitudes and Barriers on Technology
Adoption

Despite large percentages of Latinx English-speaking par-
ticipants reporting less frequent CGM or pump use, these
associations were not significant in multiple logistic regres-
sion models accounting for insurance, exposure to barriers,
attitudes toward technology, age, sex, and HbAlc. Notably,
participants with public insurance were less likely to report
lifetime CGM use, compared to participants with private
insurance (OR=0.31, 95% CI=0.13-0.72, P=.007; see
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Figure 2. Attitudes about technology by study group.

Table 2. Predictors of Negative Attitudes about Technology.

Attitude/variables Standardized beta (3) Bootstrapped standard error P-Value
Negative attitudes about technology in general (total score)
Age -0.04 0.18 .62
Female sex 0.11 0.40 19
Public insurance -0.15 0.49 A3
Alc 0.26 0.17 .001
Latinx ethnicity
English-speaking 0.28 0.45 .004
Spanish-speaking 0.13 0.52 12
Negative attitudes about diabetes-specific technology (total score)
Age -0.12 0.17 .08
Female sex 0.04 0.44 .69
Public insurance -0.02 0.44 79
Alc 0.28 0.20 .001
Latinx ethnicity
English-speaking 0.24 0.48 .02
Spanish-speaking 0.05 0.56 .53

Table 4). Attitudes toward technology (generally or diabetes-
specific) and barriers to access were not associated with dif-
ferences in current or lifetime CGM use.

Pump use was not significantly associated with ethnicity
or spoken language in logistic regression models. However,
both attitudes toward technology (total score; current:
OR=0.79, 95% CI=0.70-0.88, P<.0001; lifetime:
OR=0.80, 95% CI=0.72-0.89, P<<.0001) and number of

barriers encountered (current: OR=0.62, 95% CI=0.58-
0.93, P=.001; lifetime: OR=0.73, 95% CI=0.58-0.93,
P=.01) were significantly associated with reduced odds of
current or lifetime use of insulin pumps. In addition, pump
use was significantly associated with HbAlc, where each 2%
increase in HbAlc was associated with nearly 50% reduced
odds of current (OR=0.57, 95% CI=0.37-0.88, P=.01) or
lifetime pump use (OR=0.65, 95% CI=0.44-0.98, P=.04).
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Table 3. Barriers to Technology.
English-Speaking, English-Speaking Spanish-Speaking
Barriers n (%) of patients who have encountered barrier Non-Latinx (n=75) Latinx (n=68) Latinx (n=29) P-Value
Cost of supplies 4(5.33) 4 (5.88) 0 .57
Cost of device 4(5.33) 1 (1.47) 0 .39
Insurance coverage 8 (10.67) 5(7.35) 0 .18
It is stressful wearing device all of the time 14 (18.67) 9 (13.24) 4 (13.79) .67
| do not like having diabetes devices on my body 13 (17.33) 16 (23.53) 4 (13.79) .52
| do not like how diabetes devices look on my body 15 (20.00) 9 (13.24) 3 (10.34) 45
| get nervous that the device might not work 6 (8.00) 13 (19.12) 3 (10.34) 13
| do not want to take more time from my day to take care of my 5 (6.67) 2 (2.94) 2 (6.90) .59
diabetes
| get nervous to depend on technology 2 (2.67) 7 (10.29) 1 (3.45) 15
| worry about what other will think of me 8 (10.67) 5(7.35) 4 (13.79) .59
| do not like diabetes devices because people notice them & ask 11 (14.67) 9 (13.24) 2 (6.90) .66
questions
| am too busy to learn how to use a new technology or device 1 (1.33) 2 (2.94) 0 77
My diabetes care team has never talked with me about the tech 0 0 0 —
options
| do not understand what to do with the info or features of the devices 0 0 0 —
I am not able to get my diabetes care team to write me a prescription 1(1.33) I (1.47) 0 1.00
| do not get enough help from my family 0 0 0 —
| do not get enough help from my diabetes care team in using devices 0 0 0 —
| do not want to have more information about my diabetes 1(1.33) 0 0 1.00
My family does not think diabetes devices are important for taking care 1(1.33) 0 1 (3.45) 31

of my diabetes

Technology adoption by age group. To examine whether pre-
dictors of CGM and insulin pump use varied by age, partici-
pants were subdivided into 2 groups—adolescents (ages
11-17) and young adults (YA; ages 18-25)—and their
responses were examined post-hoc in multiple logistic
regression models. Ethnic identity and SES only predicted
ever use of CGM in YA (SES: OR=0.15, 95% CI=0.05-
0.53, P=.003) but no other variations in use. Attitudes and
barriers did not impact CGM use.

Similarly, associations between HbA 1c and insulin pump
usage (ever or current) were only significant in the YA (ever:
OR=0.42, 95% CI=0.25-0.71, P=.001; current: OR=0.38,
95% CI=0.22-0.68, P=.001), and not in the adolescent
group (P-values >0.13). For YA, each 2% increase in HbAlc
was associated with approximately 60% reduced odds of
using a pump. As with CGM use, adolescents showed an age
effect for pump use, where older adolescents reported greater
odds of pump use ever (OR=2.78, 95% CI=1.15-6.69,
P=.02) or current (OR=2.42, 95% CI=1.02-5.73, P=.04).
Similar effects for attitudes and barriers were observed.

Discussion

CHLA serves a unique pediatric population that is ideal for
studying attitudes and access to diabetes-specific technol-
ogy. Eighty-five percent of patients identify with racial and
ethnic minority groups, and 72% are publicly insured. To our
knowledge, this is one of the first studies to investigate

attitudes about diabetes-specific technology and barriers to
its use in a diverse group of youth with a focus on the Latinx
community. Similar to previously published reports as well
as national data, we found that our Latinx participants had
public insurance more frequently. Latinx English-speaking
participants also had less positive attitudes toward general
and diabetes-specific technology compared to both Latinx
Spanish speakers and non-Latinx English speakers. These
variations in attitudes and adoption among Latinx youth
highlight the importance of culturally sensitive interventions
that consider individual patient needs, rather than perpetuate
broad assumptions based on ethnic identity.

Socioeconomic disparities consistently affect the Latinx
community and explain much of the reported differences in
CGM use. U.S. Census data show that approximately 6.1 mil-
lion of under-resourced, marginalized children in the United
States are Latinx'® and only 46.4% of Latinx have private
insurance, compared to 67.1% of the white population.'* Our
Latinx English- and Spanish-speaking participants rely sig-
nificantly more on public insurance to a similar degree. For
minorities, low levels of SES also reduce their odds of using
the Internet for health information.!* According to the Pew
Research Center, Latinx adults are less likely to own a com-
puter (57% vs 82%) or have access to high-speed internet at
home (61% vs 79%) compared to whites. The increased
availability and use of smartphones (79% vs 82%) is bridg-
ing these digital gaps,'® but broadband internet access via
smartphone devices may limit access to some advanced
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Table 4. Predictors of CGM and Pump Use.

Usage/variable Odds ratio 95% ClI P-Value
Ever used CGM
Age 0.91 (0.63-1.30) .59
Female sex I.11 (0.55-2.22) 77
Public insurance 0.31 (0.13-0.72) .007
Alc 1.21 (0.83-1.77) .32
Attitudes toward technology 0.96 (0.88-1.04) .32
Psychosocial barriers 0.83 (0.67-1.02) .07
Latinx ethnicity
English-speaking 0.54 (0.22-1.08) 14
Spanish-speaking 1.54 (0.58-4.75) A3
Current CGM use
Age 0.87 (0.61-1.23) 42
Female sex 1.13 (0.57-2.23) 73
Public insurance 0.58 (0.25-1.30) 19
Alc I.14 (0.79-1.66) 49
Attitudes toward technology 1.00 (0.92-1.08) 97
Psychosocial barriers 091 (0.74-1.12) .37
Latinx ethnicity
English-speaking 0.51 (0.22-1.18) 12
Spanish-speaking 0.93 (0.33-2.63) .89
Ever used insulin pump
Age 1.39 (0.90-2.13) A3
Female sex 3.26 (1.46-7.24) .004
Public insurance 0.86 (0.33-2.24) 76
Alc 0.65 (0.44-0.98) .04
Attitudes toward technology 0.80 (0.72-0.89) <.0001
Psychosocial barriers 0.73 (0.58-0.93) .0l
Latinx ethnicity
English-speaking 0.78 (0.31-1.95) .59
Spanish-speaking 0.66 (0.20-2.17) 49
Current insulin pump use
Age I.16 (0.76-1.76) .50
Female sex 2.65 (1.19-5.89) .02
Public insurance 0.84 (0.32-2.22) 73
Alc 0.57 (0.37-0.88) .0l
Attitudes toward technology 0.79 (0.70-0.88) <.0001
Psychosocial barriers 0.62 (0.47-0.81) .001
Latinx ethnicity
English-speaking 0.90 (0.34-2.35) 83
Spanish-speaking 0.66 (0.20-2.20) 49

telehealth services and features.!” Regardless of cultural
background, holding negative views about diabetes technol-
ogy was strongly associated with reduced odds of current or
lifetime insulin pump use. Due to the fact our Latinx English-
speaking participants (but not Spanish speakers) reported
negative views more frequently, suggests a deeper issue than
access alone in influencing both their technology uptake and
subsequent health outcomes.

Studies examining acculturation, the process by which an
immigrant group adopts the cultures of a host population,'®
found that less acculturated Latinx youth with T1D had

stronger family support and oversight for their diabetes as
well as improved glycemic control, compared to Latinx youth
in more acculturated families.!® Additionally, studies indicate
that the patient-provider relationship needs to feel personal
for members of the Latinx community, with authentic rela-
tionships and trust.?® Trust influences health-related factors,
including quality of the patient-provider interaction and
patient healthcare utilization,?'?? and is associated with cul-
tural or race concordance or a perceived personal similarity to
one’s provider.?® For patients with diabetes, trust has been
shown to increase self-efficacy and treatment adherence.?*%°
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Spoken language may also present a barrier, as limited
English proficiency (LEP) is generally associated with
poorer health.?® In previous studies, language concordance,
when a patient has a physician who is highly proficient in
their preferred language, has resulted in better glycemic con-
trol for patients with type 2 diabetes.””-? At CHLA, 21.4% of
our providers who care for patients with T1D, including dia-
betes educators, registered nurses, and social workers, iden-
tify as Latinx, and 42.9% of our providers endorse the ability
to speak with patients in Spanish. While our robust percent-
ages at CHLA may support families with LEP in adopting
diabetes-specific technology more frequently and exhibiting
greater glycemic control, we found that any benefits of lan-
guage or cultural concordance was limited to our Latinx
Spanish-speaking participants. Latinx English-speaking par-
ticipants report the highest HbAlc levels of all participants
in this current study, as well as greater negative attitudes
about diabetes-specific technology associated with lower
insulin pump adoption rates, even after accounting for age
and insurance status.

Latinx English-speaking patients may be more accultur-
ated than their parents, and thus have more familial conflict
and decreased communication, creating a family “accultura-
tion gap” that impacts their care and functioning.? Latinx
parents of adolescents with T1D have previously described
integrating T1D management as a united family and
expressed gratitude for access to insulin pumps and
CGMs. 19 Although their adolescents emphasized the impor-
tance of family, they were less convinced their heritage
influenced their diabetes care and prioritize being a “normal
adolescent” and acculturated.®® In our study, it is possible
that Latinx participants with parents with LEP reside in a
less acculturated community offering more familial support
and thus higher adoption of diabetes-specific technology.
Pediatric practices structured around cultural competency
are scarce, but have shown to improve communication, out-
comes, and satisfaction.?'3?

This study observed differences by age group in terms of
attitudes about technology and its adoption, where Latinx
English-speaking YA reported views more negative than
their younger adolescent counterparts. Since adolescents are
typically receiving direct care assistance from their parents
or caregivers, while YA are more likely responsible for their
own care, adolescents may be buffered from any socioeco-
nomic or cultural influences that are contributing to more
negative attitudes about technology. Notably, some Latinx
English-speaking adolescent participants shared many of the
same negative views about diabetes-specific technology held
by their older peers, but not enough to reach statistical sig-
nificance. Additional research is needed on the care transi-
tion process from adolescence to adulthood for Latinx
patients, with specific attention to the role acculturation may
play in shaping views and behaviors.

Our cohort did not associate either ethnicity or language
with differences in barriers to adoption of diabetes-specific

technology. When compared to current, mostly adult litera-
ture, some similarities and differences are observed. The
physicality of devices poses a barrier for many adults!® as
well as pediatric populations. Insurance and cost of sup-
plies,!® however, appear to be more of a hurdle for adults
whereas very few participants in our cohort endorsed them as
barriers. This may largely be due to coverage from California
Children’s Services (CCS). In the State of California,
Medicaid recipients with certain chronic diseases, such as
TID, are eligible for this ancillary insurance coverage.*
Specifically, when certain criteria are met, CCS covers dia-
betes supplies, including pumps and CGM. This may lessen
the hurdle for many pediatric patients in California to use
diabetes devices, specifically for those with historically dis-
advantaged backgrounds. Prahalad et al** found young peo-
ple with CCS coverage for CGM can successfully use and
continue CGM technology. An additional study by Addala et
al*> found that CGM initiation for young people with CCS
resulted in improvement in glycemic control; and if coverage
for CGM was lost, glycemic control worsened.

More research into how cultural background shapes med-
ical decisions is needed, as it may be the key to better under-
standing differences in technology attitudes and other
aspects of medical care. In the current study, identifying as
“Other” was the most common response when racial iden-
tity was queried, even among non-Latinx English-speaking
patients. Instead of presuming that a patient has certain
experiences because of their appearance, spoken language,
or identity, care providers should learn about how each of
their patients experiences diabetes personally, as a range of
factors may impact their perceptions and willingness to
change, if necessary. Based on the current study, actual use
of diabetes-specific technologies, may be influenced by
many factors, including degree of acculturation, patient-
provider trust, insurance and other care access problems, or
physician preference; ethnicity or general exposure to tech-
nology have less impact on attitudes and behavior in patients
with T1D.

Strengths and Limitations

This study sheds light on disparities in care between pediat-
ric Latinx and non-Latinx groups with T1D; however, sev-
eral methodological limitations must be addressed. The study
is cross-sectional and explores only one point in time. Cross-
sectional data may be biased by immediate feelings or recent
experiences at the time of the study, and precludes inference
of causal effects (eg, between attitudes or psychosocial barri-
ers and technology adoption). Also, a convenience sample
was used, possibly resulting in a sample that is not a true
representative of the population. Specifically, the Latinx
Spanish-speaking participants did not include patients over
the age of 17, so attitudes and behaviors reported for this
subgroup do not include young adults, who may encounter
greater socioeconomic or cultural barriers. Additionally, the
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questionnaires used to assess barriers and attitudes toward
technology were validated in adults and adapted in this study
for pediatrics and Spanish-speakers and their family mem-
bers. Pediatric-specific focus groups were not used to
develop or modify these questionnaires. Furthermore,
Spanish-speaking participant recruitment was completed
after English-speaking participant recruitment, opening the
possibility of time impacting outcomes. Lastly, although an
approved service was used, the Spanish questionnaires were
not fully validated with translation into Spanish and back to
English.

Conclusions

In conclusion, Latinx English-speaking participants who
responded to our questionnaires expressed less positive atti-
tudes toward general and diabetes-specific technology in
contrast with both their Latinx Spanish-speaking and non-
Latinx English-speaking peers. Differences in CGM use
were associated with socioeconomic status, as patients on
public insurance used these devices less frequently. Insulin
pump use was related to differences in HbAlc, where higher
HbA 1c was associated with less frequent use. Neither ethnic-
ity nor language was associated with differences in self-
reported barriers to use of diabetes-specific technology.
Given increased risk for poor glycemic control and diabetes
complications for Latinx young people, further investigation
into technology, language, and cultural barriers is needed.
Increasing device uptake, as well as cultural competency and
concordance, are important for improving diabetes care in
the Latinx community.
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