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Analyzing Linguistic Disparities in Telehealth
Care Outcomes at a Multidisciplinary
Craniofacial Center

Elizabeth Danial, BA1,2 , Jennifer Rios, BS1, Ryan Badiee, MD3 ,
Glenn Rosenbluth, MD4,5,+, and Jason H. Pomerantz, MD2,4,+

Abstract

Objective: To examine linguistic disparities between English- and Spanish-speaking patients in access to care, satisfaction, and tele-

health appointment attendance.

Design: Retrospective study recording demographics for non-attendance analysis and conducting phone surveys assessing satis-

faction with telehealth.

Setting: Data was collected between March and December 2020 at the UCSF Craniofacial Center (CFC), a multidisciplinary pedi-

atric clinic. Patients: English- and Spanish-speaking patients with a telehealth appointment. Interventions: The CFC offered lan-

guage-concordant outreach, assistance with the telehealth platform, and interpreters at all telehealth appointments.

Main Outcome Measures: Demographics and patient-reported satisfaction with telehealth, barriers, and instruction clarity.

Results: Medicaid insurance was the only predictor of non-attendance. Surveys revealed that Spanish-speakers had 12.4 times the

odds of lacking access to telehealth technology and 10.7 times the odds of needing help with logging on compared to English-

speakers. There were no significant differences in satisfaction outcomes.

Conclusions: We attribute this equity in satisfaction to our language-concordant outreach efforts.

Keywords
social support, pediatrics, ethics/health policies

Introduction:

Telehealth has been widely adopted across pediatric specialties
in the wake of the COVID-19 pandemic. However, studies
have shown that telehealth exacerbates existing health dispar-
ities, often stemming from unequal utilization of technology
due to socioeconomic and language barriers.1–3 Black patients
and Spanish-speaking patients were less likely to access care
through telehealth compared to White and English-preferring
patients during the pandemic, especially if they lived in zip
code with a lower mean income and higher average household
size.1 Additionally, Spanish-speaking patients were more
likely to report technological challenges with accessing care
through telehealth.2 Studies have shown that the most
common barriers to accessing telehealth include lack of techni-
cal literacy, availability of technology, and connectivity.3

Despite these barriers, telehealth has the potential to reduce
disparities to accessing health care by eliminating transporta-
tion costs for an in-person visit.4

Given the rapid adoption of telehealth at our multidisciplin-
ary Craniofacial Center (CFC) during the COVID-19

pandemic, we implemented several interventions to improve
the care provided through the telehealth platform. Our center
offered language-concordant outreach, assistance with the tele-
health platform, and interpreters at all virtual appointments in
an effort to mitigate health inequities stemming from the
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adoption of telehealth. Language-concordant outreach con-
sisted of calling patients and explaining instructions on how
to access the telehealth appointment in their preferred lan-
guage. Additionally, providing language-concordant outreach
allowed our center to identify patients who lacked access to
necessary technology (internet access, tablet, computer) in
order to invite them to clinic to attend a remote telehealth
visit regardless of accessibility issues.

Here, we assess the efficacy of these interventions in reduc-
ing linguistic disparities between English-speaking and
Spanish-speaking patients in access to care, experience, and
telehealth appointment attendance at our multidisciplinary
CFC and hypothesize that the implementation of these inter-
ventions will increase equity in patients’ satisfaction with
telehealth.

Methods

This retrospective study identified all English- and
Spanish-speaking pediatric patients at the University of
California San Francisco (UCSF) CFC who had in-person or
remote telehealth appointments between March and
December 2020. If a patient did not have access to necessary
technology or needed additional assistance logging on, they
were invited to attend an in-person telehealth appointment at
the center. Due to the multidisciplinary nature of our clinic,
these visits can include a visit with a plastic surgeon, pediatri-
cian, neurosurgeon, medical geneticist, oral maxillofacial
surgeon, dentist, orthodontist, ophthalmologist, or otolaryngol-
ogist. Patients can have multiple appointments on the same
day. For the non-attendance analysis, patients who did not
attend at least one of these appointments were identified.
Demographic information was extracted from the medical
record.

For the patient-reported outcomes analysis, we performed a
phone survey of all patients’ parents who did attend their
appointments to record demographics and assess satisfaction,
barriers to care, and understanding of instructions and provid-
er’s role. Survey questions addressed the following variables:
highest level of education, if there was an audio/video inter-
preter present during the telehealth visit, if they received assis-
tance setting up their telehealth visit, access to necessary
technology, comfort with using the telehealth platform, under-
standing of the provider’s role during their visit, confidence in

the interpreter used, overall satisfaction with the telehealth
visit, and understanding of next steps in their child’s visit.
Responses were collected based on a Likert scale rating
system with 1 indicating “strongly disagree” and 5 indicating
“strongly agree”. All surveys were conducted by a single
member of our team who used a script and was also fluent in
Spanish. Additionally, all surveys were conducted within 60
days of the patient’s telehealth visit. These questions were
selected to help us better assess what specific variables affect
patients’ experiences of telehealth and how this may differ
between English- and Spanish-speaking patients.

Univariate comparisons with Chi-squared testing with
Benjamini-Hochberg adjustment and logistic LASSO regres-
sion were performed to identify significant predictors of each
care outcome, with α=0.05. R version 3.6.3 was used for stat-
istical analysis. This analysis was designated as a quality
improvement initiative; thus IRB approval was not required
at our institution. Patients provided verbal consent to partici-
pate in the phone survey and all patient responses were kept
anonymous and confidential to protect patients’ privacy.

Results

During the study period, 114 patients did not attend at least one
telehealth appointment out of a total of 452 patients (Table 1).
Among patients who did not attend their telehealth appoint-
ment 24 (21.1%) preferred Spanish, and among patients who
did attend their telehealth appointment, 47 (13.9%) preferred
Spanish. Non-White race, Medicaid insurance, and Spanish
language preference (p= 0.02, p < 0.001, and p < 0.001,
respectively) were individually associated with non-attendance
(Table 1). There were no statistically significant differences in
attendance across income groups (p= 0.45). However, having
Medicaid insurance was the only significant predictor of
appointment non-attendance in the multiple logistic regression

Table 1. Demographic Information of non-Attendance at Telehealth Appointments.

Variable Non-Attendance (N= 114) Attendance (N= 338) p-value

Male sex, n (%) 71 (62.3%) 211 (62.4%) 0.97

Non-White race, n (%) 82 (71.9%) 194 (57.4%) 0.02*

Medicaid insurance, n (%) 79 (69.3%) 157 (46.4%) 0.00003*

Income $25,000-$50,000, n (%) 27 (23.7%) 69 (20.4%) 0.45

Spanish language preference, n (%) 24 (21.1%) 47 (13.9%) 0.0001*

Chi-square testing with Benjamini-Hochberg adjustment

Table 2. Predictors of Non-Attendance at Telehealth Appointments.

Variable OR [95% CI] p-value

Non-White Race 1.45 [0.86–2.50] 0.168

Spanish Language Preferred 1.10 [0.59–2.02] 0.77

Medicaid insurance 2.04 [1.24–3.40] 0.005*

Logistic LASSO regression
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model with race, insurance, and language preference as predic-
tors (Table 2).

Patient phone surveys (response rate 32%) revealed that
Spanish-speaking families had 12.4 times the odds of lacking
access to telehealth technology and 10.7 times the odds of
needing help with logging into the video visit platform com-
pared to English-speaking families (Table 3). Despite that,
there were no significant differences across language groups
in families knowing each multidisciplinary provider’s role (p
> 0.99), understanding the next steps after their visits (p=
0.44), or overall satisfaction with their telehealth visit (p=
0.30).

Discussion

Despite increased telehealth non-attendance in patients with
a Spanish language preference, having Medicaid insurance
was the only predictor of appointment non-attendance.
Additionally, Spanish-speaking families were more likely to
lack access to telehealth technology but continued to have
similar satisfaction outcomes. In contrast to prior studies, our
analysis showed similar satisfaction outcomes among
English-and Spanish-speaking patients following a telehealth
visit.5 This equity may be attributed to our language-
concordant outreach efforts, which sought to address estab-
lished barriers to care such as lack of digital literacy and
providing language-concordant instructions for accessing the
telehealth visit.5 Our response rate was typical for patient
surveys and likely did not affect the significance of the
results.6 to increase response rate, we made efforts to contact
patients multiple times at different times of the day. Based
on these results, the UCSF CFC will continue utilizing
language-concordant outreach including asking patients
about their preferred language, explaining how to access the
telehealth appointment in their preferred language, and includ-
ing interpreters during the visit to promote equity in telehealth
appointments.2,7

Access to telehealth technology remains one of the greatest
threats to telehealth equity.3 This analysis was unique in that it
captured patients who typically lack access to technology by
conducting in-person telehealth visits, allowing us to better

understand their satisfaction with telehealth, regardless of
accessibility issues.8 Since the CFC is a multidisciplinary pedi-
atric clinic, the findings of this study likely apply broadly to
other high-volume, multidisciplinary centers. Future work to
refine telehealth practices that are patient-centered and ensure
equitable access to care include utilizing local pediatrician
clinics in a hub-and-spoke model as trialed in other healthcare
settings such as the Veterans Health Administration to help
reduce the barrier of technology inaccessibility.9 To our
knowledge, we are not aware if this model has been formally
trialed in a pediatric population. Further efforts to refine tele-
health practices in ways that are patient-centered and tailored
to patients’ language preferences and access to technology
are warranted to help ensure equitable access to telehealth
for all patients.

Declaration of Conflicting Interests
The author(s) declared no potential conflicts of interest with respect to
the research, authorship, and/or publication of this article.

Funding
The author(s) disclosed receipt of the following financial support for
the research, authorship, and/or publication of this article: This
work was supported by the National Center for Advancing
Translational Sciences, (grant number UCSF-CTSI Grant Number
TL1 TR 001871).

ORCID iDs
Elizabeth Danial https://orcid.org/0000-0001-8628-6078
Ryan Badiee https://orcid.org/0000-0002-1735-3131

References
1. Chunara R, Zhao Y, Chen J, et al. Telemedicine and healthcare dis-

parities: A cohort study in a large healthcare system in New York
City during COVID-19. J Am Med Inform Assoc. 2021;28(1):33-
41. doi:10.1093/jamia/ocaa217

2. Samuels-Kalow ME, Chary AN, Ciccolo G, et al. Barriers and
facilitators to pediatric telehealth use in English- and
Spanish-speaking families: A qualitative study. J Telemed
Telecare. published online ahead of print, 2022 Jan 24,
2022:1357633X2110707. doi:10.1177/1357633X211070725

Table 3. Barriers in Access to Telehealth.

Lacking Access to Telehealth Technology

OR [95% CI] p-value

Spanish Language Preferred 12.43 [3.11–64.31] 0.0008*

Parents did not Graduate High School 3.62 [0.99–13.78] 0.05

Annual Income <$50,000 2.64 [0.72–9.62] 0.14

Need Help Logging In

Spanish Language Preferred 10.74 [3.05–44.72] 0.0004*

Parents did not Graduate High School 1.86 [0.53–6.44] 0.32

Prior Craniofacial Center Visit 0.42 [0.11–1.54] 0.18

Logistic LASSO regression

2088 The Cleft Palate Craniofacial Journal 61(12)

https://orcid.org/0000-0001-8628-6078
https://orcid.org/0000-0001-8628-6078
https://orcid.org/0000-0002-1735-3131
https://orcid.org/0000-0002-1735-3131
http://dx.doi.org/10.1093/jamia/ocaa217
https://doi.org/10.1177/1357633X211070725


3. Kruse C, Heinemann K. Facilitators and barriers to the adoption of
telemedicine during the first year of COVID-19: Systematic
review. J Med Internet Res. 2022;24(1):e31752. doi:10.2196/
31752

4. Dean P, O’Donnell M, Zhou L, Skarsgard ED. Improving value
and access to specialty medical care for families: A pediatric
surgery telehealth program. Can J Surg. 2019;62(6):436-441.
doi:10.1503/cjs.005918

5. Rodriguez JA, Saadi A, Schwamm LH, Bates DW, Samal L.
Disparities in telehealth use among California patients with
limited English proficiency: Study examines disparities in tele-
health use among California patients with limited English profi-
ciency. Health Aff. 2021;40(3):487-495. doi:10.1377/hlthaff.
2020.00823

6. Meyer VM, Benjamens S, Moumni ME, Lange JFM, Pol RA.
Global overview of response rates in patient and health care profes-
sional surveys in surgery: A systematic review. Ann Surg.
2022;275(1):e75-e81. doi:10.1097/SLA.0000000000004078

7. Rosenthal JL, O’Neal C, Sanders A, Fernandez y Garcia E.
Differential use of pediatric video visits by a diverse population
during the COVID-19 pandemic: A mixed-methods study. Front
Pediatr. 2021;9:645236. doi:10.3389/fped.2021.645236

8. Glynn LH, Chen JA, Dawson TC, Gelman H, Zeliadt SB. Bringing
chronic-pain care to rural veterans: A telehealth pilot program
description. Psychol Serv. 2021;18(3):310-318. doi:10.1037/
ser0000408

9. Elrod JK, Fortenberry JL. The hub-and-spoke organization design:
An avenue for serving patients well. BMC Health Serv Res.
2017;17(S1):457. doi:10.1186/s12913-017-2341-x

Danial et al 2089

http://dx.doi.org/10.2196/31752
http://dx.doi.org/10.2196/31752
http://dx.doi.org/10.1503/cjs.005918
http://dx.doi.org/10.1377/hlthaff.2020.00823
http://dx.doi.org/10.1377/hlthaff.2020.00823
http://dx.doi.org/10.1097/SLA.0000000000004078
https://doi.org/10.3389/fped.2021.645236
http://dx.doi.org/10.1037/ser0000408
http://dx.doi.org/10.1037/ser0000408
http://dx.doi.org/10.1186/s12913-017-2341-x
http://dx.doi.org/10.1186/s12913-017-2341-x
http://dx.doi.org/10.1186/s12913-017-2341-x
http://dx.doi.org/10.1186/s12913-017-2341-x

	 Introduction:
	 Methods
	 Results
	 Discussion
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




