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Abstract
Background Deaf signing populations face inequality in both access to health services and health outcomes. 
Telemedicine intervention might offer a potential solution to address these inequalities in mental health and health 
related services, therefore a systematic review was carried out. The review question was: “What is the efficacy and 
effectiveness of telemedicine intervention for Deaf signing populations in comparison to face-to-face interventions?”.

Methods The PICO framework was applied to identify the components of the review question for this study. The 
inclusion criteria were: Deaf signing populations; any intervention that includes the delivery of telemedicine therapy 
and/or the delivery of assessment (e.g. psychological assessments) using telemedicine; and any evidence for the 
benefits, efficacy and effectiveness of telemedicine intervention with Deaf people whether in health and/or mental 
health services. The databases PsycINFO, PubMed, Web of Science, CINAHL, and Medline were searched up to August 
2021.

Results Following the search strategy, and after the duplicates were removed, 247 records were identified. Following 
screening, 232 were removed as they did not meet the inclusion criteria. The remaining 15 full-text articles were 
assessed for eligibility. Only two met the criteria to be included in the review (both concerned telemedicine and 
mental health interventions). However, they did not fully answer the review’s research question. Therefore, the 
evidence gap remains regarding the effectiveness of telemedicine intervention for Deaf people.

Conclusions The review has identified a gap in the knowledge on the efficacy and effectiveness of telemedicine 
intervention for Deaf people when compared with face-to-face interventions.
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Background
In comparison with the hearing population, Deaf people 
who use sign language experience poorer mental health 
[1], poorer health-related outcomes (e.g. obesity; car-
diovascular disease; and diabetes mellitus) [2], as well 
as experiencing inequality in accessing services [3]. For 
example, Kvam et al. [1] found that the prevalence of anx-
iety and depression amongst Deaf adults was 33.8%, com-
pared to 15% for hearing populations [4]. The impact of 
this can also be seen in a wider social context, for exam-
ple, in the cost to the economy of inappropriate support 
for Deaf people who are experiencing mental health dif-
ficulties [5]. Primary mental health care poses a particu-
lar challenge. In the United Kingdom (UK), the number 
of available psychological therapists trained to work both 
within and outside of the NHS (National Health Ser-
vice) talking therapies (Improving Access to Psychologi-
cal Therapies (IAPT) programme), and are able to meet 
the cultural and linguistic needs of Deaf people, are few, 
and Deaf-specialist primary mental health services are 
not available nationally in the UK [6]. However, in March 
2022 the NHS England awarded SignHealth, a special-
ist service for Deaf people, a contract to deliver IAPT 
service in British Sign Language (BSL) to Deaf people 
throughout England [7]. In response to the Covid-19 
pandemic, services were rapidly forced to accept this 
medium of telemedicine to deliver mainstream services, 
although not without some criticism.

Telemedicine, in this case the use of videoconferencing 
for Deaf people, potentially offers creative and accessible 
solutions for addressing a range of health-related mat-
ters amongst communities who use a signed language 
because of its visual modality. Like any other sign lan-
guages (e.g. American Sign Language (ASL)), in the UK, 
BSL is the language of the Deaf community and BSL is a 
complete visual language in its own right that uses space, 
location, handshape and movement to convey meaning 
[8]; consequently there is no written form of the lan-
guage. Additionally, members of these signing communi-
ties are usually geographically dispersed. For many Deaf 
people all over the world, being Deaf is not about being 
unable to hear but is about a sense of culturo-linguistic 
identity as they see themselves primarily as a language 
minority rather than as a disabled group [9]. When one 
thinks of a community, it is easily assumed that they 
live in the same place, however this is not the case with 
signing communities, as there are no places where the 
majority of inhabitants are Deaf [10]. There are, however, 
some places in which there are more Deaf inhabitants per 
capita such as Derby in the UK [11], and Rochester, New 
York for the USA [12].

Videoconferencing in many aspects of health (diag-
nosis, assessment, treatment, recovery) in the general 
populations has become more widespread in the 21st 

century as online digital technologies and capabilities 
have improved [13]. In the Deaf community, videocon-
ferencing has been used as a medium for communica-
tion to support the prevention and treatment of medical 
conditions such as substance misuse [14], and more gen-
erally for accessing health services either directly in a 
signed language or through a sign language interpreter. 
For example, BSL Health Access, was launched in the 
UK in 2020 although closed in 2021 due to insufficient 
funding (https://bslhealthaccess.co.uk/). Psychologi-
cal assessments have been carried out with Deaf people 
online via video format (e.g. Belk et al. [15] for the asyn-
chronous psychological assessment). Although not the 
focus of this review, Video Remote Interpreting (VRI) is 
becoming more common in health services especially in 
the US and Canada despite concerns that the use of VRI 
has decreased patient/provider engagement [16] and that 
clinical encounters are hampered by poor connectivity 
[17]. However, telemedicine is an under-developed area 
of study as the efficacy of the delivery medium and its 
effectiveness regarding health improvements in general, 
and psychological interventions in particular, have not 
yet been tested with Deaf sign language users.

In the context of mental health in relation to hearing 
populations, it has been found that telemedicine is as 
effective as face-to-face therapy [18]. A Cochrane review 
undertaken by Flodgren et al. [19], reported no difference 
in the clinical outcomes between videoconferencing and 
face-to-face therapy. Deaf people were not included in 
these studies. A systematic review with specific reference 
to the context of Deaf populations, in relation to health 
and mental health telemedicine interventions, is needed 
in order to assess and synthesise the current knowledge. 
This will establish a better understanding of the current 
knowledge with respect to telemedicine interventions for 
Deaf populations, which would inform healthcare profes-
sionals and commissioners, which would in turn assist 
them in tackling the inequalities and issues faced by Deaf 
people. Searches from PROSPERO and the Cochrane 
library have identified that there are no existing, nor 
current, systematic reviews on the topic of telemedicine 
intervention for Deaf populations. Scoping searches for 
published articles (non-systematic reviews), on the topic 
of telemedicine interventions for Deaf populations, iden-
tified existing published articles in the area of telemedi-
cine and Deaf signing populations (e.g. Gournaris [20]; 
and Austen & McGrath [21]). This systematic review 
focused on the efficacy and effectiveness of telemedi-
cine intervention in the field of health and mental health, 
including remotely delivered psychological assessments 
and therapeutic interventions, for Deaf signing popula-
tions on an international basis in comparison to face-to-
face intervention.

https://bslhealthaccess.co.uk/
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Method
Review question

What is the efficacy and effectiveness of telemedicine 
intervention for Deaf signing populations in com-
parison to face-to-face interventions?

Inclusion and exclusion criteria
The PICO (Population, Intervention, Comparison, and 
Outcome) framework [22] was applied to identify the 
components of the review question for this study. Details 
of the criteria for inclusion and exclusion for the review 
are as follows:

Population / participants
Given that Deaf people across countries face similar 
inequality issues (e.g. mental health and health-related 
outcomes and barriers to accessing mental health ser-
vices), any studies that involved Deaf signing popula-
tions, whether British Sign Language (BSL); American 
Sign Language (ASL), German Sign Language (Deutsche 
Gebärdensprache DGS), etc., were included in this 
review. Any deaf populations who do not use sign lan-
guage, have been excluded from this review. Any publica-
tions that were published in languages other than English 
and a Signed Language (e.g. published in Deaf Studies 
Digital Journal) have been excluded from this review.

Intervention
Any intervention with Deaf signing populations that 
included the delivery of telemedicine therapy (whether 
for health or mental health) and/or the delivery of an 
assessment (e.g. of recovery or of psychological assess-
ment) using telemedicine in sign language have been 
included in this review. Examples of this would be if the 
intervention used a video call to deliver therapy to Deaf 
people, the use of an asynchronous video health assess-
ment online would be another example. Studies of inter-
ventions that used a remote interpreting service (e.g. with 
the client and health professionals present in the same 
room but communicating through a remote interpreter) 
have been excluded from this review.

Comparison
Ideally, the usual standard of care/treatment via face-to-
face/in person without the use of telemedicine would be 
the comparator. However, because of the limited research 
available on the topic of telemedicine involving Deaf 
signing populations, a comparator approach with studies 
which involved having a face-to-face/in person as a con-
trol group has not been used.

Outcome(s)
Any evidence of benefit (including acceptability), effi-
cacy and effectiveness have been included in this review. 
Examples of benefit, efficacy and effectiveness include: 
the satisfaction with the use of telemedicine from a Deaf 
person’s perspective; measures of mental health out-
comes (e.g. the Patient Health Questionnaire 9-item scale 
(PHQ-9)) score) and the demand for a telemedicine ser-
vice for Deaf people.

Search strategy
PsycINFO, PubMed, Web of Science, CINAHL, and 
Medline, and the grey literature sources (e.g. conference 
presentations, and reports), the relevant investigators 
working in the field of Deaf populations were also con-
tacted and were searched for in this review study up to 
August 2021. Forward citation sources, from the relevant 
reference lists, were also searched for completeness (the 
method is described in the review protocol for a separate 
study by the same first two authors [23]. Table 1 shows a 
list of search terms for this review. The results from the 
fifth search (S5) were then moved to EndNote, to begin 
the screening stage.

Screening and selection
The selection of the studies to be included in the review 
involved two stages: (i) screening of the title and abstract; 
and (ii) full text review (see Fig.  1 for PRSIMA flow 
diagram).

Quality assessment
Quality assessment followed the framework tool devel-
oped by Critical Appraisal Skills Programme [24] (CASP 
checklists). The CASP checklists were considered suit-
able as they included both quantitative and qualitative 
studies. The type of CASP checklist used for a study 
depends on the type of study (https://casp-uk.net/casp-
tools-checklists/). Examples of questions used to assess 
the quality of a study included; study validity, what the 
results were, and whether the findings were useful. To 
reduce the risk of bias in the review of assessing the qual-
ity of each study, two reviewers (AUTHOR ONE AND 
TWO) undertook the full text review stage. A summary 
of the quality assessment findings for each study is pre-
sented in Table 2.

Table 1 Search terms used
#
S1 (deaf* OR “hearing impair*” OR “hearing loss”) AND (“sign* 

language” OR signing)

S2 (telemedicine OR telemental health OR telehealth OR telepsyc* 
OR telepractice OR telecomm* OR teleinterv*) OR (video*)

S3 (assessment OR instrument* OR measure* OR questionnaire 
OR survey)

S4 (efficacy OR effective*) OR (reliab* OR valid*) OR (satisf* OR 
accept*)

S5 S1 AND S2 AND S3 AND S4

https://casp-uk.net/casp-tools-checklists/
https://casp-uk.net/casp-tools-checklists/
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Data extraction
The relevant data from each study were extracted from 
the full-text articles, and recorded in a Microsoft Excel 
document. The descriptive data (e.g. methods; par-
ticipant characteristics; setting; and interventions) and 
analytical data (i.e. outcome data) to be extracted were 
included, for example: author(s); year of publication; 
publication type; study ID; country where the study was 
carried out; study design; number of participants; age; 
gender; inclusion/exclusion criteria; intervention; and 
comparisons (if using a control group); outcome data/
results (statistical data or results from qualitative data).

Results
As a result of the databases searched 362 records were 
identified, which were combined with additional records 
identified through other sources (n = 12). Duplicate 
records were identified (N = 127) resulting in 247 records. 
During the title/abstract screening stage 232 records 
were excluded which left 15 full-text articles assessed as 
eligible. The review of full text articles (n = 15) resulted 
in 13 articles being excluded, leaving only two to be 
included in the review (see Fig. 1 for PRISMA (Preferred 
Reporting Items for Systematic Reviews and Meta-Analy-
ses) flow diagram). The two articles included for the data 
extraction process of the systematic review both related 
to telemedicine mental health interventions.

Description of the studies included
The two included articles were Crowe et al. [25] and 
Pertz et al. [26]. The study by Crowe et al. [25], which 
was published in a peer-review journal, was carried out 
in Maryland, USA where the two community health 
clinics that took part in this study are based. The study 
used a pre- and post-test design and a group compari-
son design. As such, the participants were grouped into 
either: (a) control group (face-to-face psychotherapy); 
and (b) experimental group (telepsychiatry). The inclu-
sion and exclusion criteria were not stated but all par-
ticipants were recruited from either of the two specialist 
mental health services for Deaf people in Maryland. The 
intervention is telepsychiatry using videoconferencing 
equipment with a therapist delivered in American Sign 
Language (ASL), although it is not known whether the 
ASL therapist was Deaf or not. The comparator is tradi-
tional face-to-face psychotherapy, with a therapist who 
is fluent in ASL, although it is not clear how participants 
were allocated to the face-to-face group (N = 11, 45.8%) or 
the telepsychiatry group (N = 13, 54.2%). In total, 24 Deaf 
or hard of hearing participants took part in this study, of 
which 13 were women (54.2%) and 11 men (45.8%), and 
the age range of participants was 23–83 years old with the 
mean age being 46.38 years old (SD = 14.50). The majority 
of the participants (91.7%) reported that they preferred 
to use ASL as their primary language. The outcome find-
ings from Crowe et al.  highlighted that there were no 
significant differences in coping abilities and psychiatric 

Fig. 1 PRISMA flow diagram: the findings from the searches
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symptoms (as measured by the Maryland Outcomes 
Measurement System Adult Questionnaire (OMS)) 
between those who used face-to-face psychotherapy and 
those receiving telepsychiatry. It is not known whether 
the measurements such as OMS were available in ASL 

nor that it has been validated to use with the Deaf signing 
population. Both groups reported a high level of satisfac-
tion with regards to service provision, as measured using 
Maryland’s Consumer Perception of Care Survey.

The study by Pertz et al. [26], published in a peer-review 
journal highlighted that its aim was to pilot an accessible, 
integrated mental health programme for Deaf signers in 
Michigan, USA including assessing the feasibility of tele-
mental health services. The second focus was on the level 
of patient acceptance of a telemedicine form of delivery 
for Deaf patients. The inclusion and exclusion criteria 
were not stated, but all patients were Deaf ASL users 
(aged 18 or above) who used family medicine and clinical 
social work services. The interventions were tailored to 
each individual patient. Telemental health services were 
provided by the Clinical Social Worker who was hear-
ing and fluent in ASL, typical in-person visits continued 
to be available to all patients at their request. The deci-
sion to use telemental health or in-person visits was left 
to the patient to decide, however it was not clear what 
the comparators were. In total, 50 Deaf patients took part 
in the integrated program, of whom 40 saw both a family 
physician (Deaf ASL fluent) and the social worker (hear-
ing ASL fluent), the rest of the participants (n = 10) saw 
either the family physician or the social worker. There 
were 24 male (48%) and 26 female (52%) participants, 
with a range of ages from 18 to 61 plus years old (mean 
age = 46.4%, SD = 14.2). While the PHQ-9 and GAD-7 
(Generalized Anxiety Disorder 7-Item Scale) were used 
to assess outcomes, there was no comparison between 
those who used in-person vs. telemental health visits. 
With regards to the feedback on the use of telemental 
health services, the option of having an opportunity to 
receive telemental health care remotely was praised. Two 
participants who had lower satisfaction scores struggled 
with video quality issues.

Study appraisal
Table 2 provides a list of CASP questions that were used 
in the appraisal of the two studies included in the review.

In the study by Crowe et al. [25], it was not clear how 
participants were allocated to the face-to-face group or 
telepsychiatry group. It appears that the study groups 
were not similar at the start of the study as at the base-
line, only mental health outcomes were compared. The 
characteristics for each group (e.g. age, sex, etc.) were not 
reported. The mean score on the coping subscale (as mea-
sured by 13-item subscale created from the OMS Instru-
ment) was 26.10 for those who used face-to-face therapy 
compared to the scores of those who used telepsychiatry 
(M = 27.56). For psychiatric symptoms (as measured by 
the 11-item subscale created from the OMS Instrument), 
M = 18.80 for face-to-face compared to M = 17.50 for the 
telepsychiatry group. The results of baseline data revealed 

Table 2 CASP appraisal for the studies included in the review
Crowe et 
al. (2016)

Pertz et 
al. (2018)

CASP 
Q1.

Did the study address a clearly focused 
research question?

Y Y

CASP 
Q2.

Was the assignment of participants to 
interventions randomised?

CT N

CASP 
Q3.

Were all participants who entered the 
study accounted for at its conclusion?

N CT

CASP 
Q4a.

Were the participants ‘blind’ to inter-
vention they were given?

N N

CASP 
Q4b.

Were the investigators ‘blind’ to the 
intervention they were giving to 
participants?

N N

CASP 
Q4c.

Were the people assessing/analysing 
outcome/s ‘blinded’?

CT CT

CASP 
Q5.

Were the study groups similar at the 
start of the randomised controlled 
trial?

N CT

CASP 
Q6.

Apart from the experimental interven-
tion, did each study group receive the 
same level of care (that is, were they 
treated equally)?

CT CT

CASP 
Q7.

Were the effects of intervention 
reported comprehensively?

CT N

CASP 
Q8.

Was the precision of the estimate of 
the intervention or treatment effect 
reported?

N N

CASP 
Q9.

Do the benefits of the experimental 
intervention outweigh the harms and 
costs?

CT CT

CASP 
Q10.

Can the results be applied to your local 
population/in your context?

CT

CASP 
Q11.

Would the experimental intervention 
provide greater value to the people 
in your care than any of the existing 
interventions?

CT CT

CASP 
Q12.

Appraisal summary The 
sample 
size is too 
small. It 
was not 
clear how 
par-
ticipants 
were 
allocated 
to either 
the face-
to-face or 
telepsy-
chiatry 
group.

Did not 
compare 
the 
outcomes 
between 
telemen-
tal health 
services 
and in-
person 
services.

Notes: Y = Criteria was met, N = Criteria not met, CT = Cannot tell if criteria was 
met
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no significant differences between groups. The effects of 
intervention were not fully reported because the power 
calculation was not stated, although the results of the 
t-test statistical analysis and the p value were. Crowe et 
al. [25] found no significant difference in coping abilities 
and psychiatric symptoms between those who used face-
to-face psychotherapy and those receiving telepsychiatry, 
and that both groups reported a high level of satisfaction 
with regards to service provision. However, the results 
should be interpreted with caution as the sample size 
was too small to draw robust conclusions and it was not 
clear how participants were allocated to the face-to-face 
or telepsychiatry group. Additionally, the treatment plan 
within the group and across the groups is not consistent 
(e.g. variance in session duration).

Pertz et al. [26]’s study included the incorporation of 
telemental health services tailored to each individual 
patient in order to assess its feasibility for Deaf patients 
(n = 50). The use of telemental health versus in-person 
visits was left to the patient to decide. It is not clear 
whether there was a comparator. The outcomes mea-
sured included the use of PHQ-9 and GAD-7 ASL, Psy-
chosocial Acuity Scale (PAS), and the patient‘s subjective 
evaluations (which was obtained by outside staff fluent in 
ASL not involved in the program). Numbers of sessions 
ranged between 1 and 37 per patient, but it was not clear 
if that was because of drop out or intensity of treatment 
or some other unknown reason. Although the PHQ-9 
and GAD-7 were used to measure outcomes, results 
were not compared between those who used in-person 
vs. telemental health visits. With regards to the feedback 
on the use of telemental health services, patients praised 
the option of having an opportunity to receive telemental 
health care remotely.

Discussion
The findings from this systematic review have identified 
that there is a significant evidence gap in the literature 
concerning videoconferencing telemedicine interven-
tions with Deaf people. The results from this review iden-
tified only two studies, and these do not fully answer the 
review’s research question. Both Crowe et al. [25] and 
Pertz et al. [26] carried out small scale studies involv-
ing the use of telemedicine, but do not report in full the 
effectiveness of the intervention, nor any comparator 
results between those who used face-to-face therapy and 
those who used the telemedicine therapy intervention. 
Although participant satisfaction is reported as high in 
both studies, the details about why this is, are limited. 
Furthermore, the study designs meant that no patients 
had experience of both conditions of therapy (face-to-
face or telemedicine) on which to base comparative views 
of satisfaction. Details of key potential confounding fac-
tors in satisfaction and outcomes were also missing. For 

example, whether the therapy in ASL was delivered by 
a Deaf therapist or a hearing signing therapist. This is 
important, not for reasons of linguistic fluency, but rather 
to account for effects of cultural matching of patient(s) to 
therapist(s). In both studies, therapy in both conditions 
consisted of direct communication in a shared language. 
Satisfaction of telemedicine therapy delivered through 
an interpreter for example is excluded but is a potential 
confounding factor in comparisons of the conditions of 
therapy and is known to influence therapeutic alliance 
(regardless of whether face-to-face or remote access is 
involved). This review did consider studies from health 
interventions, however, none were identified that met the 
inclusion criteria for the review.

With Deaf populations being geographically dispersed 
and the lack of availability of therapists able to meet 
Deaf people’s cultural and linguistic needs, telemedicine 
therapies may offer a solution by increasing access and 
availability of therapy when required. Therapists who are 
fluent in sign language would be able to offer therapy to 
Deaf people directly without the need for an interpreter 
can be considered as cost effective when compared to 
delivering the service with an interpreter [6]. However, 
gaps in the research knowledge remain, including the 
effectiveness of the intervention for Deaf people, such as 
whether psychological therapy using telemedicine made 
a difference or not when compared to face-to-face ther-
apy. There is a need for more research in this area, such 
as qualitative studies which could include interviews 
with patients on their satisfaction and acceptability of the 
use of telemedicine. Crowe [27] acknowledges the gaps 
in guidelines for providing telemedicine psychotherapy 
for Deaf people. Given the COVID-19 pandemic, more 
health professionals are using telemedicine to ensure that 
they are continuing to provide therapies that are acces-
sible for Deaf people, however the knowledge of its effec-
tiveness remains small.

Conclusion
Given the limited evidence available, it was not possible 
to reach a conclusion on the efficacy and effectiveness of 
telemedicine interventions for Deaf people when com-
pared with face-to-face interventions whether in health 
or mental health. Research into the effectiveness of tele-
medicine intervention for Deaf people is much needed. 
The gap in the knowledge is important as it highlights 
the much-needed research in this area, which would help 
tackle, both, the inequalities in access to services, and 
in mental health and health-related outcomes for Deaf 
people.
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