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Abstract

Background

While the delivery of healthcare services within prison systems is underpinned by different

models, access to timely and optimal healthcare is often constrained by multifaceted factors.

Telehealth has been used as an alternative approach to conventional care. To date, much

of the focus has been on evaluation of telehealth interventions within certain geographical

contexts such as rural and remote communities. Therefore, the aim of this systematic review

was to synthesise the evidence base to date for the impacts of, and outcomes from, tele-

health delivered in prisons.

Methods

This systematic review was underpinned by best practice in the conduct and reporting of

systematic reviews. A systematic search was conducted to reinforce the literature selection

process. The modified McMaster Critical Appraisal Tool was used to assess the methodo-

logical quality of the included studies. A narrative synthesis of the study outcomes was

undertaken.

Results

Twenty-nine quantitative studies were included. Telehealth interventions were greatly varied

in terms of types of healthcare services, implementation process and intervention parame-

ters. Methodological concerns such as rigour in data collection and analysis, and psycho-

metric properties of outcome measures were commonly identified. Process-related

outcomes and telehealth outcomes were the two overarching categories identified.

Conclusion

This systematic review provides mixed evidence on the impact of, and outcomes from, tele-

health in prisons. While the evidence base does highlight some positive impacts of tele-

health, which at the least, is as effective as conventional care while achieving patient
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satisfaction, it is also important to consider the local context and drivers that may influence

what, when and how telehealth services are provided. Addressing critical factors throughout

the lifecycle of telehealth is equally important for successful implementation and

sustainability.

Introduction

As the prison population continues to grow worldwide [1], so does the spectrum and severity

of health issues experienced by prisoners when compared to the general community [2]. For

example, in Australia, about half of prison entrants (49%) report a mental health disorder his-

tory diagnosed by a doctor, psychiatrist, psychologist or nurse, with more than one in four

(27%) receive medications for mental health disorder management [3]. The high prevalence of

mental health issues amongst the incarcerated population is not limited to Australia, in fact, it

is a widely recognised problem across multiple countries such as New Zealand, North America

and within Europe [2, 4]. A previously published review suggests that approximately one in

seven prisoners in Western countries experience psychotic illnesses or major depression,

which are possible risk factors for suicide. This review further indicates that prisoners are

about ten times more likely to be diagnosed with antisocial personality disorder, compared to

the wider population [4].

In addition to mental health disorders, the prevalence of communicable diseases, particu-

larly blood borne viruses and sexually transmissible infections (STIs), is substantial in prisons.

International evidence has demonstrated remarkably higher rates of the Human Immunodefi-

ciency Virus (HIV) infection amongst prisoners than the general population [2, 3] with some

research estimating it to be as high as 10% [3, 5]. Similar higher rates for chlamydia, gonor-

rhoea, syphilis, Hepatitis B and Hepatitis C have also been reported [6, 7]. Non-communicable

diseases (NCDs) are also over-represented in the prison system [8]. In Australia, almost a third

of prisoners report history of one or more chronic conditions including asthma, arthritis, car-

diovascular disease (CVD), diabetes, or cancer [9]. Prisoners in the United States (U.S.) also

experience a higher prevalence of NCDs such as hypertension, asthma, arthritis and cervical

cancer, with odds ratios ranging between 1.2 and 1.8 compared to their community counter-

parts [10]. Similar findings have been reported in Spanish prison population where one in

every two prisoners has some type of chronic disease [11], while a recent systematic review

highlights that prisoners aged 50 years and over often face a higher burden of NCDs, as

opposed to younger prisoners or their aged-matched community peers [12].

The delivery of healthcare services in prison systems is underpinned by various models,

ranging from healthcare provided by employees within the prison system to services delivered

through community-based systems or by local contracted health professionals [2, 13]. In Aus-

tralia, the delivery of prison healthcare services is different in many aspects compared to the

wider community. In particular, the primary healthcare is primarily delivered by nurses in pri-

sons; whereas in the general community, general practitioners (GPs) are usually the first level

of contact [3, 14]. Depending on the custodial setting, jurisdiction and healthcare required,

specialist care including secondary, tertiary and allied healthcare services are either provided

within the prison system or off-site through community-based services, such as emergency

care and general hospital inpatient [3, 14].

Despite the diverse service delivery models in prisons, access to timely and needed health-

care is often challenging. A recent report from the Australian Institute of Health and Welfare
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highlights that only 50 per 1,000 inmates received treatment for Hepatitis C [9], in spite of a

noticeable increase from eight per 1,000 in 2015 [3]. Factors contributing to limited access to

healthcare services during incarceration are complex and multifaceted. These include individ-

ual-related barriers such as lack of understanding about the disease and the effects associated

with treatment [15] and lack of knowledge regarding existing health services in prison [15, 16];

organisation-related issues such as delays in approval of healthcare [15, 16] and limited

patient-centred approach due to security restrictions [17]; and social/cultural factors such as

stigma and concerns about confidentiality [15]. Costs associated with transportation as well as

potential risk of prison escapes further hinder the provision of timely and optimal healthcare

services [2, 18].

Telehealth has been used as an alternative approach to conventional care in a range of

healthcare disciplines as means of reaching populations with poor access to healthcare services,

such as rural and remote communities [19]. The term telehealth is defined as the delivery of

health services at a distance with the use of information and communication technologies

[20]. It is a broader term which encompasses patient/ professional education and administra-

tion, in addition to telemedicine (which is more specific to provision of clinical services),

although it is often used interchangeably with the term telemedicine in the literature [20, 21].

Such approach may use videoconferencing for real-time consultations (synchronous modality)

or ‘store-and-forward’ technologies for transference of medical data such as images, notes and

diagnostic test results, which are later reviewed by health providers for diagnosis and manage-

ment (asynchronous modality) [21].

The historical utilisation of telehealth within correctional institutions is well-documented,

particularly in the U.S. [22, 23]. However, the implementation of telehealth across prison ser-

vices has been less extensive elsewhere, such as in Australia. While there is growing evidence

to support telehealth as a model of care for those who are disadvantaged by location or circum-

stances from receiving healthcare services, the literature has largely focussed on rural and

remote communities [24–26]. Therefore, the aim of this systematic review was to synthesise

the evidence base to date for the impacts of, and outcomes from, telehealth delivered in

prisons.

Methods

Search protocol and registration

A protocol for this systematic review was registered with PROSPERO (CRD42018093766) and

has since been published online.

Literature search

Electronic database searches of Ovid (MEDLINE; Embase; Emcare), Educational Resources

Information Centre (ERIC), the Cochrane Library, PsycINFO, Joanna Briggs Institute, Pro-

Quest, Social Care Online, National Institutes of Health, EBSCOhost (Academic Search Pre-

mier; Australia and New Zealand Reference Centre), Informit (health; Indigenous; social

sciences), Scopus and Web of Science were initially performed between 9–11 May 2018 to cap-

ture relevant articles. The development of search strategy was underpinned by three concepts–

Telehealth; Prison; Impact and Outcomes. The key search terms and Medical Subject Head-

ings (MeSH) relevant to each concept were used during the literature searching process, with

application of relevant truncations and Boolean operators (Table 1). For the purpose of this

review, the terms telehealth and telemedicine were used synonymously to (i). ensure a compre-

hensive coverage of all relevant literature as these terms were used interchangeably and (ii).

reach a broad audience who may use either term. The three concepts were later combined
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(using AND) to allow for the most number of relevant articles to be captured. A full search

strategy in Ovid Medline is presented in S1 Table.

As means of avoiding publication bias, and to improve the overall reach and spread of this

systematic review, a grey literature search was also undertaken on 11 May 2018 using an inter-

net web engine (Google and Google Scholar) to capture any additional publications such as

governmental and technical reports. Furthermore, reference lists of the included articles were

searched to maximise the retrieval of relevant publications (pearling). An updated search of all

but two of the aforementioned electronic databases, Google and Google Scholar was per-

formed between 4–6 February 2020 to capture any newly published and eligible articles.

Updating the searches in Academic Search Premier and Australia and New Zealand Reference

Centre was restricted as access to these two databases was no longer available through the insti-

tution. All searches were limited to English language but no restrictions on publication dates.

Study selection

Primary quantitative research studies (including both experimental and observational studies)

were included if they had telehealth intervention delivered by any health professional and

involved a consultation that aimed to provide healthcare assessment and management to peo-

ple of all ages and genders in prison/correctional services, and studies discussed patient and

clinical outcomes (including but not limited to patient satisfaction, function, quality of life,

activity and participation levels, emotional well-being) or health service outcomes (including

but not limited to cost savings, access to care, ease of delivery, continuity of care and time sav-

ing). Exclusion criteria were studies which (i). included telehealth interventions that used

‘store-and-forward’ technology for information (as the asynchronous approach may not

involve consultations between a health professional and a patient) or remote in-home moni-

toring alone with no consultation or service provision, (ii). used real-time teleconsultation as

part of an intervention but did not evaluate its effectiveness separately, (iii). included partici-

pants who were refugees, on parole or post-release from a correctional facility or people under-

going home detention, or (iv). non-English language literature, secondary research (such as

structured literature or systematic reviews), qualitative research studies, descriptive cross-sec-

tional studies (such as outcome measures solely focussed on the number of consultations or

patients), protocols, editorials, conference proceedings, opinion pieces or commentaries.

The titles generated by the electronic databases were scanned to identify potentially relevant

papers and where the titles would not allow for determination of relevance to the topic,

abstracts were reviewed. If the titles and abstracts met the inclusion criteria for this review,

Table 1. Search strategy.

Concepts Key search terms Medical Subject Headings (MeSH)

Concept One:
Telehealth

telehealth or telemedicine or ehealth or mhealth or telepatholog� or

teleradiolog� or telerehabilitat� or teleconsult� or telecare or telemonitor� or

telepsychiatr� or teleaudiolog� or telespeech� or teleaudiometr� or e-health or

m-health or videoconferenc� or video-conferenc� or video-monitor� or

videomonitor� or videoconference� or “(rehabilitat� or consult� or health or

pathology� or radiolog� or medicine or care or monitor� or psychiatr� or

audiolog� or speech or audiometr�) adj5 (virtual or remote or tele or mobile)”

“telemedicine/” or “telerehabilitation/” or “teleradiology/” or

“telepathology/” or “remote consultation/” or

“videoconferencing/”

Concept Two: Prison confined or confinement or imprison� or inmate� or incarcerat� or jail� or

gaol� or “(penal or custodial or correction or detention) adj5 (institution� or

facility� or center$1 or centre$1)”

“prisons/” or “prisoners/”

Concept Three:
Impact and
Outcomes

assess� or outcome� or measure� or eval� “outcome and process assessment (health care)/” or “outcome

assessment (health care)/”

https://doi.org/10.1371/journal.pone.0251840.t001
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they were initially selected to be part of the review. Full-text copies of eligible articles were later

retrieved for full examination. During this process, the complete papers were examined to

identify if they met the inclusion criteria for this review. Publications, which met all the inclu-

sion parameters, were included in this review. Two reviewers (ET and SK) independently

screened a proportion of identified citations (approximately 10%), due to resource constraints,

and only after establishing consistency between the reviewers, the remaining citations were

screened by one reviewer (ET). The literature selection process was completed in accordance

with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) cri-

teria [27].

Assessment of study quality

The methodological quality of included studies was evaluated using a modified version of

McMaster Critical Appraisal Tool (CAT) for quantitative studies [28]. The modified McMaster

CAT was chosen for its generic nature by design (that is it is not specific to individual research

designs) and as such can be used across multiple research designs. The research team has pre-

viously used this tool successfully across a number of systematic reviews [29–32].

The assessment criteria were grouped into eight categories: study purpose, background lit-

erature review, study design, sample, outcome measures, intervention, results, and conclusions

and clinical implications. A total of 14 applicable criteria were available for assessment. Each

criterion required a ‘yes’, ‘no’, ‘not addressed’, or ‘not applicable’ response. A scoring system

was employed, where each ‘yes’ would receive one point, each ‘no’ or ‘not addressed’ would

score as zero and ‘not applicable’ would reduce the total number of applicable criteria. Studies

were not excluded based on their methodological quality. However, this information was used

to report, analyse and discuss the overall review findings.

Data extraction and synthesis

A customised data extraction form was developed specifically for this systematic review. The

form contained key elements including author(s), year of publication, country of origin, study

design, sample size, characteristics of study participants and/or settings, data collection meth-

ods, intervention description and key outcome domains as pertinent to address the objectives

of this systematic review. Study findings relevant to impacts and outcomes regarding the deliv-

ery of telehealth in prisons were also documented.

A narrative synthesis of the study outcomes was performed in this systematic review. Meta-

analysis of the included studies was not undertaken for a number of reasons. First, there was a

great deal of heterogeneity given the variability of the evidence base (study designs, interven-

tions administered and outcomes measures). Second, where there was consistency, such as in

outcomes, it was limited to a handful of studies. Finally, when meta-analysis was attempted,

heterogeneity values (such as I2) indicated substantial heterogeneity, which called into ques-

tion the appropriateness of undertaking a meta-analysis. Instead, narrative synthesis is consid-

ered as one of the best approaches for synthesising findings from multiple studies when

statistical meta-analysis or another specialist approach is deemed not suitable due to heteroge-

neity [33]. By using a textual approach to summarise and describe the findings, narrative syn-

thesis ‘tells the story’ of concerned issues [33]. Given the aim of this systematic review was to

investigate the impacts of, and outcomes from, telehealth delivered in prisons and the exis-

tence of heterogeneity across the included studies, narrative synthesis was chosen to underpin

the understanding of the issue. Relevant data were extracted and synthesised by one reviewer

(ET), with ongoing consultation regarding uncertainties with a second reviewer (SK).
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Results

The literature search yielded a total of 1106 records, including 1101 records from electronic

databases and an additional five studies were identified from grey literature search and

pearling. After removing 516 duplicates, 590 articles were screened for title and abstract rel-

evance. Another 563 articles were further excluded after screening as they did not meet the

inclusion criteria for this review. Of the remaining 27 studies obtained in full-text, three

studies were excluded as they (i).explored advantages and disadvantages of telemedicine,

rather than impacts or outcomes (n = 1); (ii).primarily focussed on the number of telehealth

consultations (n = 1); (iii).used stimulation, rather than human subjects (n = 1). Addition-

ally, another five studies identified from the updated searches were further included. Over-

all, a total of 29 studies met the inclusion criteria and therefore were included in this

systematic review (Fig 1).

Fig 1. PRISMA flow chart.

https://doi.org/10.1371/journal.pone.0251840.g001
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Study characteristics

All studies included in this review were quantitative research studies, including both experi-

mental and observational designs. The data collection methods ranged from retrospective col-

lection of relevant data (such as review of historical records) to prospective data collection

(such as completion of a questionnaire at post consultation). Majority of the included studies

(n = 24) were undertaken in the U.S. [19, 34–56], with one each in Australia [57], China [58],

South Korea [59], Spain [60] and the United Kingdom (U.K.) [61]. All studies were published

between 1996 and 2019.

Adolescents and adults aged between 12 and 76 years were included, with males being the

predominant focus across the included studies. The sample size varied from 43 to over 4000

subjects. The types of correctional facilities were different in aspects of security requirements

(ranging from minimum to maximum security), location (ranging from rural to urban loca-

tion) and housing capacity. There was also a great deal of diversity regarding telehealth inter-

ventions, especially in terms of healthcare services (such as psychiatric services versus

urological care), implementation process (such as on-site teleconsultation versus involvement

of some transportation, presence versus absence of prison staff during consultation) and inter-

vention parameters (such as session duration, frequency of consultation). A summary of study

characteristics is presented in Table 2.

Methodological quality

The assessment of methodological quality was undertaken using the modified version of

McMaster CAT for quantitative studies [28]. The study quality ratings are summarised in S2

Table. All studies clearly stated the study purpose. Majority of the studies reviewed relevant

background literature and justified the need of their studies. While most studies justified their

sample size, only some described their sample in detail. The psychometric properties of out-

come measures were mostly ‘not addressed’, with two studies scored for reliability [39, 42] and

five studies scored for both reliability and validity [34, 48, 49, 51, 58]. Over half of the included

studies described their telehealth interventions in detail. Contamination and co-intervention

were mostly ‘not applicable’ due to inclusion of only one group under the study. Of the studies

included more than one group, only one study scored for ‘co-intervention was avoided’ [49].

Furthermore, half of the included studies did not report on drop-outs.

Impacts and outcomes of telehealth interventions

This systematic review identified a range of outcomes as a result of implementing telehealth

interventions in prison. Given the plethora of outcomes reported, and to ensure ease of inter-

pretation, these outcomes were categorised into two overarching categories: Process-related
outcomes and Telehealth outcomes. The category Process-related outcomes encompassed find-

ings related to the process of delivering healthcare within prison systems. Under this category,

the findings were further merged into three sub-categories: patient-related, access to healthcare
and miscellaneous. The category Telehealth outcomes included measurements regarding clini-

cal- and practice-related outcomes. Additionally, costs associated with implementation of tele-

health were included in this category. A summary of measurements regarding the impacts of,

and outcomes from, telehealth delivered in prisons is described in Tables 3 and 4.

Process-related outcomes. A total of 16 included studies reported on process-related out-

comes. Of these, 10 studies reported on findings associated with the sub-category patient-
related [34, 35, 42, 47–50, 58, 60, 61], two studies explored findings relative to the sub-category

access to healthcare [38, 46] and five studies measured outcomes which were categorised under

the sub-category miscellaneous [19, 46, 52, 55, 56].
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Table 3. Process-related outcomes.

Study, year and

design

Patient-related Access to healthcare Miscellaneous

Overall

satisfaction

Therapeutic

alliance

Attendance

and

treatment

completion

Intervention

effectiveness

Session

evaluation–

post-session

mood

Waiting

time from

referral to

treatment

Outpatient

visits

Emergency

room visits

Inpatient

visits

Batastini, 2016

[34] (Quasi-

experimental)

# & -(VC vs

in-person)

# & -(VC vs

in-person)

Treatment

completion

$(VC vs in-

person)

# & -(VC vs

in-person)

Brodey, 2000

[35] (Non

randomised

control)

$

(TC vs in-

person)

+

between

“good” and

“very good”
Cheng, 2018

[58] (Case

control)

+

Fox, 2007 [38]

(Pre-post,

quasi-

experiment)

# & + " & + Mixed Mixed

Jimenez-Galan,

2019 [60]

(Observational

study)

+

Magaletta, 2000

[42]

(Observational

study)

+

McDonald,

1999 [46]

(Observational

study)

# & + Quality of care"

& +

Break-even point

+

Less than 2 years

to recapture the

total capital

investment

Mekhjian, 1996

[47] (Case

report)

+

Mekhjian, 1999

[48]

(Observational

study)

+

Morey, 2018

[61]

(Observational

study)

+ Attendance

rate " & +

Morgan, 2008

[49] (Quasi-

experimental)

$ TC vs in-

person

$ TC vs in-

person

$TC vs in-

person

Myers, 2006

[50]

(Observational

study)

+

(Continued)
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Process-related outcomes: Patient-related. This sub-category explored participants’ per-

spectives on the process of prison telehealth delivery. Ten studies commonly evaluated on level

of satisfaction with telehealth [34, 35, 42, 47–50, 58, 60, 61], two studies investigated therapeu-

tic alliance [34, 49], two studies explored treatment attendance and completion status [34, 61]

with one of them further compared features affecting intervention effectiveness [34], and

another study measured post-session mood as means of evaluating telehealth sessions [49].

Overall, the findings were mixed in terms of participants’ satisfaction with telehealth deliv-

ered in prisons. Seven studies reported that participants were generally satisfied with the deliv-

ery of telehealth consultations. In particular, Cheng and colleagues [58] suggested a favourable

response to telepsychiatry amongst participants, as indicated by a mean satisfaction score of

16.48 and standard deviation of 4.35, with possible scores ranging from 9 (the most satisfied)

to 45 (the least satisfied). Both Morey et al [61] and Mekhjian et al [47] found that majority of

their study participants were satisfied with telehealth consultations (80% rated “good” or “excel-
lent” and 51 out of 69 participants indicated a satisfaction, respectively). Mekhjian and col-

leagues [47] further reported that their satisfied participants also felt comfortable asking

questions.

In addition to assessing overall satisfaction, some studies evaluated various aspects of

patient-physician interaction via telehealth. For example, Jimenez-Galan and colleagues [60]

sought feedback on technical quality of image and sound, comfortability, perceived profession-

alism as well as overall assessment from both participating prisoners and doctors. They discov-

ered a high level of satisfaction with at least 67% rated “good” or “very good” on each of these

components and all participating doctors expressed a preference for teleconsultation over the

conventional approach. Consistently, another study indicated an overall satisfaction with

Table 3. (Continued)

Study, year and

design

Patient-related Access to healthcare Miscellaneous

Overall

satisfaction

Therapeutic

alliance

Attendance

and

treatment

completion

Intervention

effectiveness

Session

evaluation–

post-session

mood

Waiting

time from

referral to

treatment

Outpatient

visits

Emergency

room visits

Inpatient

visits

Rappaport,

2018 [52]

(Observational

study)

Break-even point

+ n = 32 months

to recapture the

capital investment

Sherwood, 2018

[19]

(Observational

study)

Transportation

for healthcare+ at

least one fewer in-

person visit could

be saved for 80% -

94% patients

Zincone, 1997

[55]

(Observational

study)

Break-even point

+ during year 4 to

pay back the total

investment

Zollo, 1999 [56]

(Observational

study)

Break-even point

+ n = 2475

televisits per year

to approach the

cost of an on-site

visit

Keys: " = increase; # = decrease;$ = no difference; + = positive change/finding; - = negative change/finding;

Abbreviations: TC = teleconsultation; VC = videoconferencing.

https://doi.org/10.1371/journal.pone.0251840.t003
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Table 4. Telehealth outcomes.

Study, year and

design

Clinical-related Practice-related Cost

Mental and

psychological

health

Criminal

thinking

Establishment

and

achievement of

goals

Diabetes-

related

parameters

HIV-related

parameters

HCV-

related

parameters

Dermatology

related

Diagnostic

concordance

Order

compliance

Batastini, 2016

[34] (Quasi-

experimental)

$

(VC vs in-

person)

$

(VC vs

in-

person)

Brunicardi, 1998

[36] (Case

report)

# & +

(with

increased

TC use)

Cheng, 2018

[58] (Case

control)

"� & +

(TC vs

control)

+

(no adverse

events)

Fox, 2006 [37]

(Pre-post, quasi-

experiment)

" & -

(all cost

measures)

Mixed

(with

increased

TC use)

Fox, 2008 [39]

(Pre-post)

"� & +

(Year 2 vs Year

0)

Jameson, 2008

[40]

(Observational

study)

Glycaemic

control

+

Jimenez-Galan,

2019 [60]

(Observational

study)

SVR

+

Other

parameters

+

Kassar, 2017

[41]

(Observational

study)

Glycaemic

control

+

Blood

pressure

# & +

LDL profile

# & +

McCue, 1997

[43]

(Observational

study)

# & +

McCue, 1998

[44]

(Observational

study)

# & +

McCue, 2000

[45]

(Longitudinal

study)

# & +

(with

increased

TC use)

(Continued)
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teleconsultations in aspects of both information exchange and patient comfort [48]. The study

further investigated the impact of contextual factors, including location of prisoners and type

of healthcare specialties, on satisfaction levels. There was a significantly higher satisfaction

level on the patient comfort aspect amongst prisoners who did not require transportation

when attending telehealth consultations (p<0.01). On the other hand, while Myers and col-

leagues [50] also found an overall satisfaction with telepsychiatry consultations, the incarcer-

ated youths in this study were less satisfied with the presence of staff during consultations due

to privacy concerns. Magaletta, Fagan and Peyrot [42] suggested a positive change of inmates’

perceptions on telehealth over time, in addition to positive initial ratings. Interestingly, the

Table 4. (Continued)

Study, year and

design

Clinical-related Practice-related Cost

Mental and

psychological

health

Criminal

thinking

Establishment

and

achievement of

goals

Diabetes-

related

parameters

HIV-related

parameters

HCV-

related

parameters

Dermatology

related

Diagnostic

concordance

Order

compliance

McDonald, 1999

[46]

(Observational

study)

# & +

Morey, 2018

[61]

(Observational

study)

SVR

+

Treatment

rate

" & +

Nelson, 2004

[51]

(Observational

study)

+�

Seol, 2018 [59]

(Observational

study)

+

Sherwood, 2018

[19]

(Observational

study)

+ +

Taylor, 2018

[57] (Case

study)

# & +

Young, 2014

[53]

(Observational

study with

historical

controls)

Virologic

suppression

"� & +

(p<0.001)

Mean CD4

counts

"� & +

Virologic

burden

#� & +

(p<0.001)

Zaylor, 2001

[54] (Pre-post)

#� & +

Keys: " = increase; # = decrease;$ = no difference; + = positive change/finding;— = negative change/finding; �statistically significant (p<0.05 or otherwise specified);

Abbreviations: CVL = community HIV viral load; HbA1c = Haemoglobin A1c; HCV = hepatitis C virus; HIV = Human immunodeficiency virus; LDL = low density

lipoproteins; SVR = sustained virological response; TC = teleconsultation; VC = videoconferencing.

https://doi.org/10.1371/journal.pone.0251840.t004
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authors further noted a significant difference in the distribution of scores for positive response

between the audio and visual questions (p = 0.017), highlighting that the audio quality

appeared to be a critical factor contributing to the participants’ overall perceptions of tele-

health. Furthermore, when compared to previous in-person psychiatric treatment experience

off-site, majority of the participants felt that telehealth was comparable or better than the in-

person treatment.

Another three studies evaluated telehealth consultations in comparison to in-person visits.

Studies conducted by Brodey et al [35] and Morgan, Patrick and Magaletta [49] revealed com-

parable satisfaction levels with mental health services between telehealth and in-person groups,

with Brodey et al [35] found an averaged rating between “good” and “very good” for both

modalities. In contrast to these findings, Batastini and Morgan [34] indicated a generally less

satisfaction level amongst participants who received telepsychology services compared to those

who attended in-person consultations, albeit insignificant.

Two studies measured the therapeutic alliance between patient and therapist in terms of

development of goals, reaching goals and quality of relationship [34, 49]. While both studies

reported lack of significant differences between participants receiving telehealth and in-person

mental health services, Batastini and Morgan [34] suggested that participants from the telepsy-

chology group appeared to be less trusting and accepting of their therapist and had lower level

of agreement on the goals and tasks than their counterparts who received face-to-face services.

In addition to the working alliance, Batastini and Morgan [34] also compared treatment

completion status and features relating to the intervention between telehealth and in-person

groups. In particular, there were no statistically significant differences in treatment completion

status between the two groups. However, the participants who received telepsychology tended

to be less cohesive and experienced more counterproductive activity within the group. They

also felt the implementation was less organised and the therapist was less prepared, compared

to their peers in the in-person group. In contrast, Morey and colleagues [61] suggested a posi-

tive, noticeable increase of attendance rate for their HCV treatment clinic (50% at pre and 83%

at post implementation of telehealth).

Furthermore, participants’ post-session mood was assessed by one study as means of evalu-

ating telemental health sessions [49]. The findings revealed that there were no statistically sig-

nificant differences in participants’ evaluation (including session depth, smoothness, positivity

and arousal) between telehealth and in-person groups.

Process-related outcomes: Access to healthcare. A total of two included studies discussed

the impact of implementing prison telehealth interventions on patients’ access to healthcare ser-

vices [38, 46]. The findings from both studies highlighted an overall reduction of waiting times

from referral to treatment. In particular, Fox and colleagues [38] reported a 50% and 57%

decrease of the average number of waiting days in the first and second year of telehealth imple-

mentation compared to pre-implementation, respectively, despite more patients were referred

and seen for diagnoses (47% increase in the first year and 59% in the second year).

Additionally, Fox, Somes and Waters [38] further explored the effectiveness of telehealth

implementation on improving outpatient, emergency department (ED) and inpatient visits.

Overall, outpatient visits increased by 40% during the two years of implementation, with a sta-

tistically significant increase of outpatient visits at three of the four adolescent detention facili-

ties. While the changes of ED and inpatient visits were mixed across the facilities, three out of

the four facilities remained unchanged for ED visits and a declining trend was discovered for

inpatient visits. Further analysis also revealed that each 1% increase in utilisation of telehealth

was associated with 1% increase of outpatient visits and 7% reduction of ED visits.

Process-related outcomes: Miscellaneous. Break-even point was a commonly reported

finding under this sub-category. As the term suggests, the focus of this outcome related to the
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frequency and duration of telehealth utilisation commensurate to the original capital expenditure.

A total of four included studies analysed this outcome [46, 52, 55, 56]. Overall, the duration to

reach the break-even point was varied across these studies, with a timeframe from less than two

years [46] to 32 months [52] or during the fourth year of telehealth implementation [55]. Zollo

and colleagues [56] reported that in order to achieve the break-even costs for one telehealth visit

vis-à-vis one face to face visit, approximately 2,475 annual telehealth visits were required.

One study evaluated on use of telehealth for urological care amongst male prisoners [19]. In

particular, the study estimated that there was at least one fewer in-person visit to be avoided

for 80% to 94% of the study participants as a result of using telehealth in prison. Furthermore,

another study [46] reported that implementation of prison telehealth was also associated with

improved quality of care, such as increased access to more experienced specialists and specialty

care which was not locally available.

Telehealth outcomes. A total of 19 included studies reported on telehealth outcomes. Of

these, seven studies analysed costs associated with use of prison telehealth compared to pre-

implementation or in-person consultations [36, 37, 43–46, 57], ten studies investigated out-

comes from a clinical perspective, these included mental and psychological health, criminal

thinking, establishment and achievement of goals, diabetes, HIV and HCV related parameters,

as well as dermatology associated outcomes [34, 39–41, 53, 54, 58–61] and two studies reported

on findings in relation to health professionals practice as a result of implementation of prison

telehealth [19, 51].

Telehealth outcomes: Cost. The findings on costs associated with implementation of tele-

health in prisons were mixed. Fox, Somes and Waters [37] indicated an overall increased ser-

vice utilisation across all cost measures after using telehealth, suggesting increased cost

associated with telehealth. Of the cost measures, there were significant increases in average
medical cost per student per month (47.63%, p<0.01), total cost per student per month (43.97%,

p = 0.01) and medical cost per encounter (34.58%, p<0.01), with greatest increases in areas of

outpatient cost per centre per month (53.76%) and emergency room cost per centre per month
(149.71%). However, upon analysis of the relationship between the level of telehealth utilisa-

tion at individual youth development centre and associated cost, a negative relationship was

discovered across most cost measures at more than one centre. A similar finding was reported

by another study [45], in which the cost associated with telecardiology consultations was

higher than the in-person cardiology service during the first year, but cost savings occurred

with increased use of telecardiology in the second and third year of implementation. The direct

impact of increased utilisation of telehealth on the cost savings was also supported by another

study [36].

Another four studies revealed benefits at post implementation of telehealth [43, 44, 46, 57].

In particular, a cost-benefit analysis in McCue et al [43] showed a cost saving per televisit com-

pared to in-person clinic, as a result of the net benefit by using telehealth for management of

HIV-positive prisoners over the seven-month study period. A follow-up study supported this

finding and reported a net saving per visit of using telehealth compared to conventional care

for the next 12 months of implementation [44]. Similarly, cost savings were also reported in

the study conducted by McDonald and colleagues [46] as a result of averted trips (to local spe-

cialists) and transfers (by aircraft) associated with using telehealth. Based on the utilisation pat-

tern, the authors anticipated a less costly or a comparable cost of an operational telehealth

system as opposed to conventional care in prisons. Another consistent finding was discovered

in an Australian study, which modelled the cost consequence as a result of substituting in-per-

son specialist outpatient consultations with teleconsultations [57]. With the telehealth infra-

structure already in place, use of telehealth would result in cost savings up to $969,731

Australian dollars in a 12-month period, depending on the level of utilisation.

PLOS ONE Delivery of telehealth in prisons

PLOS ONE | https://doi.org/10.1371/journal.pone.0251840 May 17, 2021 22 / 30

https://doi.org/10.1371/journal.pone.0251840


Telehealth outcomes: Clinical-related. Of the studies which used telehealth for mental

health services, two of them used the Symptom Checklist-90-Revised (SCL-90-R) measuring

clinical outcomes in relation to psychological symptoms and related distress [34, 54]. One

study found that the participants perceived less distress during telepsychiatry treatment, as

indicated by decreased self-rated symptom scores over time (p<0.05), which was in agreement

with the psychiatrist impression [54]. However, the other study reported no significant differ-

ences in mental health functioning between telehealth and in-person groups [34]. This study

further highlighted comparably low occurrence of disciplinary infractions and mental health-

related sick call requestions [34]. These findings were partly supported by another study [58].

In particular, the authors evaluated pre-post change of psychological health between the inter-

vention and control group participants by using the Chinese version of the 12-item General

Health Questionnaire (C-GHQ-12). The results showed a significantly higher pre-post differ-

ence in C-GHQ-12 score of the intervention group, compared to the control group

(p = 0.023). The authors also indicated a moderately strong and positive but insignificant asso-

ciation between pre-post difference in C-GHQ-12 score of the first and second teleconsulta-

tions (r = 0.309, p = 0.103), suggesting a sustainable effect on psychological health between

telepsychiatry sessions. They further highlighted that there were no significant adverse events

associated with using telepsychiatry.

Furthermore, two studies assessed change of criminal thinking and goal establishment and

achievement resulted from using telehealth for mental and behavioural care. While one study

highlighted no significant difference in criminal thinking between telehealth and in-person

groups [34], the other study revealed a significant increase in the total number of goals estab-

lished by adolescents in Year 2 of telehealth implementation compared to pre-implementation

(p<0.05), with significantly higher number of goals in the areas of education, family, health

and social skills (p<0.05). Additionally, the proportion of youths who were able to achieve

their goals also appeared to be affected by the presence of telehealth. In particular, there were

significant increases in the proportion of youths attaining goals in the family, health and social

skills areas (p<0.05) at second-year post implementation compared to pre-implementation

[39].

Two included studies assessed diabetes-related parameters in terms of glycaemic control,

blood pressure and low-density lipoproteins (LDL) profile after receiving treatment via tele-

health. Jameson and colleagues [40] reported that the number of participants who had a poorer

control of haemoglobin A1c (HbA1c; HbA1c > 9%) was declined by 40% at their final visit,

with 29% achieved the goal HbA1c (i.e. <7%). They further suggested that participants who

had greatest improvements in HbA1c appeared to have more televisits (mean = 4.0 compared

to 2.7 visits), were consulted more frequently (30% compared to 20% for every four months)

and had longer follow-up (mean = 12.8 compared to 7.9 months). Consistently, Kassar, Roe

and Desimone [41] reported a reduction in mean HbA1c as a result of using telehealth for dia-

betes management, with over half (56.9%) of the analysed individuals (n = 58) had improve-

ments in their HbA1c levels. The study further observed positive findings associated with

reductions in both mean blood pressure and mean LDL amongst the participants at their final

televisits.

Clinical outcomes in relation to management of HIV infected prisoners using telehealth

were reported by one study [53]. HIV subspecialty care managed by a multi-disciplinary team

via telehealth was associated with significantly greater proportion of individuals with complete

virologic suppression (p<0.001), higher mean CD4 counts (p = 0.032) and significantly

(p<0.001) lower means in community HIV viral load (CVL) and in-care HIV load.

Additionally, integrating telehealth into HCV care process within the prison system also

appeared beneficial as reported by two studies [60, 61]. Both studies highlighted a high
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sustained virological response (SVR) achieved by participants, with one study reported an

overall SVR rate of 96.9% [60] while another achieved 100% SVR [61]. Positive outcomes, such

as successful rescue of all virological failures with a second direct-acting antivirals regime, pre-

vention of HCV reinfection cases, and significant improvement in liver stiffness at one-year

post implementation (p<0.001) were further discovered by Jimenez-Galan and colleagues

[60]. Similarly, Morey and colleagues [61] revealed encouraging outcomes when compared

pre and post implementation. In particular, 71% (n = 57) participants started anti-HCV treat-

ment with 73% of them completed the treatment while in prison, compared to four people

who commenced the treatment prior to the implementation of telehealth.

Only one included study primarily evaluated the effect of teledermatological consultations

for prisoners [59]. In this study, while 86.7% participants who attended a follow-up consulta-

tion showed clinical improvement of their dermatologic conditions and only a small propor-

tion had no change or aggravated or recurred outcomes, the authors highlighted limitation

associated with a relatively low follow-up rate (38.2%).

Telehealth outcomes: Practice-related. Diagnostic concordance and order compliance

were measured by two included studies [19, 51]. Nelson, Zaylor and Cook [51] found a signifi-

cant, positive correlation between overall psychiatric ratings (evaluated by the psychiatrists)

and inmate self-report of overall symptoms (p<0.05). This finding was supported by Sher-

wood and colleagues [19], who reported 90% concordance between telehealth and in-person

diagnoses, with no disagreement of malignancy diagnosis. The authors further indicated high

compliance with radiologic (91%) and medication (89%) orders through telehealth [19].

Summary of evidence

Building upon a moderate body of research evidence encompassing a myriad of quantitative

research designs and methodological quality, this systematic review has identified mixed evi-

dence on the impact of, and outcomes from, telehealth in prisons. Collectively, the evidence

base does highlight some positive impacts of telehealth, which at the least, is as effective as con-

ventional care while achieving patient satisfaction. However, due to methodological flaws

(such as small sample size, lack of psychometric properties of outcome measures) and hetero-

geneity amongst the included studies (including variability in study populations, types of

healthcare services, intervention parameters and outcome measures), care should be taken in

interpretation and application. Furthermore, given that only a handful of studies reported data

for some outcomes (such as clinical-and practice-related outcomes), unequivocal recommen-

dations cannot be made for these outcomes.

Discussion

Health problems experienced by prisoners are more severe than the general community which

is compounded by barriers to timely access to healthcare services. While telehealth may have a

role to play in addressing this, to date there has been limited focus on systematically synthesis-

ing the evidence base on the effectiveness of telehealth for prisoners. By addressing this knowl-

edge gap, a range of impacts and outcomes associated with implementation of prison

telehealth were identified from the included studies. These findings were categorised into two

overarching categories–process-related outcomes and telehealth outcomes.
The popularity of telehealth is often purported due to its ability to improve access to health

services while remaining efficient in terms of resources required [20]. Given this to be the case,

many included studies did explore the efficiency of telehealth in prisons through break-even

points and cost consequences compared to conventional approaches, from the perspectives of

healthcare and correctional systems. While some studies revealed that telehealth to be less
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costly compared to in-person consultations, others indicated, not unexpectedly, a higher initial

cost with a trend of reduction over time as the use of telehealth increased, which is consistent

with other literature [20]. Interestingly, Wade and colleagues [20] further indicate that when

solely evaluated from the perspective of health services, the number of studies reporting tele-

health to be cost saving reduced dramatically. Whereas when telehealth was assessed from the

patient perspective, cost savings were commonly identified as a result of savings in patient

travel costs [20, 62].

Patient-related outcomes, particularly patient satisfaction and clinical outcomes were

another aspect measured by many studies. In terms of patient satisfaction, most studies

reported an overall satisfaction with telehealth or comparable satisfaction levels between tele-

health and in-person treatments, such as for psychiatry care. This finding is largely consistent

with other literature which have investigated patients’ overall satisfaction with telehealth in

areas such as psychiatry, dermatology and multi-specialty services [63, 64]. Patient-related

clinical outcomes associated with telehealth have been previously assessed by several studies.

For example, in a study conducted by Tuerk and colleagues [65], statistically significant reduc-

tions in self-reported post-traumatic stress disorder (PTSD) symptoms were reported by

patients treated via telehealth which was comparable to traditional in-person treatment. How-

ever, not all literature supports the positive impacts of telehealth on patient outcomes. A litera-

ture review evaluated both real-time and ‘store-and-forward’ modalities used in various fields

of healthcare services (such as pathology, radiology and different specialties) and reported

equivocal evidence related to clinical management and outcomes of telehealth [63]. Similarly,

another literature review conducted by Hersh and colleagues [66] reported inconclusive evi-

dence on clinical effectiveness of telehealth.

These mixed findings on the impact of telehealth is likely due to a range of reasons. First, is

the variability in the type and manner in which telehealth services were developed and deliv-

ered across these studies. As organisational model of care is a critical feature in shaping the

value of telehealth services [20], within individual correctional facilities, factors such as

resources and training availability, the type(s) of specialist care needed by prisoners and the

suitability of specialty consultation via telehealth may all have influenced the various models of

telehealth services that were implemented and evaluated [67]. Second, the positive findings for

process measures and patient satisfaction may align with what occurs at the frontline of prison

telehealth as these are likely to be of most interest to those responsible for prison healthcare

given lengthy wait times, limited access and poor prisoner experience are likely to be the big-

gest issue. While these do impact clinical outcomes, this may need longer term follow up and

ongoing research. Similarly, it may take a while for costs to break even, due to higher initial set

up costs, but with advancement in, and affordability of, technology, such set up costs are likely

to be lesser and more affordable in the future. Finally, successful implementation of prison tel-

ehealth is likely dependent on a multitude of factors, including but not limited to the context

of the commissioning systems and the interface between the prison and health systems. In a

recent systematic review which explored factors influencing successful implementation of

prison telemedicine, Edge and colleagues [68] highlight this very issue and acknowledge the

need for comprehensive implementation strategy which involves stakeholder buy-in, recogni-

tion of local contextual enablers and barriers and balancing of anticipated benefits with ade-

quate resourcing.

Limitations

As with any research, there are some limitations to this systematic review. While the systematic

searching of the literature identified a total of 29 quantitative studies, there are concerns with
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the methodological quality. These concerns are particularly in aspects such as small sample

size and lack of adequate sample descriptions, gender bias towards males, variability in tele-

health interventions, use of diverse outcome measures with limited reporting on psychometric

properties and retrospective data collection methods (due to the observational nature of many

of the included studies). Additionally, as this review did not include any qualitative research

on this topic, in-depth exploration of prisoner perspectives of telehealth was not captured.

Given most of the included studies were conducted in the United States of America and major-

ity of these studies were published more than a decade ago, generalisability of these findings to

a wider context is limited. Furthermore, this review only included studies published in English,

which may introduce publication (language) bias in study selection due to exclusion of other

relevant articles which were published in languages other than English.

Conclusions

This systematic review provides mixed evidence on the impact of, and outcomes from, tele-

health in prisons. While the evidence base does highlight some positive impacts of telehealth,

which in prisons may be more effective than, or at least as effective as, conventional care, it is

also important to consider the local context and drivers that may influence what, when and

how telehealth services are provided. Additionally, for telehealth to fulfil its potential and

achieve sustainability, critical factors encompassing seamless integration into routine practice,

financial sustainability, interdisciplinary collaboration, and regular evaluation need to be

addressed throughout the process. With the rapid growth of, and access to, emerging technol-

ogy and its influence on telehealth, ongoing research is warranted to inform an evolving evi-

dence base.
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