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Abstract
Background  The paper-based consent pathway can be associated with missing information, error, and inadequate patient 
comprehension. Digital consent addresses some of these limitations. However, limited research has been conducted to 
understand relative costs and consequences associated with adopting digital consent pathways. The aim of this study was to 
compare the relative costs of digital consent pathways with paper-based consent pathways in UK National Health Service 
(NHS) clinical practice.
Method  A micro-costing study was conducted from the UK NHS perspective. Multi-stakeholder involvement contributed 
to understanding how the paper-based consent pathway varies by department and hospital setting. Sensitivity analyses were 
conducted to identify the key cost drivers and scenario analyses explored the effect of consent timing and hospital digital 
readiness. Potential advantages and disadvantages of digital consent were also considered, such as possible impacts associ-
ated with consent-related litigation.
Results  The cost per consent episode is approximately £0.90 more expensive when completed on paper. The ordering or 
printing of paper consent forms, and the transportation of forms to storage and back to clinic are process steps that would not 
be necessary with digital consent. Sensitivity and scenario analyses indicated consultation duration had the greatest impact 
on the relative costs of both pathways. Per litigation claim prevented, an average of £201,590 could be saved.
Conclusions  Digital consent is potentially cost saving for the NHS. Consent for elective procedures is recommended in 
advance of the day of surgery, and digital consent used in this scenario demonstrated the greatest savings. Consultation 
duration was estimated to have the greatest impact on the relative costs of both pathways, which should be a focus of further 
investigation.

Key Points for Decision Makers 

Changing the process of consenting from paper-based to 
digital has the potential to save costs to the NHS.

The time it takes for a consultant to gain consent has the 
largest impact on the overall costs of consent, therefore 
the potential for cost saving could be greater if digital 
consent can be completed more quickly than paper-based 
consent.

Further research needs to be done to determine the true 
consequences of potentially changing the method of 
consent.
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1  Introduction

The informed consent process requires that a clinician com-
municates relevant information about the condition and treat-
ment options in a manner that is accessible and understood by 
the patient, and that the patient has sufficient time to consider 
their options. The Montgomery ruling brought significant 
attention to informed consent in the United Kingdom and 
beyond, whereby material risks specific to the patient need to 
be considered and discussed [1–3]. Informed consent is part 
of shared decision-making, a process in which clinician and 
patient together consider the benefits, risks and alternatives of 
the treatment to arrive at a decision encompassing what mat-
ters to the individual patient [4–6].

Consent pathways for procedures have largely remained a 
paper-based process, but there is evidence that this is prone to 
errors of omission, illegibility, lack of standardisation, using 
language not easily understood and forms not shared with 
patients [7–9]. Previous studies of pre-printed consent forms 
have suggested that litigation could be reduced by standardisa-
tion of risks. If risks are presented in a format that are more 
easily digested by patients, such as being absent of clinical 
jargon and avoiding the use of large amounts of handwritten 
text, this can prevent any issues with legibility and can reduce 
human error [10]. This is a key benefit of digital consent as 
the risks are also standardised and presented in text form, with 
some software enabling the consents forms to be displayed in 
different languages. The cost of litigation associated with inad-
equate informed consent has been increasing across multiple 
jurisdictions worldwide [11, 12]. Recent systematic reviews 
suggest that digital consent have no negative effect on patient 
understanding and may actually improve it, reduce anxiety and 
improve satisfaction [13, 14].

The introduction of digital consent into a healthcare setting 
requires changes to processes and ways of working [8]. Along-
side the impact on the patient, it is important to consider wider 
potential consequences associated with a change in practice for 
obtaining consent including all healthcare workers involved in 
the consent process. Table 1 highlights the key advantages and 
potential disadvantages of using digital consent compared with 
paper consent. Importantly, the cost impact associated with 
switching to a digital consent pathway is not well understood. 
Therefore, the aim of this study was to estimate and compare 
the relative costs and discuss the potential benefits of digital 
consent pathways with paper-based consent pathways.

2 � Methods

This study is a micro-costing study of the consent path-
ways when consent is obtained using paper or digital 
forms. A CHEERS Checklist has been completed and can 
be found in Supplementary Material Table 2.

2.1 � Model Overview

The model consisted of two pathways, one for the digi-
tal consent pathway the other for paper consent pathway, 
using a decision tree structure. Figure 1 shows the paper 
consent pathway with five stages including printing, con-
sent ahead of the day of surgery, storage before surgery, 
consent on the day of surgery and the pre op checklist. 
Figure 2 shows the digital consent pathway which only 
has three steps, consent ahead of the day of surgery, con-
sent on the day of surgery and the pre op checklist. The 
process-steps in obtaining informed consent for surgical 
procedures were modelled in MS Excel®. The costs per 
consent episode attributed to each pathway were compared 
to identify a preferred consent pathway.

The model was based on the experience of the breast sur-
gery department at Portsmouth Hospital National Health 
Service (NHS) Trust which acted as a representative surgi-
cal department with 110 consent procedures completed per 
month. Costs were provided in Great British Pounds (GBP).

Portsmouth Hospital NHS Trust were in the process of 
adopting the Concentric digital health system and there-
fore well placed to consider the process steps required in 
consent gained both using a paper-based or digital-based 
system. Interviews were conducted with clinicians (Senior 
nurses from breast, urology, ENT, colorectal, an orthopae-
dic plaster technician and breast clinicians—consultant, 
trainee and fellow) and non-clinicians (senior manager 
medical information/photography; breast services admin-
istrators, Waiting list co-ordinator, ENT outpatient super-
visor, orthopaedic secretary, urology secretary, theatre 
admission administrators and a deputy coding manager), 
mean times were used to reach consensus. To better under-
stand the paper-based and digital consent pathways by 
department and hospital setting, the elements of resource 
use, patient care, best practice and healthcare professional 
and patient preferences were discussed.

To apply the insight gained from the interview, a micro-
costing study approach was adopted to measure healthcare 
costs from the UK NHS perspective and considered: staff 
time, and operational resources needed [15]. The assump-
tions around each task, its duration and the staff mem-
ber completing each task are provided in Supplementary 
Table 1.
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Table 1   Potential advantages and potential disadvantages of digital consent

Potential advantages Potential disadvantages
Patient perspective Patient perspective

Shared decision-making
An increase from 28 to 72% of patients reporting gold-standard SDM 

[23]
Patient understanding may be improved with consent obtained digitally 

thanks to more space for lay descriptions and personalised content. In 
a systematic review of digital tools for obtaining informed consent, the 
outcome reported the most frequently was patient understanding. In 
studies with a focus on clinical/surgical procedures, the studies showed 
a generally positive effect on patient understanding and patient satisfac-
tion but fewer studies showed a positive effect on patient anxiety [6, 13, 
14]

Digital consent platforms can signpost to other resources that the patients 
may find useful, such as NHS conditions pages

Shared decision-making
Digital consent can potentially deter individuals who are not digital 

natives
Ready made templates can potentially encourage clinicians to avoid 

discussing consent with patients and utilise digital consent as an 
administrative tick-box

Accessibility
Digital consent can be personalised to include content that is relevant to 

patients with disabilities and protected characteristics in accordance 
with human rights and equality legislation [28, 29]

Digital consent platforms can incorporate functionality that allows rea-
sonable adjustments to be made in the consent process for patients with 
disabilities and protected characteristics

Digital consent platforms can signpost to other resources that the patients 
may find useful, such as NHS conditions pages

Accessibility
Digital consent may potentially deter individuals who are not digital 

native and alienate patients with protected characteristics if not 
thoughtfully implemented

Patient satisfaction
Digital consent has been shown to improve patient satisfaction [13, 14]

Patient satisfaction
Some patients may prefer to receive information on paper rather than 

digitally (however, digital information can be printed for these 
individuals)

Clinician perspective Clinician perspective

Clinician satisfaction
Digital consent has been shown to improve clinician satisfaction [13, 

14]
Forms are easy to access and remain legible/ are less subject to the 

pitfalls of carbon copies or photocopies
Digital consent platforms allow for dashboard analytics of patient and 

clinician usage and visibility of the consent forms within the EHR 
make auditing the consent process easier and more efficient

Clinician satisfaction
There may be some clinicians who are less comfortable with digital 

forms and therefore it may be difficult to promote engagement and 
reach the expected efficiency gains if, for example, the form needs to 
be printed for the patient

Network outage can seriously impact the functioning of digital consent
Digital consent requires hardware, so lack of availability to hardware 

would negatively impact the process

Institutional perspective Institutional perspective

Efficiency
Reduction in lost forms which would save the time having to redo the 

consent on the day of surgery and/or prevent procedure cancellations 
[30]

The impact on the patient and the costs to the NHS of a postponed pro-
cedure will be significant, particularly in specialties for which there 
are long waiting lists for procedures

The consenting process is not slower and may be quicker using digital 
forms.

Potential of cost saving compared with paper consent forms

Efficiency
The consenting process may initially take longer, particularly at the 

inception of digital consent, as the users learn to use the software
Network outage can seriously impact the functioning of digital consent 

which can incur a significant financial loss to organisations
Uncertainty in the cost savings meaning the introduction of digital 

consent forms may be at an initial cost to the NHS Trusts
As digital consent is new, there may not be a budget line for it which 

may make the initial purchase difficult

Security
Digital Forms are easy to access and remain legible and are not subject 

to the pitfalls of carbon copies or photocopies
Less likelihood of a digital form ending up in the wrong patients notes 

or being associated with human error of filing records

Security
Risk of cyber-attack or unethical hacking of resources resulting in loss 

of confidential data
NHS trusts need to consider how well the digital consent systems 

conform to national guidance regarding data handling and security. 
NHS digital has a Cloud First Strategy. Digital consent solutions 
must be compliant with the annual Data Security and Protection 
Toolkit Assessment, maintain Cyber Essentials Plus certification and 
undertake annual external penetration testing

Network outage can seriously impact the functioning of digital consent 
and contingency plans will need to be developed
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Table 1   (continued)

Institutional perspective Institutional perspective

Quality
Easier to be compliant with best practice owing to more standardised 

elements of the process and less risk of omission of due to lack of 
standardisation [31]

Avoidance of potential legal compliance issues related to the use of 
inadequate consent [1]

Health service perspective Health service perspective

Litigation
Obtaining digital consent has the potential to prevent litigation owing 

to ‘failure to warn’. If patients feel more engaged in the decision-
making process, they may be able to understand the potential risks 
and benefits of the procedures and be able to make more informed 
choices [11]

If this occurs, not only is there the potential of significant cost savings 
(approximately £202,000 per claim) to the NHS but also prevention 
of the added administrative burden and stress to the PALs clinical 
teams involved in the complaint

Litigation
Digital consent documentation without adequate discussion of consent 

with patients will not be legally valid. Therefore, digital consent can 
be used as a tool but should not replace the patient/clinician meaning-
ful dialogue

Environmental impact
The carbon impact of the consent process is potentially significantly 

reduced as paper is removed and consent forms can be stored in net-
zero cloud hosting

Remote consent, possible via digital platforms, allows reduction of 
patient travel miles, enabling consultations to occur from the comfort 
of the patient’s home

May contribute to NHS net zero targets, and goals to move towards 
fully digital care record [32]

Environmental impact
The environmental impact of training, network infrastructure, electric-

ity consumption and hardware production has not been quantified and 
may be significant

Significant efficiencies have been made in paper industry and printing to 
reduce environmental impact

NHS National Health Service, PALS patient advice and liaison service, SDM shared decision-making

Fig. 1   Paper consent pathway. TSA theatre surgical admissions, DSU 
day surgery unit, WHO World Health Organization. This figure illus-
trates an example of the paper consent pathway separated into stages 
1–5. It is important to note that parts of this pathway occur with each 

consent episode and other parts happen irregularly. In the base case 
the forms are not scanned by admin as this step depends on Trust pol-
icy for storing consent forms. The impact of forms being scanned into 
electronic health records is considered in a scenario analysis
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Sensitivity analysis was performed to identify cost driv-
ers and scenario analyses explored consent timing, digital 
readiness and any scanning requirements. Discounting was 
not applied as the time horizon per consent episode was 
assumed to be less than 12 months.

2.2 � Resource Utilization and Cost Data

2.2.1 � Consent Procedure Pathway

The staff member responsible for the task, the duration of 
the task, and the frequency of the task (per week/month or 
per consent form) were deduced, through the interview pro-
cess. UK-specific cost data were identified from the Personal 
Social Services Research Unit 2022/23 (PSSRU 2022/23) 
which include the cost to the NHS (including employer pen-
sion contributions and training costs) [15].

In the model, there were two types of paper consent forms 
that could be used: pre-printed (including pre-determined 
procedure specific risks and benefits) and blank template, 
both with different costs; the rates at which each of these 
were used would impact the cost of the pathway and was 
therefore also discussed in the interview process.

2.2.2 � Consultation Time

A clinic consultation with the patient includes both a discus-
sion about diagnosis, prognosis and the risks and benefits 
of all treatment options (including surgical, non-surgical 
and no treatment), and can also include the completion of 
the consent form. A surgical consultation costs the NHS 

approximately £141.00 per hour as identified in the PSSRU. 
Consultation times were determined by interrogation of 
allotted clinic times (the time scheduled for clinicians to 
see a patient) and comparisons between paper and digital 
pathways investigated with a time and motion study by 
determining the duration of consent, recorded by an inde-
pendent observer (health care professional or researcher). 
The average clinic time allocated for explaining the diagno-
sis, treatment options, consenting and booking the patient 
for an operation was 25 min. Consent is then reconfirmed 
on the day of surgery, which involves a discussion between 
the surgeon and the patient to ensure understanding, and this 
process took approximately 5 min. However, significant vari-
ation exists owing to factors including the complexity of the 
diagnosis, a requirement for more investigations and patient 
preference to take more time to consider treatment options. 
The average consultation times used for consent in a cohort 
of patients undergoing breast surgery within the Portsmouth 
Hospitals University NHS Trust breast unit were found to be 
the same for both paper (6.9 min, n = 12) and digital consent 
(6.8 min, n = 19); therefore, the same times were used as 
inputs into the model for both pathways, thus not impacting 
the cost difference.

2.2.3 � Fixed Costs of Digital Consent Pathway

The cost of change management will depend on the level of 
digital infrastructure already in use, and staff training already 
completed within the hospital settings. In the base case, we 
assume the equipment required for digital consent is pre-
sent and already regularly used in clinics and the long-term 

Fig. 2   Digital consent pathway. WHO World Health Organization. This figure illustrates an example of the digital consent pathway separated 
into stages 1–3. It is important to note that parts of this pathway occur with each consent episode and other parts happen irregularly
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costs attributed to the initial setup would be minimal or that 
consent can be performed through personal devices. There-
fore, only ongoing fixed costs of digital consent, such as the 
licensing fee for use of the digital consent software (Con-
centric Health Ltd, Cardiff, UK) and any updates that may 
be required over time were obtained. Scenario analysis was 
performed where the cost of implementation was considered 
based on the digital maturity of the hospital.

2.2.4 � Litigation

A reduction in consent form error and unintentional omis-
sion of core risks could be a key benefit to digital consent. 
To determine the current scope and cost to the NHS of using 
paper consent processes, a freedom of information (FOI) 
request was made to NHS Resolution to establish the number 

of claims and the damages paid for claims where the primary 
cause is ‘Fail to warn-informed consent’ [11]. The freedom 
of information request was made in August 2022 being ful-
filled in September 2022. It covered all of England’s ‘failure 
to warn-informed consent’ claims that were closed in an 
11-year period between 2011 and 2022. These data on total 
value and number of ‘informed consent’ claims were used to 
estimate an average cost per claim of £201,590. The impact 
on litigation is not included within the micro-costing study 
but forms part of the CCA.

2.3 � Base Case Assumptions

The parameter and cost inputs included in the model base 
case are described in Table  2, respectively. Guidance 
from the Royal College of Surgeons states that consent 

Table 2   Cost inputs

CSWN clinical support worker nursing, FY foundation year, HCA Healthcare assistant
a PSSRU (2023)
b NHS band two with 2+ years’ experience based on 37.5-h week

Base case inputs Paper consent Digital consent

Time (minutes per 
form) or number of 
forms

Cost per form Time (minutes per 
form) or number of 
forms

Cost per form

Staff costs (unit costs per hour)
 Consultant surgical £141.00a 32 £75.20 32 £75.20
 Staff nurse, midwife 

(entry level), theatre 
nurse

£48.00a 1 £0.80 1 £0.80

 CSWN £40.00a 0.02 £0.012 0 £0.00
 CSWN higher level, 

nurse associate prac-
titioner acute

£40.00a 6 £4.00 6 £4.00

 Porter £11.48b 1.48 £0.28 0 £0.00
 Medical secretary/per-

sonal assistant
£11.48b 0.02 £0.00 0 £0.00

 Receptionist £11.48b 0.99 £0.19 0 £0.00
 HCA £11.48b 7.16 £1.37 0 £0.00

External provider of consent forms (per form)
 Ordered forms (exter-

nal)—pre-printed
£0.46 (GAMMA, 
α = 25, β = 0.02)

88 forms

 Ordered forms (exter-
nal)—blank template

£0.22 (GAMMA, 
α = 25, β = 0.01)

22 forms

 % pre-printed forms 80% (BETA, α = 4, 
β = 1.05))

£0.418 £0.00

Software license and maintenance (per form)
 Software maintenance £0.29 (GAMMA, α = 25, 

β = 0.40)
 Digital consent soft-

ware license
£1.08 (GAMMA, α = 25, 
β = 0.40)

Total costs per form
Paper consent £82.27 Digital consent £81.37
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should be obtained in advance of surgery to ‘ensure that 
the patient has sufficient time and information to make 
an informed decision’ [16]. In the base case, all patients 
provided consent prior to the day of surgery and consent 
was confirmed on the day of surgery. An equal clinical 
consultation duration (including consent) of 25 min and 
reconfirmation of consent on the day of surgery taking 5 
min was assumed for both pathways.

The extent to which hospitals use electronic healthcare 
records (EHR), tablets and mobile devices varies across 
healthcare providers. In the base case, it is assumed that 
the digital consent software is accessed through devices 
which already exist within the hospital (or via the user’s 
mobile phone) and therefore there are no additional fixed 
costs related to the purchase of hardware. The digital con-
sent web-application works via an internet connection 
(Ethernet, WiFi, mobile data) on computers, tablets and 
smartphone devices with all mainstream browsers sup-
ported. The costs of using the software and any mainte-
nance costs are included in the licence costs. The digital 
consent provider acts as a data processor for the Trust 
and therefore the Trust has control and ownership of the 
consent content. Scenario analysis estimates the impact 
of additional fixed costs of hardware based on the level of 
hospital digital maturity.

All resource use parameters used in the base case were 
based on observations and estimations of the breast sur-
gery department at Portsmouth Hospital NHS Trust. In 
the base case, 80% of the consent forms were pre-printed 
and 20% were blank templates, examples of both are in the 
supplementary materials. The costs of ordering and mov-
ing forms to and from storage are process steps that are not 
necessary with digital consent. An example of the digital 
consent framework is also in the supplementary material. 
Some completed consent forms are placed in storage for 
more than 3 months whilst the patient waited for an opera-
tion, and we determined this occurred in approximately 
10% of consent episodes. In a centre with 110 consented 
procedures per month (Portsmouth Hospital NHS Trust 
breast surgery department), we identified a paper consent 
form would have to be collected from storage by a porter 
every other day.

The costs of retrieving paper health records from archives 
(including a paper consent form) were restricted to costs 
of the staff transporting the health records to and from the 
medical records storage facility within the hospital. This 
was estimated to take approximately 15 min per day. This 
does not however consider the transportation of records to an 
external storage venue which would take significantly longer 
(or require vehicle transport from the archived records team). 
There were no assumed costs for storage, nor costs borne by 
medical records staff who would file the paper consent form, 
and therefore these costs may be under-estimated.

2.4 � Sensitivity Analysis

One-way sensitivity analysis (OWSA) was performed 
by varying parameter estimates by 20% to identify those 
parameters which had the greatest influence on the total 
cost difference. In the absence of published estimates 20% 
variation was chosen to provide adequate variation to esti-
mate the most influential parameters. Probabilistic sensi-
tivity analysis (PSA) was also conducted (10,000 simula-
tions) to explore overall uncertainty in the estimated costs. 
Gamma distributions were applied for cost and resource 
use parameters. For the proportion variables, a beta dis-
tribution was applied. NHS hourly rates were not varied 
in PSA as these are not subject to change; however, the 
time each healthcare staff member spends on each task 
was varied in the PSA.

2.5 � Scenario Analysis

2.5.1 � Consent Timing

To explore the cost impact of consent timing, a scenario of 
on the day consent was conducted, although this does not 
fulfil the General Medical Council (UK) requirements of 
allowing patients time to consider treatment options, on-the-
day consent is commonplace in the NHS [4]. The total con-
sultation time (prior and on the day of surgery) was assumed 
to be the same (30 min) as in the prior consent base case; 
however, the distribution was different: 20 min for the initial 
consultation prior to the day of surgery and 10 min for the 
on the day consultation, which includes obtaining consent. 
In this scenario 80% of the consent forms used were blank 
and 20% were pre-printed forms based on estimates of cur-
rent practice from the interviews where it was stated that 
mostly blank forms rather than pre-printed forms are used 
for consent obtained on the day of surgery.

2.5.2 � Digital Maturity

To explore the cost impact of digital maturity, changes to the 
consent process and the hardware required were explored. In 
each scenario, the cost of digital consent software licensing 
was included (£1.08 per consent episode) [17]. Some digital 
consent platforms do not require any additional hardware as 
they can be accessed via mobile devices, others may need a 
separate device, or the preference of the user may warrant 
the purchase of hardware, such as electronic tablets or sig-
nature trackpads. As such, scenarios considered cost impacts 
for hardware to obtain digital consent. The expected lifetime 
of the hardware, and the resale value were used to calcu-
late the depreciation value. On the basis of a department 
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performing 110 consented procedures a month, three sce-
narios were explored that included:

1.	 A semi-digitally mature hospital department where only 
one tablet was needed.

2.	 An immature hospital department where four trackpads 
and one tablet were needed.

3.	 A digitally naive hospital department where six track 
pads and two tablets were required.

2.5.3 � Scanning

Some hospital departments have digital aspects to the 
recording of healthcare episodes and managing patient 
notes. Therefore, three additional scenarios were explored:

1.	 A paper consent form completed prior to the day of sur-
gery and was immediately scanned into the EHR for use 
on the day of surgery.

2.	 A paper consent form was completed and stored until the 
day of surgery when it was used to confirm the consent 
and after the surgical procedure the paper consent form 
was scanned into the EHR.

3.	 Paper-based consent was obtained and documented on 
the day of surgery, it was scanned into the EHR after the 
surgical procedure was completed.

To ensure the project was patient focussed, we worked 
with the Patient-Public Involvement (PPI) group at Ports-
mouth Hospitals University NHS Trust and set up a regular 
focus group for impact assessment. During study design and 
implementation, we offered a stabilising, reflective space for 
development and critique. This study aligns with the PPI 
group’s vision of improving the quality and accessibility of 
consent for healthcare treatments.

3 � Results

In the base case, as described in Table 2, the paper-based 
consent pathways and the digital consent pathways were 
associated with an estimated cost of £82.27 and £81.37 per 
consent episode, respectively.

When only the process elements of the pathway are con-
sidered (excluding the digital consent software license fee 
and the software maintenance), the paper-based consent 
pathway costs approximately £2.27 more than the digital 
consent pathway. Consequently, a digital consent product 
would need to cost less than £2.27 per consent episode to be 
cheaper than existing paper-based consent workflows.

When we include the cost of a digital consent software 
license fee and the software maintenance the paper-based 

pathway is still marginally more expensive than the digital 
consent pathway (£0.90 per consent episode).

If digital consent contributed to preventing litigation claims 
where the primary cause was directly related to patient con-
sent, then savings to the NHS could be substantial. On the 
basis of data collected between 2011/12 and 2021/2022, per 
litigation claim prevented, an average of £201,590 savings was 
estimated.

As illustrated in Fig. 3, OWSA demonstrated that any aspect 
of the pathway that changes the total amount of consultation 
time needed to obtain consent would have a significant impact 
on the total costs of obtaining consent. If digital consent was 
found to save consultation time, each minute would add £2.35 
in savings. PSA also demonstrated significant uncertainty in 
potential savings associated with the digital consent pathway 
as demonstrated in Fig. 1 of the supplementary materials (the 
mean of the PSA estimates that paper-based consent pathway 
costs £0.58 more than the digital consent pathways).

Table 3 provides an overview of scenario analysis findings. 
Day of surgery consent indicated that the cost per consent 
episode becomes marginally more expensive (£0.90) when 
completed digitally than remaining completely paper-based, 
because archival costs are negated.

Digital maturity scenarios are based on consent being 
obtained prior to the day of surgery for all patients. Savings 
were identified for digitally mature hospital departments to 
digitally naïve hospital departments, from £0.90 to £0.72 per 
consent episode, respectively. The cost of additional hardware 
reduces this saving but as the hardware can be used for sev-
eral years over many consent episodes, and for other purposes, 
the additional costs per consent episode resulted in the digital 
consent pathway being less expensive than the paper-based 
consent pathway.

When the paper consent form is scanned immediately after 
the clinical consultation prior to the day of surgery, the cost 
difference reduces to £0.24 (in favour of digital), as the costs 
of transporting paper records from storage would be removed. 
When the paper consent form was completed prior to the day 
of surgery, stored until the day of surgery when it was used in 
the reconfirmation of consent and after the surgical procedure 
the paper consent form was scanned into EHR, the cost differ-
ence increases to £1.28 as the costs of scanning would be in 
addition to the other elements of the process pathway. When 
consent is obtained on the day of surgery and the paper consent 
form is scanned after the surgical procedure, the costs increase 
for the paper-based on the day consent pathway resulting in a 
difference of £0.47.
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Fig. 3   One-way sensitivity analysis results for total cost of alternative consent pathways. DC digital consent, PC paper-based consent. Relevant 
model parameters were varied by 20% to characterize uncertainty and examine the potential impact on total cost of alternative consent pathways

Table 3   Scenario analyses 
findings

The total cost of consultation time is 30 min of consultant surgical time in all scenarios and both pathways 
are equivalent to £70.50. This excludes the 2 min to complete the WHO checklist which is not affected by 
the mode of consent delivery. All consent prior: consent is obtained from all patients in the initial consul-
tation prior to the day of surgery. All consent on the day of surgery: consent is obtained from all patients 
on the day of surgery. Semi-digitally mature: one electronic tablet purchased. Digitally immature: four 
trackpads and one electronic tablet purchased. Digitally naïve: six trackpads and two electronic tablets pur-
chased. Scan immediately—consented prior: consent form scanned on the day of initial consultation. Scan 
after procedure—consented prior: consent form not scanned until after the procedure. Scan after proce-
dure—consented on the day: consent form not scanned until after the procedure

Pathway Total costs per consent episode (total costs without 
consultation time)

Paper consent Digital consent Costs difference

Consent scenarios
 All consent prior £82.27 (£11.77) £81.37 (£10.87) − £0.90
 All consent on the day of surgery £80.52 (£10.02) £81.37 (£10.87) £0.85

Digital readiness scenarios
 Semi-digitally mature £82.27 (£11.77) £81.40 (£10.90) − £ 0.87
 Digitally immature £82.27 (£11.77) £81.49 (£10.99) − £ 0.79
 Digitally naïve £82.27 (£11.77) £81.56 (£11.06) − £0.72

Scanning scenarios
 Scan immediately—consented prior £81.61 (£11.11) £81.37 (£10.87) − £ 0.24
 Scan after procedure—consented prior £82.65 (£12.15) £81.37 (£10.87) − £ 1.28
 Scan after procedure—consented on the day £80.91 (£10.41) £81.37 (£10.87) − £ 0.47
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4 � Discussion

Healthcare across the world is undergoing digital transfor-
mation, which involves integration of digital technologies 
in all aspects of healthcare. The World Health Organi-
sation promotes implementation of digital technologies 
by healthcare providers to empower patients and achieve 
health for all [18]. By 2023, the NHS long-term plan 
aimed for all secondary healthcare providers to transition 
to digital records [19]. As services become digital, digital 
consent is therefore likely to become more widely adopted 
[20]. The digital consent pathway presents a streamlined 
consent pathway which could offer cost savings. The 
paper-based consent pathway poses a significant cost to 
hospitals when considering costs associated with purchas-
ing, printing, storing, and transport [21]. There are other 
potential savings which could occur if the frequency of 
consent-related litigation were to reduce [22].

Potential cost savings associated with the digital con-
sent pathway were mostly impacted by the time the con-
sultant spends obtaining consent for the procedure, with 
digital maturity and the use of scanning of paper consent 
also important. The acceptability of the change in process 
and user experience of any digital consent tool for health-
care professionals and patients are important considera-
tions [8]. Alternative digital consent software providers 
are likely to have different pricing and maintenance costs 
and as such, costs per consent episode may therefore vary 
by provider.

Digital consent has the potential to reduce errors 
and the risk of lost forms which could result in treat-
ment delays and negatively impact patient experience [8, 
23–25]. Digital consent may reduce barriers to care by 
improving access in the consent process by providing the 
option to adjust font size, including simplified language 
and signposting external resources [10]. These benefit sug-
gest that digital consent may be able to reduce the number 
of failure to warn-informed consent claims which could 
in turn reduce litigation costs. Concerns about digital 
security can be mitigated by incorporating digital consent 
systems that conform to Trust, national and international 
guidance on data handling and data safety.

Accessibility is important, with concerns often raised 
about the risk of digital exclusion [26], however the digital 
consent tool is designed to be used by a clinician with a 
patient, therefore patients do not require their own hard-
ware but will be provided this within the hospital (as is 
also the case with pen and paper in hospital). The patient 
does not need to have access to the internet at home and 
can be provided with a printed copy of their consent on 
paper, though the large majority of patients choose to 
receive a digital copy. The digital consent web-application 

provides additional accessibility benefits compared with 
paper [27], such as the ability to change colours, contrast 
levels, fonts, the ability to zoom and read aloud features 
for the hard of sight or hearing and text that is as simple 
as possible to understand. In addition, the digital consent 
forms are designed to be able to be easily translated into > 
100 languages using browser translation tools.

This study presents the first comprehensive cost analy-
sis of the potential benefits and costs of a digital consent 
pathway compared with paper-based pathways. The micro-
costing approach adopted presents a precise assessment of 
the economic impact for a specific department associated 
with alternative pathways. Although the costs were esti-
mated from a UK NHS perspective, there are many aspects 
to the process steps in gaining consent that are common 
across healthcare systems worldwide. Sensitivity analyses 
enabled the drivers of cost impacts to be explored and the 
uncertainty in the estimates to be assessed. Scenario analy-
ses highlighted aspects that may be structurally different 
between trusts, such as their level of digital provision and 
infrastructure already in place.

In the UK, most of the consent is currently obtained on 
the day of surgery, however, this is not best practice and does 
not fulfil GMC requirements [4, 22]. We therefore chose 
to demonstrate the paper-based consent pathway using a 
department (breast surgery) that already practices consent 
within clinic prior to the day of surgery using paper consent 
forms in the base case. Consent will be reconfirmed with 
the patient on the day of surgery on the basis of the initial 
documentation, and this has been included within the costing 
based on an estimate provided in the interviews of a 5 min 
consultation. If consent was obtained using a digital-based 
system prior to surgery then there should not be a need for 
paper consent forms for reconfirmation, just access to the 
original consent form. If consent has not been obtained in 
advance, then a digital consent system can be used on the 
day of surgery.

Limitations of this study include that the consent path-
way was only analysed until the point of surgery. In addi-
tion, costs of information leaflets were not included within 
the current analysis, and it is anticipated that this inclusion 
would increase the paper-pathway costs (as digital ver-
sions can be made available). Scenario analysis included 
costs of scanning paper consent into an EHR; however, 
if not scanned then archiving paper consent forms after 
surgery would also incur costs. As these costs were not 
included in this study the potential savings of digital con-
sent may be under-estimated. In hospital trusts that still 
use paper notes, the notes may need to be moved regard-
less of whether there is a paper-based consent form con-
tained within the notes. If this is the case the costs of the 
paper pathway may have been overestimated in this study. 
Owing to the investment in hardware and initial changes 
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to processes in trusts that are less digitally mature, the cost 
savings of digital consent become more relevant the more 
digitally mature (and less reliant on paper) the hospital 
is in the short-term. This study was also limited by the 
availability of data for staff time required to perform spe-
cific aspects of both pathways. In practice, the informed 
consent discussion permeates through a consultation and 
therefore it was too difficult to determine the exact time 
spent specifically performing consent in each consulta-
tion, therefore, overall clinic time was used. The data 
came from a single site (Portsmouth Hospital NHS Trust); 
although broadly representative of surgical consent proce-
dures within the NHS, there may be variation in practice 
among different surgical departments and hospitals across 
the country. The experience of digital consent systems was 
limited to a single system, the Concentric digital health 
system. However, this system is representative of digital 
consent systems and the pathway changes that occur as a 
result of the movement from paper-based consent to digital 
consent will occur regardless of the digital-consent sys-
tem employed within the Hospital Trust. The variation in 
parameters used in the sensitivity analyses were based on 
broad assumptions and may not reflect the true uncertainty 
in parameter estimates.

Examining other costs and benefits of digital consent 
allowed a broader perspective than simply the cost to the 
hospital to be considered; however, additional evidence on 
the patient and healthcare professional opinion of digital 
health systems within the NHS setting would supplement 
this work.

Digital consent has the potential to introduce an alterna-
tive way of obtaining consent and streamline the pathway 
without increasing costs to the hospital. Clinic consulta-
tion duration was estimated to have the greatest impact 
on the relative costs of both pathways and as such further 
research is required to explore the assumption of equiva-
lence, evaluate possible impacts on consent-related litiga-
tion, and other possible impacts associated with digital 
consent, such as improvements in the quality of consent 
and decision-making. A budget impact analysis could 
be conducted to consider the national and international 
impact of using digital consent systems. A meaningful 
dialogue between the patient and clinician is critical for 
obtaining high quality consent. Therefore, digital consent 
solutions should act as a tool to facilitate the consent pro-
cess but should not replace this interaction.
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