
Ali et al. 
International Journal for Equity in Health          (2024) 23:233  
https://doi.org/10.1186/s12939-024-02299-w

RESEARCH Open Access

© The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://creativecommons.org/licenses/by/4.0/.

International Journal for
Equity in Health

Strategies to optimise the health equity 
impact of digital pain self-reporting tools: 
a series of multi-stakeholder focus groups
Syed Mustafa Ali1,2*, Amanda Gambin3, Helen Chadwick4, William G. Dixon1,4,5,6, Allison Crawford3,7† and 
Sabine N. Van der Veer1,2† 

Abstract 

Background There are avoidable differences (i.e., inequities) in the prevalence and distribution of chronic pain 
across diverse populations, as well as in access to and outcomes of pain management services. Digital pain self-
reporting tools have the potential to reduce or exacerbate these inequities. This study aimed to better understand 
how to optimise the health equity impact of digital pain self-reporting tools on people who are experiencing (or are 
at risk of ) digital pain inequities.

Methods This was a qualitative study, guided by the Health Equity Impact Assessment tool—digital health sup-
plement (HEIA-DH). We conducted three scoping focus groups with multiple stakeholders to identify the potential 
impacts of digital pain self-reporting tools and strategies to manage these impacts. Each group focused on one 
priority group experiencing digital pain inequities, including older adults, ethnic minorities, and people living in socio-
economically deprived areas. A fourth consensus focus group was organised to discuss and select impact manage-
ment strategies. Focus groups were audio-recorded, transcribed verbatim, and analysed using a framework approach. 
We derived codes, grouped them under four pre-defined categories from the HEIA-DH, and illustrated them with par-
ticipants’ quotes.

Results A total of fifteen people living with musculoskeletal pain conditions and thirteen professionals took part. 
Participants described how digital pain self-reports can have a positive health equity impact by better capturing pain 
fluctuations and enriching patient-provider communication, which in turn can enhance clinical decisions and self-
management practices. Conversely, participants identified that incorrect interpretation of pain reports, lack of knowl-
edge of pain terminologies, and digital (e.g., no access to technology) and social (e.g., gender stereotyping) exclusions 
may negatively impact on people’s health equity. The participants identified 32 strategies, of which 20 were selected 
as being likely to mitigate these negative health equity impacts. Example strategies included, e.g., option to customise 
self-reporting tools in line with users’ personal preferences, or resources to better explain how self-reported pain data 
will be used to build trust.

Conclusion Linked to people’s personal and social characteristics, there are equity-based considerations for develop-
ing accessible digital pain self-reporting tools, as well as resources and skills to enable the adoption and use of these 
tools among priority groups. Future research should focus on implementing these equity-based considerations 
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or strategies identified by our study and monitoring their impact on the health equity of people living with chronic 
pain.

Keywords Health equity, Pain assessment, Pain management, Digital health, Digital pain self-reporting tools

Background
Chronic pain is a global health problem. It affected 
approximately 1.71 billion people in 2019 [16], with the 
prevalence and impact continuing to increase. However, 
certain individuals or groups across countries are fur-
ther affected because of their personal characteristics 
and circumstances [14, 44]. For example, in the United 
Kingdom, older adults, women, gender-diverse individu-
als, indigenous and other ethnic minority groups, and 
people living in economically deprived areas are affected 
more than their younger, male, white and affluent coun-
terparts [28, 36, 56, 58, 75]. In addition to differences in 
pain prevalence and impact between sub-groups, fur-
ther disadvantage may result from differences in access 
to pain management and outcomes [58]. For example, 
opioid use and opioid-related deaths are higher among 
people living in deprived areas [2], response to analgesics 
is poorer among women [11, 22, 44]; access to health-
care services is delayed among ethnic minorities [68], 
and older adults are less likely to experience good pain 
management [40]. This suggests that differences in pain 
prevalence, treatment and outcomes are associated with 
socio-demographic characteristics, which in turn implies 
they are unfair and should therefore be considered pain 
inequities [58].

Pain inequities may partly be due to poor under-
standing of pain aetiology, its underlying causes, and its 
impact on people’s lives. Poor quality communication 
about these pain aspects between patient and provid-
ers explains part of this, particularly the lack of summa-
rised pain information available during consultations 
[38, 49]. In absence of pain information directly collected 
from patients, providers’ biases may come at play caus-
ing delayed diagnosis [68], poor treatment decisions, 
and suboptimal outcomes [64, 78]. Therefore, better pain 
assessment and management approaches may help avoid 
or mitigate these issues for groups experiencing pain 
inequities, henceforth referred to as priority groups.

Pain self-reporting is central to delivering person-cen-
tred, effective pain management services [21, 23]. There-
fore, to address pain inequities, it is important that pain 
self-reporting tools are acceptable and feasible across 
populations, including priority groups [17, 27, 54]. How-
ever, current pain self-reporting tools may put certain 
groups at a disadvantage because of challenges related to 
physical and cognitive impairments, language require-
ments, or pain beliefs [3, 6, 39, 59]. Patients prefer digital 

self-reporting tools over traditional paper-based ques-
tionnaires [49], particularly those with language require-
ments [25] and several such tools have been developed 
and tested in the context of pain [5, 4, 53]. However, the 
digital nature of these tools may inadvertently worsen or 
cause additional equity gaps: for instance, lower rates of 
digital literacy, different pain beliefs, and unique accessi-
bility requirements among older adults [3, 6, 43, 49] may 
negatively impact the use of digital tools among these 
groups [18].

Although several priority groups have been identi-
fied for pain assessment and management, it remains 
unknown how these priority groups would be impacted 
by the introduction of digital pain self-reporting tools to 
facilitate pain management. Therefore, this work aimed 
to better understand how to optimise the health equity 
impacts of digital pain self-reporting tools among those 
who are experiencing or are already at risk of pain inequi-
ties. The specific objectives are to:

1. Explore the potential impacts of introducing digital 
pain self-reporting tools to facilitate pain manage-
ment on groups at risk of digital pain inequities.

2. Identify and select strategies to optimise these poten-
tial equity impacts.

Methods
This qualitative study involved a series of three online 
scoping focus groups with multiple stakeholders to iden-
tify groups at risk of digital pain inequities, the poten-
tial impacts of introducing digital pain self-reporting 
tools for these groups and strategies to mitigate negative 
impacts, and a fourth consensus focus group to select the 
most promising strategies. We reported the methods and 
results of this study in accordance with the consolidated 
criteria for reporting qualitative research (COREQ) [72] 
(Annexure A). The study received an ethical approval 
from the University of Manchester’s Research Ethics 
Committee (ref # 2022–14094-23756).

Digital health equity impact assessment approach
The Health Equity Impact Assessment—Digital Health 
Supplement (HEIA-DH) is a decision support tool 
developed to provide more systematic guidance on the 
inclusion of health equity considerations in the design, 
development and implementation of digital health tech-
nologies and care. Adapted from the Health Equity 
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Impact Assessment Tool (HEIA) developed by the Min-
istry of Health and Long-Term Care in Ontario, Canada 
[50], the HEIA-DH aims to engage anyone involved in 
the development or delivery of digital health technologies 
and care in adopting a systematic approach to considera-
tion of: (a) scoping what is known about social and digi-
tal determinants of health for a given community (in our 
case, priority groups living with chronic pain), (b) identi-
fying potential unintended equity impacts, (c) strategies 
for mitigation of unintended negative equity impacts, (d) 
monitoring these mitigation strategies and, (e) dissemi-
nating effective strategies [19].

Study participants and recruitment
Initial selection of priority groups
As part of the first phase of applying the HEIA-DH pro-
cess, we reviewed the literature and identified the follow-
ing three priority groups who may experience digital and/
or pain inequities in the UK: older adults, ethnic minority 
groups, and people living in socio-economically deprived 
areas (Table 1); we organised one scoping focus group for 
each of them.

Participant eligibility and recruitment
Series of multi‑stakeholder scoping focus groups
For each of the three scoping focus groups, we invited 
up to six people living with a musculoskeletal pain con-
dition, complemented by up to four professionals with 
expertise across relevant fields. The purpose of organising 
multi-stakeholder focus groups was to capture breadth of 
views and to co-create practical and relevant insights by 
complementing patients’ views with professionals’ views 
for digitally-enabled pain assessment and management.

Adults (18 years or older) living with a musculoskel-
etal pain condition, representing at least one of the pri-
ority groups in Table  1, and able to participate online 
were eligible to take part in one of the first three focus 
groups. Through a mix of purposive and convenience 
sampling, we approached people by sharing a study 
flyer (Annexure B) with those who had participated in 
a previous, related study [3, 6] and via online groups 

of people with an interest in taking part in research 
studies. We purposively invited people from a previ-
ous, related study because participants with personal 
experience of using the technology may find it easier 
to articulate and communicate their thoughts and may 
provide more in-depth perspectives by reflecting upon 
their experience [55].

We approached potential professional participants 
through our own professional networks. They were 
eligible if they provided health services to people liv-
ing with musculoskeletal pain conditions or if they had 
other relevant domain expertise (e.g., in healthy age-
ing, digital inclusion, technology development, chronic 
pain, health equity).

All participants completed an online consent form 
before the start of a focus group. As an example of a 
digital pain self-reporting tool, we encouraged partici-
pants to download the Manchester Digital Pain Mani-
kin app on their smartphones [3, 6, 73] and/or watch 
a video showing how to self-report their pain using 
the app (see Table  2 for details). Although we could 
not mitigate all barriers to participating in a virtual 
focus group, participants were given the opportunity 
to join a 1-on-1 technical support session prior to the 
focus group for setting up the virtual meeting platform 
on their devices. Patient participants received a gift 
voucher to acknowledge their contribution.

To help manage potential imbalances in power 
between different stakeholder groups (e.g., between 
professionals and people with lived experience), we 
shared a set of ground rules with all participants on the 
day of focus group. The ground rules emphasised main-
taining respect between people living with chronic pain 
and professionals during discussions. In addition, the 
facilitators provided an opportunity for lived experi-
ence participants to share their views first before invit-
ing others, which they were also free to decline.

Consensus focus group For the consensus focus group, 
we invited professionals who previously took part in one 
of the three scoping focus groups, complemented with 

Table 1 Evidence supporting the initial selection of priority groups experiencing (digital) pain inequities in the UK

Older adults Ethnic minority groups -
(South Asians; black African)

People living in more socio-economically 
deprived areas

• Higher pain prevalence [61]
• Under-reporting of pain due to physical or mental 
impairment [59]
• Differences in pain perception and beliefs [39]
• Less likely to use digital health technologies [43]

• Higher pain prevalence [7, 61, 46])
• Poor digital literacy [1]
• Less likely to use digital health technologies [43]
• Lower completion of daily digital pain reports 
[3, 6]
• Cultural influence on pain self-reporting [3, 6]

• Higher bodily pain levels [65]
• More likely to report chronic pain [61]
• Poor digital literacy [60]
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newly recruited professionals to ensure coverage across 
different disciplines.

Data collection and analysis
Series of multistakeholder scoping focus groups
Prior to a focus group, all participants completed an 
online baseline questionnaire, including questions related 
to demographics (for both patients and professionals), 
pain experience (patients only), and professional experi-
ence (professionals only). We summarised participants’ 
demographics descriptively.

The HEIA-DH [19] structured the interview guide 
(Annexure C) and process, with further considerations 
drawn from the digital health equity framework [18], 
the Dahlgren-Whitehead model of health determinants 
[20], literature considering ‘digital’ as a new social deter-
minant of health [67, 74] and other relevant literature 
([35, 42,  63]). Where relevant, we adapted questions in 
the topic guide to the three priority groups, and refined 
the focus group structure and guide iteratively following 
the facilitators’ debrief session after the first two focus 
groups.

Focus groups were held virtually for two hours using 
Zoom. AC conducted focus groups discussions and AG, 
HC, SMA and SvdV facilitated group discussion. Except 
for SMA (identified as a man), all researchers identi-
fied themselves as women. Moreover, all researchers 
were post-doctorate digital health researchers, except 
for SMA and HC. All researchers were employed full 
time in their respective institutes. One of the facilitators 

(AG) captured key ideas emerging during the discussions 
on a digital whiteboard, visible to participants. Facilita-
tors had background in health informatics, digital health 
equity, public health and conducting qualitative research. 
Facilitators discussed and developed key terms related 
to health equity in plain language and ensured the use of 
these defined terms throughout the group discussions. 
Also, participants from ethnic minorities could express 
their views in their local language, with one of the facili-
tators acting as a translator.

All focus groups were audio-recorded, transcribed 
verbatim by a professional transcription service, and 
anonymised by a researcher prior to analysis. We also 
included the facilitator’s notes on the whiteboard and 
anything participants shared via the chat function in the 
dataset for analysis.

We used a framework approach [29] as the HEIA-DH 
process provided a framework for coding. Initial codes 
were developed based on determinants of health, guided 
by the DigitALL model presented as part of the HEIA-
DH [19], and key ideas emerging during discussions. HC 
and SMA iteratively refined the codes by reviewing all 
transcripts, digital whiteboards, and chats and applied 
the final version of the codebook to all textual data for 
consistency. These codes were grouped under four cat-
egories of the HEIA-DH to form an analytical frame-
work, where columns were priority groups and rows 
were codes, elaborated through illustrative quotes. The 
four categories used in the analytical framework were: 
(a) social and digital determinants of health, (b) potential 

Table 2 Manchester Digital Pain Manikin – example of a digital pain self-reporting tool (copyright University of Manchester)

The Manchester Digital Pain Manikin is a digital pain self-reporting tool on which people can indicate the location and intensity of their pain by draw-
ing directly on the front and back view of a two-dimensional, gender-neutral human-shaped figure. The app is an improved and tested version 
of a previous prototype [2, 6, 73]. A daily pain manikin report includes a single overall pain question, a two-sided two-dimensional pain drawing, 
and a free text pain diary (Fig. 1a-d). The app enables zooming in on a specific part of the body by selecting an area from a pre-specified list.

1a. Numeric rating scale for overall pain 
intensity

1b. Front view of the body manikin 
with pain drawing

1c. Back view of the body manikin 
with pain drawing

1d. Pain diary
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positive impacts, (c) potential negative impacts, and (d) 
mitigation strategies to manage impacts. We used the 
categories of the HEIA-DH; therefore, new conceptual 
ideas or codes were not developed. The HEIA-DH cat-
egories were used to compare participants’ views across 
three priority groups, for which the framework analy-
sis approach was appropriate, as it allowed comparison 
without losing the context of individual participants’ 
views.

For impact-related categories (i.e., b and c), we pre-
sented priority sub-groups (i.e., sub-groups within prior-
ity groups) as identified by participants, either explicitly 
(i.e., mentioned by participants) or implicitly (i.e., implied 
from the priority group the focus group was about).

Research team members (AC, AG, HC, SMA, SNvdV) 
read and discussed the data, and discrepancies were 
resolved through team discussions. We used Microsoft 
Excel to manage all qualitative data, including the code-
book and participants’ quotes.

Consensus focus group Informed by the HEIA report-
ing checklist [57] and established value-based, multi-
criteria prioritisation methods [31, 30, 70] participants 
in the consensus focus group selected mitigation strate-
gies based on pre-defined criteria of ‘potential positive 
impact’ and ‘size of population affected’ as indicators of 
‘overall value’ (i.e., improving digital pain equity of prior-
ity groups living with musculoskeletal pain conditions). 
Participants individually reviewed all strategies and 
rated them according to impact and population size (see 
annexure D). Participants’ ratings were summarised for 
all strategies during the focus group, which informed the 
subsequent group discussion where they selected which 
strategies they considered most likely to have value.

Ethics approval and consent to participate
The study received an ethical approval from the Univer-
sity of Manchester’s Research Ethics Committee (ref # 
2022-14094-23756).

Results
Study participants
A total of 28 people took part in the three scoping focus 
groups; Table 3 shows the characteristics of the 28 peo-
ple who took part in the three scoping focus groups; 
demographics per focus group are presented in a supple-
mentary table. Fifteen people were living with musculo-
skeletal pain conditions, and thirteen were professionals 
with expertise in areas such as chronic pain management, 
digital self-reporting tools, and health equity. Seven pro-
fessionals attended the prioritisation focus group, six of 

whom took part in at least one of the prior scoping focus 
groups.

Multistakeholder scoping focus groups
After conducting a framework analysis of data from the 
three scoping focus groups, we developed a set of codes 
for each of the four categories informed by the HEIA-DH 
approach, which we describe in more detail below.

(a) Determinants of health associated with (digital) pain 
self-reporting

Table 4 below presents examples illustrating how social 
determinants may manifest in the context of digital 
health tools.

Participants also highlighted the intersectionality of 
their health determinants (i.e., multiple determinants 
simultaneously influencing equity impact of a digi-
tal pain self-reporting tool). For example, older adults 
lack trust in technologies, and they also perceive ‘being 
online’ as a loss of social interaction, effects of which 
are compounded if they have got additional needs due 
to their physical (e.g., dexterity) and mental health (e.g., 
depression).

(b) Potential positive impacts

Several potential positive impacts of digital pain self-
reporting tools were highlighted in each scoping focus 
group. Table  5 outlines these impacts and illustrative 
quotes. In summary, participants thought digital pain 
self-reporting tools could enable people to capture their 
pain experience in real-time, help them communicate 
about their pain conveniently, and empower them to 
track and manage their pain effectively.

(c) Potential negative impacts

Participants described a range of potential nega-
tive impacts of using digital pain self-reporting tools to 
facilitate pain management, which could create new or 
exacerbate existing inequities in pain. In general, they 
considered acquiring pain information from digitally 
excluded people a challenge. In addition, incorrect inter-
pretation of pain self-reports might impact decision 
making negatively. For example, if non-reporting days are 
incorrectly interpreted as pain free days, this may trig-
ger an unwarranted change in treatment plan, which may 
further marginalise these priority groups. For example, 
one participant said:

I was having a day that for me is okay but that might 
not necessarily be that I wasn’t in pain because my 
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pain is there all the time. And if then a clinician was 
to look at that and interpret that as, oh, she’s doing 
better now, you know, they might try to reduce my 
meds (Female patient participant; FG with older 
adults)

We present a brief overview of these potential negative 
impacts along with illustrative quotes in Table 6.

(d) Strategies to mitigate the effects of potential negative 
equity impacts

Participants in the multi-stakeholder focus groups 
proposed a wide range of 32 mitigation strategies to pre-
vent, reduce or eliminate the potential negative impacts 
of using digital pain self-reporting tools on health equity. 

Table 3 Characteristics of participants

Abbreviations: IMD Index of Multiple Deprivation, which is a relative measure of deprivation across small areas in the UK. The IMD is calculated based on socio-
economic factors and living conditions. IMD deciles are constructed by ranking all small areas from most deprived to least deprived and dividing them into 10 equal 
groups [51]

Characteristics of focus groups participants (n = 28)

Characteristics Categories Number 
(percentage)

People living with musculoskeletal pain conditions (n = 15)
 Age 44 and younger 4 (27)

45—64 5 (33)

65 and older 6 (40)

 Gender Male 8 (53)

Female 7 (47)

 Ethnicity White 9 (60)

Asian or Asian British 4 (27)

Black African/Caribbean 2 (13)

 Socio-economic status IMD; decile 1–3; most deprived 7 (46)

IMD; decile 4–6; 4 (27)

IMD; decile 7–10; least deprived 4 (27)

 Employment status Employed (full or part) 7 (47)

Not working (unemployed; retired) 8 (53)

 Number of musculoskeletal conditions One 13 (87)

Two or more 2 (13)

 Number of other long-term conditions 1–2 9 (60)

3 or more 6 (40)

 Experience living with pain 1 to 3 years 6 (40)

4 to 10 years 5 (33)

More than 10 years 4 (27)

Professionals with domain expertise (n = 13)
 Age 25 – 44 8 (62)

45—64 5 (38)

 Gender Male 6 (46)

Female 7 (54)

 Ethnicity White 10 (77)

Asian or Asian British 2 (15)

Mixed/multiple ethnic group 1 (8)

 Main profession/domain of expertise Chronic pain researcher/expert 3 (23)

Healthcare professional 3 (23)

Technology researcher/developer 4 (31)

Other 3 (23)

 Years of professional experience Less than a year 3 (23)

4—10 years 6 (46)

More than 10 years 4 (31)
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Table 5 Potential positive impacts of digital pain self-reporting tools to facilitate pain management

Abbreviations: FG Focus Group

People who may benefit Potential positive impact Illustrative quote

People who lack self-efficacy Increased pain awareness and self-efficacy “It gives you a little bit of autonomy and…ownership over your 
own pain…and ability to sort it”
(Female patient participant; FG with people living 
in deprived areas)

Supporting pain self-management “it [could] potentially be a very powerful aid to self-care if you 
actually had access to the history of it. Because you have objec-
tive comparisons about how your pain was progressing and if as 
well at the same time you could put on some sort of contempo-
rary note about your activities, be it dietary or physical, all of that 
empowers you as an individual to think about why has it got 
worse today, why was it better yesterday”
(Male patient participant; FG with older adults)

People with multiple co-morbidities Supporting management of complex pain “….about the multi morbidity pain, so when people have pain 
in more than one part of the body I think the manikin can reflect 
that very well to a certain extent”
(Chronic pain researcher; FG with older adults)

Older people Real-time pain self-reporting “it will make life easier for them [older people] because it will be 
the first place that we will go when we are having our pain”
(Female patient participant; FG with older adults)

People with language barriers Aiding patient-provider communication “it has the potential to overcome some of the language barriers 
that you may see across the different ethnic groups, more for 
clinical practice I think rather than for research”
(Rheumatologist; FG with ethnic minorities)

People with limited financial resources Remote monitoring opportunities “I was thinking about this idea of being able to show people 
remotely the symptom diary. Because it’s potentially a way to 
reduce some of the gaps because if you don’t actually have to 
come in to see the doctor to show them your symptom diary, 
that could actually save people travel money, getting a bus or 
a taxi”
(Female patient participant; FG with people living 
in deprived areas)

People with disability Claiming public benefits “Potentially, can this app be used for helping people claim 
benefits and PIP [Personal Independence Payments]?”
(Female patient participant; FG with people living 
in deprived areas)

People experiencing issues with healthcare services Recognition of a health problem “making it visible….that’s one of the main advantages about 
journeys to being diagnosed and getting their pain recognised 
by the medical profession”
(Female patient participant; FG with older adults)

Addressing provider biases “I think it also has the potential to remove some of the conscious 
or unconscious bias that clinicians might have in hearing how 
people are describing their pain because it’s a standard way of 
presenting the self-reported information”
(Rheumatologist; FG with ethnic minorities)

Enriching communication “But actually people in pain, particularly chronic pain, tell us it’s 
not just my knee, it’s not just my back, it’s lots of other areas. So 
to be able to capture pain may be informative over and above 
just going to your GP with your app and saying this is what my 
pain is like…and it has a potential of enhancing health com-
munication”
(Chronic pain researcher; FG with older adults)

Active involvement in pain treatment “With my rheumatoid arthritis, I have to take a rituximab infu-
sion every six to nine months. And by using this [digital pain 
self-reports] I can track quite easily when I’m ready for the next 
infusion because the intensity of pain increases and my mobility 
decreases…rather than just waiting for my consultant, ringing 
the rheumatology department up, asking for another blood test 
and then arranging an infusion to manage the pain better”
(Male patient participant; FG with ethnic minorities)
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We categorised these proposed strategies into four 
broader categories, which we summarise below. The full 
list of strategies is included in the annexure D.

i. Facilitate digital access and skills to enable pain self-
reporting

To facilitate access to digital pain self-reporting tools, 
their compatibility to different operating systems (e.g., 
Android, iOS, Windows) and their availability on larger 
screen sizes (e.g., laptop for older adults) are important 
considerations. People with low socio-economic back-
ground could be supported through the provision of 
digital devices at public places (e.g., libraries, clinics of 
general practitioners) with a digital pain self-reporting 

tool installed on them or by collaborating with com-
munity-based organisations. These approaches could 
improve people’s physical access to digital devices and 
other resources to enable those with poor digital skills 
to get support (such as peer support, helpline support) 
in using these tools for pain self-reporting.

 ii. Improve the ease-of-use and relevance of pain self-
reporting tools

Participants had different suggestions for how to 
change digital pain self-reporting tools to manage nega-
tive equity impacts. For example, for people with lan-
guage barriers, tools could offer translation support 
(including glossary of pain terminologies), and for people 

Table 6 Potential negative impacts of digital pain self-reporting tools to facilitate pain management

Abbreviations: FG Focus Group

People who would be at risk Potential negative impact Illustrative quote

People with different ethnic background Exclusion from digital health research “if some ethnic groups have less access to the 
technology or the connectivity, then they may be less 
represented [in research]”
(Researcher; FG with ethnic minorities)

Pain perceived as a weakness “Depending on cultural background, there is a huge 
difference in mindset, certain cultures don’t like 
acknowledging pain because they actually deem 
it as a weakness…and if they do acknowledge it, if 
they are brought out of their comfort zone…does it 
make them feel weaker mentally and emotionally 
as well”
(Inclusion expert; FG with ethnic minorities)

Gender stereotyping “And it’s a gender issue as well of women going, oh, 
yeah, pain, that’s just life, put up with it”
(Female patient participant; FG with ethnic 
minorities)

Lack of knowledge of pain terminologies “Because I think culturally, some patients are lost 
because they don’t know the difference between 
sharp pain and dull pain”
(Male patient participant; FG with ethnic minori-
ties)

People of older age Fear of losing face-to-face interaction with clini-
cians

“…what you’ve not got is, you’ve not got that interac-
tion, which is not necessarily a downside but I think 
sometimes you need that interaction with somebody 
there because a certain pain report might be quite 
alarming to a clinician, for whatever reason, and the 
patient may not know why but you would sort of 
instantly have some follow-up questions”
(Older male participant; FG with older adults)

People living in socio-economically deprived 
areas

Emphasis on one’s limitations “Using the app [digital pain self-reports] could make 
you feel just more isolated because it might highlight 
your inadequacies, you know, like dyslexia…because 
I do struggle with that…[which] sort of damage 
your self-esteem”
(Female patient participant; FG with deprived 
areas)

People with pain related anxiety Too much emphasis on pain “This [pain self-reporting] is making me think about 
my pain more and I started to wonder if that’s pos-
sibly a bad thing”
(Female patient participant; FG with deprived 
areas)
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with physical, sensory and cognitive conditions addi-
tional accessibility features (e.g., higher contrast, font 
size, etc.) and design considerations (e.g., consistency in 
design) were mentioned.

Looking at the Manchester Digital Pain Manikin app 
as an example of a digital tool, participants suggested 
improvements of the manikin image (e.g., by adding 
lateral sides) and emphasised the need for it to be cus-
tomisable (e.g., gender personalisation). Participants also 
proposed more engaging and less text-heavy ways of pain 
self-reporting (e.g., pictograms for reporting pain types).

 iii. Supporting materials to aid completion and inter-
pretation of pain self-reports

Participants suggested using digital pain self-report-
ing data to help people manage their condition better, 
for which providing guidance on interpreting pain self-
reports were considered important for improving peo-
ple’s pain self-awareness and self-management. Similarly, 
participants proposed capacity-building activities for 
increasing healthcare professionals’ knowledge of pain 
and to reflect on their attitudes towards pain to support 
improved clinical decisions based on the summaries of 
pain self-reports.

Participants also made suggestions for how to improve 
people’s digital skills in general and of digital pain self-
reporting in particular. For example, by developing tuto-
rials to improve basic digital literacy (e.g., how to use the 
internet), and providing easy-to-understand instructions 
in written and video format to explain how to use digital 
pain self-reporting tools.

 iv. Building trust in pain reporting and health technol-
ogy and research

Lastly, strategies were proposed for building trust in 
health technology and research. Making a digital pain 
self-reporting tool password protected; explaining to 
users how their data collected via these tools would be 
used; and giving them control over which data to share 
and with whom could help engender this trust.

Seven experts (including healthcare professionals, 
researchers, experts) participated in the consensus focus 
group and selected 20 strategies to take forward for 
managing the potential negative impact of digital pain 
self-reporting tools on priority groups’ health equity 
(Table 7). Based on participants’ own professional back-
ground and experience of working with priority groups, 
they argued overall value of strategies, rather than 
against any strategy. Participants also identified the need 
of returning to those strategies which are not selected 
because of ratings and group discussions.

Discussion
Summary of findings
We utilised the HEIA-DH approach to identify equity 
considerations for digital pain reporting tools with a 
focus on three priority groups, including older adults, 
ethnic minorities and people living in deprived areas. 
We found that these priority groups could benefit from 
digital pain self-reporting tools through capturing pain 
information in real-time to facilitate pain management; 
addressing provider biases; and enriching patient-pro-
vider communication. Whilst these tools are developed 
to enhance pain management, they may also negatively 
impact on certain groups, albeit unintended. Exclusion 
from these tools may be due to, for example, language 
barriers, learning difficulties, and/or lack of comfort 
with technology; others may experience negative effects 
because of too much emphasis on pain. To manage these 
negative equity impacts, we identified 20 strategies across 
four categories: (a) facilitate pain self-reporting through 
within-tool changes (e.g., offer zoom-in options for 
people with visual or dexterity impairments); (b) facili-
tate pain self-reporting by improving digital skills and 
physical access to digital resource (e.g., develop easier-
to-understand written user instructions about how to 
complete pain self-reports); (c) developing approaches 
for increasing the value of pain self-reports (e.g., devel-
oping materials to help healthcare professionals to better 
interpret pain self-reports); and (d) building trust in tech-
nology and research (e.g., enable users to control what 
part of their pain reports they share and with whom).

Relation to other studies
In the recent past, equity frameworks have been devel-
oped to describe health equity impacts of digital health 
([18], Richardson et al., 2022; [41, 45]). These frameworks 
have been applied to virtual care and mobile personal 
health records [76], but not to digital self-reporting tools 
for pain assessment and management. In this study, we 
took a qualitative assessment approach by involving mul-
tiple stakeholders, whereas for assessing health equity 
impact of mobile personal health records a case study 
approach was adopted, without involving (or mention-
ing) end users and relevant stakeholders [76].

In our study, the emphasis on usability and user 
requirements of digital pain self-reporting tools was 
driven by diverse characteristics of people living with 
chronic pain. Ensuring ease-of-use and fulfilling user 
requirements were considered important determi-
nants of user engagement with digital pain management 
tools or interventions ([12, 13, 33]). For example, better 
engagement with a digital care program translated into 
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better pain management outcomes across all five groups 
developed based on social deprivation index [10]. Addi-
tionally, improving user engagement (accounting for 
diverse characteristics) may help in achieving scalability 
of digital health intervention and health equity in pain 
management [32].

In our study, we presented equity considerations for 
sub-groups (e.g., older age and socio-economic depri-
vation being considered for ethnic minorities) within 
priority groups in terms of potential positive and 
negative impacts and strategies to manage them. This 
suggests intersectional nature of the inequities, i.e., 
individuals grouped as a priority group may have differ-
ent needs, some of which may align with needs of other 
priority groups. Such considerations for individuals 
are currently missing in the existing literature related 
to health inequities [34]. Moreover, in addition to rec-
ognising such differences at individual and commu-
nity levels, achieving digital health equity also means 
operationalising equity considerations at a system level 
[41, 45]. Such considerations may translate into hav-
ing a diverse clinical team, which might be one of the 
potential reasons in achieving better pain management 

outcomes in a digital intervention [10]. In addition to 
such differences, there is a wider recognition of engag-
ing with communities and improving their digital skills 
in addressing digital health inequities ( [24, 37, 62]).

Participants in our study suggested that digital pain 
self-reporting may have a positive impact on people’s 
pain awareness and self-efficacy, which aligns with find-
ings reported by a study exploring people’s experiences 
of using an app-based cognitive-behavioural pain self-
management intervention [13]. Similarly, we found in 
our study that the daily pain-self-reporting may make 
people feel anxious, which is also reported by Bhattarai 
et al. [12] for digital pain self-management among older 
adults. However, our approach also allowed us to cap-
ture potential strategies to manage these impacts, such 
as engaging with patients and community gatekeepers 
to communicate how pain self-reports can help them 
with pain management.

Limitation
Our study has some limitations. Firstly, focus groups 
were conducted virtually which might have excluded 
those who are less likely to use digital technologies, thus 

Table 7 Selected strategies to mitigate potential negative impacts

Facilitate digital access and skills to enable pain self-reporting

 Ability to use digital pain self-reporting tools across platforms (e.g., iOS, android) and devices (e.g., smartphone, tablet, computer)

 Partner with community organisations to facilitate access to the Internet and devices for people who cannot afford a computer, smartphone or data 
to allow them to submit pain self-reports

 Organise peer support to encourage and help people with using a digital device for pain self-reporting

 Offer helpline support to help people with using digital pain self-reporting tools

Improve the ease-of-use and relevance of pain self-reporting tools

 Offer zoom-in options for people with visual or dexterity impairments to read instructions or interact with digital pain self-reporting tools

 Develop a glossary of culturally attuned pain terminologies for ethnic minority groups

 Enable customisation of notifications and reminders for increasing completeness of pain self-reports

 Add lateral views to manikin-based pain self-reporting tools to enhance accuracy of reporting of pain location

 Enable customisation of a manikin’s appearance to align with users’ personal characteristics and preference (e.g., skin tone, gender, body shape)

 Enable reporting of location-specific pain types (such as shooting pain, burning), for example by using pictograms to support diagnosis and assess-
ment of treatment response

Supporting materials to aid completion and interpretation of pain self-reports

 Develop easier to understand written user instructions about how to complete pain self-reports

 Offer pain questions and instructions in other languages rather than in English only

 Develop user instructions about how to complete pain self-reports in non-written formats, e.g., short videos or audio

 Develop guidance or training for patients on how to interpret pain self-reports (e.g., how to distinguish good from bad days)

 Develop guidance or training for healthcare professionals on how to interpret pain self-reports

Building trust in pain reporting and health technology and research

 Build trust in research by explaining how data will be used (e.g., in a within-tool data privacy statement)

 Protect digital devices (especially mobile devices) and applications with a password or biometric authentication to prevent unauthorised access 
to people’s pain reports

 Enable users to control what part of their pain reports they share and with whom

 Engage with patients and community gatekeepers to communicate how pain self-reports can help them with pain management

 Develop testimonials, posters and case studies to encourage people to use digital pain self-reporting tools
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overlooking perspectives of those who experience the 
greatest impacts of digital determinants of health. How-
ever, previous researcher suggested that virtual focus 
groups can be effective [8, 52] by addressing participation 
barriers related to factors such as travel, childcare needs, 
and difficulty to take time off work, etc.

Secondly, only one focus group was conducted with 
each priority group, which although a source of impor-
tant input, may not have allowed for a full range of per-
spectives or views across the diverse groups. Additional 
focus groups with each priority groups could provide 
more robust and insightful analyses, including aspects 
related to the intersection of identities within and across 
groups and how this may impact health equity.

Lastly, the HEIA-DH approach does not provide 
a method for prioritising among proposed mitiga-
tion strategies. We used a purposively chosen group 
of experts to support selection of strategies; this was 
facilitated by having members rate the potential size of 
the impact and size of the impacted population. This 
is ultimately a utilitarian approach that may inadvert-
ently erase true consideration of equity, which by defini-
tion may be applicable to smaller subgroups rather than 
impacting the majority. Further, our consensus group for 
prioritisation was made up of only domain experts and 
was planned post-hoc due to the unanticipated large 
number of responses gathered during the three focus 
groups. Thus, participation from people with lived expe-
rience was not planned or consented to attend consen-
sus focus group.

Implications
This study has highlighted implications in two areas: (a) 
future development of digital pain self-reporting tools 
and considerations to building support and resources 
around their use, and (b) improving methods to assess 
equity impacts of digital pain self-reporting tools and 
identify strategies to manage these impacts.

Despite digital pain self-reporting and management 
tools being widely available [5, 4, 77] and strong argu-
ments supporting their efficacy [69, 71], health equity is 
rarely considered as part of their development and evalu-
ation [32]. Developers of digital pain self-reporting tools 
should consider implementing the strategies or equity 
considerations identified in our study, where relevant to 
their priority group(s) and even beyond these groups. For 
example, manikin’s personalisation and views (i.e., front, 
back, left, right) identified in our study were also con-
sidered important for the cross-cultural acceptability of 
digital pain self-reporting tools [3, 6]. Therefore, future 

research into monitoring the implementation of these 
equity and intersectional considerations and their impact 
on user engagement and pain management outcomes 
should be considered.

In addition to equity considerations, digital health 
researchers and developers should adopt new methods 
or approaches to prioritise user requirements gathered 
from a variety of priority groups. In our study, we used 
an equity-driven approach to prioritise user require-
ments, because implementing user requirements to 
address digital pain inequities at once is pragmatically 
challenging [15]. Further challenge is posed by finding 
a balance between user requirements and feasibility of 
transforming them into design of a digital tool. However, 
user requirements to ensure potential positive impacts 
of digital pain self-reporting tools should be considered 
first because they are easier to achieve [26], while nega-
tive impacts can be addressed simultaneously. This can 
be supported by incorporating a HEIA reporting check-
list [57], which can be operationalised to monitor and 
evaluate the health equity impacts [57, 66] of digital pain 
self-reporting tools and optimising pain management. 
Moreover, accounting for the existing health inequities 
in appraising health technology assessment methods is 
also acknowledged by the National Institute for Health 
and Care Excellence [9]. Therefore, further application 
of equity-driven approach and discussions are necessary 
to explore the equity of approaches to prioritisation and 
selection as well as to evaluate health equity impact of 
digital pain self-reporting tools.

Conclusion
Our study identified considerations relevant for devel-
oping equitable digital pain self-reporting tools and 
resources and skills to support adoption and use of these 
tools among priority groups. We also identified sub-
groups within priority groups who may have their own, 
specific equity needs regarding digitally enabled pain 
assessment and management. This warrants methods 
and approaches that consider equity and intersection-
ality when gathering, selecting, or implementing user 
requirements for digital pain self-reporting tools. Future 
research should focus on implementing the strategies 
identified by our study, as and when relevant to the pri-
ority group of interest and monitor the impact of this 
on health equity of people living with chronic pain. Ulti-
mately, this will help optimising pain management out-
comes across the population, including priority groups.
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