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Abstract

Background: Chronic musculoskeletal pain is a global problem, management of which is sub-optimal in Pakistan. The
traditional pain assessment tools often lack cultural relevance for culturally and linguistically diverse communities. Manikin-
based digital pain self-reporting tools may support pain management but require cultural adaptation to ensure their accessibility
and inclusivity.

Objective: This study aimed to gather user requirements and preferences for digital pain self-reports and assessing usability of a
digital pain self-reporting tool, which would support digitally enabled pain assessment and management in future.

Methods: A qualitative study was conducted at Shalamar Hospital, Lahore, involving four gender-segregated group discussions
with adults living with chronic pain and individual interviews with rheumatologists. User requirements of digital pain self-
reporting tools were gathered using the table of specification approach. The clickable prototype of the digital pain self-reporting
tool was presented, and its usability was assessed with the help of testing scenarios through the think-aloud technique and
researchers’ observations. To improve the tool’s usability, the content was culturally adapted through pictograms and translating
it into Urdu by employing an adapted FACIT methodology. Pictograms were designed to enhance communication of pain
qualities and tested their relevance with participants. Focus groups and interviews were transcribed verbatim and analyzed
descriptively.

Results: Twenty people living with chronic pain participated in focus groups and four rheumatologists participated in interviews.
Majority of people living with chronic pain were middle-aged (35-54 years; 55%), employed (n=14; 70%), and diagnosed with
rheumatoid arthritis (n=9; 45%). We found similarities between user requirements captured in the UK for digital pain self-
reporting tools and for those collected in Pakistan. However, female participants did not prefer gender personalization of the
manikin due to socio-cultural factors. Four different usability testing scenarios revealed that the digital pain reporting tool was
easy to use. Participants confirmed Urdu translated tool’s content and pictograms improved the tools’ usability through iterative
improvements. Rheumatologists found the tool to be capturing all important pain aspects and recognized its potential to improve
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patient-provider communication, particularly for patients with low literacy.

Conclusions: The study demonstrated that manikin-based digital pain self-reporting tool is easy to use among Pakistanis living
with chronic musculoskeletal pain. Preferences for manikin personalisation based on gender highlight the significance of cultural
adaptations which are responsive to socio-cultural contexts. Accessible digital pain self-reporting tools have potential to improve
pain outcomes through inclusive and digitally enabled pain assessment and management.
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Abstract

Background

Chronic musculoskeletal pain is a global problem, management of which is sub-optimal in

Pakistan.  The  traditional  pain  assessment  tools  often  lack  cultural  relevance  for  culturally  and

linguistically diverse communities. Manikin-based digital pain self-reporting tools may support pain

management but require cultural adaptation to ensure their accessibility and inclusivity.

Objective

This study aimed to gather user requirements and preferences for digital pain self-reports and

assessing usability of a digital pain self-reporting tool, which would support digitally enabled pain

assessment and management in future.  

Methods

A qualitative  study was  conducted  at  Shalamar  Hospital,  Lahore,  involving  four  gender-

segregated group discussions with adults living with chronic pain and individual interviews with

rheumatologists. User requirements of digital pain self-reporting tools were gathered using the table

of  specification  approach.  The  clickable  prototype  of  the  digital  pain  self-reporting  tool  was

presented, and its usability was assessed with the help of testing scenarios through the think-aloud

technique and researchers’ observations. To improve the tool’s usability, the content was culturally

adapted  through  pictograms  and  translating  it  into  Urdu  by  employing  an  adapted  FACIT

methodology. Pictograms were designed to enhance communication of pain qualities and tested their

relevance with participants. Focus groups and interviews were transcribed verbatim and analyzed

descriptively. 

Results

Twenty people living with chronic pain participated in focus groups and four rheumatologists

participated in interviews. Majority of people living with chronic pain were middle-aged (35-54

years; 55%), employed (n=14; 70%), and diagnosed with rheumatoid arthritis (n=9; 45%). We found

similarities between user requirements captured in the UK for digital pain self-reporting tools and for

those collected in Pakistan. However, female participants did not prefer gender personalization of the

manikin due to  socio-cultural  factors.  Four different  usability  testing scenarios  revealed that  the

digital pain reporting tool was easy to use. Participants confirmed Urdu translated tool’s content and

pictograms improved the tools’ usability through iterative improvements. Rheumatologists found the

tool  to  be  capturing  all  important  pain  aspects  and recognized its  potential  to  improve  patient-

provider communication, particularly for patients with low literacy.

Conclusion
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The study demonstrated that  manikin-based digital  pain self-reporting tool  is  easy to  use

among Pakistanis living with chronic musculoskeletal pain. Preferences for manikin personalisation

based on gender highlight the significance of cultural adaptations which are responsive to socio-

cultural  contexts.  Accessible  digital  pain  self-reporting  tools  have  potential  to  improve  pain

outcomes through inclusive and digitally enabled pain assessment and management.

Keywords

Chronic musculoskeletal  pain; digital  pain drawings,  digital  pain manikins, user-centered design;

cultural adaptation
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Introduction

Chronic musculoskeletal pain has often been described as a silent epidemic, affecting nearly

half of the global population and significantly reducing the quality of life for those affected (1–3).

This  disabling  condition  burdens  the  healthcare  systems  due  to  increased  resource  utilization,

hospitalizations and surgical interventions (4). However, people living in lower- and middle-income

countries are affected disproportionately, including in Pakistan. While national studies on its burden

are  lacking  in  Pakistan,  a  household  survey  revealed  a  prevalence  of  approximately  28%  (5),

affecting racially diverse groups, women, rural residents, and older people disproportionality (6–8). 

Assessing chronic pain, including pain self-reporting remains a challenge, due to the lack of a

single  comprehensive  assessment  tool  (9).  There  are  commonly  used  unidimensional  (e.g.,

Numerical Rating Scale, Visual Rating Scale, and Visual Analogue Scale) and multidimensional tools

(e.g., McGill Pain Questionnaire and Brief Pain Inventory) (10–13). While these tools offer valuable

insights, they have notable limitations. Unidimensional tools may oversimplify the pain experience,

and  multidimensional  tools  such as  the  McGill  Pain  Questionnaire  can  be  time  consuming  and

cognitively  demanding  for  patients  to  complete  (14,15).  Moreover,  these  tools  do  not  enable

capturing  spatiotemporal  changes  in  pain  experience,  which  can  potentially  be  addressed  by

manikin-based digital self-reporting tools (16,17). There is also a lack of evidence on the validation

and use of these pain assessment tools in Pakistan for assessing and self-reporting pain. This suggests

a  need  for  developing  and  validating  pain  self-reporting  tools,  which  are  addressing  the  target

population’s requirements. 

Digital  pain  self-reporting  tools  enable  real-time  data  collection  in  the  patient’s  own

environment,  which  significantly  improves  the  accuracy  of  pain  self-assessments  compared  to

traditional methods  (18). These tools minimize recall bias by capturing pain experiences as they

occur and allow for multiple assessments over time. Digitized pain manikins and pain drawings offer

similar advantages (19). Pain manikins – graphical representations of the human body – are valid and

reliable for pain self-reporting, and their digital versions present a novel opportunity for patients to

self-report and communicate their pain experiences in real-time. In a low resourced setting and short

consultation time, summarising pain information may in turn aid healthcare providers in making

more informed and better pain management decisions (20,21). 

Systematic  reviews  of  digital  pain  manikins  have  shown that  none of  the  available  pain

manikins is developed in lower- and middle-income countries and is suitable for use among racially

diverse communities living in high income countries  (16,22). Although manikin-based digital pain

self-reporting  tools  could  help  overcome  language  barriers  and  unmet  needs  in  groups
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disproportionately affected by pain, their development and use have not been studied in culturally

and linguistically diverse communities of Pakistan, where healthcare needs are high and access is

limited. Therefore, the aim of this study was to gather user requirements and preferences for digital

pain  self-reporting  tools  and  assessing  the  usability  of  a  digital  pain  self-reporting  tool  among

Pakistanis living with chronic musculoskeletal pain. 

Methods 

Study Design

This  qualitative study employed focus  group discussions with people living with chronic

musculoskeletal pain and individual interviews with rheumatologists. The focus group discussions

were conducted in two phases, with two group discussions in each phase, at the Shalamar Hospital,

Lahore, Pakistan. In the first phase, requirements for the content and design of a digital pain self-

reporting app were gathered to guide prototype refinement, which was then retested in the second

phase. 

Ethics Approval 

Ethical approval was taken from Institutional Review board (IRB) of Shalamar Medical &

Dental College, Lahore, Pakistan (SMDC-IRB/AL/2024-059)

Eligibility and recruitment of participants 

Adults  (aged  18  and  above),  living  with  chronic  pain  with  any  underlying  rheumatic

condition, who could speak and understand Urdu or English, own and use smartphones, and provide

informed  written  consent  were  considered  eligible  for  participating  in  focus  group  discussions.

Individuals with acute pain conditions (e.g.,  trauma) or with underlying cancerous conditions or

infections  were  excluded  from the  study.  Using a  convenience  sampling  approach,  a  researcher

(IMC) approached and introduced the study to potentially eligible participants sitting in a waiting

area of the outpatient rheumatology department at the Shalamar Hospital, Lahore. The eligibility of

interested people was assessed against the inclusion and exclusion criteria. Participants were then

invited to attend one of the four group discussions based on their gender and availability. 

On the day of focus group discussion,  the agenda was explained to  participants,  and the

participant information sheet was shared and explained to them. They were given the opportunity to

ask questions, and then written informed consent was obtained from all participants. All participants

were compensated for their time and travel.   

Rheumatologists, currently working in Pakistan and willing to provide written consent for an

audio-recorded interview, were considered eligible for the study. Rheumatologists were invited from

researchers’ own professional  networks  for  a  face-to-face  interview.  The rest  of  the  recruitment
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process  (i.e.,  determining  eligibility,  sharing  participant  information  sheets  and  taking  informed

consent from the participants) was the same as that of recruiting people living with chronic pain.   

Data collection and analysis 

For each data collection step, supporting materials and methods are outlined in table 1. After

providing  consent,  all  participants,  including  patients  and  rheumatologists  completed  a  baseline

questionnaire  to  capture  demographics  and  experience  (appendix  1).  Participants’ characteristics

were summarised descriptively and presented in a tabular form. 

A topic guide was developed by reviewing the relevant literature and guided the focus group

discussions with patients (appendix 2) (23–25). Task-based, pre-specified usability testing scenarios

(given in table 1) were performed with participants. The discussion moderator (SKI) presented four

different scenarios to participants. A modified version of the topic guide was used in the latter two

group discussions to gather feedback on the updated versions of design and contents (appendix 2). 

For collecting user requirements, researchers adapted the table of specification approach (26).

The think-aloud technique was used for assessing the usability of a digital pain self-reporting tool

and  observation  was  made by research  team members  (IMC,  FN and SM) using  a  observation

checklist  (appendix  3)  to  elaborate  user  experience  further  (27,28).  We  adapted  the  FACIT

methodology  for  translating  app  content  into  Urdu  (29).  Moreover,  as  guided  by  our  previous

research  (24), pictograms were co-designed iteratively to reflect common pain quality descriptors

(appendix 4 – additional findings). 

A topic guide was drafted for semi-structured interviews with rheumatologists by reviewing

the relevant literature (20,30,31). Requirements of digital pain self-reporting were also captured from

rheumatologists (appendix 2). 

Table 1: Data collections steps and associated materials and methods 

Data  collection
steps 

Supporting
materials 

Description 

(a)  Characteristics
of participants 

Baseline  questionnaire
for  patients  (appendix
1)

Baseline  questionnaire
for rheumatologists 

Questionnaire collected age, gender, education, income, and
employment  status,  pain  experience  and  diagnosed
musculoskeletal conditions from people living with chronic
pain 

From rheumatologists, information about their qualification
and experience in managing chronic pain were captured.

(b)  User
requirements  for
pain  self-reporting
tool 

The  user  requirement
table  from  previously
published work (24)

Topic  guide  (appendix
2)

In discussion with people living with chronic pain, the user
requirement table was used as a prompt to gather or validate
user requirements for pain self-reporting.

Rheumatologists  were  asked  about:  (1)  the  use  of
pictograms  as  descriptors  of  pain  quality;  (2)  important
aspects of chronic pain; and (3) any biases or barriers that
could affect the use of the tool.
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(c) Usability testing
of  a  clickable
prototype 

Task-based,  pre-
specified  usability
testing  scenarios
(appendix 2)

Observation  checklist
(appendix 3)

Testing  scenarios  were:  (a)  set-up  or  personalise  pain
manikin;  (b)  report  pain  intensity  and  pain  quality  by
drawing on a manikin; (c) add and report pain triggers; and
(d) report weekly clinical outcomes. For each scenario, the
moderator  provided  a  list  of  tasks  to  all  participants  to
complete.  The  participants  were  asked  to  ‘think-aloud’
while  performing  those  usability  tasks.  Their  responses
were audio-recorded.

At least two researchers (IMC, SM and FN) observed their
behaviour by completing an observation checklist. Follow-
up questions were asked to clarify tasks and understand user
behaviour and suggestions were gathered regarding how to
improve their pain reporting experience.

(d) Urdu translation
of the content 

Translation  of  the
content  was  done  by
outlining the content in
a word document 

Two forward translations were done, a reconciled version
was  then  back  translated,  and  a  finalized  version  of  the
translation  was  tested  during  the  focus  group  for
understanding  by  the  target  population,  as  cognitive
debriefing.  

(e)  Visual
representation  of
the  pain  quality
descriptors 

Pictograms  of  pain
quality  descriptors
(appendix  4  –
additional findings)

Pictograms were designed by a graphic designer, and two
iterations were done based on the participants’ and research
team’s feedback. Pictograms were designed for the selected
pain qualities identified from the McGill pain questionnaire
(32) by  two  rheumatologists  based  on  the  commonly
reported pain qualities by target patient groups.

All focus groups and interviews were audio-recorded and transcribed verbatim by a third

party. The transcripts were anonymised by a researcher (SKI) and were analysed descriptively by

researchers (SKI, IMC and SM). Researchers’ notes and observation checklists were reviewed to

triangulate data and add rigour to data analysis and interpretation (33).

Results

(a) Characteristics of participants

Twenty participants took part in four group discussions, including ten male and ten females.

Majority  of the participants  were middle aged (i.e.,  between 35 and 54; n=11; 55%),  employed

(n=14;  70%),  diagnosed  with  rheumatoid  arthritis  (n=9;  45%),  completed  education  up  to  high

school (n=12; 60%) and had a family income between 100 USD and 250 USD per month. 

Four rheumatologists, having experience of managing pain for more than 4 years, participated

in interviews. Characteristics of group discussion and interview participants are presented in Table 2.

Table 2: Characteristics of people living with chronic pain and rheumatologists 

Patient characteristics Number(percentag
e)

Age
18-34 6(30)
35-54 11(55)
>55 3(15)
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Education level
Up to high school 12(60)
Graduation or post-graduation 8(40)
Family income (in USD) 
<110 4(20)
111-250 12(60)
>250 4(20)
Employment status
Employed 14(70)
Unemployed (including students, retired) 6(30)
Diagnosed Musculoskeletal Condition
Mechanical/Degenerative Conditions* 8(40)
Rheumatoid Arthritis 9(45)
Seronegative Arthritis (Psoriatic) 1(5)
Connective Tissue Disease (SLE) 2(10)
How long have you been experiencing pain?
<1 year 3(15)
1-3 year 8(40)
4-10 year 3(15)
>10 year 6(30)

Rheumatologist characteristics Number(percentag
e)

Gender
Male 2(50)
Female 2(50)
Experience of managing chronic pain
4-10 years 2(50)
>10 years 2(50)
* Examples include chronic back pain, osteoarthritis, regional pain syndrome,
sciatica 
SLE; Systemic lupus erythematosus

(b) User requirements for pain self-reports  

In total,  21 user  requirements  across  four  categories  emerged from the  four  focus  group

discussions (Table 3). Except for one requirement i.e., gender-specific manikin personalization, all

requirements  were  consistent  across  both  genders.  Females  expressed  discomfort  with  female

manikin  appearance  for  pain  self-reporting.  However,  they  agreed to  self-report  their  pain  on a

gender-specific manikin if it would have a clinical value. 

Majority  of  the  location  and  non-location  specific  pain  aspects  were  brought  up  by  the

participants while only pain layers or depth, semi-structured diary field and reasons for not reporting

pain required prompting in  both gender-segregated group discussions (Table 1 in  supplementary

materials). Contrary to the pain aspects, the app features required prompting for most requirements
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across the group discussions except the manikin zoom-in function. 

 Table 3: Table of specification for a digital pain self-reporting app 

Pain  aspects  or  app
features

Requirement  Remarks

Male  Female

Location-specific pain aspects

Pain  quality  (e.g.,
stabbing, throbbing)

Yes Yes Helps clinicians  understand disease progression
and  offer  relevant  treatment  and management
options.

Location-specific  pain
intensity

Yes Yes Differences in intensities at various painful sites
may allow for targeted interventions.  

Pain radiation Yes Yes Allows differentiation of different causes of pain,
pain’s progression and spread. 

Pain layers or depth Yes Yes Differentiate  the  various  parts  of  the
musculoskeletal  system  (skin,  joint,  muscle  or
bone)  that  may  be  affected  and  guide
management.

New pain Yes Yes Helps assessing if it is a change in existing pain
or new pain.

Non–location-specific pain aspects

Pain  causes  and
aggravating factors (i.e.,
factors  that  cause  or
increase)

Yes Yes Track  the  day-to-day  activities  and  perceived
external factors that cause or aggravate pain. 

Pain  impact  (i.e.,
interference  with  other
activities  or
consequences)

Yes Yes To let a clinician know about the effect of pain
on daily life.  

Pain  management
strategies

Yes Yes To note and evaluate treatment and management
strategies that may help in managing pain.

Pain timing/duration Yes Yes Assessing the time of pain flare and duration can
determine effectiveness of pain treatment. 

Semi-structured  diary
field  (with  headings  as
suggestions  for  what  to
record in this field)

Yes Yes To capture additional aspects of pain that may be
helpful for clinicians.

Reasons  for  not
reporting pain

Yes Yes Giving reason for pain self-reporting gaps may
not trigger change in treatment plan.

App features: Feedback and output

Feedback  of  previous
pain reports

Yes Yes Learning from our own pain self-reports to guide
our day-to-day activities. 

Pain  management
guidance  based  on  pain

Yes Yes Clinicians  may  consider  pain  self-reports  to
guide their clinical decision-making.

https://preprints.jmir.org/preprint/84612 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Imami et al

reports
App features: Look and feel

Available for any digital
device

Yes Yes Smartphones and tablets are the commonly used
and preferred digital devices. 

Flexible  reporting
frequency

Yes Yes Should be customizable to meet personal needs
based on disease activity or progression. 

Multiple languages Yes Yes To improve understanding of the questions and
instructions related to pain reports. 

Intuitive  colour  scheme
linked  to  pain  intensity
scores

Yes Yes Contrasting colour scheme to allow pain rating
according to intensity.

Manikin  zoom-in
function  (by  finger
pinch)

Yes Yes Zoom feature is required especially to report pain
in small joints of hands and feet.

Manikin  body  sides
(minimum  front,  back,
lateral sides)

Yes Yes Allows accurate reporting of pain.

Manikin detail Yes Yes Facial  features,  umbilicus,  and musculature  act
as important anchoring points.

Manikin  personalization
(e.g., gender-specific)

Yes No Because  of  social  and  cultural  reasons  females
did  not  prefer  to  have  the  gender  specific
manikin. 

The rheumatologists described general difficulties in communicating pain effectively during

clinical consultations. They attributed these difficulties not only to patients’ recall bias, but also in

the use of different terminologies to describe their pain, particularly related to location-specific pain

intensity and pain quality, and how it changed over time. Rheumatologists viewed manikin-based

pain self-reporting tool as an enhancement to traditional pain assessment methods, which is typically

asking patients to verbally rate their pain intensity on a scale of 0 to 10, where 0 corresponds to no

pain and 10 corresponds to worst imaginable pain. They appreciated the visual nature of digital pain

manikins and use of pictograms to describe pain quality,  which would be particularly useful for

people with low literacy. Such information collected longitudinally can help clinicians in guiding

their clinical assessments, which may influence their decisions related to referrals, diagnosis and

evaluating treatment response. 

Rheumatologists  thought  that  the  digital  pain  self-reporting  tool  would  support  self-

management as well by accounting for factors such as perceived pain triggers and relievers, which

are captured by the app. They also thought that use of the tool may increase patient satisfaction by

developing a feeling that they are being seen or heard, but they would like to explore further how it

impacts  clinical  outcomes.  Particularly,  they  perceived  that  the  use  of  this  tool  would  be  less

effective for guiding the management of acute conditions. 
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Lastly, the digital pain self-reporting tool was viewed as a tool to be used as an adjunct to clinical

consultations,  with  the  understanding that  patients  would  need  time to  embrace  the  technology,

especially considering the socio-cultural context of individuals and clinical care.

(c) Usability testing of a clickable prototype of the digital pain self-reporting app

A clickable prototype was used for usability testing (figure 1). Participants agreed that all

tasks were intuitive and easy to perform. However, a video tutorial could be a useful addition to

improve user experience by highlighted key features of the tool and how to use them for pain self-

reporting. 

Figure  1:  App  screenshots  which  were  used  for  testing  usability  tasks  (Copyrights  University  of
Manchester)
Fig. 1(a) shows the manikin settings screen; 1(b) shows the screen for pain drawing; 1(c) shows the screen for reporting
perceived pain triggers, pain management strategies and impact of pain; and 1(d) shows the screen to report clinical
outcomes.

Researchers’ observations helped prompt participants in exploring approaches through which

their experience of using the tool could be improved. The tasks performed by participants and the

specific feedback we received are outlined in table 3. Participants suggested adding a voice feature to

allow  hearing  questions  and  a  resizing  toggle  for  accessibility.  Participants  supported  all

personalisation features except for personalising the manikin based on gender. This was particularly

mentioned by female participants because of cultural reasons (might be because of how the female

manikin appears physically). 

Table 4: Summary of usability testing task performance

Task 1: To set-up or personalise pain manikin, Fig. 1(a)
Sub-task:
Select  gender,  body

Think aloud: 
Participants were able to select gender, body shape

Observations:
No  additional
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shape  and  skin  tone  of
the manikin. 

and language options, while some participants were
not able to understand the reason for selecting skin
tone.

observations  were  made
by the observers.

Select  the  language  of
the  app  and  its  colour
scheme.

Most participants did not show strong preference for
app personalization features.

No  additional
observations  were  made
by the observers.

Participant suggestions:
- Personalization  based  on  gender  and  body  shape  were  not  considered  necessary  for  pain  self-

reporting, but these details should be included in the pain self-report for clinicians’ benefit.
- Skin tone should be neutral for easy discrimination of pain intensity colours 
- The app should have a high contrast appearance for improved accessibility for people with visual

impairment.
Task 2: To report pain intensity and pain quality by drawing on a manikin, Fig. 1(b)
Sub-task:
Use pain slider to select
pain intensity.

Think aloud:
Most participants were able to select a specific pain
intensity, but a few had difficulty for selecting the
mid-range (5-7) of pain.

Observations:
Observers  noted  some
participants  had  trouble
selecting  the  slider
toggle.

Draw pain on manikin. Problems  identified  were:  (1)  pain  lines  were
moving  outside  of  the  manikin,  and  (2)  the
participants had difficulty in selecting pain for right
and left  sides on manikin as the manikin is  not a
mirror image.

No  additional
observations.

Rotate or flip manikin. Participants  were  easily  able  to  flip  or  rotate  the
manikin after using the app buttons a few times.

Participants  may  require
a  video  tutorial  to  know
the app flow.

Zoom in on the manikin It  was  intuitive  to  zoom  in  on  the  manikin  for
locating pain in small joints of the hands and feet.
Zoom icon can be changed.

No  additional
observations.

Selecting  pain  quality
descriptors

Participants  found  it  difficult  to  access  the  drop-
down menu for pain characteristics.

Participants had difficulty
finding the order of doing
the tasks.

Participant Suggestions:
- Suggestions were made to increase the size of the slider handle to improve accessibility. 
- Limit pain drawing action online inside manikin’s body outline 
- Label the sides of the manikin to enable user orientation with their own body.
- A guide or tutorial can improve understanding the app flow, where the pain quality needs to be

selected after pain intensity and then pain drawing should be allowed.
Task 3: To add and report pain triggers, Fig. 1(c)
Sub-task:
Addition of new triggers.

Think aloud:
Participants  were  not  able  to  add  new  triggers
because of lack of clear distinction between ‘adding
new’ and pre-existing list of triggers.

Observations:
No  additional
observations.

Input  (typing)  new
triggers.

This  was  easy  for  all  participants  to  perform. No  additional
observations.

Selection  of  triggers
from the menu.

Participants  assumed  only  one  trigger  can  be
selected.

No  additional
observations.

Participant Suggestions:
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- Video tutorial to demonstrate the app flow.
- Option for reporting or adding pain trigger with voice input.

Task 4: To report on weekly clinical outcomes, Fig.1(d)
Sub-task:
Selection  of  slider
options

Think aloud:
This was easy for all participants to perform.

Observations:
No  additional
observations.

Participant Suggestions:
- No suggestions

(d) Urdu translation of the content

The app content including the pain related questions or instructions and questions related to

clinical  outcomes (adopted from the  global  pain scale)  was translated into  Urdu.  The translated

content  was  discussed  one-by-one by the  focus  group participants,  and they  confirmed  that  the

translations effectively conveyed the intended meaning of the pain questions or instructions. No item

required further revision and participants agreed to the translated materials. However, participants

suggested  to  add  voice  feature  to  hear  questions  or  instructions  instead  of  reading  the  content

(appendix 4 – additional findings). 

(e) Visual representation of the pain quality descriptors

Eleven common pain quality  descriptors were selected by two practising rheumatologists

based  on  their  experience  of  patient  interactions.  For  visually  representing  these  pain  quality

descriptors, pictograms were designed and presented to take feedback. All participants confirmed

that these eleven pain quality descriptors cover their pain experience comprehensively. Initial designs

of eleven pictograms were presented to participants, out of which six pictograms required no change

as they conveyed the same meaning as that of the pain quality descriptors in all group discussions.

However, pictograms of pain quality descriptors, such as throbbing, cramping, radiating, dull, and

numbness lacked participants’ consensus. Based on participants’ feedback, a professional graphic

designer  re-rendered  designs  of  pictograms  to  enhance  clarity  and  achieve  consensus  among

participants., hence went through two design iterations. Figure 2 presents final pictograms, however,

design iterations and participants’ feedback are presented in table 2 of supplementary materials. 
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Figure 2: Pictograms for selected pain quality descriptors 

Discussion: 

Our study demonstrated that the smartphone-based digital pain self-reporting tool was easy to

use  among  Pakistanis  living  with  chronic  musculoskeletal  pain  and  was  effective  in  capturing

comprehensive  pain-related  information.  However,  the  user  experience  highlighted  the  need  for

improving  accessibility  features,  particularly  incorporating  voice  capabilities  as  an  alternate  to

reading text, and larger slider handles. Participants also suggested streamlining app flow (selecting

pain intensity and pain quality before drawing action) and using a video tutorial to support correct

use of the app. User requirements for pain self-reporting were largely consistent across South Asians

in  the  UK  and  Pakistanis  living  in  Pakistan,  with  the  only  notable  difference  in  manikin

personalization based on gender. Rheumatologists appreciated the visual nature of pain self-reporting

and confirmed that important aspects of pain are captured in the tool. Both people living with chronic

pain and rheumatologists valued the use of co-designed pictograms to effectively communicate pain

quality descriptors. Participants also confirmed that the Urdu translation of the app’s content was

well-understood and retained its original meaning. 

Language is  a  key accessibility  requirement  of digital  health  tools serving culturally  and

linguistically diverse communities  (34), and this study strengthened its importance. While digital
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health technologies have the potential to address language barriers in health-related communication

(35), our findings suggest that translating written content into a local language may not be sufficient.

Instead, participants valued questions or prompts in audio format and the use of pictograms, both of

which  showed promise  in  improving pain-related  communications  (36).  In  addition  to  language

barriers, people with chronic pain may have varying physical and cognitive abilities, as individuals

with  disabilities  often  engage  less  with  digital  health  services  and  report  more  usability  issues

(37,38).  In this  study, key accessible requirement included adjustable  font sizes,  voice or audio-

format questions, and larger slider handles. Incorporating these user-centred features may improve

engagement  with  digital  health  tools  among diverse populations  (36,39).  Future research should

therefore  focus  on  developing  and  evaluating  digital  pain  self-reporting  tools  across  diverse

subgroups, incorporating their accessibility requirements and validating them in larger samples to

enable wider adoption of digital pain self-reporting tools. 

The  study  has  highlighted  the  significance  of  considering  social  context  in  co-design

approaches, as accessibility requirements may vary among people with shared cultural backgrounds,

but living in different social contexts. Although user requirements for digital pain reporting tools

were largely similar between a South Asian cohort in the UK (24) and the Pakistani cohort in this

study, preferences for manikin personalisation based on gender differed. Pakistani women in the UK

cohort preferred gender-specific manikins for pain reporting and gender-neutral ones for sharing with

clinicians. On the contrary, Pakistani women in Pakistani preferred gender-neutral manikins for pain

reporting, but gender-specific ones for sharing with clinician, when required. This difference may

reflect socio-cultural norms in Pakistan, where women may face constraints in accessing gender-

sensitive healthcare, contrasting with preference of gendered pain manikins seen by Egsgaard et al.

(2016)  for  accurate  pain  reporting  (30).  Offering  personalisation  features  that  align  with  social

contexts, may improve the scalability of digital pain self-reporting tools across populations (with

shared cultural backgrounds) living in different countries. Future research should focus on exploring

user requirements among Pakistanis living in varied social contexts to support the development of

effective pain assessment and management interventions and address global pain disparities faced by

Pakistanis living across multiple countries. 

This study is among the first to gather requirements and assess the usability of a digital pain

reporting tool within a Pakistani context, addressing a significant gap in digital health research in the

country.  A key  strength  was  the  co-design  process,  which  engaged  both  rheumatologists  and

individuals from low socio-economic backgrounds to ensure cultural relevance of digital pain self-

reporting  tools.  Despite  its  strengths,  the  study  also  has  a  limitation.  The  sample  size,  while
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representative of the target population in urban Punjab, may not have captured the full diversity of

Pakistan’s ethnically diverse population. 

Conclusion:

The study demonstrated that  manikin-based digital  pain self-reporting tool  is  easy to  use

among Pakistanis  living with chronic  musculoskeletal  pain.  It  also demonstrates  that  the  use of

translated  content  in  audio-format  and  pain  quality  pictograms  can  effectively  enhance  the

accessibility  of  digital  pain  self-reporting  tools  among  culturally  and  linguistically  diverse

communities, such as in Pakistan. These inclusive approaches will support pain self-reporting and

pain-related  communication.  It  highlights  the  significance  of  cultural  adaptations  which  are

responsive to socio-cultural contexts to meet the diverse needs of users. The findings suggest that the

accessible  digital  pain  self-reporting  tools  have  potential  to  significantly  improve  clinical

consultations and facilitate shared decision-making between patients and healthcare providers, which

should be the focus  of  future research into inclusive and digitally  enabled  pain  assessment  and

management.

Overall, the findings underscore the importance of integrating accessibility features, cultural

context, and user-centred design in the development of digital health tools to ensure their broader

adoption and effectiveness.

Conflict of Interest

Authors declare no conflict of interest.

Acknowledgements

We would like to thank Novacore AI Solutions for developing the digital pain reporting tool, and

Syed Waqar Ali for creating the web dashboard for data visualization. We would also like to thank

Huzaifa Naveed for developing the pictograms.

Funding

The study received funding from the University of Manchester’s International Science Partnership

Fund 2024,  supported by the National  Institute  for  Health and Care Research Applied Research

Collaboration Greater Manchester. The views expressed in this publication are those of the author(s)

and not necessarily those of the National Institute for Health and Care Research or the Department of

Health and Social Care.

References

1. Katzman  JG,  Gallagher  R  Mac.  Pain:  The  Silent  Public  Health  Epidemic.  J  Prim  Care

Community  Health  [Internet].  2024  Jan  14;15.  Available  from:

https://journals.sagepub.com/doi/10.1177/21501319241253547

https://preprints.jmir.org/preprint/84612 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Imami et al

2. El-Tallawy  SN,  Nalamasu  R,  Salem  GI,  LeQuang  JAK,  Pergolizzi  J  V.,  Christo  PJ.

Management of Musculoskeletal Pain: An Update with Emphasis on Chronic Musculoskeletal

Pain.  Pain  Ther  [Internet].  2021  Jun  11;10(1):181–209.  Available  from:

https://link.springer.com/10.1007/s40122-021-00235-2

3. Domenichiello AF, Ramsden CE. The silent epidemic of chronic pain in older adults. Prog

Neuro-Psychopharmacology Biol Psychiatry [Internet]. 2019 Jul;93:284–90. Available from:

https://linkinghub.elsevier.com/retrieve/pii/S0278584619300831

4. Stubhaug A, Hansen JL, Hallberg S,  Gustavsson A,  Eggen AE, Nielsen CS. The costs  of

chronic  pain—Long term  estimates.  Eur  J  Pain  [Internet].  2024  Jul  12;28(6):960–77.‐

Available from: https://onlinelibrary.wiley.com/doi/10.1002/ejp.2234

5. Ahmed  H,  Saeed  MA,  Attique  F.  The  burden  of  musculoskeletal  pain,  associated

sociodemographic factors, and disability in Pakistan. Int J Rheum Dis [Internet]. 2024 Jan

23;27(1). Available from: https://onlinelibrary.wiley.com/doi/10.1111/1756-185X.14972

6. Zimmer Z,  Fraser K, Grol-Prokopczyk H, Zajacova A. A global study of pain prevalence

across 52 countries: examining the role of country-level contextual factors. Pain [Internet].

2022  Sep;163(9):1740–50.  Available  from:

https://journals.lww.com/10.1097/j.pain.0000000000002557

7. Mills SEE, Nicolson KP, Smith BH. Chronic pain: a review of its epidemiology and associated

factors  in  population-based  studies.  Br  J  Anaesth  [Internet].  2019  Aug;123(2):e273–83.

Available from: https://linkinghub.elsevier.com/retrieve/pii/S0007091219302272

8. Cardosa  MS.  Promoting  multidisciplinary  pain  management  in  low-  and  middle-income

countries—challenges  and  achievements.  Pain  [Internet].  2024  Nov;165(11S):S39–49.

Available from: https://journals.lww.com/10.1097/j.pain.0000000000003369

9. Grimmer-Somers  K.  A review  and  critique  of  assessment  instruments  for  patients  with

persistent  pain.  J  Pain  Res  [Internet].  2009  Mar;21.  Available  from:

http://www.dovepress.com/a-review-and-critique-of-assessment-instruments-for-patients-

with-pers-peer-reviewed-article-JPR

10. Lbrahim Farooq Pasha, Rehman AU, Asim Niaz Naqvi, Syed Junaid Ismail, Salman Ashfaq,

Muhammad Asad Qureshi. Use of Numeric Rating Scale (NRS) as Visual Analogue Scale

(VAS):  Is  this  Clinically  Significant?  Pakistan  Armed  Forces  Med  J  [Internet].  2023  Oct

30;73(5):1120–222. Available from: https://mail.pafmj.org/PAFMJ/article/view/4453

11. Sharif A, Amjad F, Arslan SA, Ahmad A. Translation and validation of urdu version short

form-mcgill  pain  questionnaire-2.  BMC  Sports  Sci  Med  Rehabil  [Internet].  2023  Aug

https://preprints.jmir.org/preprint/84612 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Imami et al

14;15(1):102.  Available  from:

https://bmcsportsscimedrehabil.biomedcentral.com/articles/10.1186/s13102-023-00715-2

12. Pace AK, Bruceta M, Donovan J, Vaida SJ, Eckert JM. An Objective Pain Score for Chronic

Pain Clinic  Patients.  Varrassi  G, editor.  Pain Res Manag [Internet].  2021 Feb 8;2021:1–8.

Available from: https://www.hindawi.com/journals/prm/2021/6695741/

13. Garg A, Pathak H, Churyukanov M V.,  Uppin RB, Slobodin TM. Low back pain: critical

assessment  of  various  scales.  Eur  Spine  J  [Internet].  2020 Mar  8;29(3):503–18.  Available

from: http://link.springer.com/10.1007/s00586-019-06279-5

14. Frampton  CL,  Hughes-Webb  P.  The  Measurement  of  Pain.  Clin  Oncol  [Internet].  2011

Aug;23(6):381–6.  Available  from:

https://linkinghub.elsevier.com/retrieve/pii/S0936655511006674

15. Galve Villa M, S Palsson T, Cid Royo A, R Bjarkam C, Boudreau SA. Digital Pain Mapping

and  Tracking  in  Patients  With  Chronic  Pain:  Longitudinal  Study.  J  Med  Internet  Res

[Internet]. 2020 Oct 26;22(10):e21475. Available from: http://www.jmir.org/2020/10/e21475/

16. Ali SM, Mountain DC, Lee RR, Murphy D, Chiarotto A, Wong DC, et al. The current state of

digital manikins to support pain self-reporting: a systematic literature review. PAIN Reports

[Internet].  2025  Jun;10(3):e1274.  Available  from:

https://journals.lww.com/10.1097/PR9.0000000000001274

17. Ali SM, Lau WJ, McBeth J, Dixon WG, van der Veer SN. Digital manikins to self report pain‐

on  a  smartphone:  A systematic  review  of  mobile  apps.  Eur  J  Pain  [Internet].  2021  Feb

13;25(2):327–38. Available from: https://onlinelibrary.wiley.com/doi/10.1002/ejp.1688

18. Salaffi F, Sarzi-Puttini P, Atzeni F. How to measure chronic pain: New concepts. Best Pract

Res  Clin  Rheumatol  [Internet].  2015  Feb;29(1):164–86.  Available  from:

https://linkinghub.elsevier.com/retrieve/pii/S1521694215000303

19. Galve Villa M, Palsson TS, Boudreau SA. Spatiotemporal patterns of pain distribution and

recall accuracy: a dose-response study. Scand J Pain [Internet]. 2022 Jan 27;22(1):154–66.

Available from: https://www.degruyter.com/document/doi/10.1515/sjpain-2021-0032/html

20. Ali SM, Elsayed S, Lee RR, Firth J, McCarthy D, Dixon WG, et al. Clinical utility of digital

pain drawings captured by people living with musculoskeletal pain conditions: a qualitative

study.  Br  J  Pain  [Internet].  2025  May  16;  Available  from:

https://journals.sagepub.com/doi/10.1177/20494637251343227

21. Ali SM, Gambin A, Chadwick H, Dixon WG, Crawford A, Van der Veer SN. Strategies to

optimise  the  health  equity  impact  of  digital  pain  self-reporting  tools:  a  series  of  multi-

https://preprints.jmir.org/preprint/84612 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Imami et al

stakeholder focus groups. Int J Equity Health [Internet]. 2024 Nov 11;23(1):233. Available

from: https://equityhealthj.biomedcentral.com/articles/10.1186/s12939-024-02299-w

22. Ali S, Lee R, Chiarotto A, Dixon W, McBeth J, van der Veer S. Adoption of digital pain

manikins for research data collection: a systematic review. Stud Health Technol Inform. 2021; 

23. Ahluwalia  SC,  Giannitrapani  KF,  Dobscha  SK,  Cromer  R,  Lorenz  KA.  “Sometimes  you

wonder, is this really true?”: Clinician assessment of patients’ subjective experience of pain. J

Eval  Clin  Pract  [Internet].  2020  Jun  3;26(3):1048–53.  Available  from:

https://onlinelibrary.wiley.com/doi/10.1111/jep.13298

24. Ali SM, Lee RR, McBeth J, James B, McAlister S, Chiarotto A, et al. Exploring the Cross-

cultural Acceptability of Digital Tools for Pain Self-reporting: Qualitative Study. JMIR Hum

Factors  [Internet].  2023  Feb  8;10:e42177.  Available  from:

https://humanfactors.jmir.org/2023/1/e42177

25. Fink R. Pain Assessment: The Cornerstone to Optimal Pain Management. Baylor Univ Med

Cent  Proc  [Internet].  2000  Jul  11;13(3):236–9.  Available  from:

https://www.tandfonline.com/doi/full/10.1080/08998280.2000.11927681

26. Newman I,  Lim J,  Pineda  F.  Content  Validity  Using a  Mixed  Methods  Approach.  J  Mix

Methods  Res  [Internet].  2013  Jul  19;7(3):243–60.  Available  from:

http://journals.sagepub.com/doi/10.1177/1558689813476922

27. Joe J, Chaudhuri S, Le T, Thompson H, Demiris G. The use of think-aloud and instant data

analysis in evaluation research: Exemplar and lessons learned. J Biomed Inform [Internet].

2015  Aug;56:284–91.  Available  from:

https://linkinghub.elsevier.com/retrieve/pii/S1532046415001112

28. Vanicek T, Popelka S. The Think-Aloud Method for Evaluating the Usability of a Regional

Atlas. ISPRS Int J Geo-Information [Internet]. 2023 Feb 26;12(3):95. Available from: https://

www.mdpi.com/2220-9964/12/3/95

29. Eremenco SL, Cella D, Arnold BJ. A Comprehensive Method for the Translation and Cross-

Cultural  Validation of Health Status Questionnaires. Eval Health Prof [Internet].  2005 Jun

1;28(2):212–32.  Available  from:

https://journals.sagepub.com/doi/10.1177/0163278705275342

30. Egsgaard LL, Christensen TS, Petersen IM, Brønnum DS, Boudreau SA. Do Gender-Specific

and High-Resolution Three Dimensional Body Charts Facilitate the Communication of Pain

for Women? A Quantitative and Qualitative Study. JMIR Hum Factors [Internet]. 2016 Jul

20;3(2):e19. Available from: http://humanfactors.jmir.org/2016/2/e19/

https://preprints.jmir.org/preprint/84612 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Imami et al

31. Barbero M, Navarro-Santana MJ, Palacios-Ceña M, Ortega-Santiago R, Cescon C, Falla D, et

al. Clinical Significance and Diagnostic Value of Pain Extent Extracted from Pain Drawings:

A  Scoping  Review.  Diagnostics  [Internet].  2020  Aug  18;10(8):604.  Available  from:

https://www.mdpi.com/2075-4418/10/8/604

32. Shigaki  CL.  McGill  Pain  Questionnaire.  In:  Encyclopedia  of  Clinical  Neuropsychology

[Internet].  New  York,  NY:  Springer  New  York;  2011.  p.  1532–4.  Available  from:

http://link.springer.com/10.1007/978-0-387-79948-3_1993

33. Carter N, Bryant-Lukosius D, DiCenso A, Blythe J, Neville AJ. The Use of Triangulation in

Qualitative Research. Oncol Nurs Forum [Internet]. 2014 Sep 1;41(5):545–7. Available from:

http://onf.ons.org/onf/41/5/use-triangulation-qualitative-research

34. Whitehead L, Talevski J, Fatehi F, Beauchamp A. Barriers to and Facilitators of Digital Health

Among Culturally and Linguistically Diverse Populations: Qualitative Systematic Review. J

Med  Internet  Res  [Internet].  2023  Feb  28;25:e42719.  Available  from:

https://www.jmir.org/2023/1/e42719

35. Kreienbrinck A, Hanft-Robert S, Forray AI, Nozewu A, Mösko M. Usability of technological

tools  to  overcome  language  barriers  in  healthcare–  a  scoping  review.  Arch  Public  Heal

[Internet]. 2025 Feb 25;83(1):52. Available from: https://archpublichealth.biomedcentral.com/

articles/10.1186/s13690-025-01543-1

36. Merks P, Vaillancourt R, Dulai I, Lamontagne G, Pinkas J, Religioni U, et al. Exploring the

Role of Pictograms in the Comprehension of Pain. J Pain Res [Internet]. 2023 Sep;Volume

16:3251–63. Available from: https://www.dovepress.com/exploring-the-role-of-pictograms-in-

the-comprehension-of-pain-peer-reviewed-fulltext-article-JPR

37. Henni SH, Maurud S, Fuglerud KS, Moen A. The experiences, needs and barriers of people

with impairments related to usability and accessibility of digital health solutions, levels of

involvement  in  the design process  and strategies  for  participatory  and universal  design:  a

scoping  review.  BMC  Public  Health  [Internet].  2022  Jan  6;22(1):35.  Available  from:

https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-021-12393-1

38. Pettersson L, Johansson S, Demmelmaier I, Gustavsson C. Disability digital divide: survey of

accessibility of eHealth services as perceived by people with and without impairment. BMC

Public Health [Internet]. 2023;23(1):181. Available from: http://ovidsp.ovid.com/ovidweb.cgi?

T=JS&PAGE=reference&D=med23&NEWS=N&AN=36707791

39. Ashton-James CE, Dekker PH, Addai-Davis J, Chadwick T, Zakrzewska JM, Padfield D, et al.

Can  images  of  pain  enhance  patient–clinician  rapport  in  pain  consultations?  Br  J  Pain

https://preprints.jmir.org/preprint/84612 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Imami et al

[Internet].  2017  Aug  26;11(3):144–52.  Available  from:

http://journals.sagepub.com/doi/10.1177/2049463717717125

1. Katzman JG, Gallagher R mac. Pain: The Silent Public Health Epidemic. Journal of Primary

Care & Community Health. 2024 Jan 14;15.

2. El-Tallawy SN, Nalamasu R, Salem GI, LeQuang JAK, Pergolizzi J v., Christo PJ. Management

of Musculoskeletal Pain: An Update with Emphasis on Chronic Musculoskeletal Pain. Pain and

Therapy. 2021 Jun 11;10(1):181–209.

3. Domenichiello AF, Ramsden CE. The silent epidemic of chronic pain in older adults. Progress in

Neuro-Psychopharmacology  and  Biological  Psychiatry  [Internet].  2019;93:284–90.  Available

from: https://www.sciencedirect.com/science/article/pii/S0278584619300831

4. Dr. Hetvi Anant Dimothe, Dr. Gira Thakrar. Reliability and Validity of The Translated Version of

Duruoz Hand Index (DHI) in Patients with Type II Diabetes Mellitus. International journal of

health sciences and research. 2022 Aug 10;12(8):35–8.

5. Ahmed H, Muhammad Ahmed Saeed, Attique F. The burden of musculoskeletal pain, associated

sociodemographic  factors,  and  disability  in  Pakistan.  International  Journal  of  Rheumatic

Diseases. 2023 Nov 23;27(1).

6. Cardosa  MS.  Promoting  multidisciplinary  pain  management  in  low-  and  middle-income

countries—challenges and achievements. Pain. 2024 Oct 14;165(11S):S39–49.

7. Zimmer Z, Fraser K, Grol-Prokopczyk H, Zajacova A. A global study of pain prevalence across

52  countries:  examining  the  role  of  country-level  contextual  factors.  PAIN  [Internet].

2022;163(9).  Available  from:

https://journals.lww.com/pain/fulltext/2022/09000/a_global_study_of_pain_prevalence_across_5

2.13.aspx

8. Mills SEE, Nicolson KP, Smith BH. Chronic pain: a Review of Its Epidemiology and Associated

Factors  in  population-based  Studies.  British  journal  of  anaesthesia  [Internet].  2019  May

10;123(2):e273–83. Available from: https://pmc.ncbi.nlm.nih.gov/articles/PMC6676152/

9. Grimmer-Somers K. A review and critique of assessment instruments for patients with persistent

pain. Journal of Pain Research. 2009 Mar;11(2):21–47.

10. Ibrahim Farooq Pasha,  Rehman AU, Asim Niaz  Naqvi,  Syed Junaid Ismail,  Salman Ashfaq,

Muhammad Asad Qureshi. Use of Numeric Rating Scale (NRS) as Visual Analogue Scale (VAS):

Is this Clinically Significant? Pakistan Armed Forces Medical Journal. 2023 Oct 30;73(5):1120–

222.

https://preprints.jmir.org/preprint/84612 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Imami et al

11. Sharif A, Amjad F, Arslan SA, Ahmad A. Translation and validation of urdu version short form-

mcgill  pain  questionnaire-2.  BMC  Sports  Science,  Medicine  and  Rehabilitation.  2023  Aug

14;15(1):102.

12. Pace AK, Bruceta M, Donovan J, Vaida SJ, Eckert JM. An Objective Pain Score for Chronic Pain

Clinic Patients. Pain Research and Management. 2021 Feb 8;2021:1–8.

13. Garg  A,  Pathak  H,  Churyukanov  M  v.,  Uppin  RB,  Slobodin  TM.  Low  back  pain:  critical

assessment of various scales. European Spine Journal. 2020 Mar 8;29(3):503–18.

14. Ali SM, Lau WJ, McBeth J, Dixon WG, van der Veer SN. Digital manikins to self report pain on‐

a  smartphone:  A systematic  review  of  mobile  apps.  European  Journal  of  Pain.  2021  Feb

13;25(2):327–38.

15. Ali SM, Selby DA, Bourke D, Bravo Santisteban RD, Chiarotto A, Firth J, et al. Feasibility and

acceptability to use a smartphone-based manikin for daily longitudinal self-reporting of chronic

pain. DIGITAL HEALTH. 2023 Jan 16;9.

16. Galve Villa Maria and S Palsson T and CRA and RBC and BSA. Digital Pain Mapping and

Tracking in Patients With Chronic Pain: Longitudinal Study. J Med Internet Res [Internet]. 2020

Oct;22(10):e21475. Available from: http://www.ncbi.nlm.nih.gov/pubmed/33104012

17. Fillingim  RB,  Loeser  JD,  Baron  R,  Edwards  RR.  Assessment  of  Chronic  Pain:  Domains,

Methods, and Mechanisms. The Journal of Pain [Internet]. 2016 Sep 1;17(9):T10–20. Available

from: https://doi.org/10.1016/j.jpain.2015.08.010

18. Salaffi F, Sarzi-Puttini P, Atzeni F. How to measure chronic pain: New concepts. Best Practice &

Research  Clinical  Rheumatology  [Internet].  2015;29(1):164–86.  Available  from:

https://www.sciencedirect.com/science/article/pii/S1521694215000303

19. Galve Villa M, Palsson TS, Boudreau SA. Spatiotemporal patterns of pain distribution and recall

accuracy: a dose-response study. Scandinavian Journal of Pain. 2022 Jan 27;22(1):154–66.Lor

M,  Rabago  D,  Backonja  M.  Evaluation  of  the  Use  of  Colors  and  Drawings  for  Pain

Communication for Hmong Patients.  Pain Management Nursing [Internet].  2021;22(6):811–9.

Available from: https://www.sciencedirect.com/science/article/pii/S1524904221001624

20. Ali SM, Elsayed S, Lee RR, Firth J, McCarthy D, Dixon WG, et al. Clinical utility of digital pain

drawings captured by people living with musculoskeletal pain conditions: A qualitative study.

British journal of pain. 2025;Ali SM, Mountain DC, Lee R, Murphy D, Chiarotto A, Wong DC et

al. 

21. The  current  state  of  digital  manikins  to  support  pain  self-reporting:  a  systematic  literature

review. Pain Reports. 2025 Mar 10. Ali SM, Lee RR, McBeth J, James B, McAlister S, Chiarotto

https://preprints.jmir.org/preprint/84612 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Imami et al

A, et  al.  Exploring  the  Cross-cultural  Acceptability  of  Digital  Tools  for  Pain  Self-reporting:

Qualitative Study. JMIR Human Factors. 2023 Feb 8;10:e42177.

22. Alhadreti O. Comparing Two Methods of Usability Testing in Saudi Arabia: Concurrent Think-

Aloud  vs.  Co-Discovery.  International  Journal  of  Human–Computer  Interaction.  2021  Jan

20;37(2):118–30.

23. Holzinger A. Usability engineering methods for software developers.  Communications of the

ACM. 2005 Jan;48(1):71–4.

24. Eremenco SL, Cella D, Arnold BJ. A Comprehensive Method for the Translation and Cross-

Cultural Validation of Health Status Questionnaires. Evaluation & the Health Professions. 2005

Jun 1;28(2):212–32.

25. Caplan  S.  Using  focus  group  methodology  for  ergonomic  design.  Ergonomics.  1990

May;33(5):527–33.

26. Peart P. Clinical history taking. Clinics in Integrated Care. 2022 Jan;10:100088.

27. Kallio H, Pietilä A, Johnson M, Kangasniemi M. Systematic methodological review: developing

a framework for a qualitative semi structured interview guide.  Journal of Advanced Nursing.‐

2016 Dec 23;72(12):2954–65.

28. Ahluwalia SC, Giannitrapani KF, Dobscha SK, Cromer R, Lorenz KA. “Sometimes you wonder,

is this really true?”: Clinician assessment of patients’ subjective experience of pain. Journal of

Evaluation in Clinical Practice. 2020 Jun 3;26(3):1048–53.

29. Ali SM, Lee RR, Chiarotto A, Dixon WG, McBeth J, van der Veer SN. Adoption of Digital Pain

Manikins for Research Data Collection: A Systematic Review. In 2022.

30. Guest  G,  MacQueen  K,  Namey  E.  Applied  Thematic  Analysis.  Applied  Thematic  Analysis.

SAGE Publications, Inc.; 2014.

31. Egsgaard LL, Christensen TS, Petersen IM, Brønnum DS, Boudreau SA. Do Gender-Specific and

High-Resolution  Three  Dimensional  Body  Charts  Facilitate  the  Communication  of  Pain  for

Women? A Quantitative and Qualitative Study. JMIR Human Factors [Internet].  2016 Jul 20

[cited 2022 Nov 30];3(2):e5693. Available from: https://humanfactors.jmir.org/2016/2/e19/ 

32. Rizvi  N,  S Khan K,  Shaikh BT.  Gender:  shaping personality,  lives  and health  of  women in

Pakistan.  BMC  Women’s  Health  [Internet].  2014  Apr  1;14(1).  Available  from:

https://bmcwomenshealth.biomedcentral.com/articles/10.1186/1472-6874-14-53 

33. Pettersson L, Johansson S, Demmelmaier I, Gustavsson C. Disability digital divide: survey of

accessibility of eHealth services as perceived by people with and without impairment.  BMC

Public Health. 2023 Jan 27;23(1).

https://preprints.jmir.org/preprint/84612 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Imami et al

34. Henni SH, Maurud S, Fuglerud KS, Moen A. The experiences, needs and barriers of people with

impairments  related  to  usability  and  accessibility  of  digital  health  solutions,  levels  of

involvement in the design process and strategies for participatory and universal design: a scoping

review. BMC Public Health. 2022 Jan 6;22(1).

35. Piotr Merks, Vaillancourt R, Dulai I, Lamontagne G, Pinkas J, Urszula Religioni, et al. Exploring

the Role of Pictograms in the Comprehension of Pain. Journal of Pain Research [Internet]. 2023

Sep  1  [cited  2024  Aug  14];Volume  16:3251–63.  Available  from:

https://pubmed.ncbi.nlm.nih.gov/37790190/

36. Ashton-James CE, Dekker PH, Addai-Davis J, Chadwick T, Zakrzewska JM, Padfield D, et al.

Can images of pain enhance patient–clinician rapport in pain consultations? British Journal of

Pain. 2017 Jun 26;11(3):144–52.

37. Ali SM, Lee RR, McBeth J, James B, McAlister S, Chiarotto A, Dixon WG, van der Veer SN.

Exploring the cross-cultural acceptability of digital tools for pain self-reporting: qualitative study.

JMIR Human Factors. 2023 Feb 8;10:e42177.

https://preprints.jmir.org/preprint/84612 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Imami et al

Supplementary Files

https://preprints.jmir.org/preprint/84612 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Imami et al

Multimedia Appendixes

Baseline questionnaire.
URL: http://asset.jmir.pub/assets/18a1d68da84634abe90ae5470c68b02b.doc

Topic guide.
URL: http://asset.jmir.pub/assets/d3947c77375f98b8c9381acb3a5f59ef.doc

Observation checklist.
URL: http://asset.jmir.pub/assets/452175d0a83887756fd59a03d9069366.doc

Additional findings.
URL: http://asset.jmir.pub/assets/d121f79b206d6471fba79e16934912e5.doc

Powered by TCPDF (www.tcpdf.org)

https://preprints.jmir.org/preprint/84612 [unpublished, non-peer-reviewed preprint]

http://www.tcpdf.org

	Table of Contents
	Original Manuscript
	Supplementary Files
	Multimedia Appendixes
	Multimedia Appendix 1
	Multimedia Appendix 2
	Multimedia Appendix 3
	Multimedia Appendix 4



