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S1. SUPPLEMENTARY METHODS

S1.1. Patient and public involvement in the study

Recruitment  and  operation  of  a  research  advisory  group  (RAG).  The  research  team  designed  an  advertisement 

explaining  the  project,  and  a  role  profile,  which  were  circulated  through  our  local  longstanding  patient/public 

involvement (PPI) groups across our region. There were no specific requirements other than to have had personal  

experience of a mental health condition or experience of caring for someone who had, and an interest in the project. 

After receiving applications, the PPI lead met all applicants to discuss further and to answer any questions. Of nine  

original  applicants,  five became involved as part  of the RAG in person and one was involved remotely providing 

advice.  The RAG were invited to a meeting at  which the research team presented the broad scope of the clinical  

informatics work in which they were involved (known as the Clinical Informatics for Mind and Brain Health [CLIMB] 

project,  funded  via  Medical  Research  Council  [MRC]  Mental  Health  Data  Pathfinder  grant  MC_PC_17213). 

Subsequently,  the research team and RAG continued their  association through meetings,  e-mails,  and phone calls,  

though in-person meetings were curtailed after the COVID-19 pandemic arrived in the UK.

Survey design and piloting. The RAG and research team jointly produced the questions for the survey project at face-to-

face meetings for this purpose. The research team explained their objectives and the RAG contributed their own, helped  

formulate  the  questions  needed,  and  helped  to  design  the  survey  content.  This  took  several  group meetings  plus  

additional one-to-one meetings and e-mail contacts. RAG members added questions and removed some suggested by 

the  research  team that  they  disliked,  particularly  revising  the  survey  sections  on  personal  characteristics  and  the  

suggested/draft consent form. The RAG spent considerable time helping with revisions to the language of the project, as 

they felt the initial drafts were too verbose and “scientifically” phrased. Once the first draft was ready and implemented  

electronically,  the  RAG  were  instrumental  in  testing  it  themselves  and  via  their  family,  friends,  and  colleagues,  

providing feedback that the research team incorporated to shape the final survey. Once finalized, the research team and 

RAG piloted the survey again to estimate the time it would take to complete (estimated at 18–25 minutes, the figure 

used subsequently as part of the research ethics application). The RAG also helped to design and revise the materials  

used to publicize the study.

Survey participation. Patients, carers, and other members of the public participated in the survey.

Dissemination. After initial analysis, the research team briefed the RAG on the results. The research team and RAG co-

wrote the lay summary of the results, which was sent to all participants who had left an e-mail address for this purpose.  

The research team drafted the present manuscript and some members of the RAG chose to participate as authors, editing 

and critically revising the content.

S1.2. Survey content

The survey sequence is shown in full in the Appendix A and Appendix B. In outline, it was as follows:

• Information, consent, and a question how the participant heard about the survey. (Participants were asked to 

indicate the health organization, if any, through which they had heard about the study and recruitment was 

attributed to those sites.)

• An explanation of “NHS” (used as shorthand for NHS/HSC), “health data”, “identifiable health data”, and 

“clinical care”.

• Questions about current and desired sharing of identifiable health data for clinical care purposes.

◦ A multiple-choice  question  on  the  respondent’s  understanding  of  how  NHS  clinical  care  providers 

currently share their identifiable data for clinical care purposes, without asking each time.

◦ A statement that most NHS providers are separate and do not currently share identifiable data without 

asking,  followed  by  a  multiple-choice  question  as  to  if/how the  NHS  should share  the  respondent’s 

identifiable data for clinical care purposes, without asking each time (with all stems ending “… without 

asking me first”).

• Questions about personal experience of health conditions.

◦ Whether the respondent had or hadn’t experienced a mental health (MH) condition at some point (or a 

prefer-not-to-say option). If answered positively, categorical questions about what sort of condition that 

was, and whether it was recent or >5 years ago, and what sort of support had been obtained (e.g. from 

NHS or other sources).

◦ Whether the respondent had ever used physical health services, and if so, which categories.

• Fictional examples of  identifiable health data were presented.  These included identifiers,  diagnoses,  and 

notes.
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• A framing statement was presented, randomized to be one of the following:

◦ Neutral: “We would like to find out your perspective on using information about your mental health and 

your physical health.”

◦ MH  concern: “Previous  surveys  have  found  that  people  have  more  concerns  about  the  use  of  their 

identifiable health data relating to their mental health than other aspects of their physical health care.” This 

statement was based on previous findings.1

◦ Holistic: “Mental  and  physical  illnesses  overlap,  so  holistic  health  care  is  important.  Mental  health 

problems have physical  consequences,  and physical  illnesses have important  consequences for mental 

health.” This statement is also true (e.g. 2,3).

• Likert-style questions about how likely the respondent would be to share their identifiable physical health data, 

for clinical care purposes, with a range of NHS “destinations”, without being asked each time.

• Likert-style questions about how likely the respondent would be to share their identifiable mental health data, 

for clinical care purposes, with a range of NHS destinations, without being asked each time.

• Fictional examples of  de-identified structured health data were presented (the same examples as before, 

now de-identified,  and without any free text).  These included alphanumeric research identifiers,  “blurred” 

demographics (age, sex, geographical region), and diagnoses.

• Likert-style  questions  about  how likely  the  respondent  would  be  to  share  their  de-identified  (structured)  

physical health data with a range of research destinations, without giving consent each time.

• Likert-style questions about how likely the respondent would be to share their de-identified (structured) mental  

health data with a range of research destinations, without giving consent each time.

• Fictional examples of de-identified free-text health data were presented. These were the same de-identified 

data as before, but now with de-identified versions of the free-text notes. Explicit commentary was given that 

there was more information present,  and a slightly higher risk of  inadvertent  identification.  We gave the  

example of a hypothetical newspaper report that might enable someone to re-identify a patient.

• Likert-style questions about how likely the respondent would be to share their de-identified (free text) physical  

health data with a range of research destinations, without giving consent each time.

• Likert-style questions about how likely the respondent would be to share their de-identified (free text) mental  

health data with a range of research destinations, without giving consent each time.

• An explicit change of topic was noted.

• We  asked  Likert-style  questions  about  how  likely  people  would  be  to  sign  up  to  a  single  system  for 

controlling how one’s NHS data is used (clinically and for research),  for a variety of types of system (e.g. 

online, in person), who should look after such consent-related data, what the respondent’s preferred method 

would for changing their preferences, and overall how likely they would be to sign up to such a system.

• We showed a specimen consent form for such a system (see below for full details).

◦ First, the specimen form asked about sharing data for direct health care purposes.

▪ It  defined  “confidential  patient  information”  4,  and set  the context  in  terms of  health  care  being 

provided directly to the respondent.

▪ It offered a yes/no decision: “I agree that all NHS care providers and professionals may share my 

confidential patient information with each other for the purposes of my treatment and care.”

◦ Second, the specimen form asked about the use of de-identified data for research.

▪ It provided brief information about the NHS’s promises to use anonymised data for research (e.g. 5,6). 

It  said  that  research  was  conducted  by  the  NHS  and  by  NHS-approved  researchers  such  as 

universities. It referred to strict security controls and NHS oversight.

▪ It offered a yes/no decision: “I agree that all NHS care providers may share my confidential patient  

information with each other and de-identify it for the purpose of research.”

▪ We phrased the question in  this  way because  it  is  already permitted,  given NHS research  ethics 

approvals,  for  NHS bodies  to  de-identify  health  data  for  research.7,8 However,  cross-site  linkage 

within the NHS is more challenging; if  linkage is conducted with direct  identifiers such as NHS 

numbers, this is work involving confidential patient information for research, which requires either 

explicit consent or approvals (in England) under section 251 of the NHS Act 2006 4 (as amended) and 

the Health Service (Control of Patient Information) Regulations 2002.9 That is the case even if the 

data are de-identified subsequently and researchers never see identifiable information.
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▪ We said also that saying no would not prevent all uses of one’s confidential information for research. 

At present, in England, the NHS National Data Opt-Out is the mechanism to opt out from uses of 

one’s confidential personal information where that use is governed by section 251 of the NHS Act.10,11

◦ Third, the specimen form asked about taking part in research.

▪ It discussed briefly research involving direct participation, stating that the NHS promised to inform 

people  of  research  studies  for  which  they  may  be  eligible,5,6 and  saying  that  there  is  never  a 

commitment to take part.

▪ It  offered a  yes/no decision:  “I  agree that  NHS-approved researchers  may learn  my identity  and 

contact me directly about research studies for which I may be eligible.”

◦ Having showed the respondent  the specimen consent  form, we asked Likert-style questions about  its 

clarity, how the respondent understood its meaning, whether some additional aspects should be added, 

whether  the  respondent  was  previously  aware  of  the  NHS National  Data  Opt-Out,  and  whether  the 

respondent would choose to sign such a form if it were available to them today.

• We asked, via a multiple-choice question, whether sign-up portals for research should be multiple (as they 

are now), single (across the NHS), or split by mental/physical health research.

• We asked about  the  respondents’ preference for  linkage of  their health data to  other data sources for 

research. We set out a basic method commonly used for identifiable linkage, in which special permissions are 

sought, trusted third-party linkage is conducted (using identifiable information), followed by de-identification 

for research. We asked whether the respondent would be happy (yes / not sure / no / prefer not to say) for their  

health data to be linked to a number of “state” sources (education, police/criminal justice, transport, housing,  

immigration, social security), giving simple examples of the potential research reasons for each linkage, plus 

universities (e.g. if the respondent had volunteered for research studies) and data held by private companies.

• Finally,  we  asked  optional  demographic  questions:  gender;  age  range;  ethnicity;  sexuality;  religion; 

employment status, with conditional questions sufficient to determine the UK Office for National Statistics  

(ONS) National  Statistics  Socio-Economic Classification (NS-SEC)12 via the  “self-coded” method13 if  the 

respondent answered in full; UK nation of residence; and (if the respondent was willing) their postcode, to 

calculate a “blurred” geographical version as described below. We used ONS demographic categories where 

available. We offered the option to leave an e-mail address to receive a summary of results when available.

• The survey closed by thanking the participant (not shown in the Appendices).

The REDCap design for the survey is shown in Appendix A, and the resulting survey (including the specimen consent 

form) is shown in Appendix B.

S1.3. Analysis of geography including Index of Multiple Deprivation

Where participants agreed to leave a postcode, this was converted to a larger ONS geographical area, so that individuals 

could not inadvertently be identified.  In  turn,  the larger  geographical  area was converted to  an Index of  Multiple  

Deprivation (IMD),  a  composite rank measure covering income,  employment,  education,  health,  crime,  barriers  to 

housing and services, and living environment.14 A lower raw IMD indicates greater deprivation. For England and Wales, 

postcodes were converted to a Lower Layer Super Output Area; these have a minimum population of 1,000 and a mean 

population of 1,500.15 For Scotland, the Data Zone was used; for Northern Ireland (NI), the Super Output Area (SOA). 

Here, we use the term “geographical area” (GA) for LSOA (England and Wales), DZ (Scotland), or SOA (NI). We used 

GAs from the 2011 Census.

GAs were converted to a UK-wide IMD score,16,17 using the scale relative to England, in which high numbers represent 

greater deprivation. As this UK-wide data set uses 2001  DZs  for Scotland, we mapped these to 2011 DZs.18 Where 

multiple 2001 DZs mapped to one 2011 DZ, we took the mean of  their UK-wide IMD scores,  weighted by their 

population contribution to the 2011 DZ.18

Since GAs do not have equal populations, we corrected for population when calculating centile of deprivation. We used 

mid-2019 ONS estimates of  GA population.19–21 We calculated deprivation centile (100% meaning most deprived) by 

calculating, for each GA, “what percentage of the total UK population (66,796,806) live in a GA with a UK IMD score 

that  is  equal to or lower than that of this GA (i.e.  in areas that are  equally or less deprived than this GA)?”. We 

calculated quartiles similarly.

To show the distribution of deprivation, we plotted the distribution of deprivation centile using a Gaussian kernel 

density estimate.

For map representations, the Apr 2019 ONS local authority district boundaries22 (which exclude the Channel Islands) 

were used with the Nov 2019 ONS Postcode Directory.23
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S1.4. Sensitivity analysis via survey weighting

As a sensitivity analysis to correct for unrepresentative demographic sampling during general linear modelling, we used 

raking,24 specifically the American National Election Study (ANES) weighting algorithm25 via the anesrake package.26,27 

We defined dimensions (classification variables) and categories (within dimensions) as shown in Supplementary Table 

1, collapsing across some low-frequency categories in the survey. We included all such variables in the raking, and used 

the default weight cap of 5.

The algorithm does not alter weights for categories for which population expected proportions are not known (e.g. those 

identifying as neither male nor female, for which Census data are not available, or those answering “prefer not to say” 

for a given question). Such respondents are therefore assigned a weight of 1 in that category, representing them fairly in 

the absence of any other information with which to weight them.

Population values for some questions were not available; for example, sexual orientation was not part of the UK 2011 

Census.28

We weighted all respondents once only,  consistently (ignoring the potential for discrepant drop-out rates across the 

survey).

We used  weighted  versions  of  the  statistical  models  (see  Methods)  that  did  not  include  demographic  predictors, 

labelling these with “W” (e.g. model CW1 was a weighted version of model C1).

S1.5. Effect size plots

We show effect sizes with 95% confidence intervals from selected statistical models. We use the conventional language 

of “factor” (discrete predictor), “levels” (possible values of a factor), and “term” (individual predictive term in a GLM, 

such as “destination” or “destination × nature”).  Effect  sizes are shown as  uncorrected pairwise comparisons to a 

reference category within each term. For age, we used the central category (age range 45–54) as the reference category, 

because there were very few participants in the “under 18” category. For brevity, we restrict plots to those model terms 

with a significant F test. We show degrees of freedom to 1 decimal place and statistics to 3 significant figures.

F tests, as for the main results, were taken from anova(model) via lmerTest::anova.lmerModLmerTest, giving type III 

sums of squares via the Satterthwaite method for degrees of freedom.29 Type III sums of squares test the effect of each 

term  “over  and  above”  others.30 Pairwise  comparisons  were  taken  from  summary(model) via 

lmerTest::summary.lmerModLmerTest, also using Satterthwaite’s method.

We note the important difference between these pairwise contrasts, helpful for basic visual display, and the omnibus F 

test for the term.30 In particular, we note firstly that for a single factor with three levels (A, B, and C with A as the 

reference level), the omnibus F test tests the null hypothesis A = B = C; if this null hypothesis is rejected, it remains 

possible that neither the pairwise hypothesis A = B nor the hypothesis A = C is rejected (for example, if the ordering is 

B < A < C). Thus, failure to observe differences in the specific pairwise contrasts does not imply that there are no  

differences in the data. Secondly, a similar effect can be observed with interactions: pairwise contrasts within interaction 

components  may sometimes be suboptimal compared to subgroup simple effects analyses.30 Thus,  we used simple 

effects analysis for detailed follow-up of significant interactions where appropriate.

S1.6. Free-text values and comments

Some respondents wrote in responses for “other” categories. Some provided free-text comments where invited to do so. 

A few e-mailed the study team separately. We provide narrative summaries of these answers, paraphrasing to avoid  

direct quotations and reporting “n < 10” where appropriate to mask small numbers.

For free-text comments on the proposed draft national consent form, we conducted a thematic analysis via the inductive 

approach31 as follows. Comments were imported into a MySQL database table32 whose primary key was the REDCap 

source record identifier. The unit of analysis (row) was a free-text comment from a single respondent. Analysis was  

performed in MySQL Workbench33 by a single rater. All comments were read individually in an initial familiarization 

phase (phase 1).31 Initial  topics (subthemes) were drafted (phase 2)  and collated into themes (phase 3).31 Boolean 

columns representing each topic were created directly via Structured Query Language (SQL).34 All comments were read 

sequentially and classified as matching each topic or not; one comment could be classified against multiple topics.  

Comments were invited in relation to the consent form specifically, but many respondents made broader comments, and 

we incorporated all topics, except topics unrelated to the study specifically (which we summarize in narrative form  

separately for completeness, but did not tally). Where new topics were identified in the coding run, these were added as 

columns, themes reviewed and revised, and classification performed again for that and all preceding comments (phase 

4). Themes were collated into a narrative and topic comments described (phase 5). We report tallies by theme and by 

topic within each theme (subtheme) (phase 6).31
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S2. SUPPLEMENTARY RESULTS

S2.1. Recruitment and completion

Supplementary Figure 1 shows recruitment sources, recruitment rates, and survey participation by stage.

S2.2. Demographics

A demographic breakdown is shown in Supplementary Figure 2.

Free-text values provided in response to “other, please specify” categories included:

• Mental health conditions  (n = 274):  many unique responses,  with non-unique responses  distinct  from the 

options  offered  including:  ADHD  [attention-deficit/hyperactivity  disorder],  Asperger’s 

syndrome/autism/autistic spectrum disorder, bereavement, body dysmorphic disorder, dissociative disorders, 

gambling disorders, insomnia, low mood, memory problems, menopause-associated symptoms, non-epileptic 

attack disorder, overdose, post-traumatic stress disorder, postnatal depression, suicidality, and stress.

• Mental  health  services  used (n =  254):  many unique  responses,  with  non-unique  responses  including: 

counselling services, military services, specific named charities (including Mind and Samaritans), university 

mental health support services, and well-being services.

• Physical  health  services  used (n =  258):  many unique  responses,  with  non-unique  responses  including: 

chiropractors, complementary therapists, dentistry, maternity services, NHS web sites, osteopaths, pharmacists, 

physiotherapists, and well-being services.

• Gender (n = 29): non-unique responses included: agender, gender fluid, non-binary, trans/transgender.

• Ethnicity (n = 150): a large number of  responses more detailed than the ONS options on offer, with some 

critical of the premise.

• Sexuality (n = 65): a number of unique options and some critical of the premise or phrasing, plus some with 

multiple responses (e.g. asexual, panromantic, pansexual).

• Religion (n = 219): a range, some more closely specifying options offered (e.g.  agnostic,  atheist,  Baptist,  

Catholic, Church of England, humanist, Jehovah’s Witness, Methodist, Orthodox, Quaker) and some for beliefs 

not  listed (e.g.  Baha’i,  druid,  Jedi,  pagan,  pantheist,  spiritualist,  Wiccan),  including  a  number  of  unique 

responses.

• Geography (England n = 43, Scotland n < 10, Wales n = 20, Northern Ireland n < 10): a range of geographical 

divisions not matching the categories offered.

S2.3. Experience

Participants’ experience of mental health conditions/service and physical health services are shown in Supplementary 

Figure 3.

S2.4. Raking

The raking algorithm converged  stably,  and substantially  improved the  match to  population  marginal  proportions, 

though was unable to make the resulting weights  match the population marginals completely within the constraints 

specified. We show observed and raked proportions in Supplementary Table 1.

S2.5. Weighted analysis of sharing preferences

Weighted analyses (Supplementary Figure 4) were quantitatively similar to the primary results (compare Figure 3), 

and statistical analyses showed the same key patterns, although with somewhat weaker framing effects.

For clinical purposes (model CW1, n = 24497), there were effects including destination (F3,181628 = 6310, VLP), nature 

(F1,181756 = 4860, VLP), nature  × framing (F2,181756 = 21·3,  p = 5·41 × 10−10), destination × nature (F3,181624 = 5·84,  p = 

0·000557), and destination × framing (F6,181628 = 4·38, p = 0.000199). In sub-analyses of the framing effects (analysis of 

MH and PH data separately using model CW1B), there was no effect of framing for PH data (F < 1, NS) but this time 

the framing effect for MH data was not itself significant (framing, F2,13607 = 1·74, NS; destination × framing, F6,84700 = 

1·91,  p = 0.0748). As for the main analysis (model C1), the framing effects were slightly smaller for geographically 

broader (e.g. UK-wide) sharing, driving a destination × framing interaction via PH data.
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For research purposes (model RW1,  n = 23869),  main effects included destination (F5,547684 = 74700, VLP) nature 

(F1,547914 = 1613, VLP), detail (F1,548574 = 5270, VLP), and framing (F2,13472 = 3·09,  p = 0·045). Interactions included 

destination × nature × detail (F5,547655 = 8·64,  p = 8·64 × 10−8) and nature × framing × pandemic (F2,547914 = 5·25,  p = 

0·00536). In sub-analyses of the framing effects (analysis of MH and PH data separately using model RW1B), framing 

main effects were not independently significant, though there were  destination × framing interactions as before.

S2.6. Weighted views on linkage to non-health data for research

Supplementary Figure 5 shows weighted views on linkage to non-health data for research (compare Figure 4).

S2.7. Effect sizes

Supplementary  Figure  6 shows  effect  sizes  for  models  C1,  R1,  and  L1.  These  models  include  data  from  all 

participants who answered the relevant questions, including those who did not supply full demographic information 

(compare Figure 6).

S2.8. Weighted views on a national data sharing consent system

Supplementary Figure 7 shows weighted views on a national data consent system (compare Figure 7).

S2.9. Free-text comments on the suggested consent form

Themes of free-text comments in relation to the proposed consent form (n = 3112 comments/respondents), with tallied 

topics within them (subthemes), included:

• Form design (n = 1312 respondents; note that subtheme counts within a theme can sum to more than the theme 

total because individual respondents sometimes commented across multiple subthemes):

◦ Too long/complex (n = 732).  The form was too long and/or complex, or the text (or aspects of the text) 

should be clearer or simpler, including statements that the reader found it OK but felt that others (not  

specified in detail) would not.

◦ Visual style (n = 395). Regarding visual clarity and style (e.g. typography, layout, colours, and the spelling 

of ‘organization’ versus ‘organisation’).35

◦ Clear/good (n = 159). The form was satisfactory, good, clear, and/or concise.

◦ Extra information or accessible versions (n = 271). There should be accessible forms, easy-read versions, 

alternative language versions, or accompanying explanations (e.g. leaflet, illustrations, video, explanations 

of the benefits and risks of data sharing).

◦ Too brief (n = 18). It was too brief, and/or required more detail or explanation (in general).

◦ Biased (n = 16). It was biased, coercive, or misleading in its questions.

• Method of completion (n = 308):

◦ Digital (n = 69). A digital or online version would be desirable or preferable (or in some cases that a paper 

copy would be desirable or necessary as well).

◦ Non-digital  (n = 26).  A paper copy would be desirable or  necessary, or  that  not  everyone could use 

internet-based methods.

◦ One-to-one support (n = 90). One-to-one support (e.g. face-to-face, e-mail, telephone) would be desirable 

or necessary (from a clinician or other unbiased person, including support for those who may lack capacity 

to decide, and for children).

◦ Copies (n = 27). People should have copies of what they agreed to.

◦ Changing preferences  (n = 96). It should be easy to revisit and update one’s preferences and/or contact 

details (and/or clarity on what would happen to data previously shared under such circumstances).

◦ Enough time (n = 49). It is important people have time to complete the form and do not feel pressured to 

do so, and/or are not asked during times of personal medical crisis.

• Legal aspects (n = 58):

◦ Legal  (n =  58).  That  the  Data  Protection  Act  and/or  European  Union  (EU)  General  Data  Protection 

Regulation (GDPR), Access to Health Records Act, Information Commissioner’s Office,  NHS privacy 

documents  (e.g.  privacy  impact  assessments,  Caldicott  Guardian  framework),  or  mental  capacity 

frameworks (e.g.  Mental Capacity Act, Lasting Power of Attorney) should be referenced explicitly, or 
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views  that  the  proposed  system/form  would  be  (or  that  existing  NHS  information  systems  are) 

incompatible with one of these.

• Managing data related to consent (n = 83):

◦ Data for the consent  process  (n = 83).  Relating to self-identification when completing the form: that 

asking for an NHS number is problematic as people may not know this, that some identifiers (e.g. full  

name, address, e-mail address) are unnecessary or sometimes unnecessary, or that some (e.g. telephone 

number, previous names and addresses) should be added, or concerns about the management of identity 

information used for the consent form.

• Management of healthcare data (n = 1079):

◦ De-identification (n = 164). That aspects of de-identification/anonymisation/pseudonymisation needed to 

be clearer, including that asking for identity data whilst recording preferences about de-identified data use 

was confusing, or that any form of pseudonymisation (rather than full anonymisation) is undesirable, or 

that examples should be given of identifiable versus de-identified data.

◦ Data security  (n = 594). That the security and privacy of healthcare data is of paramount importance, 

including that more detail should be provided about data security/sharing or privacy controls, or that the  

respondent did not trust the NHS or the UK to manage data security properly.

◦ Centralization (n = 30). Greater centralisation of data increases concern and risks.

◦ Sharing desirable (n = 290). Data sharing is desirable in general, for clinical or research purposes or not 

specified.

◦ Sharing undesirable  (n = 74). Data sharing is undesirable in general, e.g. without case-by-case specific 

consent (± except in emergencies).

◦ Opt-outs (n = 134). That opt-outs should be more prominent, the default, that the system should be linked  

with the NHS National Data Opt-Out (directly or by implication), or that the relationship to NHS Act 

Section 251 approval was unclear.

• Categories of healthcare data (n = 77):

◦ Distinguish  mental/physical  health  (n =  45).  Mental  health  and  physical  health  data  should  be 

distinguished.

◦ Combine  mental/physical  health  (n <  10).  Mental  health  and  physical  health  data  should  not  be 

distinguished.

◦ Distinguish  health  data  in  other  ways  (n =  11).  Further  subtypes  of  health  data  (e.g.  sexual  health, 

drug/alcohol use) should be distinguished.

◦ Distinguish  free  text  from structured  data  (n =  23).  Free/narrative  text  should  be distinguished  from 

structured data.

◦ Distinguish data by age (n < 10). Data should be distinguished by its age (historical versus recent).

• Categories of use (n = 264):

◦ Clinical versus research (n = 44). Clinical and research uses of data should be more clearly distinguished 

(e.g. not included on the same form).

◦ Transparency of use  (n = 34). That people should be informed about, or be able to inspect, or choose 

regarding, each individual use of their data, and/or the results of research involving their data.

◦ Profit-making (n = 198). That profit-making use should not happen, or people should be paid directly for 

providing data used for profit, or that the NHS should ensure that it profits from such data use.

• Data or use/users, not distinguished (n = 74):

◦ More detail (n = 74). More detailed options should be available (in general).

• End users (n = 674):

◦ Specify clinical users more  (n = 147).  Permissions to share clinical data should not relate to the whole 

NHS, but be more detailed (e.g. local, regional, or regarding specific staff groups, or regarding private 

healthcare providers, or the relationship to social rather than health care).

◦ Consent not needed (n < 10). That consent (or at least explicit consent) is not required for aspects of data 

sharing, or should not be required.

◦ Specify researchers more (n = 268). That “NHS-approved researchers” is too vague, and that more detail 

about who such researchers are, or more detailed options to select from (up to and including case-by-case 

approval by the patient concerned), should be provided.
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◦ Third-party/private users (n = 417). That healthcare data should not be available to private or third-party 

companies (or should require specific permission), including insurance companies and other profit-making 

organizations, or that later developments to provide them with data would be of concern.

◦ Other state users  (n = 29).  That use by other state/Government organizations would be of concern, or 

more detail would be required in that regard.

◦ Overseas users (n = 52). That use by overseas users (e.g. researchers) would be of concern, e.g. because 

other countries have different data regulations.

• Contact by researchers (n = 69):

◦ Contact  by  researchers  (n =  69).  That  more  detailed  options  should  be  available  about  consent  for 

research, or that being contact directly would be of concern (including about frequency of contact, and 

preferences  that  contact  is  always  via  clinical  teams  rather  than  researchers  being  given  identifiable 

information).

• Overall objectives (n = 144):

◦ Good idea (n = 128). The consent system or project was a good idea (in general).

◦ Bad idea (n = 16). The consent system or project was a bad idea, or unnecessary.

• Other (n = 242):

◦ We did not tally comments relating to other topics, such as the accuracy of health records themselves, 

patient  access  to  health  records  (or  holding the  primary  version  of  all  their  health  data  themselves), 

descriptions of an individual’s care, details of how the respondent would themselves choose, comments on 

the  relationship  to  consent  for  clinical  treatment,  expressed  wishes  that  the  research  team  be  shot, 

comments that people never read forms anyway, views that an independent body should oversee such a 

process, or concerns about research bias relating to who would or would not consent to their data being  

used.

S2.10. Other free-text comments

Themes of the free-text comments sent to the research team separately included:

• That the respondent’s preferences regarding mental versus physical health data had been driven by personal 

experience of information being misused (n < 10).

• That all research use of data should require informed consent, involving participants’ knowledge of the nature 

of the research (n < 10).
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S3. SUPPLEMENTARY DISCUSSION

S3.1. Under-represented groups

All surveys carry the risk of sample bias, even if participation is a legal obligation.36,37 The use of an online survey 

biases  against  or  precludes  some  groups  (e.g.  those  without  Internet  access;  those  without  appropriate  assistive 

technology; those for whom our REDCap site was insufficiently accessible; those with reading difficulties; those not  

fluent in English). We had envisaged that recruitment via a large network of health professionals (such as those forming 

the  NIHR CRN) would  help  to  overcome these  problems.  This  would have included NHS research  support  staff 

providing assistance in person, if  requested, and the provision of NHS devices to complete the survey. Our ethics 

approvals and protocol covered this process, and such support may indeed have taken place very early in the study,  

before COVID-19. Use of face-to-face recruitment by healthcare teams was also expected to enrich the sample for  

current users of healthcare services,  and thus indirectly for groups at higher risk of health conditions. Face-to-face 

recruitment was the favoured approach of several participating healthcare sites. We had also planned to hold events in  

selected towns across the UK, and to reach out to local community groups directly and via the participating/recruiting  

sites, to try to ensure representative coverage (including of minority groups).

However, soon after the study opened, face-to-face recruitment and engagement became impossible (prohibited) due to 

COVID-19.  Thereafter,  we  had  to  rely  on  online  methods  of  recruitment  only.  Even  after  a  degree  of  national  

“unlocking”, extra care was advised for groups vulnerable to COVID-19, to minimize unecessary face-to-face contact, 

and some restrictions remained. Direct healthcare was prioritized throughout and in-person NIHR/NHS support for 

research was restricted, primarily to studies relating directly to COVID-19 (e.g. studies of vaccinations and treatments).  

This enforced shift to online recruitment and lack of anticipated extra support will have contributed to some of the  

observed bias (Supplementary Table 1).

During this period, we observed from anonymous data that some groups (e.g. males, young people, those of minority 

ethnicity) were under-represented amongst respondents who reported demographic information. One of our approved 

online recruitment methods was via social media, and some social media sites permit targeted as well as untargeted 

advertising, but only for some demographic characteristics; observing this bias, we prioritized young people and males 

for some of our study advertising. Rather than relying only on static recruitment materials, we made an online video to  

try to boost recruitment from groups predisposed to this format. We did not measure the effects across time, but overall 

these measures were inadequate to address the bias. In the analytical  phase,  however,  we confirmed that weighted  

(raked) analyses were not materially discrepant from unweighted analyses (Supplementary Results).

The problem of some groups being under-represented remains, internationally.38,39 We are currently working with UK 

organizations  and  individuals  representing  minority  groups  and  with  patient/public  involvement  and  engagement 

networks across the UK, including via the Health Data Research UK (HDR UK) mental health data research hub, 

DATAMIND40 (MRC grant reference MR/W014386/1), to reach out to those whose views are insufficiently heard.

S3.2. UK legal basis for using NHS data for clinical or research purposes

We are not legal experts and this is  not,  and should not be taken as,  legal advice.  This topic is  also undoubtedly 

complex. However, our understanding of the legal basis for the holding and use of NHS data in the UK is as follows,  

summarized in Supplementary Figure 8. We focus on legislation and guidance applicable to England, where we work, 

and where we discuss research, we focus on research by public authorities such as NHS organizations, universities, and 

research council institutes.41

Main UK data protection laws. The European Union (EU) General Data Protection Regulation (GDPR)8 governs data 

protection within the EU. The UK implemented this in domestic law via the Data Protection Act 2018 (DPA).7 When the 

UK left the EU in 2020, the GDPR remained in UK law as the “frozen GDPR” or “UK GDPR”, by virtue of the 

European Union (Withdrawal Agreement) Act 2020 §3,42 which enabled some legislation to be amended by ministerial 

direction following the UK’s withdrawal from the EU, and the Data Protection, Privacy and Electronic Communications 

(Amendments etc[.]) (EU Exit) Regulations,43 a statutory instrument (ministerial order) that amended relevant UK data 

protection legislation. We refer simply to the “GDPR” below. Data protection in the UK is overseen by the Information 

Commissioner’s Office (ICO), the UK’s independent authority for data protection.

The UK also has specific legislation that governs NHS data, including the NHS Act 20064 and the Health Service 

(Control of Patient Information) Regulations (CPIR).9 The NHS Act has since been amended, including by the Health 

and Social Care Act 2012 (HSCA)44 and the DPA, and is often referred to as the “NHS Act 2006 (as amended)” (NHSA) 

as a result. Additionally, there is a duty of confidentiality applicable to health care arising from common law (which is  

to say, case law rather than statute).45 A duty to share information for health care, discussed below, was created by the 

Health and Social Care (Safety and Quality) Act 2015 (HSCSQA).46
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Governance within NHS organizations. In addition to statutory and common-law obligations relating to privacy and 

data  protection,  NHS staff  delivering  health  care  operate under  professional  duties  of  confidentiality,  overseen  by 

regulators such as the UK General Medical Council (GMC) and the Nursing and Midwifery Council (NMC). They set 

out confidentiality requirements.45,47 NHS organizations must appoint a Data Protection Officer (GDPR Article 37, page 

55) and also a Caldicott  Guardian, a  senior professional responsible for safeguarding the confidentiality of patient 

information.48 Many NHS Trusts are active in medical  research,  which has  additional governance requirements,  as 

outlined below.

Nature of the identifiable data. Data relating to an identifiable living person is “personal data” under GDPR Article 

4(1) (p. 33), and DPA §3 (p. 2). Both the GDPR (Recital 27, p. 5) and the DPA (§3) exclude personal data relating to 

deceased persons, but the NHS continues to treat information about deceased people with respect for confidentiality,  

and a common law duty of  confidentiality (or confidence) continues to apply to deceased people.49 Health data is 

“sensitive personal data” or “special category” data or a topic of “sensitive processing” [GDPR Recital 10 (p. 2) and  

Article 9 (p. 38); DPA §35(8) (p. 22) and §86 (p. 51)]. The NHSA4 refers to medical data, which may be de-identified, 

as “patient information” [NHSA §251(10), p. 266] and uses the term “confidential patient information” for identifiable  

medical data [NHSA §251(11), p. 266], making explicit reference also to the obligations of confidence. This obligation 

of confidence is expanded on further49 by the ICO.

Clinical  purposes:  identifiable data.  Though it  is  perhaps surprising at  first,  consent  is  not the main legal  basis 

through which the NHS holds sensitive personal data about patients. Of course, patients often give consent, explicitly or  

implicitly.  However,  health  care  also  involves  patients  who  lack  capacity  to  consent50,51 or  who explicitly  refuse, 

whether with capacity or not.52–54 There are other valid reasons for data processing without consent.45 Accordingly, the 

legal basis for NHS organizations to hold identifiable patient data is not, or should not be, consent. 55,56 Instead, it is 

usually  GDPR Article  6(1)(c)  (p.  36),  processing  of  personal  data  to  comply  with  a  legal  obligation  on the  data  

controller;  GDPR Article 6(1)(e),  processing to  perform a task in the public interest  or  in the exercise of  official 

authority vested in the controller; GDPR Article 6(3), setting out that the meaning of 6(1)(c) and 6(1)(e) can be defined  

by EU or member state law; GDPR Article 9(2)(h) (p. 38), processing of special categories of personal data for the  

purposes  of  the  provision  of  health  care;  GDPR Article  9(3),  that  use  of  Article  9(2)(h)  requires  obligations  of  

professional secrecy; DPA §10(2) (p. 6), that processing of special categories of personal data fulfils the conditions of  

GDPR Article 9(2)(h) if it meets a condition in Part 1 of Schedule 1 of the DPA; and DPA Schedule 1 (Part 1) ¶2 (p.  

131), health or social care purposes. Sometimes GDPR Article 9(2)(i), processing for reasons relating to public health,  

also applies.55

Clinical service evaluation and audit.  NHS organizations routinely evaluate the performance of their own services, 

and may use identifiable or de-identified data to do so. If possible, the latter is clearly preferable from an information 

governance  standpoint.  There  is  a  distinction  between  service  evaluation,  which  NHS  organizations  conduct  

independently, and research (discussed next), which requires independent research ethics approvals and governance. 

The distinction between research and service evaluation may be less sharp for work involving only the secondary use of 

routinely collected data. The NHS Health Research Authority (HRA) provides classification guidance. 57 Legal support 

for service evaluation may include GDPR Article 6(1)(c), legal obligation; Article 6(1)(e), task in the public interest;  

Article 9(1)(h), which includes the “management of health or social care systems and services” as well as direct health  

care; and DPA sections as in the preceding paragraph.

Clinical purposes: data processors. While data controllers “own” data and are responsible for deciding how it is 

processed [e.g. GDPR Article 4(7)], data processors handle data on behalf of the controller and do what the controller 

instructs [e.g. GDPR Articles 4(8) and 29]. The contract between the two (e.g. GDPR Articles 28–30, pp. 49–51) is 

formalized via  a data  processing agreement.  An NHS organization (data  controller)  will  often  engage commercial 

organizations as data processors to manage identifiable and sensitive patient data, such as when a software company 

provides an electronic health record system to the NHS; this situation is very widespread.58

Clinical purposes: sharing data between NHS organizations.  The Caldicott  principles include the duty to share 

relevant information for clinical care; the 2013 Caldicott review (“Caldicott 2”) noted that this can be as important as  

the duty to protect patient confidentiality.59 The HSCSQA 2015 created a legal duty for health or social care providers 

(or commissioners) to disclose information about an individual to another provider/commissioner where that disclosure 

would likely facilitate the provision of health or social care in England, is in the individual’s best interests, and the  

individual does not object (or would be likely to object) to the disclosure, so long as there is not a conflict with data  

protection legislation or a common law duty of care or confidence (HSCSQA §3, p. 3, creating HSCA §251B).

The DPA has provision for joint data controllers (§58, p. 34), as does the GDPR [Article 4(7), p. 33]. Data sharing  

agreements (DSAs) formalize and support appropriate sharing.59 NHSA §75 (pp. 113–115) makes provision for joint 

work between NHS bodies and Local Authorities for the provision of health-related functions. “Caldicott 2”59 noted that 

NHSA §251 support (discussed further below) is not required for disclosure of personal confidential data by one health 

service body to another (p. 110), and that the NHSA §251 excludes processing “solely or principally for the purpose of 

determining the care and treatment to be given to particular individuals” [NHSA §251(6)]. Many parts of the NHS have, 

or are developing, “shared care record” systems (ShCRs) for direct patient care, in which identifiable information is 

shared for clinical purposes between different NHS organizations (such as primary care, secondary care, and ambulance 
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services), including without explicit consent. NHSX advises that this should be done using the joint data controller  

provisions of the DPA, alongside DSAs, data protection impact assessments (DPIAs, per GDPR Recital 84), and other 

agreements (60, pp. 12–16). It notes that opt-outs are a matter of local policy, separate from any right to object under 

GDPR Article 21 [to data being processed under Article 6(1)(e) or 6(1)(f)] (60,  p. 31). It emphasizes that access to 

information  should  only  be  permitted  in  a  proportionate  way,  to  relevant  data,  and  only  if  there  is  a  legitimate 

relationship between the health professional concerned and the patient (p. 37).

Research purposes: identifiable data, with consent. Research involving NHS patients in the UK must be approved by 

the  HRA and/or  by  one  of  its  NHS Research  Ethics  Committees  (RECs),  in  addition  to  approval  by  individual 

participating NHS organizations. Informed consent is a principle of participatory research,61 and consent might be the 

basis of data management—such as GDPR Article 6(1)(a), consent; Article 9(2)(a), consent for special-category data; 

DPA §2(1)(a) (p. 2), consent as a principle; and DPA §84(2) (p. 50), defining consent. However, there are also additional 

provisions and exceptions in the GDPR and DPA relating to research, and legal reasons other than consent to hold data, 

such as GDPR Article 6(1)(e), performance of a task in the public interest (as above). The GDPR appears to refer to the  

possibility of multiple reasons in Articles 6(1) and perhaps 9(2), but the correct policy is likely to be “pick one”.62 So, 

consent might be the basis on which a subject joins a research study, but not the lawful basis for processing the data that  

result, which might instead be “task in the public interest” (see below); the lawful basis should be made explicit to the 

subject.41 The ICO summarizes these research exceptions;63 for example, personal data can be kept indefinitely for 

research purposes and the subject’s right to object later may be limited if the data are being processed for research.

Research purposes: identifiable data, without consent. Under some circumstances, identifiable NHS data is used for 

research without consent. This requires a strong public interest justification, and approval under NHSA §251 (pp. 265–

266; “section 251 approval”). NHSA §251 allows regulations to be made for the use of confidential patient information  

for medical purposes, which includes medical research [NHSA §251(12)]. These specific provisions of the NHS Act 

§251 are implemented in the CPIR’s Regulation 5 and Schedule, which require that such medical research be approved 

both by the Secretary of State and by a REC. For the former, approval is sought via the UK Confidentiality Advisory 

Group (CAG). The CAG is part of the HRA, and replaced the National Information Governance Board for Health and 

Social Care referred to in the NHS Act 2006. For this purpose it advises (and in practice acts on behalf of) the Secretary  

of State for Health and Social Care. A well-known example of research conducted under §251 approval is the National  

Confidential Enquiry into Suicide and Safety in Mental Health (e.g.  64), but there are many others; some data linkage 

work may also require the use of identifiers initially, even if these are then removed before researchers are granted 

access to the data.65 Research without consent is provided for by GDPR Article 6(1)(e), tasks in the public interest; 

GDPR Article 9(2)(j), processing of sensitive personal data for research or statistical purposes; GDPR Article 89 (p. 84), 

relating to safeguards and derogations in member state law for the purposes of research; DPA §10(2), compatibility with 

those GDPR provisions if a condition in DPA Schedule 1, Part 1 is met; DPA Schedule 1 (Part 1) ¶4 (p. 132), research  

purposes;  and DPA §19(4) (p.  12),  regarding processing for research and defining “approved medical  research” to 

include research approved by a REC recognized by the HRA. The NHSA [§251(4)], CPIR [Regulation 7], and the 

CAG66,67 are  clear  that  §251  is  a  last  resort:  if  work  can  be  conducted  other  than  by  using  confidential  patient 

information (without consent), those other methods should be used.

NHS National  Data  Opt-Out,  relating  to  identifiable  data  without  consent.  The  NHS National  Data  Opt-Out 

(NDO), created on the advice of the National Data Guardian (Caldicott) 2016 review,68 applies to §251 work.10,11,69,70 

Specifically,  it  applies  to  personal  confidential  data  (identifiable  information),  being  used  for  “purposes  beyond 

individual care”, where consent has not been explicitly given, and NHS Act §251 support is used as the legal basis. It  

does not apply to anonymised data,69 defined with reference to the ICO Code of Practice on anonymisation.71 It is not an 

absolute opt-out with respect to identifiable data. For example,  it  does not apply to information flowing into NHS  

Digital (the operating name of the Health and Social Care Information Centre), unless those data flows rely on §251  

support; nor to some other specific programmes including national cancer screening programmes; nor to data flows for 

the production of some disease registers, for some public health purposes, or for official statistics; nor when information 

is required to be disclosed by law.68,69 Likewise, it does not apply when data controllers process information internally 

(within their “data controllership boundary”) unless the purpose of use changes and §251 support is relied upon.69 It 

continues to apply after death.69 The phrasing of the choice offered to NHS patients, after some explanation is given, is:  

“I allow my confidential patient information to be used for research and planning”.69

De-identification.  We  discuss  forms  of  de-identified  data  next.  There  is  a  grey  zone  around  de-identification 

(pseudonymisation and anonymisation), relating to what is obviously identifiable, what is identifiable if the reader has 

extra information, and whether the techniques for re-identification are simple or sophisticated. If all  identifiers are 

replaced by a pseudonym (code), at face value the data may not be identifiable by a person who does not possess the 

mapping between pseudonym and identity. Of course,  the data will be identifiable with little effort  by a person or  

organization who does hold the mapping between pseudonym codes and identities. However, details in de-identified 

data may support re-identification by a malicious actor, e.g. via a so-called “jigsaw” attack.72 We gave a simple example 

in our survey (Appendix B) in which de-identified free text might be susceptible to re-identification via a newspaper 

report about the same incident.

The 2012 ICO code of practice on anonymisation notes that “[t]here is clear legal authority for the view that where an  

organisation converts personal data into an anonymised form and discloses it, this will not amount to a disclosure of  
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personal data. This is the case even though the organisation disclosing the data still holds the other data that would  

allow re-identification to take place. This means that the DPA no longer applies to the disclosed data...” (p. 13). The 

code cites  relevant  case  law.73 However,  it  also  stresses that  “the risk of  re-identification through data linkage is  

essentially unpredictable because it can never be assessed with certainty what data is already available or what data  

may  be  released  in  the  future”  (p.  18).  It  stresses,  therefore,  the  importance  of  risk  assessment  regarding  re-

identification, and of the use of the minimum quantity of data necessary. It notes that “[n]either the DPA nor the FOIA 

[Freedom  of  Information  Act74]  provide  any  practical  assistance  in  terms  of  helping  organisations  to  determine  

whether… the anonymised data they release is likely to result in the re-identification of an individual...”, but suggests 

the  “motivated  intruder”  test—whether  re-identification  would  be  possible  by  someone  starting  without  prior 

knowledge but with technical and investigative skill, who is motivated to discover the identity of someone in a data set.

What gives authority to de-identify data? Although the CPIR (Schedule, p.6) makes reference to de-identification of  

confidential patient information as one activity that may be conducted under CPIR Regulation 5 (relating to research 

under NHSA §251), it is also explicit that these regulations relate to the transfer of information between bodies, or  

disclosure  [NHSA §251(2)(a,  b);  CPIR Regulation 6],  covering  situations such as  transfer  to  another  organization 

followed by de-identification. Our understanding is that if an organization (data controller) holds data legitimately, it  

may normally de-identify that data itself; this is made clear by the ICO code of practice on anonymisation 71 (p. 13, as 

above, and pp. 28–29, that consent is generally not required to anonymise data); but also by  the CAG (e.g. that de-

identification is an alternative to §251 approval and a preferable one);66 the GDPR (Recitals 28–29, p. 5, e.g. that “to 

create incentives to apply pseudonymisation...  measures of pseudonymisation should...  be possible within the same 

controller”);  and  the  DPA  (§171,  p.  99,  regarding  the  offences  of  re-identifying  de-identified  data  and  the 

responsibilities of the controller, in addition to the provisions listed above/below regarding the processing of the data in  

the first place).

The ICO is consulting on new guidance in this area.75 In its drafts, it  is explicit that the same information can be 

personal  data  to  one  organisation  but  anonymous  in  the  hands  of  another,  so  context  is  vital;  that  the  act  of 

anonymisation (or pseudonymisation) counts as “processing” so must have a valid legal basis, but that it is normally fair  

and lawful for this to be done by an organization holding personal data (see below); and that DPA references to “de-

identified” information are to pseudonymised information, and pseudonymised information remains personal data.76 It 

provides a flowchart for categorizing data legally along a spectrum of identifiability, from fully identifiable to truly  

anonymous.77 It notes that scientific/historical research and statistical purposes are both purposes “compatible” with 

further processing [relating to GDPR Recital 50 and Article 5(1)(b)].78

Research purposes: pseudonymised data, with consent. Research involving pseudonymised data with explicit patient 

consent is likely to follow the same rules as for research using identifiable data with consent, as above.

Research purposes: pseudonymised data, without consent.  In the GDPR (Recital 26, p. 5), pseudonymised data is 

considered personal data if it “could be attributed to a natural person by the use of additional information” (e.g. if the  

mapping is available). The DPA uses the term “de-identified” data to mean data that cannot be attributed to a specific  

person “without more” [DPA §171(2)(a), p. 99], which may be compatible with the interpretation that pseudonymised 

data can be identifiable if one holds the mapping keys and de-identified if not; however, the ICO provides conservative 

clarification (noting also that the risk of re-identification must be considered in the round), and the ICO is currently  

consulting on further guidance around anonymisation,79 as above. Under the DPA, it is a criminal offence to re-identify 

de-identified data without the permission of the relevant data controller (DPA §171–172, pp. 98–100).

Research using de-identified (pseudonymised) data without consent is supported by GDPR Articles 6(1)(e), 9(2)(j), and 

89, and DPA §10(2), Schedule 1 ¶4, and §19(4), as above (the research clauses). The GDPR also supports the principle 

of pseudonymisation (Recitals 28–29).

Research  purposes:  patient-level  anonymised  data.  If  the  pseudonyms  are  removed,  and  a  person  cannot  be 

identified from the data, then they do not represent “personal data”. The GDPR is explicit that data protection principles  

do not apply to anonymous information, i.e. information from which a person is not identifiable (Recital 26). However, 

the same caveats about malicious re-identification through jigsaw attack apply, and the same criminal offences under 

the DPA regarding re-identification. In general, the richer the data, the easier it is to re-identify, and the more sensitive 

its content is, the greater the level of concern. The ICO say that if an individual can be re-identified by “any reasonably 

available means”, then it is merely pseudonymised, not anonymised.79 However, the amount of information required to 

perform a jigsaw attack can be extremely small;72 we consider patient-level NHS data, even anonymised, to require 

significant safeguards.

Research purposes: aggregated anonymous health data. This does not fall under the scope of the DPA or GDPR; it is 

not “personal data” and may be published freely. However, the level of aggregation is also important: very small group 

numbers may also support jigsaw attack, so appropriate “statistical disclosure control” is vital as part of the aggregation  

process.80

Research purposes: opt-outs relating to de-identified data. The NDO does not apply to de-identified data, and fully 

anonymised data is not “personal data” and therefore not within the scope of the GDPR or DPA, as above. While 

consent for use is not legally required for the use of anonymised information, and opt-outs may not be legally required,  
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it is often considered good practice nevertheless to offer opt-outs with respect to the processing of de-identified data for  

research (mindful that this may create bias), and many NHS organizations do so (e.g. 81,82).

Changes  in  relation  to  the  COVID-19 pandemic.  The CPIR rules  were  varied  during  the  pandemic  to  require 

organizations providing health services to process confidential patient information for purposes relating to COVID-19, 

including direct  patient  care and  research.83 Research  conducted  on this  basis  included national  linkage studies  to 

examine risk factors for COVID-19 mortality.84
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S4. SUPPLEMENTARY TABLES

Supplementary Table 1.  Demographic dimensions and categories used for weighting, with UK population marginal 

proportions (e), observed marginal proportions amongst respondents (o, ignoring those who did not answer or answered 

via a category not acknowledged by UK population statistics),  and marginal proportions after raking (r,  likewise). 

Proportions are shown to 3 decimal places; VLP, p<2·2×10−16.

Variable 

(dimension)

Category UK expected 

population 

proportion, e

Reference for e Observed 

proportion 

(ignoring 

other/unknown), o

Sample versus 

population 

proportions

Raked proportion 

(ignoring 

other/unknown), r

Age Under 18 0·211 85,86 0·005 χ2
8=8860, VLP 0·024

18–24 0·085 0·050 0·082

25–34 0·135 0·139 0·167

35–44 0·126 0·163 0·159

45–54 0·136 0·218 0·177

55–64 0·122 0·228 0·160

65–74 0·100 0·150 0·133

75–84 0·060 0·043 0·078

85+ 0·025 0·004 0·019

Gender Female 0·506 85 0·673 χ2
1=2390, VLP 0·471

Male 0·494 0·327 0·529

Ethnicity White 0·860 87 (data only available for 

England and Wales)

0·910 χ2
1=442, VLP 0·861

Other 0·140 0·090 0·139

Education No formal 0·232 88; data for over-16s only; 

vocational data absent for 

Scotland (ignored in 

calculating proportions)

0·025 χ2
4=13800, VLP 0·121

Level 1 and Level 2 

(approximating 

“secondary”)

0·292 0·139 0·250

Level 3 (approximating 

“A-Level/equivalent”)

0·121 0·122 0·146

Level 4+ 

(approximating 

undergraduate, 

postgraduate, and 

professional)

0·270 0·589 0·364

Vocational 0·084 0·126 0·119

Religion No religion or not stated 0·332 89 (Table B; data only 

available for England and 

Wales)

0·618 χ2
2=10900, VLP 0·337

Christian 0·565 0·338 0·563

Other 0·102 0·043 0·100

Nation England 0·843 85 (Channel Islands not 

included)

0·994 χ2
3=3660, VLP 0·968

Northern Ireland 0·028 0·0002 0·001

Scotland 0·082 0·002 0·010

Wales 0·047 0·004 0·020

Index of 

multiple 

deprivation

First (least deprived) 

quartile

0·25 By definition 0·334 χ2
3=1620, VLP 0·247

Second 0·25 0·317 0·195

Third 0·25 0·233 0·279

Fourth (most deprived) 0·25 0·116 0·279
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datasets/populationcharacteristicsresearchtables (accessed Jan 19, 2021).
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S6. LIST OF APPENDICES

Appendix A shows a screenshot of the full REDCap design for the survey.

Appendix B shows resulting screenshots of the survey running in a web browser. (Questions labelled 11, 12, and 13  

internally,  as  per  Appendix A,  were the  same question,  but  with differing accompanying framing statements;  the 

“concern”  framing is  shown here.  The last  content  page is  shown twice,  once in  its  starting state  and once  fully  

expanded after partial completion with hypothetical data.)

Appendix C is a STROBE statement for cross-sectional studies (page numbers for composite PDF including main 

manuscript and supplementary materials).
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Fully identifiable. Re-identifiable via pseudonym 
map (e.g. NHS# ↔ research ID).
De-identification might fail.
Jigsaw attack possible.

Not “personal data”, unless 
de-identification failure.
However, jigsaw attack possible.

Very low risk after statistical 
disclosure control.
Not “personal data”.
May be published freely.

John Smith, NHS# 1234567890
DOB 3 Jan 1948
Depression, heart failure, 84 kg

Rose Jones, NHS# 9876543210
DOB 21 Aug 2001
Epilepsy, diabetes, 52 kg

Research ID 840829
73 years old
Depression, heart failure, 84 kg

Research ID 451060
20 years old
Epilepsy, diabetes, 52 kg

73 years old
Depression, heart failure, 84 kg

20 years old
Epilepsy, diabetes, 52 kg

“52,000 people in this group have 
depression.”
“15% of those with diabetes have 
depression.”

Confidential patient
information

Type of data

Example

Risk of
identification

NHS clinical purpose.
► GDPR Art. 6(1)(c,e), 9(2)(h)
► DPA §10(2), Sch.1 ¶2

N/A N/A N/ALegal basis
(clinical)

(1) With consent:
► GDPR Art. 6(1)(a), 9(2)(a);
     or as below
► DPA §2(1)(a), §84(2);
     or as below
► REC approval

(2) Without consent: “Section
     251” approval, with National
     Data Opt-Out.
► NHSA §251
► CPIR Reg. 5
► GDPR Art. 6(1)(e), 9(2)(j), 89
► DPA §10(2), Sch.1 ¶4, §19(4)
► REC + CAG approval

(1) With consent:
► GDPR Art. 6(1)(a), 9(2)(a);
     or as below
► DPA §2(1)(a), §84(2);
     or as below
► REC approval

(2) Without consent:
► GDPR Art. 6(1)(e), 9(2)(j), 89
► DPA §10(2), Sch.1 ¶4, §19(4)

Not “personal data” if 
de-identified. However, HRA ± 
REC approval advisable for 
sensitive data (the more 
information, the greater the 
potential for jigsaw attack).

No permissions needed.Legal basis
(research)

Pseudonymised
health data

Patient-level
anonymous health data

Aggregated
anonymous health data

Supplementary Figure 8. Our understanding of UK data protection legislation relating to clinical and 
research uses of NHS data. We are not legal experts and this is not legal advice. Colours and data 
types correspond to Figure 1. All data are fictional. Not all aspects of the legal basis are shown and 
there are grey areas around the level of de-identification (see Supplementary Discussion S3.2). 
Abbreviations: Art., article; CAG, UK Confidentiality Advisory Group; CPIR, UK Control of Patient 
Information Regulations; DOB, date of birth; DPA, UK Data Protection Act 2018; GDPR, European 
Union General Data Protection Regulation; ID, identifier; HRA, NHS Health Research Authority; N/A, 
not applicable; NHSA, National Health Service Act 2006; REC, NHS research ethics committee; Reg., 
regulation; Sch., schedule; §, section; ¶, paragraph.

S7. Supplementary Figures Page 30 of 97

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2021-057579:e057579. 12 2022;BMJ Open, et al. Jones LA



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2021-057579:e057579. 12 2022;BMJ Open, et al. Jones LA



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2021-057579:e057579. 12 2022;BMJ Open, et al. Jones LA



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2021-057579:e057579. 12 2022;BMJ Open, et al. Jones LA



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2021-057579:e057579. 12 2022;BMJ Open, et al. Jones LA



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2021-057579:e057579. 12 2022;BMJ Open, et al. Jones LA



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2021-057579:e057579. 12 2022;BMJ Open, et al. Jones LA



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2021-057579:e057579. 12 2022;BMJ Open, et al. Jones LA



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2021-057579:e057579. 12 2022;BMJ Open, et al. Jones LA



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2021-057579:e057579. 12 2022;BMJ Open, et al. Jones LA



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2021-057579:e057579. 12 2022;BMJ Open, et al. Jones LA



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2021-057579:e057579. 12 2022;BMJ Open, et al. Jones LA



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2021-057579:e057579. 12 2022;BMJ Open, et al. Jones LA



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2021-057579:e057579. 12 2022;BMJ Open, et al. Jones LA



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2021-057579:e057579. 12 2022;BMJ Open, et al. Jones LA



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2021-057579:e057579. 12 2022;BMJ Open, et al. Jones LA



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2021-057579:e057579. 12 2022;BMJ Open, et al. Jones LA



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2021-057579:e057579. 12 2022;BMJ Open, et al. Jones LA



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2021-057579:e057579. 12 2022;BMJ Open, et al. Jones LA



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2021-057579:e057579. 12 2022;BMJ Open, et al. Jones LA



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2021-057579:e057579. 12 2022;BMJ Open, et al. Jones LA



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2021-057579:e057579. 12 2022;BMJ Open, et al. Jones LA



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2021-057579:e057579. 12 2022;BMJ Open, et al. Jones LA



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2021-057579:e057579. 12 2022;BMJ Open, et al. Jones LA



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2021-057579:e057579. 12 2022;BMJ Open, et al. Jones LA



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2021-057579:e057579. 12 2022;BMJ Open, et al. Jones LA



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2021-057579:e057579. 12 2022;BMJ Open, et al. Jones LA



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2021-057579:e057579. 12 2022;BMJ Open, et al. Jones LA



NHS Data Consent Survey

What am I being invited to do?

You are being invited to take part in an online survey about the UK’s views on sharing National Health Service (NHS) (or
Health and Social Care in Northern Ireland) health data, for both clinical and research purposes. This survey is open to
anyone living in the UK over 16 years of age (or under 16 with parental permission). If you are under 16, please show
your parent/guardian this page and ask if they are happy for you to take this survey. You will need to con�rm you have
their permission before you start the survey.

What will taking part involve?

If you agree to take part, after �lling in a consent form, you will be asked a series of questions about your views on
sharing your NHS/HSC health data for both clinical and research purposes. By ‘health data’ we mean any information
collected about a person’s health including things like medical notes, blood test results, prescription information etc.
collected by an appropriate health care professional. As well as asking about sharing health data, we will also ask you
some questions about your physical and mental health and any health services you may have used, as well as some
questions about you, for example your age and gender. The survey does not ask for any identi�able personal
information, and at any time you may click the "prefer not to answer" box if you wish.

The survey has been tested and will take approximately 18-25 minutes to complete. The survey does not need to be
completed at one sitting.

Your answers won't a�ect the way your own health information is managed.

What are the bene�ts or disadvantages of taking part in the survey?

There are no direct bene�ts or disadvantages to taking part in this survey nor are there any payments. However, the
study team hopes the results of this survey can be used to inform and improve the way the NHS/HSC manage data for
clinical and research purposes.

Do I have to take part?

No, taking part in this survey is entirely up to you. The consent form at the start of the survey asks for your permission
to use your data, even if you decide not to complete all of the survey. Unfortunately, once data has been submitted it
will not be possible for the study team to �nd and delete your answers as we are not asking for any personal details,
making it impossible for us to retrieve and delete your individual answers.

How will the information I give be kept con�dential? Where can I �nd out more about how your information is
used?

No information that can identify you is being collected in this study. There is an option to leave an email address,
should you wish to personally receive the results of the survey. Email addresses will be removed from the survey
responses and stored on password protected computers at the University of Cambridge. Access to these email
addresses will be by the study team only and will only be used to send you the �nal results of the survey. Once you
have received the results you will be asked if you would like any further updates, for example any publications or
posters that arise from the results of the study. If you decide you do not want any further information, we will delete
your email address. If you would like further updates, we will keep your email address securely until we have sent you
the �nal publications from the study, at which time point your email address will then be deleted from our records.

There is also an option to leave your postcode (or not) in the survey. The study team would like to look at whether there
are any e�ects of geographical area on answers to the survey. Once the survey has closed the study team will convert
all postcodes to a nationally available ‘code’ of the area you live in, and then delete your postcode. By doing this it will
never be possible to identify you or the road that you live in, as one code is given to multiple postcodes in the same
area. Whether or not you agree to give us your post code is entirely up to you.

Once the study team have �nished using the de-identi�ed data, they will make it freely available for public use via the
University of Cambridge Research Data Repository (https://www.data.cam.ac.uk/repository). Please be assured that, as
in the information above, any email addresses or postcodes given will have been deleted before this happens. There
will be no way that anyone will be able to identify you from the data, but we hope that others may use the data to
further understand the sharing of health data with the aim to improve mental and physical health.

You can �nd out more about how we use your information:

at www.hra.nhs.uk/information-about-patients
our lea�et from http://www.hra.nhs.uk/patientdataandresearch
by sending an email to the University of Cambridge Data Protection o�cer at dpo@admin.cam.ac.uk
by asking one of the research team

Who is conducting this survey?

This survey is being conducted by the CLIMB project study team based at the University of Cambridge in conjunction
with a patient and public research advisory group. Funding for the study team is from the Medical Research Council's
(MRC) Mental Health Data Path�nder awards.
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Who has reviewed this study?

This study has been reviewed and given a favourable opinion by members of the East of Scotland Research Ethics
Service.

Where can I �nd the results of this survey?

Once the study has concluded and the results have been analysed, a report will be made available. If you have chosen
to leave an email address this report will be sent directly to you. Results will also be published on the following
websites: https://www.climbproject.org.uk/ and www.psychiatry.cam.ac.uk. You may like to note these down now
before you move on or, alternatively, they will be displayed again at the end of the survey.

What if I have any concerns about this study?

The study team can be contacted in the following ways:

Mrs Linda Jones

Email: laj28@cam.ac.uk

Telephone (01223) 764670

Further contact details are available at: https://www.climbproject.org.uk/

Alternatively you may like to contact the CPFT's Patient Advice and Liaison Service (PALS) on 0800 376 0775 or email
pals@cpft.nhs.uk. Please note PALS will not be able to give advice about technical queries with the study.

Thank you very much for reading the information sheet about the survey. If you would now like to take part in the
survey, please read the following statements and tick the boxes to show that you agree. Please only take the survey one
time (although you do not have to complete it in one go).

Page 1 of 29
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NHS Data Consent Survey

Page 10 of 29

Moving on...

The table below shows what NHS identi�able health data may look like. This sort of data is used for health care by

NHS sta�. (Please note the examples shown are not real.)

 

NHS number Title Forename Surname Date of birth Address Diagnoses Notes

9876543210 Mr John Smith 20 Jan 1950 1 The Street,
Maidstone

pneumonia

high blood
pressure

1 Apr 2019. Seen in
clinic. Mr Smith has a
fever and a cough. His
chest sounds crackly. I
think he has
pneumonia. Sent to
hospital.

8765432109 Miss Alice Jones 16 Jun 1994 15 The Road,
Dundee

depression

carpal tunnel
syndrome

2 Apr 2019. Alice rates
her mood as 1/10 on
average, she is more
tired, and she is not
looking forward to
anything. Her
depression has
worsened. She wishes
to restart citalopram.

7654321098 Mrs Chloe Williams 4 May 1930 5 Tree Close,
Cardi�

broken
humerus

anxiety

3 Apr 2019. Chloe fell
after skidding on an
oily patch while cycling
and was hit by a car.
Has an obvious fracture
of her left upper arm.
Needs X-ray.

6543210987 Mr Pradeep Agarwal 22 Sep 1973 27 The
Mews,
London

schizophrenia

diabetes

4 Apr 2019. Pradeep still
worries that other
people can hear his
thoughts, but this is
getting less common.
He is attending
cognitive–behavioural
therapy sessions.
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NHS Data Consent Survey

Page 15 of 29

In the next two questions we would like to ask you about sharing your NHS data for research purposes.
Research is used to improve overall healthcare for everyone.

Firstly, please look at some of the NHS health care data that you saw previously, which has now been

de-identi�ed.

Research
ID

Age Sex Region Diagnoses

5X62V 69 M Kent pneumonia

high blood pressure

597PT 24 F Dundee depression

carpal tunnel syndrome

8HG7S 89 F Glamorganshire broken humerus

anxiety

BA6A9 45 M London schizophrenia

diabetes
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NHS Data Consent Survey

Page 18 of 29

The �nal question in this section relates to sharing de-identi�ed "free text" data for research.

Here is the table of de-identi�ed health care data you saw earlier, but this time a column labelled

"Notes" has been added. This is known as "free text" data.

 

Research
ID

Age Sex Region Diagnoses  Notes

5X62V 69 M Kent pneumonia

high blood pressure

1  April 2019. XXX has a fever and
cough. His chest sounds crackly. I think
he has pneumonia. Sent to hospital.

597PT 24 F Dundee depression

carpal tunnel
syndrome

2  April 2019. XXX rates her mood as
1/10 on average, she is more tired, and
she is not looking forward to anything.
Her depression has worsened. She
wishes to restart citalopram.

8HG7S 89 F Glamorganshire broken humerus

anxiety

3  April 2019. XXX fell after skidding
on an oily patch while cycling and was
hit by a car. She has an obvious
fracture of her left upper arm. She
needs an X-ray.

BA6A9 45 M London schizophrenia

diabetes

4  April 2019. XXX still worries that
other people can hear his thoughts,
but this is getting less common. He is
attending cognitive-behavioural
therapy sessions.

 

Like the last example the data remains de-identi�ed but gives the researchers more information. As

there is more information there is a slightly increased risk of someone being identi�ed from the data.

For example, in the table above, an "89-year-old cyclist skidding on oil and being hit by a car" may be

reported in a local newspaper. Whilst the lady is not named in the data above, she would almost

certainly be named in the newspaper and it may therefore be possible for researchers to work out

who she is.
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If you would like to make any comments about the consent form, please do so here:

Expand 
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1

STROBE Statement—Checklist of items that should be included in reports of cross-sectional studies 

Jones et al.: Public opinion on sharing data from UK health services for clinical and research purposes 

without explicit consent, 2021

Ite

m 

No

Recommendation

Section (§, main 

text section; S, 

supplementary; F, 

figure; T, table)

Page number in 

submitted 

manuscript (S, 

supplementary)

Title and 

abstract

1 (a) Indicate the study’s design with a commonly 

used term in the title or the abstract

§1 2

(b) Provide in the abstract an informative and 

balanced summary of what was done and what 

was found

§1 2

Introduction

Background/

rationale

2 Explain the scientific background and rationale 

for the investigation being reported

§3 3

Objectives 3 State specific objectives, including any 

prespecified hypotheses

§3 3

Methods

Study design 4 Present key elements of study design early in the 

paper

§3, §4 3–4

Setting 5 Describe the setting, locations, and relevant dates, 

including periods of recruitment, exposure, 

follow-up, and data collection

§4.3–4.5 4

Participants 6 (a) Give the eligibility criteria, and the sources 

and methods of selection of participants

§4.3 4

Variables 7 Clearly define all outcomes, exposures, 

predictors, potential confounders, and effect 

modifiers. Give diagnostic criteria, if applicable

§4.5–4.9, S1.2 4–5, S2–S4

Data sources/ 

measurement

8*  For each variable of interest, give sources of data 

and details of methods of assessment 

(measurement). Describe comparability of 

assessment methods if there is more than one 

group

§4.5 5–6

Bias 9 Describe any efforts to address potential sources 

of bias

§4.9, S1.3 5, S4

Study size 10 Explain how the study size was arrived at §4.3 4

Quantitative 11 Explain how quantitative variables were handled §4.9, S1.2–S1.4 5–6, S2–S5

Appendix C: STROBE statement Page 95 of 97

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2021-057579:e057579. 12 2022;BMJ Open, et al. Jones LA



2

variables in the analyses. If applicable, describe which 

groupings were chosen and why

Statistical 

methods

12 (a) Describe all statistical methods, including 

those used to control for confounding

§4.9, S1.3–S1.4 5–6, S4–S5

(b) Describe any methods used to examine 

subgroups and interactions

§4.9, S1.4 5–6, S5

(c) Explain how missing data were addressed §4.9 5–6

(d) If applicable, describe analytical methods 

taking account of sampling strategy

§4.8–4.9, S1.3–S1.4 5–6, S4–S5

(e) Describe any sensitivity analyses S1.3, ST1 S4, S15

Results

Participants 13* (a) Report numbers of individuals at each stage of 

study—eg numbers potentially eligible, examined 

for eligibility, confirmed eligible, included in the 

study, completing follow-up, and analysed

§5.1, S2.5, SF1 6, S6–S7, S23

(b) Give reasons for non-participation at each 

stage

SF1 S23

(c) Consider use of a flow diagram SF1 S23

Descriptive data 14* (a) Give characteristics of study participants (eg 

demographic, clinical, social) and information on 

exposures and potential confounders

§5.1, ST1, SF2, SF3 6, S15, S24, S25

(b) Indicate number of participants with missing 

data for each variable of interest

F2–F4, F6–F7, 

SF1–SF7

Figures (as left); 

S23–S29

Outcome data 15* Report numbers of outcome events or summary 

measures

N/A N/A

Main results 16 (a) Give unadjusted estimates and, if applicable, 

confounder-adjusted estimates and their precision 

(eg, 95% confidence interval). Make clear which 

confounders were adjusted for and why they were 

included

F2–F7, SF4–SF7 Figures (as left); 

S26–S29

(b) Report category boundaries when continuous 

variables were categorized

S1.2 S2–S4

(c) If relevant, consider translating estimates of 

relative risk into absolute risk for a meaningful 

time period

N/A N/A

Other analyses 17 Report other analyses done—eg analyses of 

subgroups and interactions, and sensitivity 

§4.9, §5.4–5.7, 

S1.4, S2.2–S2.10, 

5–8, S5, S6–S9, 
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3

analyses ST1, SF4–SF7 S15, S26–S29

Discussion

Key results 18 Summarise key results with reference to study 

objectives

§6.1 9–10

Limitations 19 Discuss limitations of the study, taking into 

account sources of potential bias or imprecision. 

Discuss both direction and magnitude of any 

potential bias

§6.2 10

Interpretation 20 Give a cautious overall interpretation of results 

considering objectives, limitations, multiplicity of 

analyses, results from similar studies, and other 

relevant evidence

§6.3–6.6, §S3.1–

§S3.2

10–13, S10–S14

Generalisability 21 Discuss the generalisability (external validity) of 

the study results

§6.2 10–11

Other information

Funding 22 Give the source of funding and the role of the 

funders for the present study and, if applicable, 

for the original study on which the present article 

is based

§10 14

*Give information separately for exposed and unexposed groups.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and 

published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely 

available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at 

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is 

available at www.strobe-statement.org.

Appendix C: STROBE statement Page 97 of 97

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2021-057579:e057579. 12 2022;BMJ Open, et al. Jones LA


	S1. Supplementary Methods
	S1.1. Patient and public involvement in the study
	S1.2. Survey content
	S1.3. Analysis of geography including Index of Multiple Deprivation
	S1.4. Sensitivity analysis via survey weighting
	S1.5. Effect size plots
	S1.6. Free-text values and comments

	S2. Supplementary Results
	S2.1. Recruitment and completion
	S2.2. Demographics
	S2.3. Experience
	S2.4. Raking
	S2.5. Weighted analysis of sharing preferences
	S2.6. Weighted views on linkage to non-health data for research
	S2.7. Effect sizes
	S2.8. Weighted views on a national data sharing consent system
	S2.9. Free-text comments on the suggested consent form
	S2.10. Other free-text comments

	S3. Supplementary Discussion
	S3.1. Under-represented groups
	S3.2. UK legal basis for using NHS data for clinical or research purposes

	S4. Supplementary Tables
	S5. Supplementary References
	S6. List of appendices

