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Abstract

Objectives: This study aims to highlight problems with recruiting to an English stool sample
community prevalence study .It was part of a larger cross sectional research to determine
the risk factors for presence of Extended-Spectrum Beta-Lactamase and Carbapenemase
Producing Coliforms (ESBLCPs) in stool samples of the asymptomatic general English

population.

Setting: Four NHS Primary Care Trusts (PCTs) of England representing a different section
of the population of England: Newham PCT; Heart of Birmingham Teaching PCT ;

Shropshire County PCT; and Southampton City PCT.

Participants: Sixteen General Practices across the four PCTs were purposefully selected.
After stratification of GP lists by age, ethnicity and antibiotic use, 58,337 randomly selected

patients were sent a postal invitation.

Patients who had died, moved to a different surgery, were deemed too ill by their GP or

hospitalised at the time of mailing were excluded.

Results: Stool and questionnaire returns varied by area, age, gender and ethnicity; the
highest return rate of 27.3% was in Shropshire’s over 60s; the lowest, 0.6%, was in
Birmingham in the 18-39yr old age group. Whereas only 3.9 %( 2,296) returned a completed
questionnaire and stool sample, 94.9% of participants gave permission for their sample and

data to be used in future research.

Conclusion: Researchers should consider the low stool specimen return rate and wide
variation by ethnicity and age when planning future studies involving stool specimen
collection. This is particularly pertinent if the study has no health benefit to participants.
Further research is needed to explore how to improve recruitment in multi-cultural

communities and in younger people.
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Strengths

This was a large multi-centre community based study that included adult participants of
variable age groups, gender and ethnicities from four areas in England.

By inviting a large number of patients from different ethnicities to participate, return
rates are likely to be comparable in future studies.

Recruiting patients in batches at each practice allowed us to compensate for the lower
than expected return rate by increasing invited in cohorts with lower returns.

Use of a stool collection instruction leaflet and a pre-packaged stool kit delivered to

participant’s homes may have aided compliance and stool returns.

Limitations

Ethics permitted only anonymous patient information be removed from practices
meaning researchers could not follow up with participants who did not respond to the
initial invite; this is unfortunate as follow up phone calls and interaction with the

research team encourage higher recruitment rates.
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Background

Reports from the European Antimicrobial Resistance Surveillance Network (EARS-NET)
data shows that multi-drug resistant E.coli now comprise 15% of invasive infections.’
Researching gut carriage of multi-resistant bacteria in the asymptomatic population will help
inform the need for control efforts as gut organisms are a source of gram negative infections.
We do not know if prevalence research for gut carriage of antibiotic resistant organisms
using postal stool samples is feasible, therefore understanding the challenges associated
with obtaining postal stool samples is critical to the design of population-based research

studies.

Recruitment of patients to research studies where they are asked to submit stool samples
can be difficult, particularly when there is no obvious benefit to the participant. At community
surveillance level the Bowel Cancer Screening Programme (BCSP), targeting adults over 60
years of age in England, found that stool specimen returns were 54% overall but lower
among the Black and Minority Ethnic (BME) groups especially within the Asian population.?
A general lack of opportunities to engage in research and cultural or religious practices have
previously been highlighted as barriers to ethnic minority participation. 2° Problems with
community recruitment can occur at different stages of the process e.g. obtaining patient
lists, stratifying the data, obtaining consent, drop out following consent, etc.® "but there is

little information on population studies in asymptomatic individuals.

This paper aims to describe challenges faced when obtaining self-collected stool samples
and self-administered questionnaires from healthy participants invited and recruited by post.
It examines how stool return rate varied between different ethnic groups, age group, gender
and the four National Health Service (NHS) Primary Care trusts (PCTs) selected. This

research will inform future surveys using stool specimens.
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Materials and Methods
PCT selection

Four NHS PCTs of England were selected non-randomly to represent a different section of
the population of England: Newham PCT (London, urban, relatively high proportion of South
Asian, Caribbean and African patients); Heart of Birmingham Teaching PCT (urban, very
high proportion of South Asian patients); Shropshire County PCT (rural, very high proportion
of White-British patients); and Southampton City PCT (semi-urban, high proportion of White-
British and also a relatively high proportion of South Asian patients). Ethnicity data for each
PCT was taken from Population Estimates by Ethnic Group in England® while the Index of
Multiple Deprivation (IMD) for each practice was determined from online GP Practice

Profiles.

GP Practice Selection

We worked with Primary Care Research Networks (PCRN) to facilitate recruitment of
practices. All practices in a PCRN were invited by letter to participate. As ethnicity was a key
criterion for patient selection, practices were excluded if they had not recorded ethnicity for
at least 50% of their patients. Four or five practices that were willing to participate and were
from the PCRN of each PCT were non-randomly selected to broadly represent each PCT
with respect to ethnicity and deprivation. Overall sixteen practices were recruited to the
study; three from Shropshire, four from Newham, five from Southampton and four from

Birmingham.
Patient Selection

The study aimed to recruit 390 participants from each specific ethic group (Black, White,
Asian, Mixed, Unknown) across the four PCTs. Patients in selected practices aged 18 years
and above were stratified by a number of factors, including GP record of ethnicity, gender,

age and antibiotic use in the previous year.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



Page 7 of 24

©CoO~NOUTA,WNPE

BMJ Open

Patient screening by practice clinician

Patient lists were screened by a practice clinician to check suitability for inclusion. Excluded
participants included those who died, moved to a different surgery, were deemed too ill by

their GP or hospitalised at the time of mailing.

Patient invitation process (Figure 1)

Between November 2013 and October 2014, stratified lists were randomised and patients
invited in order from these lists. A disproportionately large number of invites were sent to
patients from those strata containing ethnic minority group patients (disproportionate
stratified random sampling). Patients received an invitation letter containing a sentence in
English, and in four of the most commonly used non-English languages spoken in that GP
practice, inviting them to request a translation of the study information in their preferred

language. Letters explained that

- The main study aimed to find out what things made some people more likely to carry
different bacteria in the gut.

- If they agreed to participate, they would be asked to return a stool specimen and a short
questionnaire about things that may affect bacteria in the gut such as antibiotic use,
hospital visits, diet and travel.

- Information would be kept confidential.

- They could opt out of the study at any time.

- Participants would be given the option to receive either a £5 gift voucher or donate £5
towards research of the same topic on return of both the questionnaire and sample.

Invitation letters were sent in five different batches from each GP practice, with mail-outs at

least one month apart to facilitate project administration. After each mail-out, stool returns

were monitored and the number of invitation letters sent out in later mail-outs adjusted in the
light of the return rate from earlier mail-outs. At some practices all patients within some

strata were invited.
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Stool sample kits

If patients were willing to participate they were asked to return a reply slip with their contact
details in a pre-paid envelope. Those who returned a positive response reply slip to the
invitation were then sent a study information sheet, stool collection kit and questionnaire.
The stool sample collection kit had been designed with input from the general public.®
Returning the questionnaire and stool sample was taken as implied consent for participation.
In addition, willing patients were asked to give written consent to allow the study team to
check their medical records for any details on the questionnaire which needed clarifying, and
to save their stool sample for future research. The information sheet reiterated information in
the invitation letter, and that the results would help the NHS improve the treatment and
control of infections in their community and hospital. The stool collection kit was pre-labelled
with their unique study ID and date of birth and contained a pair of plastic gloves, a sterile
30ml plastic stool collection pot, pictorial instructions®, a spill proof stool pot transporter and
a pre-paid biological specimen return envelope. Participants were not asked to make any
dietary restrictions prior to taking a stool sample; neither were they asked to stop any on-
going medication. Involvement in this study did not entail any visits to the practice or face-to-

face contact with the researchers.

Participants were asked to return, by post, the questionnaire, consent form and self-collected
stool sample to the research laboratory in the pre-paid addressed envelope which fitted into
a normal post box. Study flyers at practice receptions, local newspapers and local radio were
utilised to publicise the study. Towards the end of the stool collection period we stopped
sending kits to respondents within the over 40 year age group, and of white ethnicity as we
had reached sufficient numbers of stool samples in these groups. If willing participants did
not return the stool sample kit, but provided their telephone number via the invite return slip,
researchers made a reminder phone call to ask them to return their samples and
questionnaires. To maximise returns these phone calls were made at different times of day.

If necessary a further kit was provided.
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Sample size

Previous research has showed that blactx.y ESBLPE colonisation in diagnostic samples in
Birmingham varied from 8.1% in Europeans to 22.8% in Middle East/South Asians.' Thus to
have an 80% chance of finding a difference in faecal colonisation between different ethnic
groups to be significant the 5% level, assuming the “true” colonisation percentages were 6%
for Europeans and 12% for Asians, a total of 390 in each ethnic group across all 4 regions
giving a total of 1560 participants overall was required. We assumed a 7% overall return

rate, and therefore initially planned to send out 20,400 invites.
Data analysis

Of the 58,337 patients sent a postal invitation, the percentage that returned both a stool
sample and a completed questionnaire was calculated — forthwith called stool return rate.

We investigated how the stool return rate varied by ethnicity, age group, gender and PCT.

Of the patients sent a postal invitation and returning both a stool sample and a completed
questionnaire we calculated the percentage choosing the £5 gift voucher rather than
choosing £5 to be donated towards research on the same topic. If participants ticked both
boxes for a £5 gift voucher and for £5 to be donated to research, it was assumed that the
participant preferred a voucher. If participants ticked neither box they were excluded from

the analysis of what choice they made.

Participants ticking neither box (for giving consent or not giving consent) for allowing us to
access their GP notes or use their data for future research, were assumed to have not given

their consent for these two actions.
Ethics

Ethical approval was obtained from Frenchay National Research Ethics Committee, REC

reference 13/SW/0017, and local study approval sought from Primary Care Trusts (now
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referred to as Clinical Commissioning Groups) from each of the 4 regions and individual GP

practices.

Results

Recruitment

Sixteen practices were recruited to the study; three from Shropshire, four from Newham, five
from Southampton and four from Birmingham. Stratifying by ethnicity proved difficult; over
350 ethnic variables were recorded, many of which were ambiguous as descriptions were
commonly geographical areas, religions, language spoken and nationality. For the purposes
of creating strata based on the GP record of ethnic group, this study created five groups;
Asian, Black, Other/Mixed, Unknown and White. In total, we recruited 346 Asian patients,

186 Black patients, 1709 White patients and 53 mixed/other patients.

Sample returns (Figure 1)

We invited 58,337 patients to participate and 4,186 (7-2%) expressed interest. Stool
collection kits were sent to 3,389 (5.8%); 2,388 (70.4%) returned a questionnaire and 2,430
(71.7%) returned a stool samples. Overall 2,296 (3.9%) returned a complete sample i.e.
both a stool sample and completed questionnaire. This included 253 of 535 participants who

gave their phone number and were reminded by phone.

Returns by PCT, age group, ethnic group and gender were as follows:

PCT: Complete sample return from invites was 8.6% (762/8,885) in Shropshire
PCT, 1.6% (152/9,385) in Birmingham, 3% (583/20,087) in Newham and 4%

(799/19,980) in Southampton.

Age group:  Complete sample return from invites was 10% (994/9,960) from patients
over 60 years, 4.7% (750/15,907) from 40-59 year olds and 1.7%

(552/32,470) from under 40 year olds.

10
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Ethnic group: Complete sample return from invites was 6.8% (1101/16,181) from White
patients, 1.6% (296/18,502) from Asians, 4.1% (171/4,146) from Blacks,
3.7% (79/2,133) from other/mixed and 3.8% (650/17,225) from those of
unknown ethnicity. All patients in Shropshire were assumed as being from a

white ethnic group.

Gender: Complete sample returns from female invites was 4.8% (1,309/27,540) and

3.2% (987/30,797) from males.

Return rates by PCT, age group and ethnic group are illustrated in Figure 2. The highest
return rate of 27.3% was in Shropshire’s (predominately white) over 60 year olds; the lowest,

0.6%, was in Birmingham in the 18-39yr old age group.

Incentives: Of participants who returned a completed questionnaire together with a stool
sample, 42% (942/2261) requested a £5 gift voucher, 57.4% (1319) opted to donate the £5
to research while 1.6% (35) did not indicate a preference. Overall 18-39 year olds (59%)
preferred a high street voucher whereas the over 60yr olds (70%) preferred a donation to
research; this was evident across all PCTs (Figure 3). Among Indian, Pakistani or
Bangladeshi participants 60% preferred a £5 gift voucher while among White participants
38% preferred a £5 gift voucher. 61% of participants in Birmingham requested a voucher,

44% in Newham, 39% in Shropshire and 39% in Southampton.

Permissions: 94.9% (2178/2296) of participants who provided a stool and completed
questionnaire gave consent for researchers to access their GP notes to clarify any details
from the questionnaire. 94.9% (2180/2296) gave permission for their sample and data to be

used in future research.

Discussion

Return rate

11
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Participation rates in epidemiological studies especially population based studies have been
declining over the years."" A US study found that the general public are divided on their
willingness to participate in medical research trials; 46% surveyed via telephone said that
they would participate in a study for a new treatment for a disease that concerns them, 25%

were unwilling while 29% were undecided.

The overall stool and questionnaire return rate from this study (3.9%) was lower than
expected, resulting in difficulty in achieving our initial recruitment aim of 390 in each ethnic
group; we had planned for a 7.6% return rate. Other research of a similar nature, a gut
microbiome study, had a much higher return rate of 20%®> however participants were all 55 —
69 year olds, were all female, received up to three follow up phone calls and had stool
samples picked up by courier. We also found the return rate for females aged 60 or more
was high but noted that this varied by ethnic group and that reminder phone calls proved
particularly beneficial in increasing sample returns; 47% of those contacted returned the

specimen.

Our highest return rate in the over 60yr olds (20%) is lower than for the Bowel Cancer
Screening Programme (BCSP) pilot study in England and Scotland where the uptake was
57%-61.8% in patients 50 — 69 years." ' A point of note is that our research had no
personal benefit to the participant whilst the BCSP pilot study provided further cancer

screening and treatment for those screened positive for bowel cancer.
Incentives

It has been previously noted that participation in research requires motivated individuals;®
however the actual motivating factor varies. Offering study results as an incentive does not

appear to increase recruitment. '°

Our study offered a £5 gift voucher or donating £5 to
research as a potential motivation; of those who opted for a financial incentive, 18-39yr olds
are more likely to want a voucher than over 60yr olds. Whilst we cannot say that a financial

incentive was the main motivating factor for young participants, our findings do coincide with

12
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other research,” ® suggesting that it may help facilitate recruitment in the younger age
groups. However, when factoring this into a research plan, consideration should be given to
the fact that the higher the financial incentive the more likely people are to agree to

participate."’
Ethnicity

Lower uptake in BME groups compared to Whites has been reported elsewhere.'® The
global nature of transmission of multi-drug resistant bacteria'® emphasizes the importance of
ethnic minority participation in community surveillance of antimicrobial resistance. Some
studies have found that BME groups are more willing to participate if they were approached
directly and the research has direct relevance to them.?° Language and cultural differences
have been identified as barriers to recruitment of ethnic minority groups®. In each practice
our information sheet has a sentence in the most common non English languages stating
that the information could be provided in those languages; very few foreign language sheets

were requested.
Future consent

Our low return rate suggests that those individuals that did participate may be more
motivated than in the normal population, so it is unsurprising that 94.9% of our participants
consented to allow researchers to access their GP notes and bank their sample and data for
future research. Informing research for future generations has been cited as a motivating
factor for consenting to bank samples.?' Banking samples has been more commonly
reported in genetic studies with blood or saliva samples where an over 90% consent rate

has also been reported.?

Strengths and limitations

This was a large multi-centre community based study that included adult participants of

variable age groups, gender and ethnicities from four areas in England. The majority of the

13
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Asians in our study were from Birmingham and mostly spoke Urdu. Whilst we cannot
categorically say that Asians from other areas of the Indian sub-continent would have similar
low returns, other research involving stool returns has described uptake as strikingly low in
ethnically diverse populations.” As we have invited a large number of patients from different
ethnicities to participate, we feel that our return rates are likely to be comparable in future

studies requesting stool samples from the general population.

Recruiting patients in batches at each practice was a strength of the sampling design
because it allowed us to compensate for the lower than expected return rate by increasing

invited in cohorts with lower returns.

Use of a stool collection instruction leaflet and a pre-packaged stool kit delivered to
participant'’s homes may have aided compliance and stool returns.? In addition returning
stool specimens by post had the advantage of reducing perceived embarrassment of
returning a stool sample to a GP Practice receptionist.? Ethics permitted only anonymous
patient information be removed from practices meaning researchers could not follow up with
participants who did not respond to the initial invite; this is unfortunate as follow up phone
calls and interaction with the research team encourage higher recruitment rates.” * Patients
received letters from their GP practice but were asked to send samples to a different

location; this may have been confusing to some patients.

Conclusions

The low stool specimen return rate and it's wide variation by ethnicity and age, has
implications for future studies that involve the collection of stool specimens from the general
population and have no health benefit to their participants. Unless measures are taken to
counteract this variation in the return rate, samples will tend to under-represent Asians and
younger individuals. Furthermore research is needed to explore how to maximise stool
return rates in research. Other forms of recruitment (other than postal recruitment) might be

effective at increasing the return rate, however if postal is the recruitment method of choice

14
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then reminder phone calls are recommended. Increasing the value of the gift voucher could
be effective at increasing the return rate but obviously this increases the cost of the study

and also risks introducing a new selection bias.
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Abstract

Objectives: This study aims to highlight problems with recruiting to an English stool sample
community prevalence study .It was part of a larger cross sectional research to determine
the risk factors for presence of Extended-Spectrum Beta-Lactamase and Carbapenemase
Producing Coliforms (ESBLCPs) in stool samples of the asymptomatic general English

population.

Setting: Four NHS Primary Care Trusts (PCTs) of England representing a different section
of the population of England: Newham PCT; Heart of Birmingham Teaching PCT ;

Shropshire County PCT; and Southampton City PCT.

Participants: Sixteen General Practices across the four PCTs were purposefully selected.
After stratification of GP lists by age, ethnicity and antibiotic use, 58,337 randomly selected

patients were sent a postal invitation.

Patients who had died, moved to a different surgery, were deemed too ill by their GP or

hospitalised at the time of mailing were excluded.

Results: Stool and questionnaire returns varied by area, age, gender and ethnicity; the
highest return rate of 27.3% was in Shropshire’s over 60s; the lowest, 0.6%, was in
Birmingham in the 18-39yr old age group. Whereas only 3.9 %( 2,296) returned a completed
questionnaire and stool sample, 94.9% of participants gave permission for their sample and

data to be used in future research.

Conclusion: Researchers should consider the low stool specimen return rate and wide
variation by ethnicity and age when planning future studies involving stool specimen
collection. This is particularly pertinent if the study has no health benefit to participants.
Further research is needed to explore how to improve recruitment in multi-cultural

communities and in younger people.
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Strengths

This was a large multi-centre community based study that included adult participants of
variable age groups, gender and ethnicities from four areas in England.

By inviting a large number of patients from different ethnicities to participate, return
rates are likely to be comparable in future studies.

Recruiting patients in batches at each practice allowed us to compensate for the lower
than expected return rate by increasing invited in cohorts with lower returns.

Use of a stool collection instruction leaflet and a pre-packaged stool kit delivered to

participant’s homes may have aided compliance and stool returns.

Limitations

Ethics permitted only anonymous patient information be removed from practices
meaning researchers could not follow up with participants who did not respond to the
initial invite; this is unfortunate as follow up phone calls and interaction with the

research team encourage higher recruitment rates.
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Background

Reports from the European Antimicrobial Resistance Surveillance Network (EARS-NET)
data shows that multi-drug resistant E.coli now comprise 15% of invasive infections.’
Researching gut carriage of multi-resistant bacteria in the asymptomatic population will help
inform the need for control efforts as gut organisms are a source of gram negative infections.
We do not know if prevalence research for gut carriage of antibiotic resistant organisms
using postal stool samples is feasible, therefore understanding the challenges associated
with obtaining postal stool samples is critical to the design of population-based research

studies.

Recruitment of patients to research studies where they are asked to submit stool samples
can be difficult, particularly when there is no obvious benefit to the participant. At community
surveillance level the Bowel Cancer Screening Programme (BCSP), targeting adults over 60
years of age in England, found that stool specimen returns were 54% overall but lower
among the Black and Minority Ethnic (BME) groups especially within the Asian population.?
A general lack of opportunities to engage in research and cultural or religious practices have
previously been highlighted as barriers to ethnic minority participation. 2° Problems with
community recruitment can occur at different stages of the process e.g. obtaining patient
lists, stratifying the data, obtaining consent, drop out following consent, etc.® "but there is

little information on population studies in asymptomatic individuals.

This paper aims to describe challenges faced when obtaining self-collected stool samples
and self-administered questionnaires from healthy participants invited and recruited by post.
It examines how stool return rate varied between different ethnic groups, age group, gender
and the four National Health Service (NHS) Primary Care trusts (PCTs) selected. This

research will inform future surveys using stool specimens.
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Materials and Methods
PCT selection

Four NHS PCTs of England were selected non-randomly to represent a different section of
the population of England: Newham PCT (London, urban, relatively high proportion of South
Asian, Caribbean and African patients); Heart of Birmingham Teaching PCT (urban, very
high proportion of South Asian patients); Shropshire County PCT (rural, very high proportion
of White-British patients); and Southampton City PCT (semi-urban, high proportion of White-
British and also a relatively high proportion of South Asian patients). Ethnicity data for each
PCT was taken from Population Estimates by Ethnic Group in England® while the Index of
Multiple Deprivation (IMD) for each practice was determined from online GP Practice

Profiles.

GP Practice Selection

We worked with Primary Care Research Networks (PCRN) to facilitate recruitment of
practices. All practices in a PCRN were invited by letter to participate. As ethnicity was a key
criterion for patient selection, practices were excluded if they had not recorded ethnicity for
at least 50% of their patients. Four or five practices that were willing to participate and were
from the PCRN of each PCT were non-randomly selected to broadly represent each PCT
with respect to ethnicity and deprivation. Overall sixteen practices were recruited to the
study; three from Shropshire, four from Newham, five from Southampton and four from

Birmingham.
Patient Selection

The study aimed to recruit 390 participants from each specific ethic group (Black, White,
Asian, Mixed, Unknown) across the four PCTs. Patients in selected practices aged 18 years
and above were stratified by a number of factors, including GP record of ethnicity, gender,

age and antibiotic use in the previous year.
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Patient screening by practice clinician

Patient lists were screened by a practice clinician to check suitability for inclusion. Excluded
participants included those who died, moved to a different surgery, were deemed too ill by

their GP or hospitalised at the time of mailing.

Patient invitation process (Figure 1)

Between November 2013 and October 2014, stratified lists were randomised and patients
invited in order from these lists. A disproportionately large number of invites were sent to
patients from those strata containing ethnic minority group patients (disproportionate
stratified random sampling). Patients received an invitation letter containing a sentence in
English, and in four of the most commonly used non-English languages spoken in that GP
practice, inviting them to request a translation of the study information in their preferred

language. Letters explained that

- The main study aimed to find out what things made some people more likely to carry
different bacteria in the gut.

- If they agreed to participate, they would be asked to return a stool specimen and a short
questionnaire about things that may affect bacteria in the gut such as antibiotic use,
hospital visits, diet and travel.

- Information would be kept confidential.

- They could opt out of the study at any time.

- Participants would be given the option to receive either a £5 gift voucher or donate £5
towards research of the same topic on return of both the questionnaire and sample.

Invitation letters were sent in five different batches from each GP practice, with mail-outs at

least one month apart to facilitate project administration. After each mail-out, stool returns

were monitored and the number of invitation letters sent out in later mail-outs adjusted in the
light of the return rate from earlier mail-outs. At some practices all patients within some

strata were invited.
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Stool sample kits

If patients were willing to participate they were asked to return a reply slip with their contact
details in a pre-paid envelope. Those who returned a positive response reply slip to the
invitation were then sent a study information sheet, stool collection kit and questionnaire.
The stool sample collection kit had been designed with input from the general public.®
Returning the questionnaire and stool sample was taken as implied consent for participation.
In addition, willing patients were asked to give written consent to allow the study team to
check their medical records for any details on the questionnaire which needed clarifying, and
to save their stool sample for future research. The information sheet reiterated information in
the invitation letter, and that the results would help the NHS improve the treatment and
control of infections in their community and hospital. The stool collection kit was pre-labelled
with their unique study ID and date of birth and contained a pair of plastic gloves, a sterile
30ml plastic stool collection pot, pictorial instructions®, a spill proof stool pot transporter and
a pre-paid biological specimen return envelope. Participants were not asked to make any
dietary restrictions prior to taking a stool sample; neither were they asked to stop any on-
going medication. Involvement in this study did not entail any visits to the practice or face-to-

face contact with the researchers.

Participants were asked to return, by post, the questionnaire, consent form and self-collected
stool sample to the research laboratory in the pre-paid addressed envelope which fitted into
a normal post box. Study flyers at practice receptions, local newspapers and local radio were
utilised to publicise the study. If willing participants did not return the stool sample kit, but
provided their telephone number via the invite return slip, researchers made a reminder
phone call to ask them to return their samples and questionnaires. To maximise returns
these phone calls were made at different times of day. If necessary a further kit was

provided.

Sample size
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Previous research has showed that blactx.yw ESBLPE colonisation in diagnostic samples in
Birmingham varied from 8.1% in Europeans to 22.8% in Middle East/South Asians.® Thus to
have an 80% chance of finding a difference in faecal colonisation between different ethnic
groups to be significant the 5% level, assuming the “true” colonisation percentages were 6%
for Europeans and 12% for Asians, a total of 390 in each ethnic group across all 4 regions
giving a total of 1560 participants overall was required. We assumed a 7% overall return

rate, and therefore initially planned to send out 20,400 invites.
Data analysis

Of the 58,337 patients sent a postal invitation, the percentage that returned both a stool
sample and a completed questionnaire was calculated — forthwith called stool return rate.

We investigated how the stool return rate varied by ethnicity, age group, gender and PCT.

Of the patients sent a postal invitation and returning both a stool sample and a completed
questionnaire we calculated the percentage choosing the £5 gift voucher rather than
choosing £5 to be donated towards research on the same topic. If participants ticked both
boxes for a £5 gift voucher and for £5 to be donated to research, it was assumed that the
participant preferred a voucher. If participants ticked neither box they were excluded from

the analysis of what choice they made.

Participants ticking neither box (for giving consent or not giving consent) for allowing us to
access their GP notes or use their data for future research, were assumed to have not given

their consent for these two actions.
Ethics

Ethical approval was obtained from Frenchay National Research Ethics Committee, REC
reference 13/SW/0017, and local study approval sought from Primary Care Trusts (now
referred to as Clinical Commissioning Groups) from each of the 4 regions and individual GP

practices.
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Results

Recruitment

Sixteen practices were recruited to the study; three from Shropshire, four from Newham, five
from Southampton and four from Birmingham. Stratifying by ethnicity proved difficult; over
350 ethnic variables were recorded, many of which were ambiguous as descriptions were
commonly geographical areas, religions, language spoken and nationality. For the purposes
of creating strata based on the GP record of ethnic group, this study created five groups;
Asian, Black, Other/Mixed, Unknown and White. In total, we recruited 346 Asian patients,

186 Black patients, 1709 White patients and 53 mixed/other patients.

Sample returns (Figure 1)

We invited 58,337 patients to participate and 4,186 (7-2%) expressed interest. Stool
collection kits were sent to 3,389 (5.8%) as we stopped sending kits to respondents within
the over 40 year age group, and of white ethnicity as when we sufficient numbers of stool
samples in these groups; 2,388 (70.4%) returned a questionnaire and 2,430 (71.7%)
returned a stool samples. Overall 2,296 (3.9%) returned a complete sample i.e. both a stool
sample and completed questionnaire. This included 253 of 535 participants who gave their
phone number and were reminded by phone. However, we did not reach our goal of obtain

390 samples from each of the 4 defined ethnic groups.

Returns by PCT, age group, ethnic group and gender were as follows:

PCT: Complete sample return from invites was 8.6% (762/8,885) in Shropshire
PCT, 1.6% (152/9,385) in Birmingham, 2.9% (583/20,087) in Newham and

3.9% (799/19,980) in Southampton.

Age group:  Complete sample return from invites was 9.9% (994/9,960) from patients
over 60 years, 4.7% (750/15,907) from 40-59 year olds and 1.7%

(552/32,470) from under 40 year olds.
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Ethnic group: Complete sample return from invites was 6.8% (1101/16,181) from White
patients, 1.6% (296/18,502) from Asians, 4.1% (171/4,146) from Blacks,
3.7% (79/2,133) from other/mixed and 3.8% (650/17,225) from those of
unknown ethnicity. All patients in Shropshire were assumed as being from a

white ethnic group.

Gender: Complete sample returns from female invites was 4.8% (1,309/27,540) and

3.2% (987/30,797) from males.

Return rates by PCT, age group and ethnic group are illustrated in Figure 2. The highest
return rate of 27.3% was in Shropshire’s (predominately white) over 60 year olds; the lowest,

0.6%, was in Birmingham in the 18-39yr old age group.

Incentives: Of participants who returned a completed questionnaire together with a stool
sample, 41.6% (942/2261) requested a £5 gift voucher, 57.4% (1319) opted to donate the £5
to research while 1.6% (35) did not indicate a preference. Overall 18-39 year olds (58.5%)
preferred a high street voucher whereas the over 60yr olds (69.3%) preferred a donation to
research; this was evident across all PCTs (Figure 3). Among Indian, Pakistani or
Bangladeshi participants 60.0% preferred a £5 gift voucher while among White participants
38.0% preferred a £5 gift voucher. 61.0% of participants in Birmingham requested a

voucher, 43.9% in Newham, 38.7% in Shropshire and 39.1% in Southampton.

Permissions: 94.9% (2178/2296) of participants who provided a stool and completed
questionnaire gave consent for researchers to access their GP notes to clarify any details
from the questionnaire. 94.9% (2180/2296) gave permission for their sample and data to be

used in future research.

Discussion

Return rate

10
For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 10 of 28



Page 11 of 28

©CoO~NOUTA,WNPE

BMJ Open

Participation rates in epidemiological studies especially population based studies have been
declining over the years."" A US study found that the general public are divided on their
willingness to participate in medical research trials; 46% surveyed via telephone said that
they would participate in a study for a new treatment for a disease that concerns them, 25%

were unwilling while 29% were undecided.'

The overall stool and questionnaire return rate from this study (3.9%) was lower than
expected, resulting in difficulty in achieving our initial recruitment aim of 390 in each ethnic
group; we had planned for a 7.6% return rate. The nature of the sample collection i.e.
faeces, may have contributed to this low return rate. Previous research examining why
patients fail to return stool samples to their GP suggested that “the taboo associated with the
‘dirtiness’ of human faeces may be a key reason why some people lack the motivation to
comply”.® However, other research of a similar nature, a gut microbiome study, had a much
higher return rate of 20%° however participants were all 55 — 69 year olds, were all female,
received up to three follow up phone calls and had stool samples picked up by courier. We
also found the return rate for females aged 60 or more was high but noted that this varied by

ethnic group and that reminder phone calls proved particularly beneficial in increasing

sample returns; 47% of those contacted returned the specimen.

Our highest return rate in the over 60yr olds (20%) is lower than for the Bowel Cancer
Screening Programme (BCSP) pilot study in England and Scotland where the uptake was
57%-61.8% in patients 50 — 69 years." ' A point of note is that our research had no
personal benefit to the participant whilst the BCSP pilot study provided further cancer

screening and treatment for those screened positive for bowel cancer.
Incentives

It has been previously noted that participation in research requires motivated individuals;?
however the actual motivating factor varies. Offering study results as an incentive does not

appear to increase recruitment. '°® Our study offered a £5 gift voucher or donating £5 to
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research as a potential motivation; of those who opted for a financial incentive, 18-39yr olds
are more likely to want a voucher than over 60yr olds. Whilst we cannot say that a financial
incentive was the main motivating factor for young participants, our findings do coincide with

other research,’” '

suggesting that it may help facilitate recruitment in the younger age
groups. However, when factoring this into a research plan, consideration should be given to
the fact that the higher the financial incentive the more likely people are to agree to

participate.'”
Ethnicity

Lower uptake in BME groups compared to Whites has been reported elsewhere.'® The
global nature of transmission of multi-drug resistant bacteria'® emphasizes the importance of
ethnic minority participation in community surveillance of antimicrobial resistance. Some
studies have found that BME groups are more willing to participate if they were approached
directly and the research has direct relevance to them.?° Language and cultural differences
have been identified as barriers to recruitment of ethnic minority groups®. In each practice
our information sheet has a sentence in the most common non English languages stating
that the information could be provided in those languages; very few foreign language sheets

were requested.
Future consent

Our low return rate suggests that those individuals that did participate may be more
motivated than in the normal population, so it is unsurprising that 94.9% of our participants
consented to allow researchers to access their GP notes and bank their sample and data for
future research. Informing research for future generations has been cited as a motivating
factor for consenting to bank samples.?' Banking samples has been more commonly
reported in genetic studies with blood or saliva samples where an over 90% consent rate

has also been reported.?
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Strengths and limitations

This was a large multi-centre community based study that included adult participants of
variable age groups, gender and ethnicities from four areas in England. The majority of the
Asians in our study were from Birmingham and mostly spoke Urdu. Whilst we cannot
categorically say that Asians from other areas of the Indian sub-continent would have similar
low returns, other research involving stool returns has described uptake as strikingly low in
ethnically diverse populations.” As we have invited a large number of patients from different
ethnicities to participate, we feel that our return rates are likely to be comparable in future

studies requesting stool samples from the general population.

Recruiting patients in batches at each practice was a strength of the sampling design
because it allowed us to compensate for the lower than expected return rate by increasing

invited in cohorts with lower returns.

It could be argued that there are two different results that should be reported - willingness to
participate is very low - 7%, but the return rate of samples is higher, 67.7% because
2,296/3,389 patients who were sent the collection kit returned complete sample and not the
3.9% (2,296/58,337) we report. However, we feel that by only reporting the return rate from
those who expressed interest could be viewed as biased as we would be looking at those
participants who are obviously interested in participating and would vastly underplay the

amount of effort it requires to obtain a sufficient sample size from the general population.

Use of a stool collection instruction leaflet and a pre-packaged stool kit delivered to
participant’s homes may have aided compliance and stool returns.? In addition returning
stool specimens by post had the advantage of reducing perceived embarrassment of
returning a stool sample to a GP Practice receptionist.9 Ethics permitted only anonymous
patient information be removed from practices meaning researchers could not follow up with
participants who did not respond to the initial invite; this is unfortunate as follow up phone

calls and interaction with the research team encourage higher recruitment rates.” ** Patients
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received letters from their GP practice but were asked to send samples to a different

location; this may have been confusing to some patients.

Conclusions

The low stool specimen return rate and it's wide variation by ethnicity and age, has
implications for future studies that involve the collection of stool specimens from the general
population and have no health benefit to their participants. Unless measures are taken to
counteract this variation in the return rate, samples will tend to under-represent Asians and
younger individuals. Furthermore research is needed to explore how to maximise stool
return rates in research. Other forms of recruitment (other than postal recruitment) might be
effective at increasing the return rate, however if postal is the recruitment method of choice
then reminder phone calls are recommended. Increasing the value of the gift voucher could
be effective at increasing the return rate but obviously this increases the cost of the study

and also risks introducing a new selection bias.
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Figure legend

Figure 1.Participant recruitment.

Figure 2. Participant demographics by stool return rate.

Figure 3. Incentive options for participants who returned a stool sample and completed

questionnaire by age and PCT.
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Figure 1. Participant Recruitment.
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Figure 2. Participant demographics for stool return rate.
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Figure 3: Incentive options for participants who returned a stool sample and completed questionnaire by age and PCT.
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categorized
(c) If relevant, consider translating estimates of relative risk into ~ NA
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