BM) Open

BMJ Open is committed to open peer review. As part of this commitment we make the peer review
history of every article we publish publicly available.

When an article is published we post the peer reviewers’ comments and the authors’ responses
online. We also post the versions of the paper that were used during peer review. These are the
versions that the peer review comments apply to.

The versions of the paper that follow are the versions that were submitted during the peer review
process. They are not the versions of record or the final published versions. They should not be cited
or distributed as the published version of this manuscript.

BMJ Open is an open access journal and the full, final, typeset and author-corrected version of
record of the manuscript is available on our site with no access controls, subscription charges or pay-
per-view fees (http://bmjopen.bmj.com).

If you have any questions on BMJ Open’s open peer review process please email
editorial.bmjopen@bmj.com

‘sa1bojouyoa) Jejiwis pue ‘Bulurel) | ‘Buiuiw eIRp pUe 1X8) 01 paje|al sasn 1o} Bulpnjoul ‘1ybliAdoo Aq palosloid

* (s3gv) Inauadns juswaublasug
| @p anbiydeiBollqig soushy 1e GZoz ‘€T aunr uo jwod fwg uadolwa//:dny wol) papeojumoqd "gT0Z J18qWSBAON € U0 £05Z0-8T0Z-uadolwa/9eTT 0T St paysiignd 1si1) :uado NG


http://bmjopen.bmj.com/
mailto:editorial.bmjopen@bmj.com
http://bmjopen.bmj.com/

BMJ Open

BM) Open

Perceptions of the public, patients and healthcare
professionals towards screening for chronic, non-
communicable diseases in high street dental and pharmacy

settings.

Journal:

BMJ Open

Manuscript ID

bmjopen-2018-024503

Article Type:

Research

Date Submitted by the Author:

29-May-2018

Complete List of Authors:

Yonel, Zehra; University of Birmingham , School of Dentistry
Sharma, Praveen; University of Birmingham , School of Dentistry
Yahyouche, Asma; University of Birmingham , School of Pharmacy
Jalal, Zahraa; University of Birmingham , School of Pharmacy
Dietrich, Thomas ; University of Birmingham,

Chapple, Iain; University of Birmingham , School of Dentistry

Keywords:

Dental, Pharmacy, General practitioner, Allied healthcare professional,
Non-communicable diseases

)LARONE"

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

‘salbojouyoal Jejiwis pue ‘Bulure) | ‘Buiuiw eIRP pUe 1X8) 01 paje|al sasn Jo) Bulpnjoul ‘1ybliAdoo Aq paloaloid

* (s3gv) Inauadns juswaublasug
| 9p anbiydeiBollqig soushy 1e GZoz ‘€T aunr uo Jwod fwg uadolwa//:dny wol) papeojumod "gT0Z J18qWSAON € U0 £0520-8T0Z-uadolwa/oeTT 0T Se paysiignd 1si1) :uado rINg


http://bmjopen.bmj.com/

vs)
Page 1 of 16 BMJ Open s
]
©
)
=
1 =
2 @
" E
4 =2
(%]
5 Introduction 4
6 o
7 7]
(=Y
8 Perceptions of the public, patients and healthcare professionals towards screening for chronic, non— By S
9 communicable diseases in high street dental and pharmacy settings. % Q
10 Yonel, Z*; Sharma, P'; Yahyouche?, A; Jalal, Z; Dietrich, T; Chapple I.! % S
1 1: Periodontal Research group, School of Dentistry, University of g %
12 Birmingham & Birmingham Community Healthcare NHS ﬁ 3
12 Foundation Trust S 3
15 2: School of Pharmacy, University of Birmingham E. %
16 . = g
Corresponding Author 5 B
17 o 3
18 c @
19 Zehra Yonel, BDS, MFDS RCS (Edin), FHEA 2 g
Clinical Lecturer in Restorative Dentistry, 3 w
20 School of Dentistry, T z
21 Birmingham Dental Hospital ;‘ e
3rd Floor & me®
22 ! ® >3
23 5 Mill Pool Way nwono
Birmingham 322
24 B5 7EG 23
25 83k
26 Tel: 0121 466 5377 539
27 E-mail: Z.Yonel@bham.ac.uk Tn
X E
28 =53
Q@O
29 2z
30 Word Count: 3602 oS e
31 E;gg
32 Key Words Sm3
33 5-@%
. o
34 Allied Healthcare Professionals, Dentist, Community-Pharmacist, Non-communicable diseases, i <
O
35 Patient perception, Public perception. = 3
36 o g'
37 g b
]
38 Qe =
39 g 3
40 @ O
41 5 2
42 5 S
44 z 0o
45 S ®
46 FS
47 & B
48 2
49 2
50 g
(]
51 ®
52 2
53 =3
54 Q
55 §.
56 g
57 g
58 @
59

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


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

Abstract

Objective: Non-communicable diseases (NCDs) impose a significant health and economic burden.
This study aimed to gauge the opinions of key-stakeholders towards screening of NCDs by allied
healthcare professionals.

Design: Questionnaires were designed piloted, and subsequently completed by key-stakeholders.
The results were analysed descriptively.

Setting: Public questionnaires were undertaken in a West-Midlands transport station and Public
Markets. High-street dental and community pharmacy settings were selected via local clinical and
research networks. Healthcare professionals were identified using professional networks and were
e-mailed a web-link to an online survey.

Participants: 1371 members of the public, 1548 patients and 222 healthcare professionals (doctors
[GP], dentists [GDP] and pharmacists) completed the questionnaires.

Outcome Measures: The primary outcome was to compare attendance patterns at GDP and GP
practices to determine whether different populations were more likely to access different
healthcare professionals. Secondary outcomes included determining when patients were last
screened for NCDs by their GP, willingness of patients to undergo the required intervention and the
opinions of stakeholders regarding the concept of screening for the specified NCDs in general dental
and community pharmacy settings.

Results: 12% of patients who reported seeing a GDP bi-annually reported that they had not had
contact with a GP in the last year. Over 61% of the public reported attending a GDP bi-annually, of
this group 48% reported having never had a check-up at the GP. All stakeholders surveyed were in
broad support of the concept of allied health professionals undertaking screening for specific
general health conditions.

Conclusions: This study has established that allied healthcare professionals may have access to
different cohorts of the population to GPs. If GDPs and pharmacists have access to patients who are
not utilising healthcare services elsewhere, they may be ideally placed to risk-assess, and where
appropriate offer preventative advice and test for NCDs.

Article Summary

e The main strength of this study was the large sample size. In total 2919 questionnaires were
returned by the public and patients with a further 222 healthcare professionals completing
the questionnaires.

e The results of this study align closely with the findings from studies in the UK and USA.

e Inthe UK screening is controversial, NICE guidelines exist on risk-assessing and screening for
type 2 diabetes mellitus (T2DM), however, the UK national screening committee (UK NSC)
does not currently advocate screening for NCDs.

Funding statement: This work was supported by a grant from the Oral and Dental Research Trust.
NIHR Portfolio number [CPMS ID 32232]
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Introduction

The prevalence of chronic, non-communicable diseases (NCDs) is increasing worldwide and their
impact on the healthcare economy is substantial (1-3) with 92% of older adults having at least one
NCD and 77% having two NCDs (4). The increasing prevalence of NCDs is partly due to an ageing
population, and partly due to an increase in prevalence of shared risk factors amongst multiple
NCDs, such as sedentary lifestyles, diets high in refined carbohydrates, smoking and obesity.
Furthermore, risk factors for NCDs contribute a significant economic burden, accounting for over
45% of total NHS costs in the UK in 2006-2007, at approximately £43-billion(5).

The National Institute for health and Care Excellence (NICE) currently recommend that allied
healthcare professionals, including community pharmacists and general dental practitioners (GDPs),
should risk-assess for Type 2 diabetes (T2DM)(6). For example, for T2DM data from the US suggest
that screening for T2DM in a dental setting is effective in identifying both pre-diabetes and diabetes
(7-9). Early detection also led to the instigation of cost-effective lifestyle change measures, rendering
a proportion of pre-diabetes patients normo-glycaemic (10). A further survey from the US showed
24% of people did not have contact with a general healthcare provider in 2008, yet 23% of those
sampled did see a dentist in that year (11). Furthermore, UK government policies have been set-out,
actively encouraging dental-professionals in the provision of general health promotion (12, 13) as
GDPs already deliver advice on diet and smoking cessation. It has been suggested that highly skilled
primary healthcare professionals, such as pharmacists and dentists (GDPs), may develop new roles
and work more closely with general practitioners (GPs) to create effective multi-disciplinary teams
and care pathways, and provide a wider range of services such as early detection of disease (14).

The 2011 Pharmaceutical Group of the European Union survey showed that 98% of European
patients can reach their nearest community pharmacy within 30 minutes, while 58 % indicated that
their closest community pharmacy was within 5 minutes of their home. In addition, over the past
four decades there has been a move in pharmacy practice away from the traditional focus on
dispensing towards a more patient-centred clinical role (15). UK policy and pharmacists' professional
organisations, have stressed the potential of community pharmacists to extend their roles in patient
care services to include services such as screening for NCDs. This role has been emphasised in policy
papers calling for a wider use of community pharmacists in primary patient care (16-18).

The development of government policies and guidelines advocating the role of allied healthcare
professionals in risk-assessment, prevention programs and risk identification for NCDs, suggests that
a collaborative approach to tackle the growing NCD burden is required. However, the opinions of
members of the public, patients and relevant healthcare professionals in this matter remains poorly
explored.

Thus, the primary aim of this study was to collect preliminary data to provide insight into the
perceptions of key stakeholders including members of the public, patients and healthcare providers
(GPs, GDPs and pharmacists), regarding risk-targeted screening programs in dental and pharmacy
settings for specific NCDs (T2DM, cardiovascular disease [CVD], chronic kidney disease [CKD] and
respiratory disease [COPD]) known to incur a significant health and economic burden.

The choice of targeting particular diseases for screening is supported by the fact that:

1) strong evidence suggests that the majority of patients with objective COPD are not aware of their
condition, and this leads to a significant delay in diagnosis and potential treatment (19).

2) Both T2DM and hypertension tend to be asymptomatic and are usually not diagnosed until
patients develop symptoms (20).
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Professional surveys

To determine the views of healthcare professionals, GPs (n=48), GDPs (n=129) and pharmacists
(n=45) were contacted by email via known professional networks including the clinical research
networks. The email contained a participant information sheet and electronic link to the online
guestionnaire. The questionnaire requested participants to disclose their occupation and whether
they worked on a private, NHS or mixed (both private and NHS) basis. The respondent was also
asked their opinion regarding dentists and pharmacists screening for specified NCDs (hypertension,
diabetes, chronic kidney disease/CKD, chronic obstructive pulmonary disease/COPD). The survey
also determined whether professionals felt it would be appropriate for a suitably trained member of
the dental/pharmacy team to perform finger-prick capillary blood tests, questionnaires or urine
analysis on patients to obtain the relevant biomarker information. Further to this demographic data
in terms of age, gender, location of practice was also recorded.

Analysis

Summary statistics were calculated using Stata/IC version 12.1 (StataCorp LP, College Station, TX,
USA).
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Public Questionnaires

Attendance

Twenty-two percent of respondents at New Street railway station and 26% at Birmingham Public
Markets reported they had not had any contact with their GP within the preceding 12 months.
Almost 10% of the public reported not having seen a GP in at least 5 years.

Table 2: Comparison of attendance patterns of GP practices for the public and those attending
pharmacy and dental practices. Figures presented as percentage unless otherwise stated.

Public Opinion Patient Opinion
New Street Birmingham NHS Private dental Pharmacy
Railway Public Markets dental patients patients
Station patients
N=909 N=462 N=515 N=500 N=533

When did you last visit your GP?

Less than 1 year 78 74 71 75 83
ago
More than 17 20 22 20 14
lyear ago
More than 5 4 7 5 3
Syears ago
Never 0 3 n/a n/a n/a

When did you last visit your GP for a routine health-check?

Less than 1yr 26 31 47 43 48
ago
More than 1yr 16 24 22 22 23
ago
More than 5yrs 6 6 28 34 6
ago
Never 52 39 3 2 24

Twenty-six percent of respondents at New Street station and 31% at Birmingham Public Markets

reported attending their GP surgery for a routine check-up and not due to an acute illness within the

last 12 months. Respondents in public settings were less likely to attend a GP surgery for a routine
check-up compared to those patients attending dental or pharmacy settings.
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Table 3: Comparison of the reported frequency of dental check-ups, for those members of the public
who reported that they attended a dentist (GDP) regularly?

If you are a regular dental attender at what frequency do you attend the dentist
for check-up appointments?

New Street (N) New Street (%) Public Market (N) | Public Market (%)
3 monthly 67 9 28 10
6 monthly 479 67 177 63
12 monthly 138 19 71 25
Other 33 5 6 2

Seventy-seven percent of respondents at Birmingham New Street railway station and 61% at the
Birmingham Public Markets reported being registered with a dentist. When asked about attendance
pattern with a dentist the most frequently reported appointment interval for both public settings
was 6 monthly.

When comparing attendance of members of the public at their GP or their GDP, 12% of patients who
reported seeing a GDP every 6 months reported that they had not had contact with a GP in the last
year. Furthermore, of the public respondents that reported being regular dental attenders 48%
reported having never had a health check at their GP surgery. An additional 20% of the public who
reported being regular dental attenders claimed to have not attended a GP practice for a routine
check-up in the last 12 months and of the 48% that reported having never had a check-up at the GP
surgery 61% reported attending a dental practice bi-annually.

Opinions

Public support for screening for medical conditions in both dental and pharmacy settings was strong.
With 74% in favour of screening in dental settings and 70% in favour of screening in pharmacy
settings. The conditions that most public respondents were in support of screening for were T2DM
and hypertension in both dental and pharmacy settings. The public expressed willingness to undergo
each of the proposed interventions (urine analysis, finger-prick capillary blood) in both settings with
a slight preference for the dental setting.

Patient Questionnaires

Attendance

Twenty-eight percent of respondents at NHS GDP settings, 25% of respondents at private GDP
settings and 17% of patients at pharmacies reported they have not had any contact with their GP
within the last 12 months. Seven percent of respondents at NHS GDP settings, 5% of respondents at
private GDP settings and 3% at pharmacies reported having not seen a GP in at least 5 years.
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Forty-six percent of respondents at NHS GDP settings, 57% of respondents at private GDP settings
and 51% at the pharmacies reported attending their GP surgery for a routine check-up within the
last 12 months.

Patients attending dental or pharmacy settings were more likely to attend a GP surgery for a routine
check-up compared to those in public settings. Those patients attending a pharmacy were not asked
about dental attendance. When those attending dental practices were asked about attendance
patterns the most frequently reported appointment interval was 6 monthly.

When comparing attendance of NHS dental patients at GP and GDP practices, of the 28% of NHS
dental patients who reported they had not had any contact with their GP within the last 12 months,
42% were in favour of having NCD screening at their GDP. When comparing the attendance of
private dental patients at GP and GDP practices, of the 25% of private dental patients who reported
they had not had any contact with their GP within the last 12 months, 65% were in favour of having
NCD screening at their GDP practice. When comparing attendance of pharmacy patients at GPs and
pharmacies, of the 17% of pharmacy patients who reported they had not had any contact with their
GP within the last 12 months 32% were in favour of having NCD screening at their community
pharmacy.

Opinions

Forty-eight percent of NHS dental patients either strongly agreed or agreed with the concept of
screening for NCDs in dental settings. Sixty-one percent of private dental patients either strongly
agreed or agreed with the concept of screening for NCDs in dental settings. Seventy-five percent of
pharmacy patients were in support of screening for NCDs in pharmacy settings. The conditions that
most of the public and patients were in support of screening for were T2DM and hypertension in
both dental and pharmacy settings.

Healthcare Professionals

In total 222 completed questionnaires were returned, of those returned 48% were completed by
female healthcare professionals; 58% had been completed by GDPs, 21% by GPs and the remainder
by community pharmacists. More than half (51%) of those questioned were treating patients within
NHS settings, 34% reported working on a mixed NHS and private basis and 15% reported working on
a solely private basis.

Most GDPs were in favour of risk-assessment in a pharmacy setting. A large proportion of GPs and
pharmacists were supportive of risk-assessment in dental settings, but many remained undecided.
There was stronger support from healthcare professionals for risk-assessment for NCDs in pharmacy
settings.
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Graph 2: Showing professional opinion to screening in pharmacy expressed as a percentage

Opinions of healthcare professionals to screening
for NCDs in a pharmacy setting

OO0 OC

w
o

20 M
10

0
Chart Area Strongly agree Agree Undecided Disagree Strongly

disagree

percentage

Level of agreement based on profession

GDP

Discussion
Statement of principle findings

This study aimed to determine the attendance patterns of the public at different healthcare settings
and to gauge public and patient opinions on utilising allied healthcare professionals to undertake
“screening”. Participants were more likely to attend their dental practice for a routine check-up than
their GP surgery. Of those patients who reported being regular attenders to a dental surgery for
routine check-ups, almost half claimed that they had “Never” had a routine health-check at their GP
surgery. Furthermore, an additional 26% hadn’t had a routine check at the GP practice in more than
12 months. This implies that dental professionals have access to a cohort of patients who are not
routinely accessing their GP surgery for health-checks.

All stakeholders surveyed were in broad support of the concept of allied professionals undertaking
risk-assessment for general health conditions. The public were slightly more in favour for risk-
assessment in dental compared to pharmacy <....ags, whereas healthcare professionals expressed
slightly greater support for risk-assessment in pharmacy compared to dental settings. The conditions
receiving the greatest support for risk-assessment were T2DM and cardiovascular disease. The
methods for risk-assessing that were mostly accepted were validated questionnaires and finger-prick
capillary blood testing.

Strengths and weaknesses of the study

The main strength of this study was the large sample size. In total 2919 questionnaires were
returned by public and patients with a further 222 healthcare professionals completing the
guestionnaires. However, the population captured was not representative of the UK population as a
whole and caution should be applied in relating findings to the general population. The sampling
method utilised did not allow for calculation of a response rate. Thus, potential bias cannot be ruled
out. The NHS dental and Pharmacy respondents were the most likely to have attended their GP
practice for a routine check-up, with respondents in both public settings being the least likely to
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attend a GP surgery for a routine check-up. This may suggest, those patients already engaged with
healthcare are more likely to take up any proposed risk-assessment, should a new service become
available. This finding may limit the value of any such service as those in most need of early
identification, who are not in contact with a GP are also the group least likely to contact other
healthcare professionals.

Strengths and weaknesses in relation to other studies

Health screening in the UK is controversial, although NICE guidelines exist on risk-assessing and
screening for T2DM, the UK national screening committee (UK NSC) currently does not advocate
screening for T2DM or the other mentioned NCDs. Despite the current UK NSC position on
screening, when asked whether they felt screening for NCD in dental and pharmacy settings was
worthwhile most healthcare professionals were supportive of this in both settings.

The results of this study align closely with the findings of Greenberg’s study in the USA, which
reported that dentists were in support of chairside screening for medical conditions and were willing
to undertake the screening procedures(24). Creanor et al undertook a similar study in the UK
whereby patients attending dental clinics in the south-west of England were asked about diabetes
screening. They found that 61% of respondents had never knowingly been screened for diabetes,
87% were in support of screening for medical conditions such as diabetes at the dental clinic (14).
This was further supported by a study in Warwickshire where adult patients with diabetes attending
medical clinics were asked about screening for diabetes in dental settings. Bowyer et al reported
that over half of respondents supported the idea of dentists’ involvement in diabetes screening (15).
Furthermore, a study by Bould et al found that the uptake of risk assessment methods for diabetes
in dental settings was positive, patients were amenable to finger-prick testing and when a two-stage
screening process was employed (validated questionnaire prior to finger-prick test) patients were
three times as likely to follow up with their GP compared to those receiving only one positive
result(25).

in a recent review of community pharmacy clinical services Murray 2016 (PSNC, 2016) concluded
that community pharmacists should develop interventions to further prevent disease progression.
Previous evidence from systematic reviews and meta-analyses have shown that community
pharmacies could be feasible sites for screening for isolated risk factors (26) (27). Screening for
individual risk factors in pharmacies has been shown to be effective, in studies in the UK (28) and in
countries outside the UK(29), (30). Furthermore, UK public health initiatives have been previously
tested in pharmacies and claimed some success, such as healthy living pharmacies (public health
related services) and health checks (cardiovascular risk assessment). However, further research is
needed to determine the uptake of pharmacy recommendations and referrals following the
screening and the cost-effectiveness of screening in pharmacies compared to screening from other
providers.

Meaning of the study

The choice to seek public, patient and professional opinions for utilising allied health professionals to
undertake proactive targeted risk-assessment to the specific NCDs was based upon the significant
health and economic burden that NCDs have on individuals and society as a whole(31).

Utilisation of allied healthcare professionals would be particularly interesting if different healthcare

providers could reach/access different population groups. Our surveys demonstrated that, of those
patients who reported being regular attenders to a dental surgery for routine check-ups, almost half
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of patients claimed that they had “Never” had a routine health-check at their GP surgery.
Furthermore, an additional quarter of those surveyed had not had a routine check at their GP
practice in more than 12 months. This may indicate that dental professionals have access to a cohort
of patients who are not routinely accessing their GP surgery for health-checks. However, there is a
possibility that many GPs use appointments that were not necessarily booked with health-checks in
mind to offer opportunistic risk-assessment to patients they deem high-risk. Thus, patients were also
asked about general attendance at GP surgeries, and of those respondents who reported attendance
at a dental practice within 12 months, 21% claimed to have not attended their GP practice within
the same period. Therefore, this still suggests a potential missed opportunity for risk-assessment
and preventative advice as 1 in 5 patients attending dentists have not had contact with a GP practice
within that year.

Our findings support the concept that many people only attend their GP when they are unwell,
whereas by contrast, they may visit allied health professionals on a regular basis, even when
asymptomatic. With longer opening hours for pharmacies and easy accessibility to dental practices,
this potentially places dental teams and community pharmacists in an ideal position to target
patients for risk assessment and health screening, especially for those who may not visit their GP
regularly.

Many pharmacies already successfully offer screening programmes for a variety of conditions. This
may be an opportunity to broaden the scope of this service further and given that opinions of
stakeholders are comparable across the settings assessed and screening can be performed to good
effect in pharmacy settings, it may be of benefit to explore this concept further in dental settings.

Unanswered questions and future research

The reported study has shown that key stakeholders are in broad support of greater utilisation of
allied professionals in the early risk-assessment and detection of NCDs. Further work is needed to
determine feasibility of implementation of these principles and to establish whether the opinions
translate into uptake of the service by patients and the public. It is also important to determine
whether long-term intervention by allied professionals’ results in improved outcomes in patient care
and whether that also conveys any health economic benefits.

Conclusion

The four key players in the NCD global challenge are CVD, respiratory disease, diabetes and cancer. It
has been established that allied healthcare professionals may have access to different cohorts of the
population and those members of society less likely to visit a GP may be more likely to visit a
community pharmacy or general dentist. It is therefore possible that if dentists and pharmacists
have access to patients who are not utilising healthcare services elsewhere, they may be ideally
placed to risk assess, and where appropriate offer preventative advice and test for NCDs. In the
dental clinic, this may be especially pertinent where those NCDs share common risk factors and
associations with primary dental diseases, such as periodontal disease, for which prevention
strategies are already established.

Increased collaboration between general medical practitioners and allied healthcare professionals to
stem the rise in NCDs; by assisting with early identification, provision of preventative advice and
where appropriate, targeted risk-based identification of disease, may prove beneficial to patients’
general health and oral health alike. The results from this survey suggest that all stakeholders appear
to be largely supportive of potential risk-identification services for NCDs, especially diabetes and
cardiovascular disease in both dental and pharmacy settings.
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Abstract

Objective: Non-communicable diseases (NCDs) impose a significant health and economic burden.
This study aimed to assess the differential attendance patterns of public to different healthcare
professionals and gauge the opinions of key-stakeholders towards screening of NCDs by allied
healthcare professionals.

Design: Questionnaires were designed piloted, and subsequently completed by key-stakeholders.
The results were analysed descriptively.

Setting: Public questionnaires were undertaken in a West-Midlands transport station and Public
Markets. High-street dental and community pharmacy settings were selected via local clinical and
research networks. Healthcare professionals were identified using professional networks and were
e-mailed a web-link to an online survey.

Participants: 1371 members of the public, 1548 patients and 222 healthcare professionals (doctors
[GP], dentists [GDP] and pharmacists) completed the questionnaires.

Outcome Measures: The outcome was to compare attendance patterns at GDP and GP practices to
determine whether different populations were more likely to access different healthcare
professionals, this included determining when patients were last screened for NCDs by their GP.
Additionally the willingness of patients to undergo the required intervention and the opinions of
stakeholders regarding the concept of screening for the specified NCDs in general dental and
community pharmacy settings were also explored.

Results: 12% of patients who reported seeing a GDP bi-annually reported that they had not had
contact with a GP in the last year. Over 61% of the public reported attending a GDP bi-annually, of
this group 48% reported having never had a check-up at the GP. All stakeholders surveyed were in
broad support of the concept of allied health professionals undertaking screening for specific
general health conditions.

Conclusions: This study has established that allied healthcare professionals may have access to
different cohorts of the population to GPs. If GDPs and pharmacists have access to patients who are
not utilising healthcare services elsewhere, they may be ideally placed to risk-assess, and where
appropriate offer preventative advice and test for NCDs.

Article Summary

e The main strength of this study was the large sample size. In total 2919 questionnaires were
returned by the public and patients with a further 222 healthcare professionals completing
the questionnaires.

e The results of this study align closely with the findings from studies in the UK and USA.

e Inthe UK screening is controversial, NICE guidelines exist on risk-assessing and screening for
type 2 diabetes mellitus (T2DM), however, the UK national screening committee (UK NSC)
does not currently advocate screening for NCDs.

Funding statement: This work was supported by a grant from the Oral and Dental Research Trust.
NIHR Portfolio number [CPMS ID 32232]
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Introduction

The prevalence of chronic, non-communicable diseases (NCDs) is increasing worldwide and their
impact on the healthcare economy is substantial (1-3) with 92% of older adults having at least one
NCD and 77% having two NCDs (4). The increasing prevalence of NCDs is partly due to an ageing
population, and partly due to an increase in prevalence of shared risk factors amongst multiple
NCDs, such as sedentary lifestyles, diets high in refined carbohydrates, smoking and obesity.
Furthermore, risk factors for NCDs contribute a significant economic burden, accounting for over
45% of total NHS costs in the UK in 2006-2007, at approximately £43-billion(5).

The National Institute for health and Care Excellence (NICE) currently recommend that allied
healthcare professionals, including community pharmacists and general dental practitioners (GDPs),
should risk-assess for Type 2 diabetes (T2DM)(6). For example, for T2DM data from the US suggest
that screening for T2DM in a dental setting is effective in identifying both pre-diabetes and diabetes
(7-9). Early detection also led to the instigation of cost-effective lifestyle change measures, rendering
a proportion of pre-diabetes patients normo-glycaemic (10). A further survey from the US showed
24% of people did not have contact with a general healthcare provider in 2008, yet 23% of those
sampled did see a dentist in that year (11). Furthermore, UK government policies have been set-out,
actively encouraging dental-professionals in the provision of general health promotion (12, 13) as
GDPs already deliver advice on diet and smoking cessation. It has been suggested that highly skilled
primary healthcare professionals, such as pharmacists and dentists (GDPs), may develop new roles
and work more closely with general practitioners (GPs) to create effective multi-disciplinary teams
and care pathways, and provide a wider range of services such as early detection of disease (14).

The 2011 Pharmaceutical Group of the European Union survey showed that 98% of European
patients can reach their nearest community pharmacy within 30 minutes, while 58 % indicated that
their closest community pharmacy was within 5 minutes of their home. In addition, over the past
four decades there has been a move in pharmacy practice away from the traditional focus on
dispensing towards a more patient-centred clinical role (15). UK policy and pharmacists' professional
organisations, have stressed the potential of community pharmacists to extend their roles in patient
care services to include services such as screening for NCDs. This role has been emphasised in policy
papers calling for a wider use of community pharmacists in primary patient care (16-18).

The development of government policies and guidelines advocating the role of allied healthcare
professionals in risk-assessment, prevention programs and risk identification for NCDs, suggests that
a collaborative approach to tackle the growing NCD burden is required. However, the opinions of
members of the public, patients and relevant healthcare professionals in this matter remains poorly
explored.

Thus, the aim of this study was to collect preliminary data to provide insight into the differential
attendance patterns of public and patients to different healthcare providers, and the perceptions of
key stakeholders including members of the public, patients and healthcare providers (GPs, GDPs and
pharmacists), regarding risk-targeted screening programs in dental and pharmacy settings for
specific NCDs (T2DM, cardiovascular disease [CVD], chronic kidney disease [CKD] and respiratory
disease [COPD]) known to incur a significant health and economic burden.

The choice of targeting particular diseases for screening is supported by the fact that:

1) strong evidence suggests that the majority of patients with objective COPD are not aware of their
condition, and this leads to a significant delay in diagnosis and potential treatment (19).

2) Both T2DM and hypertension tend to be asymptomatic and are usually not diagnosed until
patients develop symptoms (20).
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2 2
3 3) Atrial fibrillation (AF) is a major treatable risk factor for stroke, but it may be hard for patients to ]
4 self-detect, because it is frequently silent and intermittent (21, 22); %
5 4) early diagnosis of Chronic Kidney disease (CKD) and immediate referral are key steps in the 4
6 management of CKD because this allows implementation of preventive measures that delay or even g‘
7 halt progression of CKD to end stage renal disease (23). ﬁ
8 U °
9 s B
10 Materials and Methods 2 %
11 8 3
12 g 38
13 Patient involvement é g
14 S N
15 @ b
16 The development of the research question was informed by discussions with an advisory group = '8
17 comprising senior dental and medical academics working in the fields of NCDs. The research g P
18 question was then taken to patient focus groups and refined following discussions with patient and g &
19 public advocates at a health awareness engagement event (AGEWELL). 5 S
20 : =
21 Patients were involved in the design of the study through feedback and discussions relating to the z e
22 questionnaire design. a "3”3
23 228
24 Results will be disseminated through publication, presentation at conferences and returning to the %% N
25 annual AGEWELL engagement event to present findings. 235
26 530
Surveys @O

29 HREE 3§§
2(1) Questionnaires were developed that explored the attitudes of the public, patients and registered %’% g
32 healthcare professionals (GPs, GDPs and pharmacists). Data was collected on attendance with 3 Iglglg
33 healthcare professionals, participant demographics and their opinions on having general health- g:@ =
34 checks in the specified setting. Q- T_"i_’
35 2 g
36 No personal identifiers were collected, all surveys were approved by the National Research Ethics ;’; 5
37 Service (NRES 16/YH/0293) or the Ethics Committee of the University of Birmingham (RG_15-195). g: E
38 Qe =
39 Public Survey g 32
40 o O
41 To assess the views of members of the public we conducted surveys in two different settings, 3 2
42 Birmingham New Street Railway Station (n=909) and Birmingham Public Markets (n=462), between ) S
43 June and September 2016. There was no pre-defined target sample size; instead, 6 days were spent § §
44 at each site with an aim to recruit as many participants as possible. Potential participants were 3 o
45 informed about the study and offered a patient information sheet, information posters were CO—) ®
46 displayed explaining the study. Participants who verbally consented to participate were then asked ‘?D- S
173 to complete the electronic questionnaire on a tablet computer (Figure 1). @ §
49 In addition to basic demographic data, including age, ethnicity, gender and occupational status, ‘}:
g? questions were asked regarding last attendance with a GP and last time a GP surgery was visited for §
52 a check-up (i.e. not due to an acute health concern). Participants were also asked whether they are o]
53 registered with a dentist, whether they see a dentist for a routine check-up and, if so, at what %
54 frequency. In addition, participants were also asked whether they felt general health problems Q
55 should be “screened” for in a dental or pharmacy setting. Participants were asked their opinions §_
56 regarding screening for specific conditions including hypertension, diabetes, lung health and kidney =
57 o
58 o
59 B
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health, on a 5-point Likert scale. Similarly, patients were asked to rate their willingness to undergo a
finger-prick capillary blood test, urine test or complete a questionnaire for screening purposes.
These questions were asked separately for screening in dental practice and for a community
pharmacy setting.

Figure 1: Public Questionnaire

Patient Surveys

To assess the views of patients’; surveys were conducted in dental practices and pharmacies.
Patients were identified from thirteen NHS dental practices in England (n=515) and a private dental
practice in Scotland (n=500) and twenty-five community pharmacies in England (n=533). Similar to
the public questionnaires information posters were displayed explaining the study. Patients were
told about the study and offered a patient information sheet. If patients verbally consented to
participate, a paper questionnaire was made available for them to complete and return to the
practice staff. Content and format of the patient questionnaire was similar to that of the public
questionnaire.

Professional surveys

To determine the views of healthcare professionals, GPs (n=48), GDPs (n=129) and pharmacists
(n=45) were contacted by email via known professional networks including the clinical research
networks. The email contained a participant information sheet and electronic link to the online
guestionnaire. The questionnaire requested participants to disclose their occupation and whether
they worked on a private, NHS or mixed (both private and NHS) basis. The respondent was also
asked their opinion regarding dentists and pharmacists screening for specified NCDs (hypertension,
diabetes, chronic kidney disease/CKD, chronic obstructive pulmonary disease/COPD). The survey
also determined whether professionals felt it would be appropriate for a suitably trained member of
the dental/pharmacy team to perform finger-prick capillary blood tests, questionnaires or urine
analysis on patients to obtain the relevant biomarker information. Further to this demographic data
in terms of age, gender, location of practice was also recorded.

Analysis
Summary statistics were calculated using Stata/IC version 12.1 (StataCorp LP, College Station, TX,
USA).

Data Sharing Statement

Pseudonymized individual participant data, used in preparation for this manuscript, will be available
immediately following publication for a period of 36 months. This will be available to researchers
providing a methodologically sound proposal and for the purposes of achieving the aims of that
proposal only. Proposals should be directed to the corresponding author. To gain access, researchers
will need to sign a data access agreement.
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1 =
2 @
3 Results i
4 =
5 In total, 2919 public and patient questionnaires were returned in this study: Birmingham New Street %
6 railway station, (n=909), Birmingham Public Markets (n=462). Patient questionnaires were g‘
7 completed in NHS dental (n=515), private dental (n=499) and pharmacy (n= 533) settings (Table 1). ﬁ
8 U °
=
9 Table 1: Demographics of public and patient respondents (figures presented as percentage unless % Q
10 otherwise stated) % S
1 s 3
12 — : — < 3
13 Public Opinion Patient Opinion g 8
— ; S 3
14 New. Street Blrmlng.ham NHS dental Private Pharmacy g N
15 Railway Public patients dental patients a 5
16 Station Markets patients /g
17 Number of 2 &
18 questionnaires N=909 N=462 N=515 N=500 N=533 g ‘c'f
19 returned: g Z
20 Gender: 3 z
21 - <
2 Male 52 40 38 38 37 § "3”3
23 Age in years: % 3_3
24 18-29 24 22 22 8 15 gg N
25 @ CBD =t
30-39 15 16 25 12 17 as®
26 33U
27 40-49 15 16 20 20 23 § 03
28 50-59 17 15 17 23 19 gg %
S5 3
29 60-69 15 17 11 25 14 258
30 oS g
31 >70 15 15 5 12 12 %55
32 Ethnicity: 3m3
33 White / ERCES
34 . 78 34 73 97 83 Q- T
Caucasian > =
35 . = g
Asian 6 23 22 1 8 = 3
36 » O
37 Afro-Caribbean 6 35 1 4 2. E;
38 Mixed 5 4 0 5 S5
39 2 3
Other 4 4 0 1 0 2 o
40 o 9
41 Occupation: 3 3
42 Unemployed 9 31 18 3 14 2 S
— (&
43 Manual Worker 7 16 15 10 16 2 S
44 Non-Manual s o
45 on-vianua 16 12 13 12 12 e &
46 Worker 8 N
Executive/ RN
48 Managerial 12 3 10 17 8 o
49 Professional 31 11 30 23 24 Z
@
50 Retired 25 27 14 34 25 3
51 ®
52 g
53 =3
54 Q
55 =
56 =)
57 g
58 @
59
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Public Questionnaires

Attendance

Twenty-two percent of respondents at New Street railway station and 26% at Birmingham Public
Markets reported they had not had any contact with their GP within the preceding 12 months.
Almost 10% of the public reported not having seen a GP in at least 5 years (Table 2).

Table 2: Comparison of attendance patterns of GP practices for the public and those attending
pharmacy and dental practices. Figures presented as percentage unless otherwise stated.

Public Opinion Patient Opinion
New Street Birmingham NHS Private dental Pharmacy
Railway Public Markets dental patients patients
Station patients
N=909 N=462 N=515 N=500 N=533

When did you last visit your GP?

Less than 1 year 78 74 71 75 83
ago
More than 17 20 22 20 14
lyear ago
More than 5 4 7 5 3
Syears ago
Never 0 3 n/a n/a n/a

When did you last visit your GP for a routine health-check?

Less than 1yr 26 31 47 43 48
ago
More than 1yr 16 24 22 22 23
ago
More than 5yrs 6 6 28 34 6
ago
Never 52 39 3 2 24

Twenty-six percent of respondents at New Street station and 31% at Birmingham Public Markets
reported attending their GP surgery for a routine check-up and not due to an acute illness within the
last 12 months. Respondents in public settings were less likely to attend a GP surgery for a routine
check-up compared to those patients attending dental or pharmacy settings (Table 2).
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Table 3: Comparison of the reported frequency of dental check-ups, for those members of the public
who reported that they attended a dentist (GDP) regularly?

If you are a regular dental attender at what frequency do you attend the dentist
for check-up appointments?

New Street (N) New Street (%) Public Market (N) | Public Market (%)
3 monthly 67 9 28 10
6 monthly 479 67 177 63
12 monthly 138 19 71 25
Other 33 5 6 2

Seventy-seven percent of respondents at Birmingham New Street railway station and 61% at the
Birmingham Public Markets reported being registered with a dentist. When asked about attendance
pattern with a dentist the most frequently reported appointment interval for both public settings
was 6 monthly (Table 3).

When comparing attendance of members of the public at their GP or their GDP, 12% of patients who
reported seeing a GDP every 6 months reported that they had not had contact with a GP in the last
year. Furthermore, of the public respondents that reported being regular dental attenders 48%
reported having never had a health check at their GP surgery. An additional 20% of the public who
reported being regular dental attenders claimed to have not attended a GP practice for a routine
check-up in the last 12 months and of the 48% that reported having never had a check-up at the GP
surgery 61% reported attending a dental practice bi-annually.

Opinions

Public support for screening for medical conditions in both dental and pharmacy settings was strong.
With 74% in favour of screening in dental settings and 70% in favour of screening in pharmacy
settings. The conditions that most public respondents were in support of screening for were T2DM
and hypertension in both dental and pharmacy settings. The public expressed willingness to undergo
each of the proposed interventions (urine analysis, finger-prick capillary blood) in both settings with
a slight preference for the dental setting.

Patient Questionnaires

Attendance

Twenty-eight percent of respondents at NHS GDP settings, 25% of respondents at private GDP
settings and 17% of patients at pharmacies reported they have not had any contact with their GP
within the last 12 months. Seven percent of respondents at NHS GDP settings, 5% of respondents at
private GDP settings and 3% at pharmacies reported having not seen a GP in at least 5 years.
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Forty-six percent of respondents at NHS GDP settings, 57% of respondents at private GDP settings
and 51% at the pharmacies reported attending their GP surgery for a routine check-up within the
last 12 months.

Patients attending dental or pharmacy settings were more likely to attend a GP surgery for a routine
check-up compared to those in public settings. Those patients attending a pharmacy were not asked
about dental attendance. When those attending dental practices were asked about attendance
patterns the most frequently reported appointment interval was 6 monthly.

When comparing attendance of NHS dental patients at GP and GDP practices, of the 28% of NHS
dental patients who reported they had not had any contact with their GP within the last 12 months,
42% were in favour of having NCD screening at their GDP. When comparing the attendance of
private dental patients at GP and GDP practices, of the 25% of private dental patients who reported
they had not had any contact with their GP within the last 12 months, 65% were in favour of having
NCD screening at their GDP practice. When comparing attendance of pharmacy patients at GPs and
pharmacies, of the 17% of pharmacy patients who reported they had not had any contact with their
GP within the last 12 months 32% were in favour of having NCD screening at their community
pharmacy.

Opinions

Forty-eight percent of NHS dental patients either strongly agreed or agreed with the concept of
screening for NCDs in dental settings. Sixty-one percent of private dental patients either strongly
agreed or agreed with the concept of screening for NCDs in dental settings. Seventy-five percent of
pharmacy patients were in support of screening for NCDs in pharmacy settings. The conditions that
most of the public and patients were in support of screening for were T2DM and hypertension in
both dental and pharmacy settings.

Healthcare Professionals

In total 222 completed questionnaires were returned, of those returned 48% were completed by
female healthcare professionals; 58% had been completed by GDPs, 21% by GPs and the remainder
by community pharmacists. More than half (51%) of those questioned were treating patients within
NHS settings, 34% reported working on a mixed NHS and private basis and 15% reported working on
a solely private basis (Table 4).

Most GDPs were in favour of risk-assessment in a pharmacy setting. A large proportion of GPs and
pharmacists were supportive of risk-assessment in dental settings (Figure 2), but many remained
undecided. There was stronger support from healthcare professionals for risk-assessment for NCDs
in pharmacy settings (Figure 3).
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3 Table 4: Demographic data of healthcare professional respondents; figures expressed as percentage b=
4 unless otherwise stated =
5 z
6 GP GDP Pharmacist S
7 172)
8 Number of questionnaires returned: N =48 N=129 N=45 - B
9 Gender: S E
10 Male 21 61 18 & ¢
11 Female 79 39 82 & 3
12 Age in years: < 3
: = 3
13 o >
14 18-29 6 23 36 g S
15 30-39 21 18 38 @ o
2 9
16 40-49 44 26 9 LR
17 a1
18 50-59 25 26 11 % S
o
19 60-69 4 6 é‘; S
w
20 70+ o Z
21 - 2
Funded: Smo
22 ®>3
NHS 94 38 51 woo
24 Private 0 13 15 2@ N
25 Mixed (NHS & Private) 6 48 33 235
26 g3 e
27 ges
;2 Figure 2: Showing professional opinion to screening in dental practice expressed as a percentage gg g
og o
30 osd
31 8>3
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37 S
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Figure 3: Showing professional opinion to screening in pharmacy expressed as a percentage

Discussion
Statement of principle findings

This study aimed to determine the attendance patterns of the public at different healthcare settings
and to gauge public and patient opinions on utilising allied healthcare professionals to undertake
“screening”. Participants were more likely to attend their dental practice for a routine check-up than
their GP surgery. Of those patients who reported being regular attenders to a dental surgery for
routine check-ups, almost half claimed that they had “Never” had a routine health-check at their GP
surgery. Furthermore, an additional 26% hadn’t had a routine check at the GP practice in more than
12 months. This implies that dental professionals have access to a cohort of patients who are not
routinely accessing their GP surgery for health-checks.

All stakeholders surveyed were in broad support of the concept of allied professionals undertaking
risk-assessment for general health conditions. The public were slightly more in favour for risk-
assessment in dental compared to pharmacy «....1gs, whereas healthcare professionals expressed
slightly greater support for risk-assessment in pharmacy compared to dental settings. The conditions
receiving the greatest support for risk-assessment were T2DM and cardiovascular disease. The
methods for risk-assessing that were mostly accepted were validated questionnaires and finger-prick
capillary blood testing.

Strengths and weaknesses of the study

The main strength of this study was the large sample size. In total 2919 questionnaires were
returned by public and patients with a further 222 healthcare professionals completing the
questionnaires. However, the population captured was not representative of the UK population as a
whole and caution should be applied in relating findings to the general population. The sampling
method utilised did not allow for calculation of a response rate. Thus, potential bias cannot be ruled
out. The NHS dental and Pharmacy respondents were the most likely to have attended their GP
practice for a routine check-up, with respondents in both public settings being the least likely to
attend a GP surgery for a routine check-up. This may suggest, those patients already engaged with
healthcare are more likely to take up any proposed risk-assessment, should a new service become
available. This finding may limit the value of any such service as those in most need of early
identification, who are not in contact with a GP are also the group least likely to contact other
healthcare professionals.

Strengths and weaknesses in relation to other studies
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)
3 Health screening in the UK is controversial, although NICE guidelines exist on risk-assessing and ]
4 screening for T2DM, the UK national screening committee (UK NSC) currently does not advocate %
5 screening for T2DM or the other mentioned NCDs. Despite the current UK NSC position on 4
6 screening, when asked whether they felt screening for NCD in dental and pharmacy settings was g‘
7 worthwhile most healthcare professionals were supportive of this in both settings. ﬁ
8 U °
9 The results of this study align closely with the findings of Greenberg’s study in the USA, which % E
10 reported that dentists were in support of chairside screening for medical conditions and were willing % %
1 to undertake the screening procedures(24). Creanor et al undertook a similar study in the UK g %
12 whereby patients attending dental clinics in the south-west of England were asked about diabetes § 3
12 screening. They found that 61% of respondents had never knowingly been screened for diabetes, S z)
15 87% were in support of screening for medical conditions such as diabetes at the dental clinic (14). E. %
16 This was further supported by a study in Warwickshire where adult patients with diabetes attending 3 '8
17 medical clinics were asked about screening for diabetes in dental settings. Bowyer et al reported g &
18 that over half of respondents supported the idea of dentists’ involvement in diabetes screening (15). = &
19 Furthermore, a study by Bould et al found that the uptake of risk assessment methods for diabetes % S
20 in dental settings was positive, patients were amenable to finger-prick testing and when a two-stage < °Z°
21 screening process was employed (validated questionnaire prior to finger-prick test) patients were S )
22 three times as likely to follow up with their GP compared to those receiving only one positive 0 I'jl'lg
23 result(25). % g_g
24 97% N
25 in a recent review of community pharmacy clinical services Murray 2016 (PSNC, 2016) concluded g% g
26 that community pharmacists should develop interventions to further prevent disease progression. o % o
27 Previous evidence from systematic reviews and meta-analyses have shown that community r:g’ g)%
28 pharmacies could be feasible sites for screening for isolated risk factors (26) (27). Screening for N ?—,
29 individual risk factors in pharmacies has been shown to be effective, in studies in the UK (28) and in 32=8
30 countries outside the UK(29), (30). Furthermore, UK public health initiatives have been previously Qi%
31 tested in pharmacies and claimed some success, such as healthy living pharmacies (public health Q 35 o
32 related services) and health checks (cardiovascular risk assessment). However, further research is %mi
33 needed to determine the uptake of pharmacy recommendations and referrals following the g.vg
34 screening and the cost-effectiveness of screening in pharmacies compared to screening from other > §
22 providers. F:) %.
37 s 3
38 Meaning of the study a >
39 s 32
40 The choice to seek public, patient and professional opinions for utilising allied health professionals to ﬁ 8
41 undertake proactive targeted risk-assessment to the specific NCDs was based upon the significant 3 3
42 health and economic burden that NCDs have on individuals and society as a whole(31). g_,—" S
43 g c
44 Utilisation of allied healthcare professionals would be particularly interesting if different healthcare % ]
45 providers could reach/access different population groups. Our surveys demonstrated that, of those ° o
46 patients who reported being regular attenders to a dental surgery for routine check-ups, almost half «3_ B
47 of patients claimed that they had “Never” had a routine health-check at their GP surgery. SCB o
48 Furthermore, an additional quarter of those surveyed had not had a routine check at their GP 2
49 practice in more than 12 months. This may indicate that dental professionals have access to a cohort L}:
50 of patients who are not routinely accessing their GP surgery for health-checks. However, there is a 2
51 possibility that many GPs use appointments that were not necessarily booked with health-checks in g
52 mind to offer opportunistic risk-assessment to patients they deem high-risk. Thus, patients were also =
33 asked about general attendance at GP surgeries, and of those respondents who reported attendance g
gg at a dental practice within 12 months, 21% claimed to have not attended their GP practice within g
56 the same period. Therefore, this still suggests a potential missed opportunity for risk-assessment g.
57 ®
58 &
59 B
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and preventative advice as 1 in 5 patients attending dentists have not had contact with a GP practice
within that year.

Our findings support the concept that many people only attend their GP when they are unwell,
whereas by contrast, they may visit allied health professionals on a regular basis, even when
asymptomatic. With longer opening hours for pharmacies and easy accessibility to dental practices,
this potentially places dental teams and community pharmacists in an ideal position to target
patients for risk assessment and health screening, especially for those who may not visit their GP
regularly.

Many pharmacies already successfully offer screening programmes for a variety of conditions. This
may be an opportunity to broaden the scope of this service further and given that opinions of
stakeholders are comparable across the settings assessed and screening can be performed to good
effect in pharmacy settings, it may be of benefit to explore this concept further in dental settings.

Unanswered questions and future research

The reported study has shown that key stakeholders are in broad support of greater utilisation of
allied professionals in the early risk-assessment and detection of NCDs. Further work is needed to
determine feasibility of implementation of these principles and to establish whether the opinions
translate into uptake of the service by patients and the public. It is also important to determine
whether long-term intervention by allied professionals’ results in improved outcomes in patient care
and whether that also conveys any health economic benefits. Furthermore, consideration must be
given to how such a service would be funded as it is unlikely that health care professionals will
undertake this risk-assessment under existing funding arrangements. Therefore, health economic
analysis will need to be undertaken to determine the cost-savings to the NHS, or wider society and
whether these savings can be used to fund the risk-assessment. Another option may be exploring
patients’ willingness to pay for such risk-assessment. Future exploratory work to determine whether
allied healthcare professionals would be willing or able to conduct such methods of targeted early
detection of NCDs within existing funding arrangements must be considered. Likewise, whether
patients would be willing to pay an additional fee or contribution for such a service would need to
be determined.

Conclusion

The four key players in the NCD global challenge are CVD, respiratory disease, diabetes and cancer. It
has been established that allied healthcare professionals may have access to different cohorts of the
population and those members of society less likely to visit a GP may be more likely to visit a
community pharmacy or general dentist. It is therefore possible that if dentists and pharmacists
have access to patients who are not utilising healthcare services elsewhere, they may be ideally
placed to risk assess, and where appropriate offer preventative advice and test for NCDs. In the
dental clinic, this may be especially pertinent where those NCDs share common risk factors and
associations with primary dental diseases, such as periodontal disease, for which prevention
strategies are already established.

Increased collaboration between general medical practitioners and allied healthcare professionals to
stem the rise in NCDs; by assisting with early identification, provision of preventative advice and
where appropriate, targeted risk-based identification of disease, may prove beneficial to patients’
general health and oral health alike. The results from this survey suggest that all stakeholders appear
to be largely supportive of potential risk-identification services for NCDs, especially diabetes and
cardiovascular disease in both dental and pharmacy settings.

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

ov]
Page 1&0f 22

‘salbojouyoa) Jejiwis pue ‘Buiuresy |y ‘Buluiw elep pue 1xal 01 palejal sasn 1oy Buipnjoul ‘1ybliAdoo Aq paloslold

* (s3gv) Inauadns juswaublasug
| ®p anbiydeiBol|qig 8ouaby Je Gzog ‘€T aunc uo jwod [wg uadofwa//:dny woly papeojumoq '8T0Z J9qWIAON € U0 £057720-8T02-Uadolwa/9eTT 0T Se paystiqnd isily :usado


http://bmjopen.bmj.com/

vs)
Page 15 of 22 BMJ Open g
g
15 3
’
> E
4 =2
5 Figure Legend %
6 o
7 Figure 1: Public Questionnaire ﬁ
8 U °
?O Figure 2: Showing professional opinion to screening in dental practice expressed as a percentage % é
o O
1; Figure 3: Showing professional opinion to screening in pharmacy expressed as a percentage % %
< ©
13 References § g
14 < §
12 1. Muka T, Imo D, Jaspers L, Colpani V, Chaker L, Van der Lee SJ, et al. The global impact of non- ‘% g
17 communicable diseases on healthcare spending and national income: a systematic review. European g &
18 journal of epidemiology. 2015;30(4):251-77. =
19 2. Engelgau M, Rosenhouse S, EI-Saharty S, Mahal A. The economic effect of noncommunicable % S
20 diseases on households and nations: a review of existing evidence. J Health Commun. 2011;16 Suppl Q °Z°
2 2:75-81. S 8
22 3. Bloom DE CeE, Jané-Llopis E, Abrahams-Gessel S, Bloom LR, Fathima S, Feigl AB, Gaziano T, 0 I'jl'lg
23 Mowa M, Pandya A, Prettner K, Rosenberg L, Seligman B, Stein AZ, & Weinstein C. The Global Loz
24 Economic Burden of Non-Communicable Diseases. Geneva: World Economic Forum: World %%’;
25 Economic Forum and the Harvard School of Public Health; 2011. g% g
26 4, Aging NCo. Healthy Aging [Available from: https://www.ncoa.org/news/resources-for- o} % o
27 reporters/get-the-facts/healthy-aging-facts/?print=t. § ch%
28 5. Scarborough P, Bhatnagar P, Wickramasinghe KK, Allender S, Foster C, Rayner M. The N ?—,
29 economic burden of ill health due to diet, physical inactivity, smoking, alcohol and obesity in the UK: 2z
30 an update to 2006—07 NHS costs. J Public Health. 2011;33(4):527-35. gi%
31 6. <NICE guidelinepreventing-type-2-diabetes-encouraging-people-to-have-a-risk-assessment- o 35 o
32 for-type-2-diabetes-and-identifying-those-at-risk.pdf> [Available from: %mi
33 https://www.nice.org.uk/guidance/ph38]. g_v%
34 7. Genco RJ, Schifferle RE, Dunford RG, Falkner KL, Hsu WC, Balukjian J. Screening for diabetes > §
22 mellitus in dental practices A field trial. Journal of the American Dental Association. 2014;145(1):57- 5‘:, %.
37 64. 5 D
38 8. Lalla E, Cheng B, Kunzel C, Burkett S, Lamster IB. Dental findings and identification of ;’ §
39 undiagnosed hyperglycemia. J Dent Res. 2013;92(10):888-92. 2 3
40 9. Lalla E, Cheng B, Kunzel C, Burkett S, Ferraro A, Lamster IB. Six-month outcomes in dental 3 8
41 patients identified with hyperglycaemia: a randomized clinical trial. Journal of clinical 3 3
42 periodontology. 2015;42(3):228-35. ® S
43 10. Albert DA, Ward A, Allweiss P, Graves DT, Knowler WC, Kunzel C, et al. Diabetes and oral g <
44 disease: implications for health professionals. Ann N Y Acad Sci. 2012;1255:1-15. % ]
45 11. Strauss SM, Russell S, Wheeler A, Norman R, Borrell LN, Rindskopf D. The dental office visit =3 o"S
46 as a potential opportunity for diabetes screening: an analysis using NHANES 2003-2004 data. J Public «3_ N
47 Health Dent. 2010;70(2):156-62. 5 B
48 12. Health Do. Modernising NHS dentistry implementing the plan. In: Health Do, editor. London: 2
49 The Stationery Of ce; 2000. L}:
50 13. Health. Do. NHS dentistry: options for change. In: Health Do, editor. London: The Stationery 2
31 Offfice; 2002. i
52 14. M R. The future of Primary Care: creating teams for tomorrow. Leeds: Health Education =
;31 England/Primary Care Workforce Commission; 2015. g
55 §.
56 g
57 g
58 @
59

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


http://bmjopen.bmj.com/

oNOYULT D WN =

BMJ Open

16

15. Wiedenmayer K, Summers RS, Mackie CA, Gous AGS, Everard M, Tromp D, et al. Developing
pharmacy practice : a focus on patient care : handbook. Geneva : World Health Organization: WHO;
2006.

16. Smith J PCaDM. Now more than ever: why pharmacy needs to act. (2014)

17. England N. Five year forward view. NHS England; 2014.

18. HEE. The future of primary care: creating teams for tomorrow. Primary Care Workforce
Commission HEE; 2015.
19. Csikesz NG, Gartman EJ. New developments in the assessment of COPD: early diagnosis is

key. International journal of chronic obstructive pulmonary disease. 2014;9:277-86.

20. Heidari K, Sajjadi SA, Hadian R, Hadi S, Hosseinkhani R, Amini S, et al. Establishment of
Health Clinics as Mass Screening and Referral Systems for Chronic Non-communicable Diseases in
Primary Health Care. International journal of preventive medicine. 2012;3(3):173-80.

21. Home-Based Screening for Early Detection of Atrial Fibrillation in Primary Care Patients Aged
75 Years and Older (SCREEN-AF) [Internet]. NIH U.S. National Library of Medicine. 2017. Available
from: https://clinicaltrials.gov/ct2/show/NCT02392754.

22. Tarride J-E, Dolovich L, Blackhouse G, Guertin JR, Burke N, Manja V, et al. Screening for atrial
fibrillation in Canadian pharmacies: an economic evaluation. CMAJ Open. 2017;5(3):E653-E61.

23. Bastos M, Kirsztajn G. Chronic kidney disease: importance of early diagnosis, immediate
referral and structured interdisciplinary approach to improve outcomes in patients not yet on
dialysis. Jornal Brasileiro de Nefrologia. 2011;33((1)):93-108.

24, Greenberg BL, Glick M. Medical Screening/Assessment in the Dental Office. Patton LL, Glick
M, editors2016. 465-84 p.

25. Bould K, Scott SE, Dunne S, Asimakopoulou K. Uptake of screening for type 2 diabetes risk in
general dental practice; an exploratory study. British Dental Journal. 2017;222(4):293-6.

26. Ayorinde AA, Porteous T, Sharma P. Screening for major diseases in community pharmacies:
a systematic review. The International journal of pharmacy practice. 2013;21(6):349-61.

27. Andrew Willis PR, Laura J. Gray, Melanie Davies, Kamlesh Khunti. The Effectiveness of
Screening for Diabetes and Cardiovascular Disease Risk Factors in a Community Pharmacy Setting.
April 1, 2014.

28. Wright D TMTT. Chronic obstructive pulmonary disease case finding by community
pharmacists: a potential cost-effective public health intervention. . International Journal of
Pharmacy Practice. 2014.

29. Khumsikiew J AW, Hongsamoot D et al. Diabetes and Hypertension Screening by Accredited
Community Pharmacy in Khon Kaen Under a Pilot Project with The National Health Security Scheme
Srinagarind Med J 2009; 24(3).

30. Rohla M, Haberfeld H, Sinzinger H, Kritz H, Tscharre M, Freynhofer MK, et al. Systematic
screening for cardiovascular risk at pharmacies. Open Heart. 2016;3(2).

31. Institute NHLaB. NIH: National Heart Lung and Blood Institute; 2015 [Available from:
https://www.nhlbi.nih.gov/health/health-topics/topics/hbp/signs.

Authors’ Contributions
e Substantial contributions to the conception or design of the work; or the acquisition,
analysis, or interpretation of data for the work;

o Z.Yonel; P. Sharma; A. Yahyouche; Z. Jalal; I.L Chapple; T. Dietrich.

e Drafting the work or revising it critically for important intellectual content;
o Z.Yonel, P. Sharma, Z. Jalal; T. Dietrich, I.L Chapple

e Final approval of the version to be published;
o | L. Chapple

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

lov]
Page 160f 22

‘salbojouyoa) Jejiwis pue ‘Buiuresy |y ‘Buluiw elep pue 1xal 01 palejal sasn 1oy Buipnjoul ‘1ybliAdoo Aq paloslold

* (s3gvy) Inauadns juswaublasug
| ®p anbiydeiBol|qig 8ouaby Je Gzog ‘€T dunc uo /wod fwg uadofwa//:dny woly papeojumoq '8T0Z 19qWIAON € U0 £057720-8T02-Uadolwa/9eTT 0T Se paystiqnd isily :usado


http://bmjopen.bmj.com/

vs)
Page 17 of 22 BMJ Open s
]
©
17 3
1 =
2 @
3 e Agreement to be accountable for all aspects of the work in ensuring that questions related =
4 to the accuracy or integrity of any part of the work are appropriately investigated and %
5 resolved. 4
6 o Z.Yonel o
7 72}
8 T 5
= R
9 % =
10 Q g
1 8 3
12 g 3
13 8 g
14 g 5
15 @ &
16 = 8
17 s 2
18 5- o
19 2 o
21 - %
22 § a3
23 ~28
2 223
25 83k
26 8§30
27 Twe
28 53
Q@O
29 278
20
3 522
D >3
W
32 §m3
33 5—z
34 ez
> S
> = 3
36 Q. _8'
>
37 S
38 e &
39 Ei 3
40 o O
41 3 2
42 5 S
43 g c
44 =
45 ° o
46 e
47 & B
48 8
49 3
50 g
51 ®
52 g
53 =3
54 %
55 =
56 =)
57 g
58 @
59

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


http://bmjopen.bmj.com/

oNOYTULT D WN =

@
BMJ Open Page 1€0f 22

Confidential
General Public Survey

Iviould e gratetul fyou could tace complete

heat

Checks indental practce anc pharmacy seitngs

o ke ¢

Regarss,
Zehva Yonel

When did you last sce your General Medical © Loss than 6 morths aga
Practtoner (G7)7 wee:

When did you lastsee your GP for a outine check-up
(1.8 not because of n acute ngalth problemi?

e you regitered with a sentist?

D0 you see 2 dentist reguiary for outine check ups?

I yes s this every

Do you thnk gencral heslth problems should be
reene for n a dentalpracice?

I was possible to have some simple medical checks performed in your dental practice whilst
You were walting, do you think it would be a good idea for a member of the dental team to:

Svonay
Check your blaod pressire? o) <] Disgree
Check fo ciabetes isk?

Confidential

Check Vitamin D levels? o

ngy agree
lcidec
agree

ngy dsagree

Do you think genzral heslh problems should be
g napharmacy?

it was possible to have some simple medical chiecks performed in your pharmacy Whilst you

Sionsly soree
Check your blood pressire?
Check for dlanetes isk?

00000%

c
000008
3

Check the healh o your ungs? o e}
Check the heath of your kidneys O o <]
Check Vicamin D levels o o o

Do you think it is appropriate for a sultably trained member of the dental team to perform the
following tests on patients?

Ve 53
Have your finger ricked to o o
produce a small samale of

Bload

Underake a urine test? o o
Complete a shor: questionnaire? o o

Do you Ehink it /s appropriate for a sultably trained member of the pharmacy team to perform
the following tests on patients?

Ve 3
o

bioag? 5

GndERake a urine test o o

Complete a short questionnaire

Howwoule you define your sthnicty?

What is your gender?

Age

wwamsciecapes  REDCap
Confidential

C Unerplosec.

worker
Managenal
ol

Figure 1: General Public Questionnaire

:
‘sal1bojouyoal Jejlwis pue ‘Buiurel) | ‘Buiuiw eIRp pUe 1X8) 01 paje|al sasn 1o} Bulpnjoul ‘1ybliAdoo Aq palosloid

209x646mm (300 x 300 DPI)

(s3gv) Jnauadns wwawaublasug
| p enbiydeiBolqig 8ausby 1e Gzoz ‘€T sunr uo jwod fwg uadolwa//:dny woly papeojumoqd "8T0Z 18qWSBAON € U0 £05720-8T02-uadolwa/9eTT 0T Se paystignd 1s1iy :usdo

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


http://bmjopen.bmj.com/

Page 19 of 22

oNOYTULT D WN =

BMJ Open

Opinions of healthcare professionals to
screening for NCDs in a dental setting

Strongly Agree Undecided Disagree Strongly
agree disagree

Level of agreement based on profession

o
o O

Percentage
= N W
o O

o

mGMP mGDP Pharmacist

Figure 2: Showing professional opinion to screening in dental practice expressed as a percentage

102x65mm (600 x 600 DPI)

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

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw erep pue 1xa) 01 palelal sasn Joj Buipnjoul ‘1ybluAdoos Aq paloslold

* (s3gv) Inalladns juswaublasug
| @p anbiydeiBollqig soushy 1e GZoz ‘€T aunr uo Jwod fwg uadolwa//:dny wol) papeojumoqd "8T0Z J18qWSBAON € U0 £0520-8T0Z-uadolwa/9eTT 0T Se paysiignd 1si1) :uado NG


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

Opinions of healthcare professionals to
screening for NCDs in a pharmacy

a
o O

percentage
N B
o O

Strongly Agree Undecided Disagree Strongly
agree disagree

o

Level of agreement based on profession

mGMP mGDP Pharmacist

Figure 3: Showing professional opinion to screening in pharmacy expressed as a percentage

109x73mm (600 x 600 DPI)

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

ov]
Page 2&of 22

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw erep pue 1xa) 01 palelal sasn Joj Buipnjoul ‘1ybluAdoos Aq paloslold

* (s3gv) Inalladns juswaublasug
| p enbiydeiBolqig 8ausby 1e Gzoz ‘€T sunr uo jwod fwg uadolwa//:dny woly papeojumoqd "8T0Z 18qWSBAON € U0 £05720-8T02-uadolwa/9eTT 0T Se paystignd 1s1iy :usdo


http://bmjopen.bmj.com/

Page 21 of 22

oNOYTULT D WN =

BMJ Open

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

Item
No Recommendation
Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the abstract
Pg 1
(b) Provide in the abstract an informative and balanced summary of what was done and
what was found
Pg2
Introduction
Background/rationale 2 Explain the scientific background and rationale for the investigation being reported
Pg 4
Objectives 3 State specific objectives, including any pre-specified hypotheses
Pg 4
Methods
Study design 4 Present key elements of study design early in the paper
Pg5
Setting 5 Describe the setting, locations, and relevant dates, including periods of recruitment,
exposure, follow-up, and data collection
Pg5and Pg6
Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection of participants
Pg5
Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect
modifiers. Give diagnostic criteria, if applicable N/A
Data sources/ 8* For each variable of interest, give sources of data and details of methods of assessment
measurement (measurement). Describe comparability of assessment methods if there is more than
one group
Pg7
Bias 9 Describe any efforts to address potential sources of bias
Pgl12-13
Study size 10 Explain how the study size was arrived at
Pg5

Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable, describe
which groupings were chosen and why
Pg5-6

Statistical methods 12 (a) Describe all statistical methods, including those used to control for confounding

(b) Describe any methods used to examine subgroups and interactions

(c) Explain how missing data were addressed

(d) If applicable, describe analytical methods taking account of sampling strategy

(e) Describe any sensitivity analyses

Pg6

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

(b) Give reasons for non-participation at each stage

(c) Consider use of a flow diagram
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Pg7

Descriptive data 14*

(a) Give characteristics
of study participants (eg demographic, clinical, social) and information on
exposures and potential confounders

Pg7

(b) Indicate number of participants with missing data for each variable of interest

Outcome data 15%*

Report numbers of outcome events or summary measures

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 N/A

(b) Report category boundaries when continuous variables were categorized

(c) If relevant, consider translating estimates of relative risk into absolute risk for a

meaningful time period

Other analyses 17

Report other analyses done—eg analyses of subgroups and interactions, and sensitivity
analyses N/A

Discussion

Key results 18

Summarise key results with reference to study objectives
Pg 12-14

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
Pg 12- 13

Interpretation 20

Give a cautious overall interpretation of results considering objectives, limitations,
multiplicity of analyses, results from similar studies, and other relevant evidence
Pg 14

Generalisability 21

Discuss the generalisability (external validity) of the study results
Pg 14

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

Pg2

*@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.
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