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Opportunistic health screening for cardiovascular and 
diabetes risk factors in primary care dental practices: 
experiences from a service evaluation and a call to action
Janine Doughty,*1 Simon M. Gallier,2 Martha Paisi,3 Robert Witton4 and Amanda J. Daley5

Introduction

The mouth is an integral part of overall health 
and wellbeing. The association between 

oral health and major chronic diseases is 
now well established and evidenced.1,2,3 We 
know with increasing scientific certainty 
that chronic inflammation in the mouth 
has negative impacts across the body. 
Implications for diabetes management and 
cardiovascular disease (CVD) are two clear 
examples of this.2,4 Persistent low levels of 
chronic inflammation in the mouth is the 
key causative mechanism between oral and 
general health.5 We highlight this evidence 
because it contributes to the argument that 
although dental professionals are specialists 
of the oral cavity and peri-oral regions, 
with the generation of new knowledge, 
consideration should be given to expanding 
scope of practice to include screening for 
health conditions relevant to oral health.6 
Health screening also aligns dentistry with 
the NHS Long Term Plan which encourages 
collaborative working across NHS platforms 

for early detection of high-risk conditions 
associated with CVD.7

Studies have consistently shown that 
dental professionals, including dentists, 
hygiene therapists and dental nurses, 
are capable of expanding their scope of 
clinical practice to include screening for 
health conditions and are ideally placed to 
expedite referrals to primary and secondary 
care services.8,9,10 Utilising the whole dental 
health team to deliver health screening 
could therefore offer the opportunity for 
dental professionals to enhance their scope 
of practice and support NHS England’s 
ambitions to maximise the potential of 
the whole dental health team.11 Health 
screening aligns with the NHS Making Every 
Contact Count (MECC) aim of upscaling 
opportunistic delivery of consistent and 
concise healthy lifestyle information to the 
public.12 MECC promotes the concept that 
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This manuscript introduces 
the concepts of real-world 
implementation of health screening 
in NHS and mixed dental practices.

The paper gives an indication of the 
training and competencies required 
to deliver health screening.

The manuscript also highlights 
what barriers need to be overcome 
in the future for health screening 
to be routinely integrated into 
dental practice.

The article illustrates the various 
opportunities and challenges that 
present when delivering a health 
screening service in dental settings.

Key points
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every healthcare professional, including 
dental professionals, has a role to play in 
offering the public opportunistic behaviour 
change advice and support during routine 
consultations and directing them to relevant 
local health services.

Studies have highlighted that health 
screening in dental practices can protect 
against missed opportunities for screening 
of at-risk groups (that is, smokers, people 
with high blood pressure) who infrequently 
attend general practitioner (GP) services.13,14 
This is because every two-year period, 
half of the population in England access 
services for dental care.15 Therefore, dental 
appointments in primary and secondary care 
may offer the opportunity for dental teams 
to detect chronic disease during the early 
asymptomatic phases.

The potential implications of health 
screening in dental practice are reductions 
in morbidity, mortality, and onward cost 
to healthcare systems by avoiding acute 
presentations of late-stage chronic disease.16 
Therefore, the dental practice may offer 
an untapped opportunity for screening, 
offering personalised brief interventions 
based on screening findings and, where 
applicable, a gateway for referral and 
early diagnosis.17 However, though patient 
acceptability of health screening in dental 
practice has consistently been shown to be 
high and numerous dental professionals 
have advocated for its implementation, the 
translation of research and guidance into 
dental practice has been stymied by powerful 
structural challenges.18,19 In England, 
barriers to health screening in dental settings 
include issues of scope of practice, challenges 
in ascertaining whether specific dental 
indemnification is required to perform 
screening and absence of commissioning 
for health screening activities.18,20

Here, we present an exemplar service 
evaluation of health screening in two general 
dental practices in England and Wales and 
thereafter discuss recommendations and a 
call to action for health screening to take 
place in dental settings. The aims of the 
service evaluation were to: 1) evaluate the 
number of patients who were willing to 
accept health screening; 2) use screening 
data to identify areas for improvement 
in the delivery of health screenings and 
documentation of these data; 3) iteratively 
improve health screening service delivery by 
feeding back findings to the dental teams; 

and 4) share recommendations from the 
service evaluation and call to action the 
wider profession through dissemination 
activities.

Methods

Dental practices and training
Two dental practices in North West England 
and the Welsh border region contributed 
data to this service evaluation: one a 
predominantly NHS practice, and the other 
a mixed NHS and private practice. A suite of 
screening tests was offered to dental patients 
attending for routine dental examination or 
hygiene appointments. Although the UK 
National Screening Committee does not 
recommend population level screening 
for Type II diabetes or hypertension in 
adults, with regard to the latter, it identifies 
the need for and recommends a vascular 
risk management programme, which 
subsequently evolved into the NHS Health 
Check.21 The Total Health Screens were in 
line with NHS Health Check reviews and 
included assessment of blood pressure, 
cholesterol, blood glucose, body mass index 
(BMI) and waist-to-height ratio. NHS Health 
Checks are designed for healthy adults 
to detect early signs of CVD and Type II 
diabetes.22 Additionally, these screening tests 
were selected because of their relationship 
with oral health and/or common risk factors 
for oral health complications, for example, 
diet and chronic inflammation. Smoking 
status and alcohol consumption were not 
included in the suite of screens described 
here as these were already routinely assessed 
during the history-taking process at both 
dental practices.

Total Health Screens are an organisation 
which provide health screening training 
and resources to for dental practices.23 The 
practice principals at both sites had employed 
the services of Total Health Screens and 
were in support of the intervention. All 
members of the dental team at each practice 
attended health screening training sessions. 
The training sessions provided information 
about the physiology of chronic health 
conditions; the relevance of health screening 
for general health and links with oral health; 
clinical boundaries of screening results (in 
and out of range); hands-on instructions on 
how to perform testing; scenario-based role 
plays; protocol for managing patients with 
out-of-range results (including scripts and 

frequently asked questions); and strategies 
for improving health. The introductory 
training session lasted one hour. A second 
training session encompassed didactic 
teaching and hands-on training which lasted 
two hours. At practice two, a further two-
hour refresher session was undertaken.

Patients
The opportunity to participate in health 
screening was advertised to patients using 
posters in the waiting area and/or was 
verbally offered during an appointment with 
an appropriately trained dental professional. 
Patients were informed about the purposes 
of testing (that is, to detect any out-of-range 
results that could be indicate a risk of CVD 
and diabetes) and advised about the links 
between oral health and chronic disease. 
Written consent for the procedures was not 
required as screening was performed as an 
integrated part of dental service provision.

Service description
Each practice implemented health screening 
using approaches that best suited their model 
of dental service delivery (details are provided 
in the online Supplementary Information).24 
Dental patients at both practices were offered 
the suite of health screens described above. 
Blood pressure screening was performed 
using an electronic sphygmomanometer 
(that is, blood pressure cuff). Screening for 
blood sugar, cholesterol and triglycerides 
were performed using handheld Accutrend 
Plus point-of-care finger prick devices. The 
devices have demonstrated high sensitivity 
(glucose  =  80.0%; triglycerides  =  90.5%; 
total cholesterol  =  84.4%) and specificity 
(glucose  =  100.0%; triglycerides  =  96.9%; 
total cholesterol  =  95.2%).25 Though the 
units tend toward overestimating glucose 
and triglyceride levels when compared with 
laboratory results, they are being used for 
screening, not definitive diagnostic purposes, 
and thus are considered a valid alternative 
tool for monitoring metabolic syndrome and 
cardiovascular risk factors. BMI and waist-
to-height ratio were performed using scales 
and tape measure. The screening tests were 
offered, performed, and the results fed back 
to patients within the same appointment. 
Practice two performed high density 
lipoprotein (HDL) and non-HDL cholesterol 
tests, as opposed to overall cholesterol value, 
and did not offer height-to-waist ratio.

Screening was offered during a routine 
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dental examination appointment at 
practice one and annually during a hygiene 
appointment at practice two. Standard 
medical reference ranges for the screening 
tests can be found in Table 1. At practice one, 
health screening was offered by dental nurses 
in a separate health screening room before 
a regular examination appointment and 
at practice two, hygiene therapists offered 
testing in the dental surgery following 
routine hygiene appointments. All patients 
whose results were out of range were verbally 
advised to attend their GP for follow-up.

Data collection and analysis
The health screening data was collected 
from patients at practice one between 31 
August 2020 and 8 November 2021, and at 
practice two between 1 February 2021 and 31 
January 2023. Routine screening data were 
collected from patients, for example, age 
(years), sex and the outcomes of the health 
screening tests. In both practices, screening 
outcomes were documented in the body of 
the clinical notes.

Anonymised aggregated data were 
collated to inform the findings of this 
service evaluation; therefore, the data 
were sufficiently anonymised to prevent 
re-identification of patients or to incur 
any breaches of patient confidentiality and 
are thus exempt from the requirement of 
individual informed consent processes.26 
Data were analysed using descriptive 
statistics. The Medical Research Council and 
NHS Research Authority decisions tool was 
used to determine that the service evaluation 
would not be considered research by the 
NHS and therefore did not require ethical 
approval.

Results

There were 11,200 patients who attended 
practice one during the screening period, of 
whom 458 (4.1%) were offered and accepted 
screening. At practice two, there were 871 
patients signed up to the membership scheme, 
which includes health screening: of these, 57 
(6.5%) had been offered and accepted health 
screening. Errors in data recording were 
uncommon but occurred most frequently for 
those screening tests requiring a calculation, 
that is, BMI (0.8% errors) and waist-to-height 
ratio (1.7% errors). Missing data for each 
variable ranged from 1.5–26.2%. Over one-
quarter (26.2%) of patients at practice one 

did not have a value for waist-to-height ratio. 
The findings from the screening practices 
indicated that both male and female patients 

accepted health screening, the majority of 
whom (86.4%) were aged 30 years and over, 
with a mean age of 52.5 ± 15.8 (Table 2).

Screening test Outcome Values

Blood pressure

Hypotension Less than 80/less than 60

Healthy range 80–120/60–80

Prehypertension 121–139/81–89

High blood pressure 140–159 or higher/90–99 or higher

High blood pressure crisis Higher than 180/higher than 120

Total cholesterol

Healthy range 5 or below

HDL healthy range 1 or above

Non-HDL healthy range 4 or below

Blood glucose

Low blood glucose Below 4

Healthy range 4.0–5.4 (fasting) up to 7.8 (post prandial)

High blood sugar Above 7.8

BMI

Underweight Below 18.5

Healthy range 18.5–24.9

Overweight 25.0–29.9

Obese 30.0 and above

Waist-height ratio Healthy range 0.42–0.49 (women)
0.42–0.53 (men)

Table 1  Reference ranges for screening tests

Characteristics
Practice one Practice two Total

n (%)
n = 458

n (%)
n = 57

n (%)
n = 525

Sex

Male 232 (50.7) 26 (45.6) 258 (50.1)

Female 226 (49.3) 31 (54.4) 257 (49.9)

Missing/unknown 0 (0) 0 (0) 0 (0)

Age (years)

18–29 53 (11.6) 4 (7.0) 57 (11.1)

30–39 66 (14.4) 10 (17.5) 76 (14.8)

40–49 66 (14.4) 5 (8.8) 71 (13.8)

50–59 87 (19.0) 11 (19.3) 98 (19.0)

60–69 89 (19.4) 13 (22.8) 102 (19.8)

70+ 84 (18.3) 14 (24.6) 98 (19.0)

Missing/unknown 11 (2.4) 0 (0) 11 (2.1)

Data entry error 2 (0.4) 0 (0) 2 (0.4)

Mean age (+/- SD) years 52.1 +/- 16.9 55.7 +/- 16.5 52.5 +/- 15.8

Table 2  Characteristics of patients who accepted health screening
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At both practices, prehypertension and 
high blood pressure were common (Table 3). 
Of all patients screened, most (78.4%) had 
blood pressure values above normal range and 
one-third (33.2%) had blood pressure values 
indicating hypertension, that is, 140–159 or 
higher systolic/90–99 or higher diastolic. 
The mean blood pressure values were 132.1 
(± 18.8) systolic/85.7 (± 13.6) diastolic.

Out-of-range results for cholesterol were 
observed in less than one-fifth (16.7%) of 
patients. Mean cholesterol values were 5.3 
(± 5.3). Practice two also screened for HDL 
and non-HDL cholesterol, where mean 
values were within healthy range: 1.6 (± 
0.4) and 2.5 (± 1.1), respectively. Low blood 
glucose values were obtained for almost half 
(44.9%) of patients undergoing screening. 
High blood glucose values were observed 
for a small number of patients (3.3%). Mean 
blood glucose was within the healthy range 
(4.4 ± 2.3). More than half (55.8%) of patients 
were outside of the healthy range for BMI and 
most were living with overweight (37.9%) or 
obesity (17.9%). Mean BMI was within the 
overweight range (25.9  ±  5.2). Of the 330 
patients who had accurate entries for height-
to-waist measurement from practice one, more 
than half (55.1%) had above normal range 
values and the mean value was above normal 
range (0.58 ± 1.02).

Discussion

We have outlined a rationale for integrating 
health screening within routine primary care 
dental consultations. We have presented a 
case exemplar describing two practices that 
provided a suite of health screening tests of 
relevance to oral health. Health screening was 
commonly accepted by patients aged 50 years 
or over. A significant proportion of patients 
had out-of-normal-range values for their blood 
pressure, BMI and waist-height ratio. Most 
patients had blood pressure values outside 
of the healthy range. Less than half had BMI 
within a healthy range and more than half of 
patients were living with overweight or obesity. 
Most patients had blood glucose values which 
were within or below healthy range and many 
had within-range cholesterol values. Mean 
values for cholesterol, blood pressure, BMI 
and height-to-waist ratio were above-normal-
range values. Although mean values for blood 
glucose were within healthy range values, 
almost half of patients had a blood glucose 
value below normal range.

Health screening outcome
Practice one Practice two Total

n (%)
n = 458

n (%)
n = 57

n (%)
n = 525

Blood pressure

Normal range 94 (20.5) 10 (17.5) 104 (20.2)

Prehypertension 213 (46.5) 20 (35.1) 233 (45.2)

High blood pressure 144 (31.4) 27 (47.4) 171 (33.2)

Missing/unknown 7 (1.5) 0 (0) 7 (1.4)

Data entry error 0 (0) 0 (0) 0 (0)

Mean blood pressure (+/- SD)

Systolic 132.3 +/- 18.5 133 +/- 13.6 132.1 +/- 18.8

Diastolic 86.1 +/- 13.5 84.2 +/- 11.2 85.7 +/- 13.6

Cholesterol

Total cholesterol normal range 362 (79.0) 50 (88.8) 412 (80.0)

Above normal range 79 (17.2) 7 (12.3) 86 (16.7)

Missing/unknown 15 (3.3) 0 (0) 15 (2.9)

Data entry error 2 (0.4) 0 (0) 2 (0.4)

Mean total cholesterol (+/- SD) 5.4 +/- 2.3 4.5 +/- 1.2 5.3 +/- 5.3

Mean HDL (+/- SD) - 1.6 +/- 0.4 -

Mean non-HDL (+/- SD) - 2.5 +/- 1.1 -

Blood glucose

Below normal range 231 (50.4) 0 (0.0) 231 (44.9)

Normal range 208 (45.4) 49 (86.0) 257 (49.9)

Above normal range 9 (2.0) 8 (14.0) 17 (3.3)

Missing/unknown 9 (2.0) 0 (0) 9 (1.7)

Data entry error 1 (0.2) 0 (0) 1 (0.2)

Mean blood glucose (+/- SD) 4.0 +/- 1.4 6.7 +/- 1.8 4.4 +/- 2.3

BMI

Underweight 5 (1.1) 0 (0) 5 (1.0)

Healthy range 198 (43.2) 12 (21.1) 210 (40.8)

Overweight 168 (36.7) 27 (47.4) 195 (37.9)

Obese 74 (16.2) 18 (31.6) 92 (17.9)

Missing/unknown 9 (2.0) 0 (0) 9 (1.7)

Data entry error 4 (0.8) 0 (0) 4 (0.8)

Mean BMI (+/- SD) 25.8 +/- 4.9 27.6 +/- 4.1 25.9 +/- 5.2

Waist-height ratio

Under normal range 11 (2.4) - 11 (2.4)

Normal range 137 (29.9) - 137 (29.9)

Above normal range 182 (39.7) - 182 (39.7)

Missing/unknown 120 (26.2) - 120 (26.2)

Data entry error 8 (1.7) - 8 (1.7)

Mean waist-height (+/- SD) 0.58 +/- 1.02 - 0.58 +/- 1.02

Table 3  Health screening outcomes
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The proportion of patients with 
hyperglycaemia in this service evaluation 
(2.0–14.0%) was consistent with findings of a 
recent systematic review of diabetes screening 
in dental settings (1.7–24.0%). In the UK, as 
many as 11% of the adult population have been 
reported to have impaired glucose regulation.27 
Additionally, almost half of dental patients aged 
≥45 years are at risk of developing diabetes in 
the next ten years.28 These figures indicate the 
positive contribution and impact that screening 
for diabetes in dental settings may have for 
early Type II diabetes intervention.29 In 2022, 
new National Institute for Health and Care 
Excellence guidance advised that, when adults 
with diabetes attend their annual diabetic review 
with their GP, they are informed of the higher 
risk of periodontal disease, the importance of 
risk-based regular oral health review, and the 
relationship between periodontitis and blood 
sugar control. These guidelines are likely to 
have subsequent impact on referrals of diabetic 
people into dental practice.

Despite the proposed benefits, universal 
health screening at the dental practice is not 
without risk. If screening at the dentist is 
not performed accurately, there is a risk of 
burdening the already stretched health services 
with false-positive results.30 Furthermore, there 
is a possibility that patients with out-of-range 
screening results do not follow-up with their GP 
(especially when a dental-GP referral network 
has not been established), undermining the 
usefulness of screening at the dental setting.

Out-of-range findings must be interpreted 
with full understanding of their significance in 
relation to the context of the dental setting. For 
example, social factors that may affect blood 
glucose readings could lead patients to delay 
meals until after they have attended the dentist 
to avoid having debris in their teeth; this could 
account for the high proportion of patients 
with lower-than-normal-range blood sugar. A 
further discussion between dental professional 
and patient is warranted to explain the clinical 
significance of low blood sugar readings and 
one solution may be to encourage patients to 
eat one hour before coming to their dental 
appointment.

In this service evaluation, almost half of 
patients who underwent screening had blood 
pressure values in the range of prehypertension, 
similar to screening interventions undertaken 
in other hypertension screening studies in 
dental settings.31 Among the UK population, 
11% of women and 14% of men are living with 
uncontrolled hypertension. Literature suggests 

that white coat hypertension can affect as 
much as one-third of patients, with an elevated 
blood pressure in a clinical environment.32 
Further, dental anxiety can precipitate transient 
hypertension.33,34 Even patients who appear 
calm in the dental setting have been reported 
to have elevated blood pressure measurements 
indicative of significant physiological distress.35 
The implications of this are that unnecessary 
referrals may be made to GPs. A way to mitigate 
this issue could be to perform health screening 
at the end of appointments once dental 
treatment is complete and allow a few minutes 
for the patient to physiologically recover before 
health screening takes place.

A small but significant number of patients 
had a blood pressure measure within the range 
of a hypertensive emergency. Individual-level 
data from clinical notes were not used in this 
service evaluation; therefore, it is uncertain 
whether patients with severe hypertension were 
followed-up by the practice to ensure that they 
had accessed emergency care. Future iterations 
of health screening in dental settings would 
benefit from clear protocol to follow in the event 
of medical emergencies to ensure the safety and 
wellbeing of patients.

Hypercholesterolaemia was detected in 16.7% 
of the patient population in this evaluation, lower 
than the prevalence in the UK adult population 
(23.5%).36 Detection of hypercholesterolaemia 
may be an important motivator for patients as 
the link between atherosclerotic CVD becomes 
increasingly well-evidenced.37

The findings for BMI values reflect 
similar proportions to that of the general 
UK population, where as many as 42.5% of 
the adult population are in the overweight 
and 24.5% in the obese ranges.38 However, 
at practice one, 43.2% of patients were in the 
healthy range, compared to 32.5% in the general 
UK population. This finding may indicate that 
the subset of the UK population who regularly 
attend dental appointments and who accept 
health screening are different in some way to the 
general population, for example, greater health 
agency or focus on preventative health.

Moving towards routine health 
screening in dental settings

An independent health economic review, 
commissioned by The Office of the Chief 
Dental Officer (England), estimated that 
£48,204,486 could be saved over a three-year 
period if primary care NHS dental providers in 
England were to fully engage in case finding for 

people aged 40 years and older with previously 
undetected risk factors for CVD.16 However, for 
health screening activity to translate into policy 
and subsequently into practice, there must be 
fertile ground for its implementation. Necessary 
assurances include confirmation of indemnity 
requirements for dental professionals who 
choose to deliver such interventions and a clear 
position of the professional regulators on health 
screening and dental professionals’ scope of 
practice. Outside of dentistry, other healthcare 
organisations and statutes provide a clear 
stance on the regulation of health screening. 
For example, the Care Quality Commission 
excludes from regulation ‘blood tests carried 
out by means of a pinprick test or removing 
blood from a vein where the sample is not sent 
to a laboratory for analysis’.39 Under the Medical 
Act 1983, health screening that does not lead to 
formal diagnosis or treatment of a condition is 
not considered a reserved procedure.40 At the 
time of writing the published dental contracting 
frameworks do not include commissioning 
provisions for health screening activity 
undertaken in dental settings.41 Nevertheless, 
this service evaluation has demonstrated that 
dental practitioners could play an important 
role in identifying patients who may be in need 
of clinical intervention to prevent or delay CVD 
and diabetes progression.

Studies exploring patient experiences of 
NHS health checks in healthcare settings have 
reported that most patients believe that they have 
benefited by mechanisms such as reassurance 
and wake-up calls reinforcing the importance of 
healthy lifestyles for optimal health.42 However, 
some people report confusion and frustration 
about the implications of their screening results 
and follow-up actions.43 To protect patients and 
ensure maximal benefit from health screening 
in dental settings, clear and concise protocols 
for interpretation, follow up and tailored 
health advice are needed. Training of dental 
professions to have appropriate conversations 
with patients regarding their results is also 
necessary. For example, skills in raising the 
topic of weight and BMI appropriately would 
be particularly important. Additionally, strong 
interprofessional collaboration between 
dental and general medical practice at a local/
regional level is needed to ensure judicious use 
of resources and appropriate signposting of 
patients for support and clinical intervention 
if and when required. The ambition of an 
alliance between dental professionals and 
GPs would ultimately be to reduce healthcare 
costs through early detection of disease and 
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access to treatment. The European Federation 
of Periodontology has recently stressed the 
importance of collaboration between dental 
professionals and family doctors to treat 
their patients’ overall health.44 However, in 
England, there are workforce shortages in 
general medical practice. Health screening in 
dental settings should aim to alleviate rather 
than add further burden to overstretched 
healthcare professionals, including GPs, 
nurses and healthcare professionals.45 Offering 
tailored health advice and agreeing appropriate 
referral criteria with local GP input is essential 
to ensuring that patients access timely and 
appropriate care when it is needed and feel 
empowered to make healthful behaviours 
changes.

The treadmill effect of units of dental 
activity targets under the current NHS 
dental contract poses a significant barrier 
to health screening within NHS-funded 
dental practices. In 2021, the contract came 
under fire again from the profession, and 
petitions have revealed appetite for systemic 
change.46 Further, due to the limitations 
of the current contract, many dental 
professionals are making plans to move from 
the NHS to providing private dental care.47 
Health screening therefore may struggle to 
find a home within NHS dental practices 
unless structural barriers are addressed. 
To fully realise the advantages that health 
screening in dental settings offers for the 
NHS Core20PLUS5 population groups and 
avoid widening of health inequalities, finding 
ways to support its integration into NHS 
dental practices is crucial.48 To move toward 
widespread adoption of health screening in 
dental practice, the responsibilities of the 
dental team for the broader health needs of 
dental patients must be recognised and be 
underpinned by a dental contract that enables 
the realisation of oral health as an integral part 
of the general health and wellbeing agenda.

Conclusion

Health screening in dental settings offers novel 
opportunities to detect a substantial number of 
patients with risk factors for chronic disease 
which have implications for oral health and vice 
versa. Dental professionals can be successfully 
trained to deliver the screening interventions 
and are aptly placed for delivering brief lifestyle 
advice and signposting patients to general 
medical care or other appropriate clinical 
services. However, clear protocols and careful 

interpretation of screening tests are required to 
minimise patients’ confusion and frustration 
and more robust alliances between dental and 
general medical care are recommended.
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