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Abstract

Background: Cystic fibrosis (CF) is the most common autosomal recessive condi-
tion in Caucasian populations globally. To date, there has been very little research
conducted into the oral health of adults with CF possibly due to historic prema-
ture mortality. The purpose of this survey was to ascertain knowledge, attitude and
practices among dental professionals regarding the oral health of people with cystic
fibrosis (PWCEF) as part of a larger study being conducted in Ireland.

Methods: A cross-sectional survey of dental practitioners in Ireland was conducted
via an online questionnaire. The survey contained close-ended questions, and clinical
scenarios which allowed for both close-ended and free text responses in relation to
the provision of dental treatment for PWCE. Data was subject to descriptive data

analysis using IBM SPSS 29.

Results: The results from the survey indicate a wide variety in the knowledge, atti-
tudes and practices of dental practitioners regarding the oral health of PWCF. There
is significant variation in the provision of dental treatment and the conditions under
which such treatment is provided.

Conclusion: There is a paucity of information and guidelines specific to this vul-
nerable population which can make the provision of dental treatment challenging
for practitioners. Dental professionals may benefit from continuing professional
development and further education targeting patient-specific populations.
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INTRODUCTION

Cystic fibrosis (CF) is the most common autosomal recessive condition among populations of European descent. It affects
approximately 1 in 25004000 Caucasian individuals [1]. It is caused by a mutation in both copies of the cystic fibrosis trans-
membrane conductance regulator (CFTR) gene inherited from each parent. Mutations of the CFTR gene affect proteins that
act at the cell surface of all mucous-producing organs. Therefore, although primarily a disease widely recognized to cause
pulmonary illness, it involves multiple organ systems, including the gastrointestinal, reproductive, skeletal and hepatic systems
[2]. Advances in the pharmacological treatment and management of the disease have resulted in an increased life expectancy
for people with cystic fibrosis (PWCF). Once seen as a disease limited to paediatrics, there are now more adults in Ireland with
CF than children with CF [3].
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Accompanying this demographical shift are new concerns and challenges for PWCF and healthcare providers. An emerging
area of interest is the area of oral health among adults with CF. It has been suggested that PWCFs are at a greater risk of dental
caries. This has been attributed to a high-calorie diet, grazing dietary habits, gastroesophageal reflux disease, increased levels
of the cariogenic Streptococcus mutans and an increased prevalence of developmental defects of enamel [4].

Historically, the area of oral health in CF has been grossly under-researched, with studies focusing primarily on children
with CF. The literature currently provides conflicting evidence on the levels of oral disease amongst the CF population. Studies
reported a lower caries experience in children with CF compared to children without CF [5-7]. In contrast, recent studies have
shown a higher caries experience in PWCEF, notably in adults with CF compared to non-CF adults [8—10]. It is challenging to
ascertain a cause for the recent reports of higher caries levels in PWCEF. It may result from an older population, lifestyle and
pharmacological changes.

For dental healthcare providers, conflicting evidence makes the provision of appropriate dental treatment challenging. It
offers no conclusive information on disease levels, disease-specific risk factors, pharmacological considerations, preventative
treatments and the provision of treatment specific for the CF population. A study evaluating the oral health of adults with CF is
currently ongoing in Cork University Dental School & Hospital, involving dentists in the Republic of Ireland. One of the aims
of this study is to ascertain knowledge, attitude and practices among dental professionals regarding the oral health of PWCFE.

METHODS
Study design, population and sampling

A cross-sectional study assessing “Oral Health in Adults with Cystic Fibrosis” through the use of an anonymized online ques-
tionnaire distributed electronically using Google Forms was conducted. The sampling method used was convenience sampling.
Participants were invited via mailing lists from the Irish Association of Oral Surgeons, the Orthodontic Society of Ireland, the
Irish Society of Periodontology and social media channels affiliated with the study.

Study instrument and variables

Survey: The online questionnaire was designed following extensive Public and Patient Involvement engagement with represen-
tatives from the dental profession and patient advocates. Prior to the design of the study questionnaire, the authors met with
patient advocate representatives from CF Ireland. These discussions centred on the unique oral needs that PWCF had, and their
experiences with dental professionals for example, attendance levels, dentists’ knowledge regarding their specific conditions
and medications. Patient advocates also voiced concerns regarding cross infection measures that could be undertaken specific
to PWCEF. As part of professional involvement, the authors met with local dentists working in community, hospital and private
practice to ascertain their current level of knowledge regarding CF, pharmacological management of CF, disease-specific oral
risk factors and specific risk factors that may impact on delivering care to PWCFE.

The online questionnaire consisted of 56 questions, 34 questions were multiple choice, 5 questions were related to clinical
scenarios posed, and the remaining questions allowed participants to provide personalized answers following on from the
multiple choice and clinical scenario questions. The questionnaire has been provided as supplementary material for readers.

Data analysis

Data was subject to descriptive statistical analysis using IBM SPSS 29. Frequency and percentage frequency of close-ended
questions were calculated. Clinical scenarios contained both close-ended questions and an additional free text response depend-
ing on how respondents answered the initial close-ended question. Free text responses were subject to text analysis to identify
patterns, opinions and knowledge.

Ethical considerations

Ethical approval (ECM 03/2022 PUB) was granted by the Clinical Research Ethics Committee of the Cork Teaching Hospitals
(CREC). Participants gave written consent to partake in the survey. All data collected from this survey was anonymous and
was stored securely. IP addresses were not collected at any point, meaning that the data provided could not be traced back to
participants. Participants were not obliged to answer all questions.

95U8017 SUOWWOD SAIIER.D 3(dedl|dde 8y Aq peusenob ae Sspie YO 8Sn Jo Sajni o} AkeiqT8uIIUQ A1 UO (SUONIPUOD-PUR-SLLIBIWO A8 |Im Afe.q 1 jBul [UO//SdNY) SUONIPUOD pue sWie 1 8y} 88S *[£202/TT/LT] Uo ARiqiTauliuo A8|im oD abejj00 AiseAiun Ad 12 'zund/z00T 0T/1op/woo A3 1M Aselqipuljuo//sdiy wolj pepeojumod ‘g ‘€202 ‘05v269.2



DELIVERING ORAL HEALTHCARE §\§ Wl LEY 3of7

TABLE 1 Types and quantities of dental treatment provided for people with cystic fibrosis (PWCF) by respondents (n = 32).

Type of treatment provided Quantities of treatment provided
Examination 27
Preventative 23
Restorative 22
Prosthetic 6
Surgical 8
Orthodontic 4
Endodontic 2
Cosmetic/aesthetic 2

Note: Respondents choose multiple options.

RESULTS

A total of 138 dental professionals responded to the survey. Three dentists did not give consent. Therefore, data from 135 dental
practitioners was collected and included. Survey respondents included general dental practitioners, oral surgeons, periodontists,
orthodontists, community dentists and endodontists as shown in Table 1.

Provision of dental care for people with cystic fibrosis

Overall, 24% (n = 32) of respondents were currently providing dental care for PWCEF, 13% (n = 17) did not know, and 63%
(n = 85) were not currently providing care for PWCE. Of the 24% currently providing dental care, 18% (n = 7) were paediatric
patients aged 10 years and less, 21% (n = 8) were adolescents aged 10-19 years, and 61% (n = 23) were adults.

The type and distribution of dental treatments are shown in Table 1.

Most respondents (60%; n = 80) had not previously provided care for PWCF. Of the 40% (n = 53) who had provided care
to PWCEF during their career to date, 13% of practitioners (n = 8) had provided care for paediatric patients, 23% (n = 14) for
adolescents and 64% (n = 39) for adults. Similar to dentists currently providing care for PWCEF, the distribution of historic care
largely consisted of examinations (n = 45; 84%), preventative (n = 33; 62%) and restorative (n = 31; 58%) treatments.

Attitudes

Most (72%; n = 97) dentists reported that they were comfortable treating PWCF. However, 28% (n = 38) said that they were
not comfortable treating PWCF. The main reasons outlined by respondents for not being comfortable treating PWCF were a
lack of knowledge, training and advice in disease pathophysiology, pharmacological therapies and risks to the patient specific to
CF. One dentist reported being comfortable now, having had experience treating a patient previously with CF who had received
a double lung transplant and was medically stable.

Education and knowledge

Overall, 89% (n = 120) of respondents had not received any specific education or training regarding the provision of dental care
for PWCE. Of the respondents (11%; n = 15) who had received specific education, 67% (n = 10) received this at undergraduate
level, whereas 33% (n = 5) received it at postgraduate level. Overall, 27% (n = 35) of respondents were familiar with the
nutritional requirements of PWCF shown in Table 2.

Special precautions undertaken for PWCF

Regarding additional or special precautions taken to provide dental care for PWCE, 73% (n = 96) of dentists did not undertake
any specific precautions when treating PWCEFE. The 27% (n = 35) of respondents that did offer additional safeguards to PWCF
reported one or a combination of the following: minimizing contact with other patients, shortening appointment times, treating
patients in an upright position, allocating PWCEF the first or last appointment of the session and ensuring that all members of
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TABLE 2 Number of respondents familiar with the nutritional requirements for people with cystic fibrosis (PWCF).

Nutritional requirements of PWCF Respondents familiar with requirements (n = 35)
Increased daily calorie intake 29
Increased frequency of snacking 22
Nutritional supplements 19
Pancreatic enzyme replacement therapy 20

Note: Some respondents choose multiple options.

staff are healthy harbouring no respiratory illness. Overall, 9% (n = 11) of dentists were aware that PWCFs often request the
first appointment of the clinical session, with 14% (n = 18) having practice protocols in place for appointment allocation of
appointments for PWCF.

Medication-related complications

Respondents were not routinely exposed to the undesirable side effects of the pharmacological management of CF. Only 4%
(n = 5) of dentists reported patients presenting with tetracycline staining, 78% (n = 101) reported PWCF had no tetracycline
staining, and 18% (n = 24) were unsure if patients had staining. When asked about the prevalence of oral candida in PWCF, 9%
(n = 12) of dentists reported seeing patients with oral candida, 71% (rn = 91) reported witnessing no candida, and 20% (n = 25)
did not know.

Respondents were provided a number of clinical scenarios in the study. They were asked to respond to them.

Clinical scenario A

A patient with Cystic Fibrosis presents requiring caries removal and restoration of a lower molar. The medical history
indicates that the patient takes Ivacaftor (gene modulator therapy), CREON (pancreatic enzyme replacement therapy),
and inhaled Tobramycin. Are you comfortable administering local anesthetic to this patient?

Overall, 52% (n = 66) of dentists said they would be comfortable administering local anaesthetic; in contrast, 48% (n = 62)
would not be comfortable. The predominant reason for professionals not being comfortable administering local anaesthetic was
insufficient pharmacological information.

Clinical scenario B

A patient with Cystic Fibrosis presents with a buccal sulcus swelling and trismus associated with a non-vital lower
molar. The patient is displaying signs of systemic illness- pyrexia and fatigue. The patient takes Tobramycin daily and
CREON (pancreatic enzyme replacement therapy). There are no reported allergies. Would you prescribe an antibiotic?

Overall, 28% (n = 35) of respondents would prescribe an antibiotic (amoxicillin 500 mg was the antibiotic of choice for all who
responded), 2% (n = 2) would not, and 71% (n = 90) would seek further advice. This advice would be sought from colleagues
(2%; n = 2), pharmacists (6%; n = 5), general medical practitioners (32%; n = 29) and the patient’s specialist team (60%;
n=>54).

Clinical scenario C

A 20-year-old patient with Cystic Fibrosis requires analgesics following a surgical extraction. The patient is pancreatic
insufficient and is taking long-term inhaled antibiotics for a persistent pulmonary infection. The patient has no allergies.
Are you comfortable prescribing analgesics for this patient, or would you seek further advice?
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Overall, 23% (n = 29) of dentists were comfortable providing analgesics, 5% (n = 6) were not satisfied due to drug interactions,
and 72% (n = 91) would seek further advice before prescribing. When asked who they would liaise with first for further advice
on prescribing antibiotics and analgesics for PWCF, 12% (n = 11) of respondents indicated the patient’s pharmacist, 86%
(n = 78) would consult the patient’s doctor, and 2% (n = 2) would consult a dental colleague.

DISCUSSION

A total of 135 dentists completed the questionnaire. This represents just under 10% of the total number of dentists registered
to practice in Ireland. In this study, a considerable percentage of respondents were currently providing (24%; n = 32) or had
previously provided (40%; n = 53) dental care for PWCF. The CF adult population is increasing. The number of registered
individuals with CF in Ireland increased from 1130 to 1560 from 2010 to 2019 [11]. The European Respiratory Society and
European Cystic Fibrosis Society Task Force on The Provision of Care for Adults with CF in Europe predict that the CF
population in Europe will increase by approximately 50% by 2025. This growth will be dominated by an increase in the adult
population [12]. An increasing population will retain their teeth for a longer period; this proportion will increase with each age
cohort. An ageing dentition can place demands on dental professionals as the burden of oral disease (caries and periodontal
disease) increases with age [13].

Despite a low percentage of dental practitioners having received specific training regarding the provision of oral health care
for PWCEF, most dentists reported that they were comfortable providing care for this cohort. From the results, it appears that
PWCEF predominantly required preventative care and restorative care, with lesser requiring prosthetic, surgical, endodontic or
orthodontic procedures.

Despite 72% (n = 97) of dentists reporting that they were comfortable treating PWCEF, only 27% (n = 35) were familiar with
the nutritional requirements of these individuals. Nutritional intake and dietary habits have a significant role in treating CF.
The importance of nutritional health on pulmonary health outcomes has been well documented in past and recent literature. A
cross-sectional study conducted from 1971 to 1982 in two large North American CF centres, Toronto and Boston, compared
patient characteristics and survival outcomes. Patients treated in the Toronto centre had a greater median survival age (30 years)
than those at the Boston centre (21 years). Patients had similar characteristics, but the difference in survival age was attributed
to a difference in nutritional status between patients of the two centres. Patients of the Toronto centre were taller and weighed
more than their peers at the Boston centre [14].

More recent studies have continued to show the importance of nutrition in treating CF and its effect on disease progression and
outcomes. An additional daily calorie intake is necessary for PWCF to compensate for losses due to malabsorption, infection
and increased work of breathing. Nutritional guidelines for PWCF recommend that patients eat several small meals and snacks
daily [15]. These dietary requirements are typically met by incorporating high fat and sugar contents.

A retrospective review of medical records at Arkansas Children’s Hospital CF Care Centre found that children with poorer
lung function was associated with lower weight for age percentiles and lower BMI (body mass index) compared to children
with higher lung function. Children with poorer lung function had more frequent hospitalizations, sustained poorer nutritional
status and had more positive cultures for bacterial colonization [16]. The severity and degree of dental diseases are related to
nutritional intake. A diet high in calories or carbohydrate intake can pose significant risks for dental caries.

Dental practitioners are in an advantageous position to highlight the importance of nutrition as part of patient care via
personalized patient education, information leaflets and through the analysis of patient diet diaries. The dental community
should be mindful of the unique dietary requirements for CF and the potential this poses for caries risk so that they can
appropriately advice patients on how to reduce their oral health risk without compromising systemic health.

Regarding special precautions taken for providing dental care for PWCF, 73% (n = 96) of respondents did not undertake any
specific precautions when treating PWCEF. Dental treatment can be offered safely to PWCEF in a general dental setting. There
are no disease-specific contraindications for providing dental care to these patients. However, dental practitioners should be
aware of complications that may arise from co-morbidities, notably vitamin K deficiencies, which can prolong post-operative
bleeding, liver disease and bone disease treated with bisphosphonate therapy, and the risk of medication-related osteonecrosis
of the jaw post extraction.

Only 27% (n = 35) of respondents did provide additional precautions for PWCEF. Precautions such as appointment allocation
to minimize patient-to-patient contact, for example, the first appointment of the day, are particularly relevant amidst the ongoing
COVID-19 pandemic and in an aerosol-laden environment and are encouraged by the authors. Furthermore, appointments
for non-sibling PWCF should not be scheduled on the same day to minimize the risk of transmission of pathogens, notably
Pseudomonas aeruginosa, between patients, which is associated with increased morbidity and mortality [17].

Finally, the respondent’s confidence diminished when presented with different clinical scenarios. Just over half of the dentists
(52%; n = 66) were happy to administer local anaesthetic for restorative treatment to a PWCF taking Ivacaftor, CREON and
inhaled Tobramycin, all commonly prescribed medications for CF. The remaining dentists (48%; n = 62) would not administer
local anaesthetic due to insufficient pharmacological information. Only 28% (n = 35) of respondents would administer a
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broad-spectrum antibiotic for a PWCF presenting with buccal swelling and trismus. The majority (71%; n = 90) would seek
further treatment before prescribing.

Similarly, most respondents (72%; n = 91) would seek additional information and advice before providing analgesics. The
data collected shows shortcomings in the dentist’s education specific to PWCF, mainly pharmacological education. More co-
morbidities and medications will accompany an older CF population. Systemic medical conditions can have a negative impact
on oral health. In addition, the medications used to treat these conditions may cause oral symptoms. Over the past decade,
the CF community has seen dramatic medical management changes, particularly with gene modulator therapies. The medical
management of these patients will continue to evolve as treatment progresses, and dental professionals must receive continued
education in this developing area. When equipped with knowledge, dental practitioners will be strategically placed to lead
advocacy programmes. Examples of such include an online platform promoting oral health that is currently under production
for families, carers and patients with CF. This platform will provide free information regarding disease-specific risks to oral
health for PWCEF, nutritional advice, oral hygiene advice using various knowledge transfer methods of animations, videos and
written posts.

Professional societies, publications and undergraduate training can include education and training aimed at specific popula-
tions such as the CF population so that dental professionals are provided with the appropriate tools and knowledge to effectively
inform patients on a local level and national level. Patients would also benefit if dental professionals are included as part of the
CF multidisciplinary care team. This would allow dentists to incorporate oral health examinations into patient’s routine health
check-ups and provide personalized patient focused advice. It would also allow for early identification of vulnerable patients.

The authors have identified that a large proportion of dental practitioners who participated in this study are not comfortable
treating PWCF notably when faced with clinical scenarios. There is a lack of information, guidelines and further education
available for dental healthcare professionals regarding CF. The development of patient focused oral health policy and guidelines
to assist practitioners will improve clinical outcomes and provide an equal platform of care for PWCF.

Several study limitations are important to be addressed. Although the sample size encompasses a broad range of dental spe-
cialties, it is small. The questionnaire does not collect specific respondent information, which may help identify why some
dental practitioners are more comfortable treating PWCE, such as year of graduation, place of graduation, clinical experience
and professional posts. The questionnaire was restricted to dental practitioners who were technologically proficient, as it was
not distributed in paper format, so it did not include those who may not have the ability or desire to complete the questionnaire
online. Although a valuable tool for qualitative data collection, participant self-selection may lead to biased data. The respon-
dents who choose to participate may not represent the entire target population. These study limitations could be addressed
by undertaking future research to include a larger sample size and distribute the questionnaire in both hardcopy and online
versions.

CONCLUSION

Prevention of oral disease for this population is paramount because oral disease may have detrimental effects in already immuno-
compromised patients. Professional education and training should be given specifically to CF and other systemic conditions so
that dental professionals can provide the appropriate treatment and measure to support the overall systemic health of PWCF
and other chronic illnesses.
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