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Abstract 
Objective: The purpose of the study was to evaluate the link between 
oral health status CKD patients who were ongoing continuous ambulatory 
peritoneal dialysis (CAPD) and hemodialysis (HD) in Sukhothai Hospital. 

Materials and Methods: A cross-sectional study was conducted at 
Sukhothai Hospital on two groups of CKD patients: one including 77 
patients ongoing CAPD and the other including 23 patients ongoing HD. 
Each subject was examined for caries by decayed, missing and fi lling teeth 
(DMFT) index, while gingival and periodontal status were assessed by 
PSR. All the examinations were conducted by a single investigator. The 
results obtained in the present study were analyzed using the statistical 
software package. The Chi squared test were used to study the qualitative 
variables. P-values < 0.05 were accepted as statically signifi cant.

Results: 95.7% of HD group and 87% of CAPD group had underlying 
disease. Ninety-fi ve  percent of CKD patients could do daily activities 92%  
had brushing. The proximal cleaning method was signifi cantly different for 
patients who were undergoing CAPD and HD. The mean DMFT of HD and 
CAPD were 12.96±8.60 and 12.71±10.39 teeth/person respectively. The   
averaged root caries index of HD, CAPD were 1.17±3.46 and 2.12±3.59  
teeth/person respectively. The periodontal health of CAPD was bleeding  
27.27%, calculus 70.12% and HD was bleeding 13.04%, calculus 69.56%.

Conclusion: The CKD patients treated with dialysis were at a high risk 
for developing periodontal disease and they exhibited a potential threat for 
dental decay and xerostomia. Awareness must be raised among dialysis 
patients, their nephrologists and their dentists about the need for primary 
dental prevention. All parties must be knowledgeable about the treatment 
priorities, operative concerns and precautions to be taken in this special 
population.
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Introduction
 Chronic kidney disease is characterized 
by a number of systemic complications that 
result from a profound hydro electrolytic, 
metabolic, and immunological imbalance. 
Despite the improvements in patient care 
and renal replacement therapy, the impact of 
CKD on patient's morbidity and mortality is 
extremely high.1 Recently, a number of non-
traditional risk factors for mortality such as 
chronic inflammation, oxidative stress and 
extra-osseous calcifi cation were identifi ed in 
CKD patients, and the presence of those risk 
factors was associated with poor outcomes in 
this population.2 Renal failure is a process that 
expresses a loss of functional capacity of the 
nephrons. It is classifi ed into acute, subacute 
and chronic based on its form of onset and 
above all on the possibilities for recovery of the 
structural lesion.3 Although acute renal failure 
is reversible in the majority of cases, chronic 
renal failure presents a progressive course 
towards terminal renal failure, even if the cause 
of the initial nephropathy disappears.4 When the 
glomerular fi ltration rate (GFR) is < 15 ml/min, it 
is necessary to start renal replacement therapy 
to avoid the serious complications which can 
lead to the death of the patient. There are three 
forms of replacement therapy: hemodialysis, 
peritoneal dialysis and renal trans plantion. 
Dialysis leads to systemic alterations, oral 
complications and variations in saliva fl ow rate 
and composition of saliva,5–7 if we add to this 
the lack of compliance with the habits of oral 
hygiene shown by many of these patients, 
this population should present a signifi cant 
prevalence of caries, periodontitis and oral 
lesions.8 Researchers estimate that up to 90% 
of renal patients will show oral symptoms6,9 

and more than 30 oral signs and symptoms 
have been reported. Some of the presenting 
signs were an ammonia-like taste and smell, 
stomatitis, gingivitis and a decreased salivary 

fl ow in severe uremic cases.10 Other uremic 
oral manifestations which have been reported 
in literature include tongue coating, mucosal 
infl ammation, mucosal petechiae, ecchymosis, 
oral ulceration and enamel hypoplasia. High 
incidences of gingivitis and periodontitis and a 
low incidence of caries have been reported in 
uremic patients.11,12 Oral manifestations of CKD 
are as follow.13

 1. Gingival enlargement : Gingival 
enlargement secondary to drug therapy is the 
most commonly reported oral manifestation of 
renal disease. It can be induced by cyclosporine 
and/or calcium channel blockers.14,15

 2. Oral hygiene and periodontal disease : 
the oral hygiene of individual receiving 
hemodialysis can be poor. Deposits of calculus 
may be increased.5,16 There is no good evidence 
of an increased risk of periodontitis 17–19 although 
premature bone loss has been reported.20 
Localized suppurative osteomyelitis, secondary 
to periodontitis, was observed in individual 
receiving hemodialysis.21

 3. Xerostomia: Symptoms of xerostomia 
can arise in many individuals receiving 
hemodialysis.12,22 Possible causes include 
restricted fluid intake, side effects of drug 
therapy and/or mouth breathing.23

 4. Oral malodor/bad taste/halitosis: Uremic 
patients may have an ammonia-like oral odor.22

 5. Oral malignancy: Kaposi’s sarcoma (KS) 
can occur in the mouths of immunosuppresed 
renal transplantrecipients.24 Any increased risk 
of oral malignancy in CKD. probably refl ects the 
effects of iatrogenic immunosupression, which 
increases the risk of virallyassociatedtumors, 
such as KS or non-Hodgkin’s lymphoma.11

 6. Oral infections: Candidosis : angular 
cheilitis has been described in up to 4% of 
hemodialysis and renalallograft recipients.12,25 
O t he r  o ra l  cand i da l  l es i onssuch  as 
pseudomembranous (1.9%), erythematous 
(3.8%), and chronic atrophic candidosis (3.8%) 
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have been reported in allograft recipients.25 Viral 
infection, prior to the availability of appropriate 
anti-viral drugs (e.g., acyclovir, gancyclovir, 
and valacyclovir), about 50% of renal allograft 
recipients, who were seropositive for herpes 
simplex, experienced recurrent, severe, and 
prolonged HSV infections.26 However, in recent 
years, the use of effective antiherpetic regimes 
has signifi cantly reduced the frequency of such 
infection.27,28

 7. Dental anomalies: delayed eruption of 
permanent teeth has been reported in children 
with CKD.29,30 Enamel hypoplasia of the primary 
and permanent teeth31,32 with or without brown 
discoloration can also occur.29

 8. Bone lesion: A wide range of bone 
anomalies can arise in CKD. These refl ect a variety 
of defects of calcium metabolism including loss 
of hydroxylation of 1-hydroxycholecalciferol to 
active vitamin D (1,25-dihydroxycholecalciferol), 
decreased hydrogen ion excretion (and resultant 
acidosis): hyperphosphatemia, hypocalcemia 
and resultant secondary hyperparathyroidism 
and interference with phosphate metabolism 
by dialysis.33 Orofacial features of renal 
osteodystrophy due to hyperparathyroidism 
include bone demineralization, decreased 
trabeculation, decreased thickness of cortical 
bone, ground-glass appearance of bone, 
metastatic soft-tissue calcifi cations, radiolucent 
fi brocystic lesions, radiolucent giant cell lesions, 
lytic areas of bone, jaw fracture (due to trauma 
or during surgery) and abnormal bone healing 
after extraction. Orofacial features of renal 
osteodystrophy related to tooth and periodontium 
include delayed eruption, enamel hypoplasia, loss 
of the lamina dura, widening of the periodontal 
ligament, severe periodontal destruction, tooth 
mobility, drifting, pulp calcifi cation and pulp 
narrowing.12,33,34

 Since the infl uence of co existing medical 
condition. The CKD on oral and dental health 
requires an updated approach, Including an 

arised need to assess oral and dental health 
status of uremic patients who undergo dialysis
Objective: The purpose of the study was to 
evaluate the link between oral health status 
CKD patients who were ongoing continuous 
ambulatory peritoneal dialysis (CAPD) and 
hemodialysis (HD) in Sukhothai Hospital.

Materials and Methods 
 A crossectional study was conducted 
between April 1 to December 31, 2013. Among 
100 from 110 patients diagnosed with CKD 
under dialysis, male and female. 77 continuous 
ambulatory peritoneal dialysis patients (CAPD) 
and 23 ongoing hemodialysis patients (HD) 
were recruited from Sukhothai Hospital to 
participate in this study. This study protocol 
was approved by the Hospital Ethical Committee 
of Sukhothai Hospital ethical review board. (Ref. 
no. of IRB 0027.201/070) Informed consent for 
completion of a questionnaire and a noninvasive 
oral examination was obtained from HD patients 
and CAPD patients registered in a dialysis 
program at the Sukhothai hospital as of March 
9, 2013. The single dentist performed an intraoral 
examination of each patient. Oral status was 
recorded using the DMFT index, Root caries 
index and PSR index collecting data about: 
number of teeth with decayed, missing or fi lled 
teeth (DMF index).The DMFT index and Root 
caries index were recorded for the caries by 
using a mouth mirror and the WHO probe which 
a specifi cally designed periodontal probe with a 
0.5 mm ball tip and a black band between 3.5 
and 5.5 mm from the ball tip. The decayed tooth 
were recorded as (D), missing teeth as (M) and 
fi lled teeth as (F) according to WHO criteria.35 
The overall DMFT value was obtained as a 
sum of the decayed, missing and fi lled teeth 
for each patient. The DMFT index is generally 
expressed as the average number of DMF teeth 
per person. Periodontal health was assessed by 
PSR. The American Dental Association and the 
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American Academy of Periodontology suggest 
that all routine dental examinations include a 
screening examination using the Periodontal 
Screening and Recording (PSR) System.36 
A specially designed lightweight WHO probe 
which has a band (called the reference marking) 
located 3.5 to 5.5 mm from the probe tip.36 
was used to record clinical data by sextant 
and code as 0 (no bleeding and no calculus, 
pocket depth < 3.5 mm), 1 (bleeding on probing 
and no calculus, pocket depth < 3.5 mm), 2 
(bleeding on probing and calculus is present, 
pocket depth < 3.5 mm), 3 (pocket depth = 3.5 
- 5.5 mm.), 4 (pocket depth = 3.5 - 5.5 mm.) 
The highest PSR value in the sextant is taken 
as a PSR value for that sextant36 The results 
obtained in the present study were analyzed 
using the statistical software package. The Chi 
squared test were used to study the qualitative 
variables. Statisticalsignifi cance was taken as a 
value of p<0.05. Datas were presented as mean, 
standard deviation (SD), and 95% confi dence 
interval of the mean difference. Comparison of 
between CAPD and HD group.

Results 
 A total of 100 patients with CKD were 
include in the patients present study 77 (77%) 
undergoing CAPD and 23 (23%) undergoing HD 
and male 55 (55%) female 45 (45%) ranging 
from 20-91 years. The mean age of patients 
was 56.29 ± 15.17 years. The mean age of HD 
was 51.17 ± 13.38 ,and CAPD group was 57.82 
± 16.17 years. The male/female ratio was 12/11 
among HD and 43/34 among CAPD. Mean 
duration of CKD was 2.61 ± 1.88, HD group 
4.87 ± 2.92 and CAPD 1.94 ± 0.37 It was 
found to be signifi cantly. 95.7% of HD group had 
underlying disease and 87.0% of CAPD group 
had underlying disease. Ninety-fi ve percent of 
CKD patients could do daily activities (Table 1),
 In terms of dental cleaning behavior, in 
HD group 100% reported that they brushed their 
teeth twice daily and 69.6% had inter-dental 
cleaning, in CAPD group 89.6% reported that 
they brushed their teeth twice daily and 58.4% 
had inter-dental cleaning. The proximal cleaning 
method was signifi cantly different for patients 
undergoing CAPD versus HD. (Table 2)

Table 1 Characteristic of Chronic Kidney Disease in this study (n= 100)

    Characteristic 
CKD(n=100) 

p-vale 
HD (23) CAPD (77) 

Age (years) 51.17±13.38 57.82±16.17 0.08 
Gender    

-Male 12(52.17%) 43(55.84%) 0.76 
-Female 11(47.82%) 34(44.15%)  

CKD(duration(years) 4.87±2.92 1.94±0.37 <0.001 
Systemic disease    

-None 1(04.34%) 10(12.98%) 0.01* 
-Hypertension 1(04.34%) 23(29.87%)  
-DM 2(08.69%) 9(11.68%)  
-Other 19(82.60%) 35(45.45%)  
Function    
-normal 22(95.65%) 73(94.80%) 1.00 
-Need held 1(04.34%) 4(05.19%)  
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 The prevalence of caries free was 0% 
and 2% among HD and CAPD group. Deccay, 
missing and fi lling (DMFT) of CKD averaged 
12.77 ± 9.97 teeth/person. The averaged DMFT 
of HD, CAPD were 12.96 ± 8.60 and 12.71 ± 
10.39 teeth/person respectively. The averaged 

root caries index of HD, CAPD were 1.17 ± 
3.46 and 2.12 ± 3.59 teeth/person respectively 
The periodontal health of CAPD was bleeding 
27.27%, calculus 70.12% and HD was bleeding 
13.04%, calculus 69.56%. (Table 3)

Table 2 Assessment of cleaning the mouth
  CKD 
 HD  CAPD 
Tooth Brushing 
-Yes 

23(0%) 69(89.61%) 

-No 0(0%) 8(10.38%) 
Brushing frequency   
  - Once daily 3(13.04%) 21(01.29%) 
  - Twice daily 16(69.56%) 47(61.03%) 
  - Other 4(17.39%) 9(11.68%) 
Cleaning at proximal tooth    
   - Yes 16(69.56%) 45(58.44%) 
   - No 7(30.43%) 32(41.55%) 
 Methods cleaning at proximal   
   - Dental floss 0(0%) 1(01.29%) 
   - Proximal brush 15(65.21%) 24(31.16%) 
   - Toothpick 1(04.34%) 14(18.18%) 
   - Other 7(30.43%) 38(49.35%) 

Table 3 Dental and Gingival fi ndings
        CKD 

HD CAPD 
Caries free   
   - yes 0(0%) 2(2.59%) 
   - no 21(91.30%) 63(81.81%) 
DMFT (CKD=12.77±9.97) 12.96±8.60 12.71±10.39 
Decayed 4.96±5.37 4.77±4.42 
Missing (due to caries) 6.39±7.70 7.84±9.81 
Filling (due to caries) 1.61±3.35 0.10±0.44 
Root caries index 1.17±3.46 2.12±3.59 
Gingival   
Healthy 3(13.04%) 3(3.89%) 
Bleeding 3(13.04%) 21(27.27%) 
Calculus 16(69.56%) 54(70.12%) 
3.5 < pocket depth < 5.5 mm. 1(04.34%) 3(3.89%) 
pocket depth > 5.5 mm. 1(04.34%) 13(16.88%) 
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Discussion 
 Several studies have shown a signifi cantly 
worse dental health in CKD patients compared 
to healthy controls regarding the DMFT index.37–39 
On the other hand, no signifi cant differences 
in DMFT index has been found among CKD 
patients in some studies.40–42 A previous study 
had reported that the caries was more in CKD.43 
The results of the 7th national oral health in 
Thai population survey,44 show in the 35-44 
age group 32.5% had decayed teeth and in 
seniors groups, 60-74 years, and 80 years 
48.3% and had decayed teeth, respectively. The 
mean DMFT group aged 35-44 years had 6.0 
and seniors groups 60-74 years and 80 years. 
had decayed teeth 14.9. The root caries index 
show in the 35-44 age group 0.1 and in seniors 
groups, 60-74 years, and 80 years 0.2. 
 In this study, both CAPD and HD patients 
had high decayed teeth.The mean DMFT of 
HD and CAPD were much difference in DMFT 
among group aged 35-44 years but little than in 
seniors groups 60-74 years, and 80 years. The 
averaged root caries index in HD and CAPD 
higher than group aged 35-44 years, in seniors 
groups 60-74 years and 80 years. 
 CKD is also associated with worse oral 
health with regard to periodontal loss attachment, 
periapical lesions, plaque index, gingival index 
and calculus surface index.37–39 However, many 
studies have shown no differences in dental 
plaque, gingival bleeding, or periodontal indices 
in patients with less severe CKD compared to 
healthy control.40,42 These results revealed a 
much higher prevalence and severity of 
periodontal disease than the 7 th, 2012, national 
oral health survey in Thai population. No 
signifi cance with PSR score was found between 
CAPD and HD. 
 Dialysis patients may form calculus more 
rapidly than healthy individuals, possibly due 
to high salivary urea and phosphate levels.5 
Other important risk factors for the development 

of dental calculus are the ingestion of large 
quantities of calcium carbonate (used as a 
phosphate binder), hyperparathyroidism and 
defi cient hygiene16,45,46

 The poor oral hygiene are associated 
dental caries and increased periodontitis.45 In 
contrast, the bacteremia in patients with dental 
caries and periodontal disease tends to be more 
sustained, raising the risk of hematogenous 
dissemination of the dental infection.47

 The increased periodontitis and dental 
caries rates of CKD patients lead to tooth 
loss, which may result in chewing diffi culties 
because of inadequate occlusive surfaces or the 
limitations of prostheses.48 Both gingivitis and 
periodontitis are seen more frequently in CKD 
patients.38,39

 This study found that oral health status 
CKD patients under dialysis (CAPD, HD) had 
caries, gingivitis and periodontitis. So we 
should have measures to prevent and treat 
oral health in CKD patients who had tendency 
to poor oral hygiene. CKD patients require 
special considerations in relation to dental 
treatment, not only because of the conditions 
inherent to the disease and its multiple oral 
manifestations, but also because of the side 
effects and characteristics of the treatments 
they receive. Dental management of CKD 
patients is necessary to consult nephrologist 
before any dental treatment, in order to determine 
the condition of the patient, defi ne the best 
moment for dental treatment, introduce the 
necessary pharmacological adjustments, or to 
establish other important aspects for preventing 
complications in the dental clinic.48

Conclusions 
 In conclusion, the study should be further 
evaluated by doing on larger samples. The 
incidence of CKD patients continues to rise 
worldwide. Many researchers have shown the 
relevance of oral status in CKD patients. Since 
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one of the major complications in CKD patients 
is sepsis, and the infectious diseases in the oral 
cavity may act as a foci for systemic diseases 
or injury in other sites of the body. Awareness 
must be raised among dialysis patients, their 
nephrologists and their dentists about the 
need for primary dental prevention. Dentists 
will probably see more dialysis patients in the 
future, given the 10% to 15% annual growth 
in the incidence of end-stage renal disease. 
All parties must be knowledgeable about the 
treatment priorities, operative concerns and 
precautions to be taken in this special population. 
Finally, unsatisfactory daily oral hygiene habits 
and insuffi cient awareness of the importance of 
oral health are essential to both dentists and 
nephrologists should be aware and attention. 
Oral promotion and prevention hygiene will hold 
CKD patients have a better quality of life.

Acknowledgment
 The author would like to thank the 
hemodialysis unit staff at Sukhothai Hospital 
for their help and Dr.Boonchai Kijsanayothin and 
staff for the help with statistical analysis.

Funding: None
Competing interests: None 
Ethical approval: None

References
1. Sarnak MJ, Levey AS, Schoolwerth AC, Coresh 

J, Culleton B, Hamm LL, et al. Kidney disease 
as a risk factor for development of cardiovascular 
disease a statement from the American Heart 
Association Councils on kidney in cardiovascular 
disease, high blood pressure research, clinical 
cardiology, and epidemiology and prevention. 
Circulation. 2003; 108: 2154–69. 

2. Pecoits-Filho R, Lindholm B, Stenvinkel P. The 
malnutrition, inflammation, and atherosclerosis 
(MIA) syndrome–the heart of the matter. Nephrol 
Dial Transplant. 2002; 17: 28–31. 

3. Eknoyan G, Levin NW, others. K/DOQI clinical 
practice guidelines for chronic kidney disease: 

evaluation, classifi cation, and stratifi cation. Am J 
Kidney Dis. 2002; 39: S1–266. 

4. Ribes EA. Fisiopatología de la insufi ciencia renal 
crónica. Anales de cirugía cardiaca y vascular 
[Internet]. 2004 [cited 2014 Oct 29]. p. 8–76. 
Available from: http://clinicalevidence.pbworks.
com/w/fi le/fetch/28241671/FISIOPATO%20
RENAL%20CRONICA.pdf

5. Epstein SR, Mandel I, Scopp IW. Salivary composition 
and calculus formation in patients undergoing 
hemodialysis. J Periodontol. 1980; 51: 336–8.

6. Kerr AR. Update on renal disease for the dental 
practitioner. Oral Surg Oral Med Oral Pathol Oral 
Radiol Endodontology. 2001; 92: 9–16. 

7. Humphrey SP, Williamson RT. A review of saliva: 
normal composition, fl ow, and function. J Prosthet 
Dent. 2001; 85: 162–9. 

8. Galili D, Kaufman E, Leviner E, Lowental U. The 
attitude of chronic hemodialysis patients toward 
dental treatment. Oral Surg Oral Med Oral 
Pathol. 1983; 56: 602–4. 

9. De Rossi SS, Glick M. Dental considerations for the 
patient with renal disease receiving hemodialysis. 
J Am Dent Assoc 1939. 1996; 127: 211–9. 

10. Fauci AS. Harrison’s principles of internal medicine. 
New York: McGraw-Hill Medical; 2008. 

11. Proctor R, Kumar N, Stein A, Moles D, Porter S. 
Oral and dental aspects of chronic renal failure. J 
Dent Res. 2005; 84: 199–208. 

12. Klassen JT, Krasko BM. The dental health status 
of dialysis patients. J-Can Dent Assoc. 2002; 
68: 34–8. 

13. Yoshihara A, Hanindriyo L. Relationships Among 
Renal Function, Bone Turnover and Periodontal 
Disease. [cited 2014 Oct 29]; Available from: 
http://cdn.intechopen.com/pdfs/32305.pdf

14. Somacarrera ML, Hernandez G, Acero J, Moskow 
BS. Factors related to the incidence and severity 
of cyclosporin-induced gingival overgrowth in 
transplant patients. A longitudinal study. J 
Periodontol. 1994; 65: 671–5. 

15. Kennedy DS, Linden GJ. Resolution of gingival 
overgrowth following change from cyclosporin to 
tacrolimus therapy in a renal transplant patient. J 
Ir Dent Assoc. 1999; 46: 3–4. 

16. Gavalda C, Bagán JV, Scully C, Silvestre FJ, Milián 
MA, Jimenez Y. Renal hemodialysis patients: oral, 
salivary, dental and periodontal fi ndings in 105 
adult cases. Oral Dis. 1999; 5: 299–302. 



M Dent J Volume 35 Number 1 January-April 2015

18 Oral health status of Thai patients with chronic kidney disease in sukhothai hospital, Thailand. 
Somchai Kijsanayothin 

17. Brown LJ, Oliver RC, Löe H. Periodontal diseases 
in the US in 1981: prevalence, severity, extent, and 
role in tooth mortality. J Periodontol. 1989; 60: 
363–70. 

18. Thorstensson H, Kuylenstiema J, Hugoson A. 
Medical Status and complications in relation 
to periodontal disease experience in insulin-
dependent diabetics. J Clin Periodontol. 1996; 
23: 194–202. 

19. Naugle K, Darby ML, Bauman DB, Lineberger LT, 
Powers R. The oral health status of individuals 
on renal dialysis. Ann Periodontol. 1998; 3: 
197–205. 

20. Löcsey L, Alberth M, Mauks G. Dental management 
of chronic haemodialysis patients. Int Urol Nephrol. 
1985; 18: 211–3. 

21. Tomaselli Jr DL, Feldman RS, Krochtengel AL, 
Fernandez P. Osteomyelitis associated with chronic 
periodontitis in a patient with end-stage renal 
disease: a case report. Periodontal Clin Investig 
Off Publ Northeast Soc Periodontists. 1992; 15: 
8–12. 

22. Kho H-S, Lee S-W, Chung S-C, Kim Y-K. Oral 
manifestations and salivary fl ow rate, pH, and 
buffer capacity in patients with end-stage renal 
disease undergoing hemodialysis. Oral Surg Oral 
Med Oral Pathol Oral Radiol Endodontology. 
1999; 88: 316–9. 

23. Porter SR, Scully C, Hegarty AM. An update 
of the etiology and management of xerostomia. 
Oral Surg Oral Med Oral Pathol Oral Radiol 
Endodontology. 2004; 97: 28–46. 

24. Farge D. Kaposi’s sarcoma in organ transplant 
recipients. The Collaborative Transplantation 
Research Group of Ile de France. Eur J Med. 
1992; 2: 339–43. 

25. King GN, Healy CM, Glover MT, Kwan JT, Williams 
DM, Leigh IM, et al. Prevalence and risk factors 
associated with leukoplakia, hairy leukoplakia, 
erythematous candidiasis, and gingival hyperplasia 
in renal transplant recipients. Oral Surg Oral Med 
Oral Pathol. 1994; 78: 718–26. 

26. Armstrong JA, Evans AS, Rao N, Ho M. Viral 
infections in renal transplant recipients. Infect 
Immun. 1976; 14: 970–5. 

27. Kletzmayr J, Kreuzwieser E, Watkins-Riedel 
T, Berlakovich G, Kovarik J, Klauser R. Long-
term oral ganciclovir prophylaxis for prevention 
of cytomegalovirus infection and disease 

in cytomegalovirus high-risk renal transplant 
recipients. Transplantation. 2000; 70: 1174–80. 

28. Squiffl et J-P, Legendre C. The economic value of 
valacyclovir prophylaxis in transplantation. J Infect 
Dis. 2002; 186: S116–22. 

29. Wolff A, Stark H, Sarnat H, Binderman I, Eisenstein 
B, Drukker A. The dental status of children with 
chronic renal failure. Int J Pediatr Nephrol. 1984; 
6: 127–32. 

30. Jaffe EC, Roberts GJ, Cahntler C, Carter JE. 
Dental maturity in children with chronic renal failure 
assessed from dental panoramic tomographs. J Int 
Assoc Dent Child. 1990; 20: 54–8. 

31. Koch MJ, Bührer R, Pioch T, Schärer K. Enamel 
hypoplasia of primary teeth in chronic renal failure. 
Pediatr Nephrol. 1999; 13: 68–72. 

32. Al Nowaiser A, Roberts GJ, Trompeter RS, Wilson 
M, Lucas VS. Oral health in children with chronic 
renal failure. Pediatr Nephrol. 2003; 18: 39–45. 

33. Damm DD, Neville BW, McKenna S, Jones AC, 
Freedman PD, Anderson WR, et al. Macrognathia 
of renal osteodystrophy in dialysis patients. 
Oral Surg Oral Med Oral Pathol Oral Radiol 
Endodontology. 1997; 83: 489–95. 

34. Okada H, Davies JE, Yamamoto H. Brown 
tumor of the maxilla in a patient with secondary 
hyperparathyroidism: a case study involving 
immunohistochemistry and electron microscopy. J 
Oral Maxillofac Surg. 2000; 58: 233–8. 

35. Word Health Organization. Oral Health Surveys. 
Basic Methods. [Internet]. Geneva: World Health 
Organization; 2013 [cited 2014 Oct 29]. Available 
from: http://public.eblib.com/choice/publicfullrecord.
aspx?p=1681148

36. Division of Periodontology,University of Minnesota. 
Advanced Probing Techniques Module 21 [Internet]. 
Periodontology II (DENT 5612). [cited 2015 Jan 
18]. Available from: http://www1.umn.edu/perio/
dent5612-04/module_21.pdf

37. Bayraktar G, Kurtulus I, Kazancioglu R, Bayramgurler 
I, Cintan S, Bural C, et al. Oral health and 
inflammation in patients with end-stage renal 
failure. Perit Dial Int. 2009; 29: 472–9. 
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What is reflection? A conceptual analysis of major 
defi nitions and a proposal of a fi ve-component model. 
Nguyen QD, Fernandez N, Karsenti T, Charlin B.
Med Educ. 2014 Dec;48(12):1176-89. doi: 10.1111/medu.12583.
Although refl ection is considered a signifi cant component of 
medical education and practice, the literature does not provide 
a consensual defi nition or model for it. Because refl ection has 
taken on multiple meanings, it remains diffi cult to operationalise. 
A standard defi nition and model are needed to improve the 
development of practical applications of refl ection.
Objectives:
This study was conducted in order to identify, explore and 
analyse the most infl uential conceptualisations of refl ection, 
and to develop a new theory-informed and unifi ed defi nition and 
model of refl ection.
Methods:
A systematic review was conducted to identify the 15 most 
cited authors in papers on refl ection published during the period 
from 2008 to 2012. The authors’ defi nitions and models were 
extracted. An exploratory thematic analysis was carried out and 
identifi ed seven initial categories. Categories were clustered 
and reworded to develop an integrative defi nition and model of 
refl ection, which feature core components that defi ne refl ection 
and extrinsic elements that infl uence instances of refl ection.
Results:
Following our review and analysis, fi ve core components 
of refl ection and two extrinsic elements were identifi ed as 
characteristics of the refl ective thinking process. Refl ection is 
defi ned as the process of engaging the self (S) in attentive, 
critical, exploratory and iterative (ACEI) interactions with one's 
thoughts and actions (TA), and their underlying conceptual frame 
(CF), with a view to changing them and a view on the change 
itself (VC). Our conceptual model consists of the defi ning core 
components, supplemented with the extrinsic elements that 
infl uence refl ection.
Conclusions:
This article presents a new theory-informed, fi ve-component 
defi nition and model of refl ection. We believe these have 
advantages over previous models in terms of helping to 
guide the further study, learning, assessment and teaching of 
refl ection. 

Social implications and workforce issues in the oral health 
of an ageing population
Australian Dental Journal 2015; 60 (1 Suppl):114-124
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Abstract
A functional and socially acceptable level of oral health is an 
integral part of healthy ageing. More teeth, more sophisticated 
dental technology and increasing co-morbidities of an ageing 
Australian society will have signifi cant impacts on oral health 
professionals and their capacities to work within expanded 
teams of health, education and social organizations. Society 
is adapting its perspective on the social role of older citizens; 
replacing its perception of the elderly as an economic social 
burden, to one of senior citizens as being a respected and 
active source of social and economic benefi t.

Maintaining general and oral health for older Australians will 
bring into sharp focus the need for recognizing and managing not 
only the biological markers associated with ageing and frailty, 
but also the potential mediators on health outcomes associated 
with changing health and social behaviours. Increasing social 
capital of older Australians through national policy initiatives 
such as the Living Longer Living Better reforms, and greater 
involvement of allied health and carers’ organizations in oral 
health education and health promotion will set a new scene for 
the roles of dental professionals. Issues of equity will drive the 
service delivery agenda, and a socio-cultural shift to ‘consumer-
directed’ health outcomes will shape the range of services, 
quality of care and support required by an older Australian 
population. Formal education and training modules for aged care 
workers, allied health practitioners and geriatricians will develop. 
The challenge for the dental profession is the coordination and 
integration of these changes into new models of dental and 
general health care.
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Dentists' use of behavioural management techniques and 
their attitudes towards treating paediatric patients with 
dental anxiety.
Strøm K1, Rønneberg A, Skaare AB, Espelid I, Willumsen T.
Abstract
Purpose:
The purpose of this study was to explore the relationship 
between dentists' education in treatment of dental anxiety (DA), 
dentists' attitudes towards patients with DA and dentists' use 
of BMT.
Methods:
An anonymous questionnaire was sent electronically to 611 
dentists in the Public Dental Service in Norway. Statistical 
evaluation was done using cross tabulation with Chi square and 
logistic regression analyses.
Results:
The response rate was 65 % (n = 391). About half of the 
respondents (53 %, n = 208) had followed postgraduate courses 
in treating patients with DA. The following were the most 
common attitudes towards treating young patients with DA: it 
feels like making a contribution (72 %, n = 286), it is diffi cult 
or tiresome (54 %, n = 215) and it is a positive challenge (51 
%, n = 203). Dentists who had taken postgraduate courses in 
DA more often reported anxious patients as a positive challenge 
(60 vs. 42 %, p < 0.001) and were less reluctant to treat these 
patients (5 vs. 15 %, p = 0.002). The most frequently used BMT 
was tell-show-do (87 %, n = 340), followed by relaxation (35 
%, n = 132), distraction (25 %, n = 94), systematic cognitive 
behaviour therapy (22 %, n = 84) and conscious sedation (18 
%, n = 69). Dentists without postgraduate courses in DA used 
fewer techniques when treating these patients (OR 2.1, 95 % 
CI 1.3-3.3, p = 0.001) compared with dentists who had taken 
these courses.
Conclusions:
Country of graduation and postgraduate courses in DA had 
a strong relationship with dentists' use of BMT and dentists' 
attitudes towards young patients with DA.
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This study was conducted in order to identify, explore and 
analyse the most infl uential conceptualisations of refl ection, 
and to develop a new theory-informed and unifi ed defi nition and 
model of refl ection.

A systematic review was conducted to identify the 15 most 
cited authors in papers on refl ection published during the period 
from 2008 to 2012. The authors’ defi nitions and models were 
extracted. An exploratory thematic analysis was carried out and 
identifi ed seven initial categories. Categories were clustered 
and reworded to develop an integrative defi nition and model of 
refl ection, which feature core components that defi ne refl ection 
and extrinsic elements that infl uence instances of refl ection.

Following our review and analysis, fi ve core components 
of refl ection and two extrinsic elements were identifi ed as 
characteristics of the refl ective thinking process. Refl ection is 
defi ned as the process of engaging the self (S) in attentive, 
critical, exploratory and iterative (ACEI) interactions with one's 
thoughts and actions (TA), and their underlying conceptual frame 
(CF), with a view to changing them and a view on the change 
itself (VC). Our conceptual model consists of the defi ning core 
components, supplemented with the extrinsic elements that 
infl uence refl ection.
Conclusions:
This article presents a new theory-informed, fi ve-component 
defi nition and model of refl ection. We believe these have 
advantages over previous models in terms of helping to 
guide the further study, learning, assessment and teaching of 
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service delivery agenda, and a socio-cultural shift to ‘consumer-
directed’ health outcomes will shape the range of services, 
quality of care and support required by an older Australian 
population. Formal education and training modules for aged care 
workers, allied health practitioners and geriatricians will develop. 
The challenge for the dental profession is the coordination and 
integration of these changes into new models of dental and 
general health care.
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Abstract
Purpose:
The purpose of this study was to explore the relationship 
between dentists' education in treatment of dental anxiety (DA), 
dentists' attitudes towards patients with DA and dentists' use 
of BMT.
Methods:
An anonymous questionnaire was sent electronically to 611 
dentists in the Public Dental Service in Norway. Statistical 
evaluation was done using cross tabulation with Chi square and 
logistic regression analyses.
Results:
The response rate was 65 % (n = 391). About half of the 
respondents (53 %, n = 208) had followed postgraduate courses 
in treating patients with DA. The following were the most 
common attitudes towards treating young patients with DA: it 
feels like making a contribution (72 %, n = 286), it is diffi cult 
or tiresome (54 %, n = 215) and it is a positive challenge (51 
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