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EDITORIAL

At the threshold of the 80th year of the 
Sri Lanka Dental Association

SLDA, the main professional organization of the 
dental surgeons in Sri Lanka established on the 
6th of December 1932 moved into its eightieth 
year in 2012. When we reflect on the history of 
dentistry in Sri Lanka, we can be really proud 
of ourselves for the professional achievements 
gained during the last eighty years. The dental 
profession has made a victorious march during 
the last eighty years in all possible directions: 
namely, professional identity, international rec
ognition, social status and undergraduate and 
postgraduate education.

Formal dental education was initiated in 1943 
with the establishment of the Department of Den
tal Surgery under the then School of Medicine 
in Colombo. This was a result of the continuous 
agitation of the Ceylon Dental Association. Shift
ing this institute to Augusta Hill at University of 
Peradeniya in 1953 and reinstituting it as an inde
pendent Dental School is another unforgettable 
event in the formal dental education in Sri Lan
ka. With the aim of facilitating the programme, 
the Dental School was affiliated to the Faculty 
of Medicine in 1962. Receiving its faculty sta
tus in 1986 was also a remarkable landmark in 
the history. The establishment of the new faculty 
complex and the dental teaching hospital in 1998 
under the outright Grant Aid Project of Japan was 
yet another milestone in the dental education in 
Sri Lanka.
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Our achievements in the postgraduate dental 
education evolved with the establishment of the



PGIM in the year 1980. MS in Dental Surgery 
was the first postgraduate programme initiated 
in 1984. MD in Restorative Dentistry , MD in 
Orthodontics, MD in Community Dentistry and 
MD in Oral Pathology took off the ground in 
1994,1998 and 2008 respectively.

Holding the Commonwealth Dental Congress 
in 2006, the Asia Pacific Dental Congress in the 
years 1997 and 2010 and the FDI World Dental 
Congress scheduled to be held in 2013 are some 
of the achievements of the SLDA in the interna
tional arena.

In conclusion, I would like to take this oppor
tunity to express my gratitude and appreciation 
for those members of the profession who have 
devoted and sacrificed their time, effort and en
ergy to bring credit to the profession. Further, it 
is the duty and the responsibility of the current 
members of the profession to maintain high ethi
cal and moral standards together with strict dis
cipline, securing what we have achieved thus far 
for future generations.

Upul B. Dissanayake
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Clinical Update
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Pharmacological management of acute and postoperative pain in
dental practice

N.S. Soysa

Introduction
Pain is an unpleasant sensory and emotional ex
perience associated with actual or potential tis
sue damage, or described in terms of such dam
age. Pain can be either acute or chronic. Acute 
pain occurs as a result of recent tissue injury, has 
a short duration whereas chronic pain often has 
an unclear etiology and can last for years long 
after the injury has healed.1 Dental pain is usu
ally acute in nature with some degree of inflam
mation. Non invasive dental procedures namely 
tooth extraction, endodontic therapy, scaling 
and root planning and more traumatic proce
dures like surgical removal of third molars, bony 
impactions and osseous periodontal surgery re
quire conventional analgesics. Acute tissue trau
ma causing inflammation results in local release 
of chemical substances such as prostaglandins 
(PG) send nociceptive information from the 
periphery to the central nervous system (spinal 
cord and brain) through a primary sensory (or 
afferent) neuron in the peripheral nervous sys
tem. A secondary sensory neuron in the spinal 
cord or brain stem transmits the information to 
the thalamus whereas a tertiary sensory neuron 
conveys the nociceptive information from the 
thalamus to the cerebral cortex. Inhibitory ef
fects are achieved through the descending path
ways. By sending responses back to the periph
ery, the brain can order the release of chemicals 
that have analgesic effects, which can reduce or 
inhibit pain sensation. Conventional analgesics 
either interrupt ascending nociceptive impulses

or depress their interpretation within the central 
nervous system.

Patients typically associate dental treatments 
with pain. Experience in poorly managed pain 
due to dental treatments results in avoidance of 
dental treatment or postponement. It has been 
shown that medications that reduce pain can im
prove clinical outcomes.2 Preoperative adminis
tration of some analgesics reduces the onset of 
postoperative pain. Analgesics are classified as 
opioids and nonopioids. Opioids, as represented 
by morphine activate opioid receptors (mu, kap
pa and delta) in a manner identical to opiates. 
Nonopioids including nonsteroidal anti-inflam
matory drugs (NSAIDs) interrupt PG synthe
sis. Analgesics can be combined to target both 
peripheral and central pain pathways. Range of 
analgesic effect can be achieved by combining 
drugs with different onset or duration of ac
tions.3

Nonopioid analgesics
Most of the time postoperative dental pain is 
associated with an inflammatory component. 
Therefore, NSAIDs are the most rational first 
line agents. Nonopioid analgesics include par
acetamol and NSAIDs. NSAIDs are generally 
equivalent or superior to opioids in managing 
musculoskeletal pain at conventional doses with 
a lower incidence of side effects, including the 
potential to abuse.4

Dr. N.S. Soysa Division of Pharmacology, Faculty of Dental Sciences, University of peradeniya. hnsnit@yahoo.com
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NSAIDs
NSAIDs are effective in alleviating mild-to- 
moderate pain associated with inflammation. 
All NSAIDs have greater potency as analge
sics and antipyretics than as antiinflammatory 
agents. Ibuprofen is considered the prototype 
of NSAIDs. NSAIDs include ketorolac, flur
biprofen, ketoprofen, diclofenac and aspirin. 
The therapeutic effects and the side effects of 
NSAIDs can be explained by their ability to 
inhibit cyclooxygenase enzymes (COX).5 En
dogenous and exogenous stimuli such as trauma 
cause release of arachidonic acid from the phos
pholipids in the cell membrane. COX enzymes 
covert this fatty acid to prostanoids namely PG, 
thromboxanes and prostacyclines (Figure 1). 
COX-1 is ubiquitous and has a role in the pro
tection of stomach mucosa, platelet aggregation 
and kidney function. COX-2 which is induced 
during inflammation causes pain and inflam
mation via synthesis of PG. Arachidonic acid is 
also a Su^oixate for lipoxygenase which converts 
it to leukotrines. Leukotrines cause anaphylac
toid effects including bronchospasm and upper 
airway edema.6 Therefore inhibition of COX by 
NSAIDs can result in reduction in the synthesis 
of the various prostanoids and at the same time 
allow more arachidonic acid to convert into leu
kotrines (Figure 1).

Preoperative use of NSAIDs has been shown 
to decrease the intensity of postoperative pain 
if it’s administered before the local anesthesia 
wanes and tissue remain anesthetized. Ibupro
fen is the best first-line drug for acute pain or 
postoperative dental pain. Optimal dose of 200- 
400 mg may reduce pain and fever and should 
be maintained for 2-3 days before an alternative 
agent is prescribed. NSAIDs exhibit a ceiling ef
fect so that additional increase in the dose does 
not provide further benefit. Analgesic ceiling for 
ibuprofen and aspirin is 1000 mg and, 400 mg, 
respectively. As the dose of NSAIDs increase the 
antiinflammatory effect is increased until maxi
mum safe dose preclude any further increase. 
Therefore daily consumption of 1600-2400 mg

of ibuprofen may be necessary to suppress in
flammation adequately. For any given NSAID 
it is advisable to reserve the lower doses for an
algesia while upper doses for those with swell
ing and inflammation, but optimal doses should 
be established before assuming that the given 
NSAID has failed. The doses of most commonly 
prescribed NSAIDs are given in Table 1.

PG present in the gastro-intestinal (GI) tract 
has a protective role and the inhibition of PG 
by NSAIDs cause GI toxicity causing mucosal 
damage. Buffered aspirin as well as parenteral 
administration do not exclude the possibility of 
getting GI erosion and ulceration. Inhibition of 
COX in platelets reduces the synthesis of throm
boxane A2 necessary for platelet aggregation. As 
the inhibition of COX by aspirin is irreversible 
and last the life span of platelets (10-14 days) 
aspirin is the only NSAID proven effective in 
preventing thrombotic events (a daily dose of 80 
mg) such as acute coronary syndrome or stroke. 
Other NSAIDs bind weakly and reversibly to 
platelet COX resulting in mild antiplatelet effect 
and increase the bleeding times, though they 
do not cause significant clinical bleeding after 
minor oral surgical procedures. It is advisable 
to avoid NSAIDs in patients who are receiving 
anticoagulants such as warfarin and antiplatelet 
drugs like clopidogrel.4 Here the major concern 
is not the antiplatelet effect exert by NSAIDs, 
rather their toxic effect on the GI mucosa which 
might cause excessive bleeding that is not easily 
seen and self-limiting, and cannot be managed 
locally.

PG has a role in renal perfusion and long term 
high doses of NSAIDs seem to cause nephro
toxicity. NSAID intolerance occurs as a result of 
shift of COX pathway towards leukotrine syn
thesis as a result of COX inhibition (Figure 1). 
NSAIDs exacerbate asthma and contraindicated 
in patients known to show allergy to NSAIDs. 
Prolong use of NSAIDs have shown to interfere 
with the effectiveness of antihypertensives ex
cept calcium channel blockers through dimin-
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ished vasodilator effects attributed to inhibition 
of renal PG. Ibuprofen competitively inhibits 
the antiplatelet effect of aspirin and its not ad
visable to combine these two drugs.7 Increased 
GI bleeding is reported in patients taking anti
depressants such as selective serotonin reuptake 
inhibitors (SSRI) and NSAIDs. Concurrent in
take of NSAIDs with lithium and methotrexate 
cause elevation of latter two drugs. PG are nec
essary to maintain the patency of the fetal ductus 
arteriosus, thefore should be avoided throughout 
the pregnancy. In all cases where NSAIDs are 
contraindicated, paracetamol is the conventional 
nonopioid alternative.

COX-2 selective inhibitors
COX-2 NSAIDs which selectively inhibit COX- 
2 were developed with the aim of improving the 
GI safety and side-effect profile of nonselective 
NSAIDs. While COX-2 inhibitors, celecoxib 
and rofecoxib may reduce the GI ulceration, 
they may not reduce the risk of cardiovascular 
complications as selective COX-2 inhibitors 
tilts prostanoid production towards platelet ag
gregation.8 Both the above mentioned inhibitors 
have longer clinical duration of action than aspi
rin. paracetamol and ibuprofen. But some of the 
disadvantages of COX-2 inhibitors include no 
greater effectiveness than conventional NSAIDs 
(eg. Ibuprofen) for dental pain; higher cost than 
conventional NSAIDs (especially those avail
able in generic forms); not available over-the- 
counter and possible inadequate duration of 
action for postoperative dental pain. NSAIDs, 
such as ibuprofen, naproxen, diflunisal and 
others, remain first-choice drugs for the treat
ment of mild-to-moderate pain in dentistry in 
patients lacking the contraindications for such 
drugs. COX-2 inhibitors might be appropriate 
for patients for whom paracetamol provides in
adequate pain relief and for those who can not 
tolerate nonselective NSAIDs.

Paracetamol
Acetaminophen (APAP) commonly known as 
paracetamol is considered under NSAIDs since

it’s believed that paracetamol inhibits PG syn
thesis in CNS.9 Paracetamol interferes with 
nociception associated with spinal N-methyl- 
D-aspartate (NMDA) receptor activation. This 
effect involves an inhibitory action on nitric 
oxide (NO) pathways. Paracetamol is a poor 
inhibitor of peripheral PG synthesis, thereby 
lacking anti-inflammatory effects and peripheral 
side effects attributed to NSAIDs. Paracetamol 
in recommended doses has relatively safe side- 
effect profile. As an analgesic and antipyretic 
paracetamol is equal in potency and efficacy to 
aspirin but somewhat inferior to ibuprofen and 
other NSAIDs.10 The ceiling responses for par
acetamol occurs at 1000 mg. Paracetamol 1000 
mg has been shown to be effective compared 
with placebo for extraction of third molars, al- 
veolectomy, multiple extractions, apicoectomy, 
biopsy and deep gingival curettage. Pain relief 
for paracetamol is maximal up to four hours af
ter administration and limits the usefulness as a 
monotherapy for the treatment of moderate-to- 
severe post-operative pain. Hepatotoxicity is 
the most significant adverse effect of paraceta
mol and is attributed to its toxic metabolite that 
can not be conjugated when the doses exceed 
200-250 mg/Kg in a 24 hour period.11 Alcohol 
intoxication has been shown to predispose pa
tients to hepatotoxicity at the normal dose of 4 
g/ d, therefore requires a daily intake of 2 g by 
those patients.

Opioid analgesics
The antinociceptive effect of opioid is by acting 
as agonists at opioid receptors in CNS. Opiods 
are thought to prevent the release of substance 
P through mu receptors. Usually opioids are re
served for moderate-to-severe pain. Opioid an
algesics do not exhibit a ceiling effect and the 
analgesic effect to opioids improves as their 
dose is increased but the side effects preclude 
the use of doses adequate to completely relieve 
severe pain. Sedation, respiratory depression, 
dependence, nausea and constipation are few 
effects of opioids. Patients develop tolerance 
to most opioid effects after prolong use except
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constipation and miosis. Patients on opioids 
more than a week might develop some degree of 
dependence requiring tapering off of the dose to 
prevent withdrawal symptoms. Unlike depend
ence opioids do not produce addiction. Addic
tion is due to the compulsive pattern of behavior 
of an individual who continues to seek the drug 
for pleasure rather than the medical purposes. 
At equipotent doses all opioids provide same 
degree of pain relief. 200 mg of codeine, 30 mg 
of hydrocodone and 20 mg of oxycodone, are 
equipotent oral doses and are equianalgesic to 
10 mg morphine I.M as a monotherapy. Codeine 
60 mg produces pain relief identical to that pro
vided by paracetamol 600 mg for postoperative 
pain. Tramadol 200 mg is effective in postopera
tive pain management after third molar extrac
tion and has an analgesic duration of 4 hours. 
Tramadol is used successfully to treat patients 
with chronic periodontitis, chronic pulpitis and 
alveolitis.

Combination analgesic therapy 
(Multimodel/balanced analgesia)
Usually mild-to-moderate pain can be managed 
by using optimal doses of nonopioids, ibuprofen 
400-800 mg or paracetamol 1000 mg or by com
bining NSAIDs with paracetamol. Opioids can 
be added, if necessary to manage breakthrough 
pain (pain that comes on suddenly for short peri
ods of time and is not alleviated by the patient’s 
normal pain management). By combining drugs 
with different mechanisms of action offers in
creased efficacy due to additive and synergistic 
effects without increasing the dose and reduce 
side effects compared to either treatment alone. 
Suggested regimens are presented in Table 2.

Paracetamol combinations
Paracetamol 650 mg combined with oxycodone 
10 mg is more effective in managing dental pain 
than either alone.12 Freely combined paraceta
mol 1000 mg with codeine 60 mg or paraceta
mol 1000 mg with oxycodone 10 mg is effec
tive in managing more severe pain. Patients with 
moderate-to-severe pain following extraction of

2 or more third molars can be treated with par
acetamol 650 mg combined with tramadol 75 
mg. Fixed-dose combinations of paracetamol is 
available with a weak opioid.13 These combina
tions include paracetamol (400-1000 mg) plus 
codeine (10-60 mg), paracetamol (325 mg) plus 
tramadol (32.5 mg). A large number of commer
cially available compounded analgesics contain 
a large quantity of paracetamol thus precluding 
the use of multiple tablets to achieve an ade
quate amount of opioids. Therefore the clinician 
must pay a particular attention to the amount 
of paracetamol in commercially available for
mulations so that the maximum daily dose of 
paracetamol is not exceeded. Patients should 
be warned about the over-the-counter analgesic 
preparations containing paracetamol when they 
are taking prescription drugs.

NSAID combinations
Opioids such as codeine, hydrocodone and oxy
codone are combined with aspirin or ibuprofen 
to manage acute dental pain. Combinations of 
ibuprofen 400 mg and codeine 60 mg/hydroc- 
odone 15 mg is superior to ibuprofen 400 mg 
alone. Ibuprofen 400 mg and oxycodone 10 mg 
provide a fast onset of relief from dental pain 
than ibuprofen 400 mg alone. Tramadol has 
been shown to allow for dose-sparing with ibu
profen and naproxen.14’15 Combining tramadol 
100 mg with flurbiprofen 100 mg is adequate to 
relief pain after pulpectomy.

Summary
NSAIDs are the first line drugs for mild-to-mod- 
erate pain and can be optimized by preoperative 
administration and by combining on a regular 
schedule to minimize pain and inflammation.

Paracetamol’s analgesic effect is synergistic 
when combined with NSAIDs.

After optimization with NSAIDs and paraceta
mol and if the pain still persists combining an 
opioid may be considered.
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In the event opioid is combined, opioids should 
be prescribed separately to avoid paracetamol 
overdose.

Table 1. Nonsteroidal Anti-inflammatory Drugs (NSAIDs)

Drug Dosage

Ibuprofen 400-800 mg tid/qid
Flurbiprofen 50-100 mg tid
Ketoprofen 25-75 mg tid/qid
Naproxen sodium 550 mg bid
Diflunisal 1000 mg STAT, then 500 mg q8-12 h
Diclofenac pottasium 50-100 mg STAT, then 50 mg tid
Celecoxib 200 mg qd/bid
Paracetamol 500-1000 mg tid/qid

(tid, three times a day, qid, four times a day,bid, twice a day, STAT, q8-12h, every 8-12 hours.)

Table 2. Stepped approach for managing postoperative pain

Suggested regimens

Step 1 Ibuprofen 400-800 mg tid/qid or equivalent NSAID
And/or

Paracetamol 500-1000 mg qid

Step 2 Add any of the following to Step 1 regimen:

Oxycodone 5-10 mg or Morphine 15 mg 1 or 2 tabs q4hPRN
Or

Pentazocine/NX 50 mg or Tramadol 50 mg 1 tab q4h PRN 
Or

Use combinations, provided no Paracetamol included in Step 1 
HC/APAP 5-10/500 1 or 2 tabs q4h PRN 

Or
OC/APAP 5-10/500 1 or 2 tabs q4h PRN

Or
Pentazocine/APAP 1 or 2 tabs q4hPRN

Or
Tramadol/APAP 1 or 2 tabs q4h PRN

(tid, three times a day, qid, four times a day, q4h PRN, every 4 hours as needed. APAP, Paracetamol; HC, 
hydrocordone; OC, oxycodone. Adapted from Becker 2010.)
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Cell membrane Phospholipids

I Phospholipase A2

Arachidonicacid
Lipoxygenase Cyclooxygenase

Leukotriene COX-2

Anaphylactoid
syndrome

I
NSAIDs

Prostaglandins

Bronchospasm 
Upperair way 
edema 
Anaphylaxis- 
NSAID intolerance

Gastric mucosal barrier 
Renal function

Thromboxane A2

Platelet aggregation 
Vasoconstriction

Pain, Inflammation, Fever 
Renal function

Prostacydine

Plateletinhibition
Vasodilation

Figure 1. Synthesis and function of prostanoids. Exogenous and endogenous stimuli triggers the activa
tion of phospholipase A2 releasing the arachidonic acid from the phospholipids in the cell mem
branes. COX enzymes (COX-1 and COX-2) convert this fatty acid into various prostanoids 
unique to the particular cell or tissue including prostaglandins, thromboxanes, and prostacyclin 
each of which has particular function. Arachidonic acid is also a substrate for lipoxygenase that 
catalyzes the formation of leukotrines which is implicated in causing anaphylactoid syndrome.
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By-passing local dental clinics for out-patient oral health care

Pushpika Abeysekara and Lilani Ekanayake

Abstract
Aim: to assess the extent and factors associated 
with the bypass of local dental clinics to obtain 
out-patient oral health care at a General Hospi
tal.

Methods: The sample consisted of 422 patients 
who visited the out-patient dental clinic of the 
General Hospital Polonnaruwa. An interviewer 
administered questionnaire was used to collect 
the data.

Results: Of the sample 47% had by-passed the 
nearest local hospital to obtain care at the dental 
clinic of the tertiary care institution considered. 
The majority of patients (46%) had bypassed the 
local hospital and visited the tertiary care insti
tution while on a visit to the city for some other 
purpose. A multiple logistic regression analysis 
revealed that age, level of education, employ
ment status and type of treatment perceived 
were independently associated with the bypass 
status.

Conclusions: The findings indicate that nearly a 
one half this group of outpatient dental clinic at
tendees had bypassed the local dental clinic for 
a combination of reasons.

Keywords: bypass, dental clinics, out-patient 
care, Sri Lanka.

Introduction
The term “health care bypassing” is used to in
dicate the receipt of health care from a facility 
located farther away than the one closest to the 
place of residence.1 The non-use of proximal 
health facilities is a common problem associated 
with health care systems all over the world and 
is a concern for health policy makers. It is well 
known that despite the availability of compara
ble care at local hospitals, many patients choose 
to bypass local hospitals and visit distant health 
care institutions to obtain health care. A recent 
national study conducted in the USA has shown 
that overall 32% of respondents had bypassed 
their local health-care professionals for primary 
medical care and the rate ranged from 9-66% 
across the sampled hospitals.1 In an early study 
conducted in Sri Lanka it has been reported that 
35% of mothers had bypassed primary level 
natal care services to obtain care from tertiary 
care institutions while in rural Tanzania 41% of 
women who had delivered a child in a health 
facility had bypassed the nearest facility to the 
place of residence.2-3

Health care bypassing could have detrimental 
effects on both the local and distant health care 
institutions. It could deprive the local profes
sionals and the local community of revenue, 
may lead to wastage of allocated resources, 
reduce the number of health care professionals 
and range of services offered or even closure of
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local hospitals.1 Over crowding and over utili
zation of distant secondary and tertiary care 
institutions are major adverse effects of the by
passing phenomenon. Overcrowding can lead 
to a decrease in the quality of services provided 
while over utilization can lead to a depletion 
of physical resources.4 In addition overcrowd
ing can increase the waiting time for patients. 
Bypassing proximal health care facilities could 
also have adverse effects on the patients such as 
increased transportation costs, longer distances 
to travel and particularly in the case of daily 
wage earners they would have to forego a day’s 
income when visiting distant hospitals.

Several studies have been conducted to deter
mine why patients bypass proximal health care 
facilities in favour of higher level hospitals. 
However, it is noteworthy that these studies 
have been confined to the use of medical care. 
To the best of knowledge, no study has attempt
ed at invw ' hig the bypass of local facilities 
for oral health care. Therefore the present study 
assessed the extent and factors associated with 
the bypass of local dental clinics to obtain out
patient oral health care at the General Hospital, 
Polonnaruwa.

Material and Methods
Ethical Approval for the present study was ob
tained from the Ethical Review Committee of 
the Faculty of Medicine, University of Kelani- 
ya. Informed written consent was obtained from 
all participants.

The study setting was the out-patients dental 
clinic of the General Hospital Polonnaruwa and 
the study population consisted of patients aged 
18 years and above attending this clinic. The 
General Hospital Polonnaruwa is the only state 
sector tertiary care institution in the district of 
Polonnaruwa and it functions as a referral cen
tre for 20 state sector hospitals in the district. 
Clinic attendees who had been given appoint
ments, those who were physically and mentally 
challenged and those residing outside the Polon
naruwa district were excluded from the study.

The sample size was determined using the for
mula for estimating a population proportion 
with absolute precision. As data on the percent
age of patients bypassing local hospitals for oral 
health care is not available, the percentage by
passing was considered as 50%. When the ex
pected population proportion is not known, the 
safest choice for population proportion is con
sidered to be 50%.5 Considering the above per
centage, a confidence interval of 95%, a margin 
of error of 5% and 10% for non-respondents, 
it was necessary to include 422 patients in the 
sample. A systematic sampling technique was 
used to select the sample. On a given day, the 
first patient to be included in the sample was se
lected randomly and subsequently every fourth 
patient was selected according to the order that 
they visited the clinic on that particular day. If 
the selected patient had to be excluded based on 
the exclusion criteria, the next patient was con
sidered. The 422 patients to be included in the 
sample were selected from those attending the 
out-patients dental clinic during a period of 26 
days from 22/07/2010 to 17/08/2010.

An interviewer administered questionnaire was 
used to collect the data. The questionnaire con
sisted of 19-items to obtain information about 
socio-demographic data, type of treatment per
ceived for the oral condition, the nearest state 
sector hospital with a dental clinic to the place 
of residence, distance from the place of resi
dence to that clinic and also to the General Hos
pital, Polonnaruwa and cost of transportation to 
visit the general hospital. The questionnaire was 
pre-tested among a group of patients attending a 
dental clinic in a tertiary care institution in an
other district and based on the findings certain 
questions were rephrased for better clarity. The 
data were collected by the first author and two 
others wTio were trained by the first author. The 
interviewers had a comprehensive knowledge 
about the district and were capable of locating 
the nearest health care institution with a dental 
clinic to the patient’s place of residence. The 
interviewers verified the patient’s response to
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the question “what is the nearest hospital with 
a dental clinic to your place of residence?” by 
checking with his/her home address. The pa
tients were interviewed in three separate rooms 
away from the waiting area of the clinic. Writ
ten informed consent was obtained from all re
spondents. Permission was also obtained from 
the Regional Director of Health Services and the 
Regional Dental Surgeon of the Polonnaruwa 
district to conduct the study.

SPSS 13.0 was used for statistical analysis. For 
the purpose of this study “bypass” was defined 
as the non use of proximal oral health care facil
ity to the place of residence. The associations 
between categorical variables were determined 
by Chi square test. Having checked for multicol- 
linearity, those variables that were significantly 
associated (P<0.05 level) with the bypass in 
the bivariate analysis were included in a binary 
multiple logistic regression model to determine 
the independent associations with the dependent 
variable-bypass.

Results
The mean age of the sample was 38.3 years (SD 
±12.4) and the majority consisted of females 
(55%). Of the sample 47% had by-passed the 
nearest local hospital to obtain care at the dental 
clinic of the tertiary care institution. The total 
number of local dental clinics bypassed was 11.

Table 1 shows the associations between socio
demographic variables, treatment perceived for 
the oral condition and bypass status. By-pass 
status was associated with age, level of educa
tion, employment status and treatment perceived 
for oral condition. In nearly 45% of those who 
bypassed, the distance to the closest hospital 
from the place of residence was 5 kilo meters or 
less while 48% indicated that it was >5-10 km 
away from home. To reach the tertiary care in
stitution, a patient who bypassed a local hospital 
had travelled on the average a distance of 34 km. 
Nearly 44% of those who had bypassed the local 
hospitals had spent over 80 rupees as transpor

tation costs to visit the tertiary care institution 
(Table 2). The reasons for bypassing local den
tal clinics and seeking care at the tertiary care 
institution are given in Table 3. The majority of 
patients (46%) had bypassed the local hospital 
and visited the tertiary care institution while on 
a visit to the city for some other purpose and 6% 
stated that they bypassed the local hospital be
cause the necessary treatment was not available 
there. A multiple logistic regression analysis re
vealed that age, level of education, employment 
status and type of treatment perceived were in
dependently associated with the bypass status. 
The odds of bypassing was higher in those who 
perceived that they needed advanced care com
pared to those who perceived that they needed 
simple care (OR=2.48; 95% CI=1.43-4.30). The 
odds of bypassing were 38% (0.62-1.00) low
er in the employed compared to those not em
ployed.

Discussion
A review of the literature indicated that the 
health care bypass phenomenon has been as
sessed with regards to the utilization of medi
cal care and therefore the findings of the present 
study had to be compared with those studies.

In the present study by-passers were consid
ered as those who did not obtain care for their 
oral health problem from the nearest oral health 
care facility to their place of residence. Accord
ingly 47% of out-patient dental clinic attendees 
had by-passed a total of 11 local dental clinics 
in the district. Akin and Hutchinson in a com
prehensive study to determine health care facil
ity choice and the bypass phenomenon in one 
district in Sri Lanka found that 11%, 30% and 
58% had bypassed minor public western facili
ties, private western and Ayurvedic facilities to 
obtain care at a chosen facility.6 In a recent study 
Kahabuka st al, reported that 59% of caretak
ers of under 5 year old children had not utilized 
the nearest primary health care facility during 
a child’s sickness.7 A study conducted among 
seven states of the USA found that 45% of rural
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patients had bypassed the local rural hospital.8 
This indicates that bypassing proximal health 
care facilities for medical care is not only lim
ited to developing countries but is a common 
feature in developed countries as well.

A person may bypass a local health care facil
ity for various reasons. According to Akin and 
Hutchinson it is a definite indication of prob
lems with the quality of care offered at the by
passed facility or it may be because better care is 
provided at the alternative source of care.6 Stud
ies have shown that lesser the satisfaction with 
the quality of care provided at the local hospital, 
greater the likelihood of bypass.19 According to 
the reasons cited for bypass by the participants 
of this study, it appears that patient convenience 
was the foremost; a majority had either visited 
the city or the tertiary care institution for some 
other purpose and during such a visit they had 
attended its dental clinic to obtain care. In ad
dition some oarticipants have cited lack of fa
cilities ai the local clinic, closed dental clinic 
and the provision of better care at the tertiary' 
care institution as reasons for bypass. However, 
surprisingly none of the participants have cited 
dissatisfaction with the quality of care provided 
at the local dental clinic as a reason for bypass.

Four variables were independently associated 
with the bypass status. Conforming to the find
ings of Roh and Moon age was associated with 
the bypass status.10 Compared to the 18-24 year 
olds, the older age groups were more likely to 
bypass the local dental clinic. Also those who 
were employed were less likely to bypass the 
local dental clinic than those who were not em
ployed. This is to be expected because those 
who are not employed may have the time to vis
it places away from the place of residence than 
those who are employed. The level of education 
was negatively associated with the bypass sta
tus and is in agreement with the findings of Liu 
et al.' Also the odds of bypassing were signifi
cantly higher in those who perceived that they 
would need advanced treatments for their oral

problems compared to those who perceived that 
they needed simple treatments such as simple 
restorations, extractions and scaling. There are 
two explanations for this finding. Firstly, it may 
be due to the perception that advanced type of 
procedures such as root canal therapy, treatment 
for dental fluorosis and orthodontics are not car
ried out at local hospitals. Secondly, having vis
ited the local clinic these patients may have been 
told by the dentist there to seek treatment at the 
tertiary care institution. With regards to bypass 
of medical services similar findings have been 
reported. Saunders et al, have reported that the 
more medically complex the patient, the more 
likely that he/she would seek care at a non-local 
hospital.11

Bypass phenomenon has been assessed in re
lation to geographical factors such as the dis
tance between a local facility and the place of 
residence and the time needed to travel that dis
tance.10 Roh and Moon in their study found that 
as the distance between a patient’s residence and 
the local hospital increased the likelihood of by
pass also increased.10 The results of the present 
study agree with that finding. The nearest den
tal clinic was over 5 km away from the place of 
residence for a majority of patients (55%) who 
bypassed the local dental clinic. It is noteworthy 
that those who bypassed their local dental clinic 
had to spend on the average about 85 rupees as 
transportation costs to visit the tertiary hospital 
which is quite a high figure in the Sri Lankan 
economic context.

There are a few limitations to this study. As the 
present study was conducted in one district of 
Sri Lanka the findings could not be generalized 
to the Sri Lankan population at large. Also it is 
plausible that response bias may have influenced 
the findings. The study setting was the outpa
tient dental clinic of the General Hospital, Pol- 
onnaruwa and therefore it is possible that some 
participants may not have responded honestly.

In conclusion, the findings indicate that nearly a
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one half of this group of outpatient dental clinic 
attendees had bypassed the local dental clinic 
for a combination of reasons. As bypass of lo
cal hospitals could have detrimental effects on 
the health care delivery system, some countries 
have implemented referral systems. The health 
care delivery system in Sri Lanka does not have
Table 1.

a proper referral system and therefore it is rec
ommended that health authorities consider the 
development of such a system as a priority. This 
may improve the utilization of local hospitals 
and reduce over utilization/ overcrowding of 
tertiary hospitals.

Associations between socio-demographic variables, types of treatments perceived for oral con
dition and bypass status

Variable Bypass status

Bypassed Not bypassed P value
Age in years_____________________  N % N %

18-24 (67) 24
24-40(192) 107
41-55(112) 51
>55 ( 51) 17

Sex
Male (187) 79
Female (135) 120

Ethnicity
Sinhala (279) 139
Tamil/Moor (143) 60

Education (years)
0-5 (77) 47
6-10(241) 93
>10 (104) 59

Marital status
Married (276) 140
Never married (113) 46
Divorced/widowed/separated (33) 13

Employment status
Employed (194) 81
Not employed(228) 118

Type of care perceived for oral 
condition
*Simple care (302) 137

Advanced type of care (102) 62

Total 199

35.8 43 64.2
55.7 85 44.3
45.5 61 54.5
33.3 34 66.7 0.004

42.2 108 57.8
51.1 115 48.9 0.07

49.8 140 50.2
42.0 83 58.0 0.13

61.0 30 39.0
38.6 148 61.4
56.7 45 43.3 <0.001

50.7 136 49.3
40.7 67 59.3
39.4 20 60.6 0.13

41.8 113 58.2
51.8 110 48.2 0.04

42.8 183 57.2
60.8 40 39.2 0.002

47.2 223 52.8

* includes extraction of teeth,simple restorations, scaling
** includes root canal therapy, orthodontic treatments, treatments for traumatized teeth, dental fluorosis

14



Pushpika Abeysekara and Lilani Ekanayake

Table 2. Geographic characteristics and transportation costs in those who bypassed (n—199)

Variable N %

Distance from place of residence to the nearest 
state sector hospital dental clinic (Km)
Up to 5 89 44.8
>5-10 95 477
>10 15 7. 5
Mean (± SD) distance (Km) 6.1± 3.6

Distance from place of residence to the 
tertiary care institution (Km)
<15 20 10.0
>15-30 53 26.6
>30-45 65 32.7
>45 61 30.7
Mean (± SD) distance (Km) 34 .1± 13.9

Transportation costs to tertiary care institution 
(Rupees)
<40 45 22.6
>40-80 67 33.7
>80 87 43.7
Mean (± SD) transportation cost (rupees/cents) 85.50 56.80

Table 3. Reasons for bypassing local state sector dental clinic and seeking care at tertiary care institution 
(n=199)

Reasons* N %

Necessary treatment not available
Unpleasant experience at the local dental clinic
Reputation of tertiary care hospital for providing a good service
To get better care
Availability of facilities for special investigations at tertiary care 
hospital
Dental clinic at local hospital not functioning
On a visit to attend a medical clinic in tertiary care hospital
On a visit to the city for some other purpose
Accompanied a patient to tertiary care hospital
Bypassed for no apparent reason
Others

* Multiple responses allowed

12 6.0
2 1.0

21 10.6
4 2.0

11 5.5

31 15.6
38 19.1
92 46.2
20 10.1
29 14.6
10 5.0
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Table 4. Multiple logistic regression analysis for factors associated with bypass status (n=422)

Variable Odds ratio 95% Cl P value

Age group in years 
18-24 1.00
24-40 4.61 2.32-9.15 <0.001
41-55 4.21 1.93-9.19 <0.001
>55 1.75 0.69-4.48 0.24

Education (years) 
0-5 1.00
6-10 0.34 0.19-0.62 <0.001
>10 0.91 0.45-1.81 0.78

Employment status 
Not employed 1.00
Employed 0.62 0.40-0.95 0.02

Type of care perceived for oral 
condition
Simple care 1.00
Advanced type of care 2.48 1.43-4.30 0.001

Bypass status dichotomized as 0= not bypassed; 1= bypassed the findings indicate that the bypass rate was 
high among this group of outpatient dental clinic attendees.
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Abstract
Objective: This survey was carried out to ana
lyse the shortage of Dental Laboratory Techni
cians (DLTs) in the Department of Health and to 
suggest remedial action.

Methodology: A postal questionnaire was used 
to collect information from all DLTs employed 
by the Department of Health.

Results: The Department of Health has a rela
tively young, experienced workforce of DLTs. 
They are mal distributed with no DLT in the 
northern and eastern provinces of the country. 
Vast majority of them (92%) had received only 
the basic training. There is an acute and short
term shortage of DLTs in the department of 
health.

Conclusion: The Department of Health should 
consider a short term solution for the existing 
problem. Starting of a new school for DLTs 
should be considered only after a thorough in
vestigation issuing an appropriate methodology.

Introduction
Dental laboratory technicians (DLTs) are skilled 
craftsmen much like the goldsmiths and the 
ironsmiths of yore, who will work on our den
tal defects and build the prosthetic solution that

the dentist has recommended. The end prod
ucts of these modern day smiths or more com
monly known “dental technicians” are dentures, 
crowns, bridges and orthodontic appliances. It is 
stated that a DLT should possess technical skills, 
should be detail oriented and have manual dex
terity.1

Globally, the trend till about the previous decade 
for dental technician was that most of them re
ceived training while on the job and did not pur
sue any particular course to gain knowledge or 
the experience. But there have been significant 
changes in the past few years and technicians 
with formal training are being preferred over 
the non-qualified technicians. Formal educa
tion programs are available for dental laboratory 
technicians through vocational schools, commu
nity colleges, and universities. Most programs 
take 2 years to complete. Moreover in some 
countries DLT has to be registered and licensed 
to practice. For example the National Board for 
Certification in Dental Laboratory Technology 
(NBCCERT) offers certification as a Certified 
Dental Technician (CDT) in the USA.2

The DLTs work directly with dentists by follow
ing detailed written instructions and using im
pressions (models) of the patient’s teeth or oral 
soft tissues to create:
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• full dentures for patients who are missing all 
of their teeth;

• removable partial dentures or fixed bridges 
for patients who are missing only one or a 
few teeth;

• crowns, which are caps for teeth that are 
designed to restore their original size and 
shape

• veneers, that enhance the aesthetics and 
function of the patient;

• orthodontic appliances and splints to help 
straighten and protect teeth

• Surgical appliances

The dental technicians work with a variety of 
materials in replacing damaged or missing tooth 
structure. These include waxes, plastics, pre
cious and non-precious alloys, stainless steel, a 
variety of porcelains and composites or polymer 
glass combinations.

There are several advantages of a Dental Labo
ratory Technology Career; such as flexibility, 
independence, creativity, security and personal 
fulfilment. With advancements in technology 
and materials, there is an increased demand for 
restorative and cosmetic dentistry. As a result, 
there is currently a great demand for dental labo
ratory technicians. The employment opportuni
ties will be excellent well into the next couple 
of decades.2 Most dental laboratory technicians 
work in commercial dental laboratories. The av
erage laboratory employs about five to ten tech
nicians who may provide a full range of dental 
prosthetic services, or specialize in producing 
one particular type of prosthesis3 (e.g., remov
able partial dentures, crown and bridge, etc)

Having considered the global scenario in a bird 
eye view, let us now consider the situation in our 
country. The modem day DLT is a key member 
of the dental team in Sri Lanka. Further DLT is 
one of the two types of formally trained dental 
auxiliaries in the department of health; namely 
Dental laboratory technicians and School dental 
therapists. In Sri Lanka both DLTs and School

dental therapists, need no registration or license 
to practise their profession.

The dental technician has to work to the “pre
scription” of the dentist. The department of 
health is the single largest employer for dentists 
in Sri Lanka. It accounts for nearly 1350 out of 
2000 active dentists in the country4 5

The dental technician students are selected by 
the Ministry of Health after advertising in the 
government gazette. To be considered for se
lection an applicant must have 6 passes with 
4 credits at GCE Ordinary Level and 3 passes 
with credit pass for biology at GCE Advanced 
level examination.Once recruited they are sent 
to Faculty o f Dental Sciences university ofPer- 
adeniya for a 2 year training programme and on 
successful completion o f the training, they are 
appointed as Dental Laboratory technicians to 
the government hospitals. Over the years the 
DLTs were appointed to the hospitals where 
there were dental specialists.

Over the past 15 -20 years the maximum num
ber of DLTs trained per year at the University 
of Peradeniya had remained at 6. These six 
training slots had to be shared by the University, 
Military and Department of Health. This had re
sulted in allocating on average 2-3 training slots 
to the department of health annually.

While the training of DLTs were limited and re
stricted, the principal service recipients of DLTs, 
namely the specialists in Maxillo Facial Surgery, 
Orthodontics and Restorative Dentistry had 
been growing rapidly over the same period.5 Re
sulting in a shortage of DLTs, to provide dental 
laboratory services to ever increasing number of 
dental specialists. Therefore even though dental 
specialists were appointed to hospitals in many 
districts o f the country, they could not provide 
their services at optimum level to the patient. 
This had resulted in long waiting lists ( in some 
hospitals more than 3 years) for specialised den
tal services such as Orthodontics, while putting
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strain on Dental & maxillofacial surgeons and 
specialists in Restorative dentistry to delivery 
urgently needed appliances for cancer patients 
awaiting surgery.

In this backdrop the health authorities of the 
Ministry of health are considering various op
tions to tackle the shortage of DLTs. One sug
gestion is to start a new training school for DLTs. 
While above described situation prevails in the 
department of health, there is a paucity of pub
lished research on dental laboratory technicians 
in Sri Lanka. From the point of view of the tech
nicians this had contributed negatively to their 
career advancement and professional develop
ment. Further lack of management information 
had adversely affected the Dental Health Human 
Resource planning at National Level. Due to the 
absence of information on dental laboratory 
technician workforce; ill conceived, inappro
priate and ill-timed decisions about recruiting, 
training and employing them may occur. Some 
of these decisions may end up in overproduction 
of DLTs, which may even lead to dental quack
ery, which is rampant in the private dental care 
sector in the country.6

The information pertaining to the available DLT 
workforce is a necessity to analyse the supply 
dynamics of the dental laboratory services, while 
an analysis of the existing dental specialists who 
obtain the services of DLTs as well as the future 
employment projections for dental specialists 
will be needed to ascertain the demand dynam
ics for the dental laboratory services.

Objectives
The general objective of this research is to de
scribe the workforce profile of dental laboratory 
technicians; in order to facilitate their training 
needs and Dental Health Human Resource plan
ning from the department of health perspective.

Methodology
Lists of DLT employed by the Department of 
Health were obtained and updated with the help

of provincial and local health authorities. These 
names were further scrutinized with the mem
bership list of Government dental laboratory 
Technicians Trade Union. Further data pertain
ing to the DLT undergoing training at Faculty 
of Dental Sciences, University Peradeniya was 
obtained from the University of Peradeniya.

With expert opinion it was decided to involve 
the entire population of DLTs without consider
ing a representative sample. The decision will 
enhance the validity and acceptability of the 
study.

Study Instrument
The survey on DLTs was based on postal ques
tionnaire sent to all DLTs working in the depart
ment of health. The facts that DLTs are scattered 
throughout the country, Sri Lanka has a well- 
organized postal service, and the low cost in
volved, weighed in favour of the decision to use 
a postal questionnaire, as opposed to other data 
collection tools.

The questionnaire was prepared in the English, 
as it is a common language understood by all 
DLTs from different ethnic communities in Sri 
Lanka. The questionnaires was pre-tested for 
clarity and interpretation of the questions in a 
pilot survey, and modifications were done where 
appropriate.

Conduct of the survey
Before sending the questionnaire to DLTs, pub
licity was given through the DLT Trade Union 
communication channels. The questionnaire 
was accompanied by a personally signed cover
ing letter by the 1st author, which explained the 
purpose of the research and assured confiden
tiality. A stamped self-addressed envelope was 
enclosed along with the postal questionnaire. 
One week after posting the questionnaire, all the 
DLTs were sent a reminder asking them to re
spond, if they had not already done so.

A detail analysis of the distribution of existing
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dental specialists and future projections were 
carried out using records available in the direc
torate of dental services, department of health.

Results
Post questionnaires were sent to 29 DLTs and 26 
responded giving a response rate of 90% .

Geographical Distribution
The Provincial distribution of dental specialists 
(the main service recipients of DLTs) and DLTs 
as at July 2012.

Discussion
High response rate of 90% to the questionnaire 
is a noteworthy achievement. There is serve 
mal-distribution of dental specialists as well 
as DLTs. While the majority of both categories 
were concentrated in the western province there 
were no dental specialists and hence no DLTs in 
Northern and Eastern provinces of the country. 
A sirmiu. picture was seen in the distribution of 
non specialist dental surgeons and general den
tal practitioners in Sri Lanka.4

The DLT workforce is relatively young (aver
age age of 42 years) and consisted of 58% males 
and 42% females. The average number of years 
of work experience was relatively high at ap
proximately 10 years. Majority of them (81%) 
were married and their spouses were gainfully 
employed. On the assumption that DLTs will 
continue to work until their normal retirement 
age of 60; only two of them will retire from the 
department health, within next 5 years.

Any discussion on workforce planning should 
begin with a note about the training capacity 
for the relevant manpower. Sri Lanka has only 
one institution which trains dental specialists; 
namely the Post Graduate Institute of Medicine 
(PGIM) University of Colombo. Similarly Den
tal Laboratory Technicians are also trained in a 
single training institution, namely the Faculty of 
Dental Sciences University of Peradeniya.
While all the DLTs have followed the basic

training, less than 8% have undergone any ad
vance training. This may have affected the pro
fessional development and career progression of 
the DLTs and hence the moral and work output. 
The department of health should consider pro
viding advance training for at least 40% of the 
existing DLTs by coordinating with training pro
vider- the Faculty of Dental Sciences University 
of Peradeniya.

There are 37 vacant approved cadre positions 
for dental specialists up to 2015. However only 
35 are undergoing training at present to become 
specialists. Further considering the duration of 
training it is estimated that only 28 out of above 
35 will become specialists by 2015.

Considering the age distribution of existing 
DLTs, approved new cadres for dental special
ists on a provincial basis and the number of spe
cialist trainees (PGIM trainees), the number of 
new DLTs needed by 2015, as per expert opin
ion is estimated at 20.

If  considered in a very conservative manner 
it could be argued that Dental & Maxillofa
cial units and Restorative units could function 
though at below optimum level, even in the ab
sence of DLTs. However DLT’s services are es
sential to commence an orthodontic unit. More
over taking into account the duration of training 
it is envisaged that only 12 out of 14 orthodontic 
trainees will become specialists by 2015. There
fore it could be argued that there is need for a 
minimum of 12 new DLTs by 2015.

Therefore we are discussing an issue of training 
between a “minimum” of 12 and an “adequate 
number” o f 20 new DLTs by 2015. Confounding 
the issue is the duration of training, which is 2 
years, the annual maximum capacity for training 
at the Faculty o f Dental Sciences, which is fixed 
at 6 and the retirement of existing manpower.

At present there are 3 students undergoing the 
DLT training programme at the Faculty of Den-
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tal Sciences. They are due to qualify by end of 
2013. The batches due to start training in Janu
ary 2013 and January 2014 will quality in De
cember 2014 and December 2105 respectively. 
Therefore in total 15 DLTs will qualify by end 
of 2015.However at least two DLT is estimated 
to retire by 2015.This is give a net of 13, which 
is just above the minimum number of DLTs re
quired by the Department of Health by end of 
2015. However the above calculation is based 
on the assumptions that the Faculty of Dental 
Sciences will allocate all its 6 training slots to 
the department of Health in two consecutive 
years of 2013 and 2014 and DLTs will retire at 
60 years.

With the adding of 13 DLTs to the department 
of health by end of 2015, especially to the prov
inces where there is a severe shortage, it will 
create a situation where at least an “acceptable” 
level of dental laboratory services could be sus
tained, where in an ideal scenario about 20 DLTs 
are in need.

Considering the fact that once a dental lab is es
tablished it could cater for several dental spe
cialists in different specialties, the need of DLTs 
in proportion to the rising number of specialists, 
will decline in the long run. Accordingly to ex
pert opinion, once the existing acute shortage is 
addressed, an annual intake of around 3 DLTs 
would be sufficient to continue the services at 
optimum level. When the demand and supply 
for dental laboratory services matches, the new 
comers will be mainly replacing the retiring 
DLTs.

Above manpower planning is based on the prov
ince wise availability of the dental specialists 
who are the service recipients of DLTs, but not 
on the capacity of the service providers (DLTs). 
The accuracy and validity of the above planning 
will definitely enhance if the latter parameter 
also would be considered in the equation.

A question may be paused as to why department

of health cannot train DLTs for its requirement. 
Though the department of health may have the 
capacity to commence a school for dental labo
ratory technicians one must be skeptical about 
the long term viability and the service require
ments. Also the support and cooperation ex
tended by the existing DLTs will be vital for the 
functioning of a training school, as they will be 
doing much of the “hand-on practical” training. 
As explained the department of health is cur
rently facing an acute shortage of DLTs. This is 
a short term problem. Trying to find a long term 
solution such as starting a school for dental lab
oratory technicians it is not the best of options. 
Wisdom of such a long term solution for a short 
term issue will be challenged in system think
ing, where the emphasis is on the entire system 
but not on a single problem or an issue.

There will be no return on investment if the 
school has to be shut down within few years of 
commencement due to overproduction of DLTs 
or any other reason.

However starting a new school for dental labora
tory technicians, after a proper scientific evalua
tion considering the entire system of dental care 
provision in the country, would be appropriate. 
In this perspective one has to consider the sup
ply and demand for DLTs in the private sector 
also, which is the engine of growth of dental ser
vices in this country.7 Based on system thinking 
if a new school for DLTs is started it should be 
able to cater not only to the department of health 
but also to other government agencies such as 
the military, university and the ever going pri
vate sector. If everything goes well Sri Lanka 
can even cater for the export market.

With the availability of more and more quali
fied DLTs in the private sector they will be better 
distributed in the country. Therefore the General 
Dental Practitioners who are spread throughout 
the country will be able to provide a better ser
vice to their patients, especially in treatment for 
orthodontic problems and advanced restorative
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care such as crown , bridges and implants. This 
will enhance the outlook of the entire profession 
to match with that of a middle income earning 
country.

Conclusion
What is more logical would be to try to influ
ence the Faculty of Dental sciences to recruit 
more trainees or at least to reserve all the train
ing slots to the department of health for the next 
3 batches or a combination of both to overcome 
the acute shortage of DLTs currently experi
enced by the department of health.

Though well-intended, established planning 
methods have tended to be overly simplistic and 
narrow in focus, ignoring for example, the often 
significant effects of changing health needs of

the population and the productivity of the work
force. Reliance on such planning practices has 
sometimes resulted in short-sighted policies that 
have had serious negative consequences for the 
entire health care system. Therefore any pro
posal to start a new school for DLTs could be 
considered in line with system thinking and in 
this endeavor operational research methodology 
of system dynamics could be considered as a 
valuable tool.
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Table 1. Provincial distribution of dental specialists and DLTs. Source Directorate of Dental Services, 
Department of Health

Province Dental & 
Maxillo-Facial

Orthodontists Consultants in 
Restorative Dentistry

Dental
Laboratory
Technicians

Western 10 7 4 14
Southern 2 2 1 3
Central 2 2 1 4
North Western 3 2 1 4
North Central 2 1 _ 2
Uva 1 1 _ 1
Sabaragamuwa 2 1 _ 1
Northern - - .

Eastern - -

Total 22 16 7 29

New Cadres approved for dental specialists 2012-2015
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Table 2. Cadre projections for dental specialists 2012-2015. 
Department of Health

Source Directorate of Dental Services,

Province

Western
Southern
Central
North Western 
North Central 
Uva
Sabaragamuwa
Northern
Eastern
Total

Dental & 
Maxillo-Facial

Orthodontists Consultants in
Restorative
Dentistry

3 3 4
1 1 1
1 2 -

- 1 2
1 1 1
- 1 1
2 2 1
3 3 2
11 14 12

Number of dental specialist trainees employed by the department of health as July 2012

Table 3. Dental specialist trainees as at July 2012 .Source Directorate of Dental Services, Department of 
Health

Dental Specialty Number of trainees in specialist training pathway
Dental & Maxillo - Facial surgery 12
Orthodontics 14
Restorative Dentistry 9

Total 35

Table 4. Projected Need for DLTs in the department of Health

Province Dental Laboratory Technicians
Western 3
Southern 2
Central 2
North Western 1
North Central 2
Uva 2
Sabaragamuwa 2
Northern 3
Eastern 3
Total 20
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Working experience
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Figure 4. Working experience of the DLTs employed by the department of health
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Survey on occupation related health injuries among dental surgeons

in Sri Lanka

R.D. Jayasinghe, M.S.M. Kularatna, B.M.H.S.K. Banneheka

Abstract
Objectives: The objectives of this study were 
to collect information from the dental surgeons 
in Sri Lanka about common occupation related 
health injuries that they face with, assess their 
knowledge about the occupation related health 
injuries and find out the precautions that they take 
in order to minimize occupation related health 
injuries.

Method and material: Dental surgeons whose 
names were appeared in the registration list of 
Sri Lanka Medical Council 2006 were used as 
the study sample of the present study. The 
information with reference to occupation 
relatered health injuries and other related general 
information of the dental surgeons were collected 
using specially designed postal questionnaire. 
Statistical package for the Social Sciences 
(Windos 11.0 version) was used to analyse the 
data received from the survey.

Results: Response rate of the present survey 
was 24.2%. Most o f the responded dental 
surgeons were in the age group between 30- 40 
years. Majority of respondents were females 
(54.6%). Seventy one percent of the respondents 
had only a basic degree. Percentage of

respondents working in the government sector 
was 61. Most of the dental surgeons had a part 
time private practice. Fifty one percent of dentists 
practice 30-45 hrs per week. The percentage who 
had experience in some kind o f an ORHI was 
86%. Needle/sharp instrument injury, air borne 
infections and musculoskeletal pain were the most 
frequently reported ORHI. Statistically significant 
difference was observed with different age 
groups, educational level and number of hours 
practiced.

Conclusion: The results of this study suggest 
that the occupation related health injuries are a 
significant health issue among dental surgeons. 
Their knowledge and protective measures in this 
regard is not adequate and needs improvements.

Introduction
Occupation related health injuries (ORHI) are the 
issues or injuries pertaining to a particularjob. All 
health workers including dental surgeons are at 
risk of ORHI due to the nature o f their work.1 
ORHI include but not limited to musculoskeletal 
injuries, stress related conditions, infections via 
bio-aerosols or infectious body fluids from 
percutaneous injuries, respiratory and other 
communicable diseases like influenza acquiring
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from patients and staff, radiation induced injuries, 
injuries due to chemicals and allergic reactions 
etc.- Though there is a drastic reduction in ORHI 
due to advances in technology, findings of the 
recent studies with reference to dentistry reveal 
that the dental surgeons still do face with 
occupation related issues.3-4-5

There are more than 2500 dental surgeons 
working in 25 administrative districts of Sri Lanka. 
They work in different sectors including state 
hospitals, private sector, armed forces and 
universities etc. To best of our knowledge, no data 
is available on ORHI o f Sri Lankan dental 
surgeons and such data would be immensely 
useful in planning and carrying out educational 
and training programmes for them to reduce the 
work related injuries. Therefore the objectives 
of this study were to identify the common 
occupation related health injuries of dental 
surgeons and their knowledge about these issues 
and the precautions that they take in minimizing 
common occupation related injuries.

Method
The dental surgeons who were practicing in Sri 
Lanka in 2006 were used as the study population 
of the present survey. A list of said group of dental 
surgeons with their addresses was obtained from 
Sri Lanka Medical Council.

A postal questionnaire was used to obtain the data 
from the study group. The questionnaire was

developed after a thorough literature survey and 
consultation with experts in the fields of 
occupational health and public health. It was 
designed to obtain general information such as 
gender, age, date of graduation, duration of 
practice, place of work and specific information 
regarding the knowledge in ORHI, personal 
experience of them, safety precautions that they 
take in avoiding ORHI and attitude of them 
towards a training in ORHI. Information on 
Hepatitis B vaccination status and serum antibody 
titra were also obtained. Only close ended 
questions were complied in the questionnaire. 
The questionnaire was posted with a prepaid reply 
envelope and a covering letter to all the dental 
surgeons whose names appeared in the SLMC 
registration list in 2006. Anonymity and 
confidentiality were assured. In order to minimize 
the non respondent bias, a reminder was sent 3 
weeks after the initial letter.

Statistical data analysis was done using the 
Statistical Package for Social Sciences (SPSS) 
version 11.5 and Chi- square test was used to 
analyse the statistical difference. A value of p< 
0.05 was considered as statistically significant.

Results
Out of 1700 questionnaires, 37 were returned due 
to incorrect postal address. A total of 403 dental 
surgeons responded giving a response rate of 
24.2%.

Table 1. Age distribution o f the sample

Age group in years Number Percentage

less than 30 67 16.6
30-40 188 46.7
41-50 103 25.6
51-60 33 82
61-70 10 2.5
above 70 2 0.5

Total 403 100
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Table 1 shows that there were 2 (0.5%) dental surgeons above 70 years of age and still practising dentistry. 
The largest proportion of dentists belonged to the age groups between 30-40 (n=188, 46.7%) followed by 
the 41-50 (n= 103,25.6%).

Table 2. Gender distribution of the sample

Survey on Occupation Related Health Injuries among Dental Surgeons in Sri Lanka

Sex n %

Male 220 54.6
Female 183 45.4
Total 403 100

Table 3. Grouping the dental surgeons according to professional qualifications

Qualification Number Percentage

BDS/LDS 286 71
BDS+Diploma/MSc 58 14.4
BDS+MD 12 3.0
BDS+MS/FDSRCS 28 6.9
BDS+Mphil/PhD 19 4.7

Table 3 shows that the majority of (n— 286, 71%) the respondents were BDS degree holders while dentists 
with MD/ MSc were the smallest (n= 12, 14.4%).

Table 4. Percentage of dental surgeons employed in different sectors

Nature of employment Number Percentage

Government 247 61.3
University 94 23.3
Armed forces/police 18 4.5
Full time private practice 40 9.9
Other 2 0.5
Not responded 2 0.5
Total 403 100

Table 4 shows that the largest number of respondents were from the government sector (n-247, 61.3%) 
and the lull time private practitioners were only 10 %.
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Table 5. Number o f practicing hours per week

Hours per week Number Percentage

Less than 30 56 13.9
30- 45 208 51.6
46- 60 82 20.3
61- 75 36 8.9
over 75 10 2.5
not responded 11 2.7

Table 5 shows that the majority of the dentai surgeons (n= 208, 51.6%) practise dentistry between 30-45 
hours per week. Number of individuals who practice dentistry for more than 75 hours per week is minimal 
in the present sample (n=10, 2.5%).

Table 6. Number and percentage of individuals who has experienced at least single injury vs age groups

Age group in years At least one injury No injury Total

less than 50 318(90%) 40(10%) 358(100%)
More than 50 29(65%) 16(35%) 45(100%)
Total 347 56 403

Table 7. Level of qualification vs experience of at least single injury

Qualification At least one injury No injury Total

BDS/LDS 251 (88%) 35(12%) 286
BDS+Dipioma 52(90%) 06(10%) 58
BDS+MD/MSc 10(83%) 02(17%) 12
BDS+MS/FDSRCS 24(85%) 04(15%) 28
BDS+Mphil/PhD 10(52%) 09(48%) 19
Total 347 56 403

Table 8. Association between the number of hours practiced vs experience of at least single injury

Working hours per week At least one injury No injury

Less than 30 0(0%) 11(100%)
30- 45 56(100%) 0(0%)
46- 60 177(85%) 31(15%)
61- 75 74(90%) 08(10%)
over 75 30(83%) 06(17%)
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Larger proportion of dentists (347, 86.1%) had experience of at least one injury during their practice. The 
commonest was a percutaneous injury by needles/ sharp instrument in the dental clinic followed by infections 
by air borne microorganisms and musculoskeletal pain. Statistically significant associations were observed 
in between ORI and age groups, educational level and hours o f practice (Table 6,7,8).

Almost 90% of the dentists younger than 50 years had at least 1 injury while only 65% of the older a»e 
group had at least one injury (p< 0.0001) (Table 6). All four groups in the qualification grouping has had at 
least one injury (83%- 90%). But the group with MPhil and PhD; only 52% had at least one injury (p<0.007). 
The dentists who worked less than 30 hours per week did not have any injury. However, the group who 
worked above 30 hours per week had injuries in the range o f 83% to 100% (Table 8).

Majority of the dental surgeons wears gloves during patient treatment but wearing face masks and protective 
clothes during treatments are comparatively low. Those who wear protective eye devices during treatments 
are even less. Most of them wear gloves when they handle material used for patient treatment. Only a very 
few who work at the university use radiation monitoring devices during radiography (Table 8).

Table 9. Use of protective material during clinical pratice

Protective mechanism never occasionally sometimes always No answer

Wearing gloves 4 20 53 138 10
Wearing protective clothes 47 48 61 50 19
Goggles 132 37 19 12 25
Wearing gloves when handling waste 22 19 27 133 24
Wearing irradiation detection device 166 3 6 5 45
Bending neck/back during pt treatment 14 33 115 49 14
Simple office exercise 101 33 39 14 38

Table 10. Some variables with reference to occupational safety

Variable
Positive answer (%)

been vaccinated agTins^Heplthis g d̂ tgraphs ̂ n n g  their work. Majority (91%) of the respondents ha 
Hepatitis B. More than half of the r . °  y ~5 /o o f tllem are aware of their antibody status again:

half is satisfied about the facilities av aT b lT It the'wOTkplac^ ,rai" ing “  ° CCUpa' ional Saftty a"d a'” :
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Large majority of the dentists (88%) had adjustable dental chairs. Only 54% of the dental clinics had 
autoclaves for sterilization and 30% of them had air conditioning as a ventilation method. Moreover, 80% of 
the dentists had adjustable operator’s chairs. Majority of the clinics (78%) had ultrasound scalers.

Table 11. Use of amalgam by the dental surgeons and their perception about mercury toxicity

Variable Percentage of positive answers given

Use amalgam in the clinic 71
Concerned about the mercury toxicity 80

Table 11 shows, still a large number of respondents (72%) use amalgam in their clinics and 80% of them 
were concerned about the amalgam safety.

Discussion
Dental surgeons are one of the categories who 
always bear an occupational risk during the 
clinical practice. However, modem facilities and 
novel materials that they use substantially reduce 
the risk of ORHI. Acquiring proper knowledge, 
adopting systematic training and carrying out 
safety measures is mandatory in minimizing 
ORHIs.

A postal questionnaire survey is a simple and a 
useful method for data collection. This mode of 
study is cheaper and can cover a large population 
group dispersed over a bigger geographical area 
within a short period. However, the poor response 
rate is a major limitation in the method. The 
response rate of the present survey was only 
24.2%. This response rate is much more lower 
than most of the similar studies. However, studies 
which have response rates within the range of 
the present study have also been reported.3'4-6 
Poor response rate may be due to the incorrect 
or unrevised addresses appeared in the SLMC 
registration list. Recall bias may have also 
influenced the results.

Musculoskeletal pain (MSP) specially the lower 
back pain is one of the major health problems 
experienced by the dental surgeons.2 It was the 
commonest (53.3%) ORHI found in the present 
study as well. However, this is a self identified

condition and it has not been confirmed by a 
medical examination. Therefore, possibility of 
false reporting, m isinterpretation and/or 
overestimation cannot be excluded. Studies 
reported in other countries also revealed that MSP 
is the commonest ORHI experienced by the 
dentists.3 4-7 Percentage of dental surgeons who 
suffer from MSP is lower than the values reported 
in Australia (87.2%), Lithuania (90%) Greece 
(62%) and Thailand (78%) except Hong Kong 
(43%).3-4'7'8'9

MSP is common among older age groups and 
those who work prolong hours. Dental surgeons 
who work at bending position during treatment 
procedures and those who did not carryout simple 
office exercise at their surgeries are the other 
categories among whom MSP is common. 
Occurrence of MSP is a result of the imbalance 
between force applied on the musculoskeletal 
system by repetitive movements/posture and the 
practice of preventive measures to give a rest to 
the system.

Percutaneous injuries by the sharp needles/ 
instruments is a serious health hazard because 
this is the most common method of transmitting 
blood borne diseases between patients and 
dentists.10 Most of the studies have reported 
higher rates for sharp needle/instrument injuries 
among dentists. Present study also reported a
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higher rate (48.2%) of needle/sharp instrument 
injuries in the dental clinic for the given period of 
6 months. However, the rate has been reported 
as 16% for dentists practicing in Hong Kong.3 
Australian survey also has reported a lower injury 
rate of 27.7% for a period of 12 month.11

Personal protective wear such as gloves, face 
masks and eye protectors are important in 
minimizing the risk of spread of blood borne 
infections and dental surgeons must compulsorily 
wear them during treatments. Even though 89.4% 
of the respondents used gloves, it is less than ideal 
of 100%. Further, our glove wearing rate is less 
than the figures reported for other countries.3,1314 
Slightly iower figures had been reported among 
Australian Dentists.15 Skin reactions to gloves is 
a main factor for not wearing gloves in the dental 
clinic.12 Reduction in perception, restricted finger 
movements and under estimation of risk of cross 
infections are the other negative factors for gloves 
wearing. Wearing face masks during patient 
treatment by the respondents in this study (64.2%) 
was much lower than the reported values in other 
countries. Usage of face masks was 97% in Hong 
Kong, and it was of 95% and 82.3% respectively 
in Canadian and Italian3,6,13 W earing eye 
protectors is recommended during dental 
treatment, not only to minimize the physical 
damage but also to prevent spread of infections. 
Usage of eye protective devices was very poor 
(only 6%) in the present cohort of dentists and 
this is a peculiar difference in compared to other 
reported studies.3,6,15

Hepatitis B vaccination can minimize the risk of 
acquiring the disease. However, the vaccination 
itself may not give the full protection in all cases. 
Therefore monitoring and regular assessment of 
antibody status is important and booster doses or 
repeated vaccination should be given if necessary. 
Vaccination rate against hepatitis B in respondents 
was (90%) highly satisfactory and the values are 
in agreement with the other reported studies.3,6,13 
But only few respondents (25%) had got the 
antibody titra checked and the rate of antibody

titra re-evaluation is much lower than the other 
studies.3,6,13

Ionizing radiation can induce many injuries both 
somatic and genetic. This is considered as a risk 
factor in carcinogenesis. But the amount of 
radiation received by the dentists in their routine 
practice is minimal and such low doses are not 
associated  w ith an increase risk of 
carcinogenesis.16 This study showed that the 
majority does not take radiographs themselves 
and no one has experienced any radiation related 
health problems so far.

Sterilization/disinfection o f instruments and 
equipment used in the dental surgery is an 
important step in minimizing cross infections. 
Present study showed that various methods have 
been used by the respondents in sterilizing the 
dental in strum ents/equ ipm ents. Usage of 
autoclaves in sterilization is significantly low in 
the present sample compared to studies reported 
in other countries.17 Autoclaving is the best 
method to sterilize non-heat sensitive instruments/ 
equipm ent at a dental surgery. However, 
comparison of present results with a similar survey 
carried out in 2006 showed there is a significant 
improvement in sterilization/disinfection methods 
used by the Sri Lankan dental surgeons.18

Amalgam has been in use as a restorative material 
for almost 200 years.19 There is a controversy 
over the safety of amalgam fillings and many 
diseases are associated with amalgam.19,20 Use 
of amalgam in dental clinics is becoming less 
popular worldwide. However, amalgam is still 
widely used in Sri Lanka. Present study showed 
that 71% of dentists use amalgam in their clinics. 
Similar to the findings reported in the literature, 
out of the total amalgam users, 80% were concern 
about the safety.21

Training in occupational safety is an important 
step in minimizing the ORHI. Different sets of 
guidelines applicable to dentistry have been 
published by various organizations.22 More than

33



R.D. Jayasinghe, M.S.M. Kularatna, B.M.H.S.K. Banneheka

halt of the respondents had some training in 
ORHI and 47% out of total believes that their 
training on occupational safety is inadequate and 
need further training. Present study highlights the 
need of a training programme in occupational 
safety. Professional organizations must take steps 
to develop guidelines acceptable to local scenario 
and introduce new educational programmes and 
incorporate them into continuous professional 
development activities.

Conclusion
The result of this study shows that the occupation 
related health injuries are a significant health issue 
for dental surgeons working in Sri Lanka. Their 
knowledge and protective measures in regarding 
ORHI is not adequate and needs further 
improvements.
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Primary squamous cell carcinoma of parotid gland with prominent intra
neural invasion

N.S. W adusinghearachchi, R.L.P.R. Liyanage, B.S.M.S. Siriwardena, P.R. Jayasooriya,
R.M.A.S. Ratnayake, W.M. Tilakaratne

Abstract
Primary squamous cell carcinoma in the parotid 
gland is an uncommon tumour representing less 
than 1% of salivary gland tumours. This tumour 
more often causes facial nerve paralysis clini
cally and shows frequent perineural invasion 
histopathologically. However, marked intraneu- 
ral invasion has not been described before. The 
present article reports the first documented case 
of primary squamous cell carcinoma in the pa
rotid gland with prominent intra neural invasion 
in a 47 year old female patient.

Key words: Parotid gland, Squamous cell carci
noma, Intraneural invasion

Introduction
Primary squamous cell carcinoma (PSCC) orig
inating in the parotid gland is an uncommon 
malignant tumour.1’2 Several investigators have 
advocated that the diagnosis of PSCC of parotid

gland should be made following exclusion of 
high grade mucoepidermoid carcinoma or meta
static squamous cell carcinoma.34 The patients 
with squamous cell carcinoma of the facial skin, 
scalp, auricular or post auricular region present
ing as a parotid tumor should be considered to 
have metastatic rather than primary lesion in the 
gland.5-6 PSCC of minor salivary glands is not a 
recognized entity as the mucosal origin cannot 
be excluded reliably. Nearly 80% of PSCC of 
salivary gland occurs in the parotid gland fol
lowed by submandibular gland (20%). PSCC of 
parotid most frequently occurs in 6th to 8th dec
ades of life with a male preponderance. Patients 
usually present with a rapidly enlarging painful 
mass. Histopathologically PSCC of parotid is 
well to moderately differentiated and infiltrates 
the salivary tissues diffusely.7

Although it is sub classified as a high grade tu
mour, the clinical features and optimal mode
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of treatment for PSCC of the parotid gland are 
not yet fully understood. There seems to be very 
little information in the literature regarding the 
diagnosis and treatment options. Furthermore, 
only a small number of patients are included in 
most studies probably due to the rarity of the dis
ease.48 In this report a case of 47yr old female 
with right side parotid swelling for 2 months 
duration with associated right side facial nerve 
paralysis is presented.

Case report
A 47yr old female patient presented with a firm 
and diffuse lump in right side pre auricular re
gion with associated facial nerve paralysis. MRI 
revealed a right side parotid giand swelling with 
enhancing wall and cystic/necrotic centre sug
gestive of a neoplasm. FNAC was performed 
and showed predominantly squamous cells and 
orangiophilic material in the back ground of 
blood and tissue debris suggesting a malignant 
salivary giand tumour (Fig.l). Superficial pa
rotidectomy was performed. Macroscopically, 
there was no obvious lesion observed other than 
suspicious cystic area. Microscopic findings 
revealed tumour composed of well differenti
ated squamous epithelial islands diffusely in
filtrating into salivary parenchyma. A few areas 
showed cystic changes. Some tumour islands 
showed marked keratinization (Fig.2). There 
was marked perineural invasion with striking 
intra neural invasion in places (Fig.3). Signifi
cant stromal fibrosis was observed with minimal 
lymphoplasmacytic host response in most areas 
of the tumour. None of the other head and neck 
sites showed a primary lesion which excluded 
possibility of a metastatic squamous cell carci
noma. High grade mucoepidermoid carcinoma 
was excluded as special stains for mucin were 
negative. Therefore the diagnosis of PSCC of 
parotid gland was arrived.

Discussion
PSCC of parotid gland is a rare neoplasm, which 
approximately accounts for 0.3 -  9.8 % of all 
parotid malignant tumours.4'89 The average age

of PSCC of parotid gland ranges between 61- 
68yrs with a male predominance.3-8'10 Our case 
was presented in a 47yrs old female. Primary 
squamous cell carcinoma occurs in the parotid 
giand nearly nine times more often than in the 
submandibular gland.11 In the parotid it almost 
exclusively occurs in the superficial lobe.8 The 
lesion confined to the superficial lobe in the 
present case. Pre operative facial nerve palsy 
is a common finding in PSCC of parotid gland 
which is compatible with our patient.12

Macroscopically PSCC of parotid is usually un
encapsulated and difficult to distinguish from 
the normal surrounding salivary tissues.11 The 
present case had the same difficulty in finding 
the lesion proper during macroscopic examina
tion. Microscopically these tumours are well to 
moderately differentiated and have intracellu
lar keratin and intercellular bridges but keratin 
pearl formation is less evident.11 The present 
case shows well differentiated squamous cell 
carcinoma with prominent keratin pearl forma
tion. Most tumors show marked perineural in
vasion leading to the facial nerve palsy which 
was marked in our case.7-11 In addition, the pre
sent case exhibited marked intra neural invasion 
which is not described in the English literature. 
A high incidence of cervical metastasis, both 
occult and palpable is an another characteristic 
feature of PSCC of parotid gland.8'9'10 The pre
sent patient does not have palpable lymph nodes 
but could not comment on occult metastasis as 
the patient had undergone superficial parotidec
tomy without neck dissection. This is the treat
ment of choice for most of the patients with 
without facial nerve preservation.

Ulceration or fixation, advanced patient age, ad
vanced tumour stage and facial nerve paralysis 
are associated with poor prognosis.8 In our case 
none of the above poor prognostic features were 
present except the facial nerve paralysis. Parot
idectomy is the treatment of choice for most of 
the patients with /without facial nerve preser
vation.2 Gaughan et al recommended neck dis-
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section on all patients as he found 30% of the 
patients with no palpable lymph nodes, but mi
croscopic disease. There appear to be some evi
dence that post operative radiotherapy may help 
the prevention of regional recurrence.3’8 In our 
case superficial parotidectomy was performed 
without neck dissection and post operative ra
diotherapy was given. The patient is on regular 
follow up.

To the best of our knowledge this is the first 
PSCC of parotid gland with prominent intra 
neural invasion reported in Sri Lanka.
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Figure 1. Squamous epithelial islands and orangiophilic material in fine needle aspiration biopsy

Figure 2. Islands of squamous cell carcinoma with prominent keratinization

Figure 3. Marked perineural and intraneural invasion
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objective and purpose of the study.
2) Material and methods: A description of 
experimental procedure including applicable statistical 
evaluation.
3) Results: A summary of the new. Previous 
unpublished data and results.
4) Conclusion; A statement of the study’s conclusion 
3-5 key words according to Index Medicus should be 
provided.

Introduction - The introduction should carry sufficient 
background information on the subject of study.

M aterial an d  m eth ods  - Procedures should be 
described in such detail as to make it possible to repeat 
the work. Subheadings may be used to improve 
clearness. Correct unit abbreviations should be used 
(e.g.; “h”, “min”, “s” and “Fm” rather than “hr”, 
“minutes”, “sec” and “FI", respectively).

The authors should consider the ethical aspects of their 
research and ensure that the work has been approved 
by an appropriate Ethical Committee. Where applicable, 
a copy of the ethical clearance certificate should be 
attached. In human experimentation, informed consent 
from individuals should be Obtained and this should 
preferably be stated.

S ta tistica l an a lysis  - Since many scientific 
investigations rely on statistical treatment, authors are 
strongly urged to consult a person with in-depth 
statistical knowledge. Manuscripts with a clear element 
of statistics are regularly refereed by the Journal’s 
statistics consultant.

Results - The Results section should clearly and 
concisely present the findings of the research, as a rule 
in the past tense without subjective comments and 
reference to previous literature. The results should be 
supported by statistical or illustrative validation. For 
die sake of clarity this section may have subheadings. 
Discussion  - This section should present the 
interpretations of the findings and is the only proper 
section for subjective comments. Authors are strongly 
urged to avoid undue repetition of what has been 
reported in Results.

Tables - The tables should be numbered in the order” 
of appearance in Arabic numerals, Each table should 
have a brief explanatory title. Each table; should be typed 
on a separate sheet, with due regard to the proportion 
of the printed column/page.

Figures - All graphs, drawings, and photographs are 
considered figures and should be numbered in the order 
of appearance in Arabic numerals. Each figure should 
have a brief and specific legend, and all legends should 
be typed together on a separate sheet of paper. 
Photographs should be glossy prints and the reverse 
should give the figure number, title of paper principal 
author’s name and have a mark indicating the top. Colour 
illustrations may be submitted in instances where their 
use may contribute significantly to the scientific value 
of the article. Colour illustrations may be printed free of 
charge at the Editor’s discretion, whereas others may 
be printed at the author’s expense.

References - References are listed double-spaced in a 
separate reference section immediately following the 
text References are numbered consecutively "in the 
order in which they appear in the text; do not, 
alphabetise. Identify references in texts, tables and 
legends by Arabic numerals (within parenthesis).

Congress abstracts should not be used as references 
nor may “unpublished observations” and “personal 
communications” be placed in the reference list. 
References cited as “in press” must have been accepted 
for publication and not merely in preparation or 
submitted for publication
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Examples of correct, forms of references are given below. 
These are based on the format used in the Index 
Medicus. Abbreviate journal names according to the 
List of Journals Indexed, printed annually in the January 
issue of Index Medicus. List all authors; do not use et 
al. in the reference list.

Journals
Standard journal article
Bartlett IG, O’Keefe P. The bacteriology of the 
perimandibular space infections. JOral Surg 1979; 37:
407409.

Corporate (collective) author 
WHO COLLABORATING CENTRE FOR ORAL 
F RECAN CEROUS LESIONS. Definition of leukoplakia 
and related lesions: an aid to studies on cral precancer. 
Oral Surg Oral Med Oral Pathol 1978; 46:518-539.

Unpublished article
Barker DS. Lucas RB. Localised fibrous growth of the 
oral mucosa. J Dent Res 1965: in press.

Books and other monographs
Pindborg JJ Atlas of diseases of the oral mucosa. 5*
editioa. Copenhagen: Munksgaard, 1992:50-66.

Chapter in book
Boyde A. Amelogenesis and the structure of enamel. 
In: Cohen B. Kramer KH (eds). Scientific Foundations 
of Dentistry. William Heinemann Medical Books Ltd 
Londoa 1976:335-352.

No authror given
International statistical classification of diseases and 
related health problems, 10* revision, vol 1. Geneva: 
World Health Organisation, 1992; 550—564
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