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Introduction: the functioning of various referral systems 
in health service delivery at district level have been de-
scribed.

Aims and objectives: to examine the effectiveness of 
the elective treatment referral system that operates inter-
nally at Medunsa Oral health centre. the proportion of 
emergency and non-emergency patients who consulted 
at the diagnostic unit and were subsequently referred for 
elective treatment at clinical units during February 2013 
was compared with those who had actually received 
treatment one year later.

Design: this was a retrospective, comparative cross-
sectional study in which existing medical records were 
reviewed.

Methods: treatment records of emergency and non-
emergency patients who consulted at the diagnostic unit 
and were subsequently referred to clinical units for elec-
tive treatment during February 2013 were reviewed one 
year later. the service register of the diagnostic unit for the 
month of February 2013 was also reviewed. Data related 
to the referral preferences of attending clinicians, demo-
graphic characteristics and dates when treatment was 
actually received was extracted.

Results: Significantly fewer (14.6%) patients of either 
group were treated than were referred. the average wait-
ing time for treatment was 81.2 days and ranged between 
6 and 184.5 days.

Conclusions: the internal referral system that operates at 
Medunsa Oral health centre was shown to be inefficient.

iNTROducTiON ANd BAcKGROuNd
A hierarchical referral system is followed in the public 
health sector in South Africa.1 the functioning of various 
referral systems in service delivery at district level have 
been described.1-3 Very little was found in the literature 
concerning referral systems and dentistry.

A recent national health care facilities audit found that 
dental services are lacking across the board at primary 
health care level in South Africa.4 high attendance rates 
were reported where services were available and acces-
sible.5,6 however, the range of services offered was often 
limited to emergency treatment of pain and sepsis.7 

A referral system operates between Medunsa Oral health 
centre, a dental school and a comprehensive care referral 
hospital in the outskirts of Pretoria, and dental clinics in 
the tshwane health district. the effectiveness of this refer-
ral system has however not been examined.

At Medunsa Oral health centre new and repeat self-re-
ferred and referred patients, not on the hospital appoint-
ment system, routinely move between the diagnostic unit, 
a screening and referral clinic, where experienced dentists 
examine them and clinical units where dental students un-
der faculty supervision provide treatment or treatment ap-
pointments are scheduled. 

emergency patients are triaged based on the severity 
of their illness, injury or pain and referred to emergency 
clinics. the attending dentist determines the appropriate 
treatment and referral options.
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Facial swelling, bleeding (trauma affecting the mouth), •	
an accident involving damage to the mouth or teeth, or 
dental pain are referred to Minor Oral Surgery/ Maxil-
lofacial and Oral Surgery. 
restorative emergencies, dental pain and injuries to •	
teeth and the pulp are referred to care line clinic.

Multiple problems are also assessed. they are however 
not addressed in emergency appointment -referrals are 
made to elective clinics at that time. At emergency clin-
ics, the dentist will aim to reduce or stop the pain expe-
rienced. emergency clinics can make referrals to elective 
clinics.  Prosthodontics emergencies are referred to the 
prosthodontics clinic.

Patients with less urgent problems are referred for general 
dental care and or for initial assessment in the relevant 
specialty clinics. they are placed on a waiting list for care 
and are informed when a booking becomes available.

General dental examinations and care is offered through oral 
hygiene, minor oral surgery and operative dentistry clinics. 
this dental service includes routine dental examinations or 
check-up, oral health advice, scale and polish, extractions, 
fillings, fissure sealants and root canal treatments.

referrals for specialist dental services from community oral 
health/ medical services also pass through the diagnostic 
unit. Specialist dental care is often provided as part of a 
treatment plan in combination with other specialty clinics. 

the number and configuration of general care and spe-
cialty clinics has changed over the years.  In the era of the 
traditional six-year training program - oral hygiene; opera-
tive dentistry; orthodontics; prosthodontics; periodontics; 
maxillofacial and oral surgery, and a combined diagnos-
tics and radiology clinic comprised the clinical units.8 Fol-
lowing the switch from the traditional six-year to a five-
year program, the diagnostic clinic became independent 
of the radiology clinic and an integrated clinical dentistry 
clinic was established.9

Attempts have been made to establish referral rates for 
clinical units.10-12 this study examines the effectiveness of 
the elective treatment referral system that operates inter-
nally at Medunsa Oral health centre. Patient flow between 
the diagnostic and clinical units was investigated.

OBJEcTiVES OF THE STudY
to describe the demographic characteristics of patients 1. 
who consulted at the diagnostic unit of Medunsa Oral 
health centre during the month of February, 2013
to determine and compare the proportions of emergen-2. 
cy and non-emergency patients who required elective 
treatment with those who actually received treatment 
one year after consultation at the diagnostic unit 
to determine the average elective treatment waiting 3. 
time for clinical units
to identify patient factors associated with receiving 4. 
elective treatment using multiple variable logistic re-
gression  

MATERiAlS ANd METHOdS
Study design  
this was a retrospective, comparative cross-sectional 
study in which existing medical records were reviewed.

Target population
the sampling frame consisted of treatment records of all 
patients, not on the hospital appointment system, who 
consulted at the diagnostic unit of Medunsa Oral health 
centre in February 2013. 

Study sample
the ideal sample size was estimated at 323 patient records 
in nQuery Advisor, release 7.0 software at the confidence 
interval of 95% and absolute precision of 5% assuming a 
referral rate of 30%. this study finally included a sample 
of 295 patient records.

Sampling method
A random sample of the population was selected. the lot-
tery method of random sampling  was used, i.e. patients 
were assigned numbers, and coupons with serial num-
bers ranging from 1 to 1209 were then thoroughly mixed 
in a bowl and 323 were drawn at random (without replace-
ment) to provide the desired sample size. 

MEASuREMENTS
Medical records
treatment records of emergency and non-emergency pa-
tients who consulted at the diagnostic unit and were sub-
sequently referred to clinical units for elective treatment 
during February 2013 were reviewed one year later. the 
service register of the diagnostic unit for February 2013 
was also reviewed. Data related to the referral preferences 
of attending clinicians, demographic characteristics and 
dates when treatment was actually received at referral 
clinics was extracted.

Definition of variables 
Age refers to patient age derived from date of birth re-
corded in the diagnostic unit service register  

Gender refers to sex (general state of being male or female)

Waiting time was defined as the time between the date of 
consultation at the diagnostic unit and the treatment date 
at clinical units.

effectiveness was assessed by determining and com-
paring the proportions of patients who consulted at the 
diagnostic unit and were deemed to require and sub-
sequently referred for elective treatment at clinical units 
of Medunsa Oral health centre with those who actually 
received the treatment.

emergency patients are those who consulted at the di-
agnostic unit with an issue involving teeth and supporting 
tissues that was fixed/treated at the emergency clinics 

emergency units are clinics where emergency oral and dental 
treatment is offered. they include the Minor Oral Surgery, 
Maxillofacial and Oral Surgery, and care line clinics.

care line clinic is an emergency clinic where restorative 
emergencies, dental pain and injuries to teeth and the 
pulp are treated.

Non-emergency patients are those who consulted at 
the diagnostic unit with less urgent problems, and were 
placed on a waiting list for care.

Ethical considerations
ethical approval for the study was granted by the ethics 
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committee of the Sefako Makgatho health Sciences University. 
Permission to conduct the study was granted by the chief 
executive Officer (ceO) of Medunsa Oral health centre.

STATiSTicAl ANAlYSiS / HYPOTHESiS 
TESTiNG
Data was captured, coded and cleaned in Microsoft excel 
software and then transferred to Statistical Analysis Soft-
ware (SAS) software for analysis.

Means, frequencies and proportions (percentages) were 
calculated.

Fisher’s exact test (two-sided) was performed to test the 
statistical significance of the difference in the proportions 
of patients referred to and treated in clinical units.

A multivariate logistic regression analysis was performed 
to identify patient factors associated with receiving elec-
tive treatment in the study population. the binary outcome 
of interest was received treatment (Yes/No). the determi-
nants investigated included patient group i.e. emergency 
or non-emergency, age group, and gender. 

RESulTS
Data extracted from a random sample of 295 treatment 
records was analysed.

Females constituted 55.9% of patients in the study sam-
ple. Male and female patients in the 20-35 years age 
group comprised just over a third (35.2%) of the sample. 
the gender distribution in age groups older than 35 was 
similar (44.6% male vs 48.4% female)

emergency patients comprised 59.7% of study subjects. 
Female patients constituted 56.8% and 54.6% respec-
tively of emergency and non-emergency patients. how-
ever, there is insufficient evidence (p>0.05) to reject the 
null hypothesis of no gender difference in the proportions 
of emergency and non-emergency patients. 

Just over three quarters of all emergency patients of both 
sexes visited the Minor Oral Surgery clinic. Few patients 
of either gender visited the Maxillofacial and Oral Surgery 
clinic. More males (18.2% vs 15.7%) than females visited 
the care line clinic.

Four out of five (78.9%) study subjects received elective 
treatment referrals. the majority (58% vs 59.7%) of both 
patient groups received a single referral. Just over a third 
(35.3%) of non-emergency patients and a tenth (10.2%) of 
emergency patients were referred to multiple clinical units.

Just less than forty percent (37.92) of all referrals were 
made to the Operative Dentistry clinic. Similar proportions 
(17.79% vs 18.46%) were made to Periodontics and Pros-
thodontics clinics. Fewer patients were referred to Ortho-
dontics (6.04%), Integrated clinical Dentistry (3.36%) and 
endodontics (1.68%) clinics respectively.

More non-emergency patients than emergency patients 
were referred to Periodontics, Orthodontics, Prosthodontics 
and Oral hygiene whereas more emergency patients 
than non-emergency patients were referred to Operative 
Dentistry and endodontics clinics. equal numbers were 
referred to the Integrated clinical Dentistry clinic. there was 
substantial evidence (p <0.05) to reject the null hypothesis 
of no difference in the proportions of elective care referrals 
between emergency and non-emergency patients in the 
population for Operative Dentistry, Orthodontics, and 
Prosthodontics clinics. however, there was insufficient 
evidence (p>0.05) to reject the null hypothesis for 
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Table 1: Demographic characteristics

Gender

Age groups Male n (%) Female n (%)

2-13 years 19 (14.6) 12 (7.4)

14-19 years 8 (6.2) 13 (8.0)

20-35 years 45 (34.6) 59 (36.2)

36-45 years 22 (16.9) 17 (10.4)

46-60 years 22 (16.9) 37 (22.7)

>60 years 14 (10.8) 25 (15.3)

*Gender and age data missing in two female patients

Table 3: Gender distribution of patients referred to emergency 
clinics

Gender

Emergency clinics Male n (%) Female n (%)

Minor Oral Surgery 59 (76.6) 81 (75)

Maxillofacial & Oral Surgery 4 (5.2) 10 (9.3) 

care line 14 (18.2) 17 (15.7)

total* 77 (100) 108 (100)

*Nine (9) patients visited more than one emergency clinic

Table 2: Gender distribution of patient groups 

Patient 
groups

Gender

Total
Mantel-

Haenszel X2Male 
n (%)

Female 
n (%)

emergency 76 (43.2) 100 (56.8) 176 (100)

p = 0.710Non-emergency 54 (45.4) 65 (54.6) 119 (100)

total 130 (44.1) 165 (55.9) 295 (100)

Table 4: Frequency of patient groups by numbers of elective 
referrals  

Patient groups

Numbers of elective referrals

TotalZero 
n (%)

Single 
n (%)

Multiple 
n (%)

emergency  56 (31.8) 102 (58) 18(10.2) 176 (100)

Non-emergency 6 (5.0) 71(59.7) 42 (35.3) 119 (100)

total 62 (21.02) 173 (58.64) 60 (20.34) 295 (100)

Table 5: Distribution of elective care referrals among clinical units 

clinical units Referrals n (%)

Periodontics 53 (17.79)

Operative Dentistry 113 (37.92)

endodontics 5 (1.68)

Orthodontics 18 (6.04)

Prosthodontics 55 (18.46)

Oral hygiene 44 (14.77)

Integrated clinical Dentistry 10 (3.36)

total 298 (100)
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Periodontics, endodontics, Oral hygiene 
and Integrated clinical Dentistry clinics.    

Fewer patients from either group (14.6%) 
were treated than were referred during 
the study period. elective care was 
received at a rate of one in thirteen and 
one in sixteen for emergency and non-
emergency patients respectively. there 
was insufficient evidence (p>0.05) to reject 
the null hypothesis of no difference in 
the proportions of patients who received 
elective care between emergency and non-
emergency patients in the population.

More non-emergency patients than 
emergency patients received treatment 
at Periodontics, Operative Dentistry, 
Prosthodontics and Oral hygiene clinics 
whereas more emergency patients than 
non-emergency patients received treat-
ment at endodontics and Orthodontics 
clinics. there was substantial evidence 
(p<0.05) to reject the null hypothesis of no 
difference in the proportions of patients 
who received elective treatment between 
emergency and non-emergency patients 
in the population at Prosthodontics clinic. 
however, there was insufficient evidence 
(p>0.05) to reject the null hypothesis of no 
difference in the proportions of patients 
who received elective treatment between 
emergency and non-emergency patients 
in the population at all other clinical units.
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Table 6: comparison of elective treatment referrals at different clinics between patient 
groups 

clinics

Patient groups

Total
Fisher’s Exact 
Test  (2-sided)Emergency 

n (%)
Non-emergency  

n (%)

Periodontics 23 (43.4) 30  (56.6) 53 0.244

OpDent 68 (57.5) 45  (42.5) 113 0.003

endodontics 4  (80) 1  (20) 5 0.206

Orthodontics 5  (27.8) 13 (72.2)  18 0.018

Prosthodontics 17(30.9) 38 (69.1) 55 <0.001

Oral hygiene 18 (40.9) 26 (59.1) 44 0.135

IcD 5 (50) 5 (50) 10 1.000

OpDent –Operative Dentistry; IcD – Integrated clinical Dentistry

Table 8: comparison of elective treatment received at different clinics between 
patient groups 

clinics

Treatment recipients

Total
Fisher’s 

Exact Test  
(2-sided)

Emergency 
n (%)

Non-emergency  
n (%)

Periodontics 2 (33.3) 4 (66.7) 6 (100) 0.567

Operative Dentistry 7 (46.7) 8 (53.3) 15 (100) 1.000

endodontics 1 (100) 0 (0) 1 (100) 1.000

Orthodontics 2 (100) 0 (0) 2 (100) 0.333

Prosthodontics 3 (21.4) 11 (78.6) 14 (100) 0.007

Oral hygiene 4 (44.4) 5 (55.6) 9 (100) 1.000

IcD  Dentistry 0 0 0

A total of 16 emergency and 18 non-emergency patients received treatment at 
multiple clinical units 

Table 7: comparison of elective treatment received between patient types 

Patient groups
Elective care recipients

Total
Fisher’s Exact 
Test  (2-sided)Yes No

emergency  16 (13.3) 104 (86.7) 120 (100) 0.584

Non-emergency 18 (15.9) 95 (84.1) 113 (100)

Table 9: Average elective treatment waiting 
time at different clinics 

clinics Median days (range)

Periodontics 6 (6 -6)

Operative Dentistry 68 (17-196)

endodontics 25 (25 -25)

Orthodontics 184.5 (2 -367)

Prosthodontics 35 (2-232)

Oral hygiene 21(2-368)

Integrated clinical 
Dentistry 

10 (3.36)

total 298 (100)

Table 10: Logistic regression analysis of factors associated with receiving elective treatment in the study population

Variable Parameter estimate Standard error Wald chi-square p-value Estimated odds ratio

Intercept

Gender -0.171 0.381 0.201 0.654 0.843

Age group 1 2.293 1.513 2.296 0.130 9.901

Age group 2 0.001 0.731 0.000 0.999 1.001

Age group 3 -0.455 0.892 0.260 0.610 0.635

Age group 4 -0.557 0.609 0.834 0.361 0.573

Age group 5 0.031 0.690 0.002 0.964 1.032

Age group 6 0.154 0.605 0.065 0.799 1.167

Age group 5.140 0.526

Patient groups 0.670 0.378 3.140 0.076 1.955
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the average time lapse between consultation at the di-
agnostic unit and receipt of treatment in clinical units was 
81.2 days with a range of  just under a week (6 days) to 
longer than six months (184.5 days). the waiting time was 
relatively short for Periodontics (6 days), Oral hygiene (21 
days), endodontics (25 days), and Prosthodontics (35 
days) intermediate for Operative Dentistry (68 days) and 
long for Orthodontics (184.5 days).

Analysis codes: Gender (0 = male, 1 = female); Patient groups 
(0 = non-emergency patient, 1= emergency patient)

there was no indication of an independent relationship 
(p>0.05) between receiving elective treatment, gender, 
age group and patient groups in the study population.

diScuSSiON
this study set out to investigate the effectiveness of the 
referral system that operates at Medunsa Oral health cen-
tre. comparable studies were not found – the functioning 
of referral systems at dental schools has not previously 
been described. A possible explanation for this might be 
that the inefficiency of dental school clinics is generally 
recognised: treatment is provided by students according 
to their level of training under faculty supervision; treat-
ment times are longer than would be experienced in pri-
vate dental practices, and lack of treatment continuity as 
patients are passed from year to year and from one stu-
dent provider to another.13

Demographic characteristics
the results of this study indicate that more women than 
men (55.9% female vs. 44.1% male) visited Medunsa Oral 
health centre and that two thirds of the patients were 
aged 45 years and younger.  

the present findings seem to be consistent with other 
research which found a large female preponderance at 
dental clinics.7,14 the age structure of the study popula-
tion is consistent with that described by Lesolang and 
colleagues.7

Comparison of the proportions of referred and 
treated emergency and non-emergency patients
the current study found that more non-emergency pa-
tients than emergency patients were referred for elective 
treatment. however, few patients of either group received 
treatment than were referred in all clinical units. the most 
interesting finding was that an overwhelming majority 
(78.9%) of the study subjects were deemed to require 
elective treatment and received referrals, the bulk of which 
were to the Operative Dentistry clinic.

considering that Medunsa Oral health centre is a com-
prehensive treatment referral hospital, the finding that 
more non-emergency patients than emergency patients 
were referred for elective treatment was not unexpected. 
It was however, rather disappointing that less than 20% 
had received care one year later. Otherwise, the study 
produced results which corroborate the findings of a great 
deal of the previous work in this field1 i.e. a large number, 
31.8% of emergency patients in the current study, of self-
referred patients inappropriately utilising the service for 
basic curative services i.e. extractions, which could be 
satisfactorily provided at primary care facilities where 
available.15 Murray and Pearson contend that self-referred 

patients potentially affect the workload at the hospital, im-
pact on resource utilisation and are an inefficient use of 
hospital resources.16

One of the issues that emerge from these findings is that 
symptomatic dental attendance is common at Medunsa 
Oral health centre. An implication of this is that the refer-
ral system that operates between Medunsa Oral health 
centre and dental clinics in the tshwane health district is 
not effective – 31.8% of emergency patients bypassed it. 
Further work is required to investigate this referral system. 
Factors such as accessibility, acceptability, efficiency and 
effectiveness have been identified as influential in the use 
of a referral system.17-19

the large discrepancy between the proportions of 
patients who received treatment than were referred in 
all clinical units suggests Medunsa Oral health centre’s 
internal referral system is ineffective. the reason for this 
is not clear but treatment provided by students is widely 
recognised to be inefficient due to such limitations as 
lengthy waits for instructors and materials, lack of 
auxiliary staff, poor scheduling systems and general “red 
tape” built into the teaching system.13 there are, however, 
other possible explanations.

the large number of patients who require general dental 
care observed in this study reflects the high levels of un-
treated dental caries reported in studies of dental caries 
prevalence in South Africa.20, 21

Average waiting time for treatment in the clinical units
the results of this study show that the average waiting 
time for treatment in clinical units at Medunsa Oral health 
centre was 81.2 days and ranged between 6 and 184.5 
days. It was the shortest for Periodontics (6 days) and 
longest for Orthodontics (184.5 days).

the average waiting time observed in the current study was 
significantly higher than the maximum waiting time of 45.8 
days that was reported to be acceptable to patients in the 
city of turku in Finland.22 timely access is an important de-
terminant of patient satisfaction.23 Long waiting times have 
been associated with reduced use of dental services.24

A possible explanation for the long waiting time for treat-
ment may be failure by patients to keep appointments 
and cancelled appointments. the rate of non-attended 
dental appointments at Medunsa Oral health centre has 
not been established. A non-attendance rate of 35% has 
recently been reported at a remote rural dental training 
facility in Australia.25 

Very little was found in the literature on the subject of wait-
ing time for non-emergency dental treatment. Previous 
research has tended to examine either waiting time for 
consultation in the equivalent of a diagnostic unit in the 
current study26  or waiting time for dental treatment with 
sedation or general anaesthesia.27-29 Further studies on 
the current topic in populations seeking treatment at den-
tal schools are therefore recommended. research ques-
tions that could be asked include the acceptable waiting 
time for elective dental care. 

the long waiting time for Orthodontics might be related to 
necessary waiting times to allow the jaw to develop fully.30 
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It is however difficult to explain the small number of pa-
tients treated in relation to the relatively short  waiting time 
for treatment at  the periodontics clinic. 

Factors associated with receiving elective care
the multivariable analyses of the current study did not find 
any association between receiving elective curative treat-
ment and gender, age group and patient group. 

this finding has previously not been described. Further 
studies, which take these variables into account, will need 
to be undertaken. A significant gender difference in the 
receipt of preventive treatment was however identified at 
the bivariate level in a dental school patient population in 
Wisconsin, USA.31

Limitations of the study
A potential threat to the internal validity of this study was 
the large number of significance test which were carried 
out.  this increases the type 1 error rate, which leads to 
spurious conclusions. 

Another potential threat was the loss to follow up of 8.7% 
(28/323) of the study sample.

cONcluSiON
the internal referral system that operates at Medunsa 
Oral health centre was assessed as inefficient in the 
present study.
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