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Original Article

A Three-year Audit of Dental Services at Primary Health Care Facilities in 
Gauteng, South Africa: 2017 to 2019
Ahmed Bhayat, Thomas K. Madiba, Ntombizodwa R. Nkambule

Aim: The aim of this study was to determine the types and trends of dental 
services offered over 3 months (April, May, and June) every year from 2017 till 
2019 at all full-time primary oral health care facilities (POHCFs) in Gauteng 
Province, South Africa. Materials and Methods: This was a record-based 
retrospective study. Data were collected from April, May, and June in 2017, 2018, 
and 2019, from all full-time POHCFs in Gauteng. The data were obtained from 
the attendance registers at each facility and included the number of patients and 
personnel and the type and number of procedures performed. Results: A total of 
90 POHCFs were included. The number of clinicians remained stable, whereas 
the mean number of patients per month increased from 587 (2017) to 654 (2019). 
This resulted in an increase in the mean monthly patient-to-clinician ratio from 
376 (2017) to 428 (2019). On average, 459 extractions, 64 restorations, and 43 
fissure sealants were performed monthly per district. Clinicians treated on average 
19 patients per day and on average 15 extractions for every restoration. The 
mean operator-to-dental assistant ratio was 1.3:1. Conclusion: Although there 
were differences in the types of services rendered and the workloads of clinicians 
across the province, a significant increase was observed in the number of patients 
over the study period. The most common services rendered were extractions and 
the extraction-to-restoration ratio was fairly high. Managers need to carry out 
regular audits to ensure that the facilities are operating optimally.

Keywords: Audit, dental services, primary health care, staff workloads

Received : 14-02-20
Revised : 08-03-20
Accepted : 18-03-20
Published : 06-08-20

IntroductIon

T   he South African health care system is made up  
  of a public and private sector with the majority 

of South Africans (almost 75%) utilizing the public 
sector for their health care needs.[1] The public sector 
is based on the primary health care (PHC) approach 
and offers a limited package of dental services at most 
primary oral health care facilities (POHCFs) at no cost 
to the consumer. The private sector offers the full range 
of dental services at a cost determined either by the 
practitioner or by the medical aid schemes.

The majority of health professionals are employed in 
the private sector even though this sector caters for 

less than 25% of the South African population.[1] This 
imbalance between the number of service providers and 
the utilization of the services by the patients creates a 
huge burden on the public sector facilities and often 
results in operators not coping with the workload and 
often forcing them to perform limited dental services 
such as extractions.[2,3]

POHCFs offer a basic package of dental services, which 
includes dental examinations, bitewing radiographs, 
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extractions, simple restorations (1–3 surfaces), scaling 
and polishing, and emergency relief  of pain.[4]

It is essential to monitor these services to plan for 
resources, personnel, and infrastructure.[5,6] Regular 
audits assist in determining patient utilization trends, 
types of dental services being rendered, and the disease 
burden within communities.[6]

South Africa (SA) has nine provinces and all of these 
have dental facilities that offer primary dental care. 
Gauteng, one of these provinces, is one of the most 
urbanized and densely populated. It consists of five 
districts, and each district has its own clinical manager 
for managing dental services.[7] The population density 
varies across these districts and as a result the number of 
dental facilities, number of patients attending, number 
of staff  members, and the type of services rendered 
varies in each district and facility.[7] The districts consist 
of full- and part-time dental facilities, which operate 
either for 5 or less than 5 days per week, respectively. 
Some facilities also offer after-hours services (from 
4 pm to 6:30 pm) and Saturday morning services (8 am 
till 2 pm), and the patients treated during these times 
were referred to as overtime patients. The remaining 
facilities offer a 5-day service (Monday to Friday), 
which runs from 8 am to 4 pm daily.

In SA, there are four cadres of oral health personnel 
that offer dental services. These are the oral hygienist, 
dental therapist, dentist, and dental specialist.[8] All of 
the POHCFs have a manager who manages the facility 
and is usually either a dentist or a dental therapist. 
They are responsible for the daily running of the 
services, ordering of consumables and materials, and 
supervising of the dental staff.

An audit on the type and frequency of dental services 
offered is essential for the planning of human resources, 
infrastructure development and the maintenance of 
equipment. It will also inform policy regarding the 
distribution of staff  and dental resources to ensure 
optimum delivery of health care. The results from this 
study provide valuable baseline information and could 
be used for the motivation of additional staff  and/or 
resources. It also assists in identifying those facilities 
which have a high number of attendees in order for 
appropriate measures to be taken.

This study will be the first study in Gauteng to determine 
the type and frequency of services being rendered over 
a 3-year period.

The aim was to determine the type and frequency of 
dental services offered over a 3-month period (April, 
May, and June) over 3 years (2017, 2018, and 2019) at 
all full-time POHCFs in Gauteng. The objectives 

were to determine the type and frequency of dental 
services offered, the workload of the clinicians, and the 
clinician-to-patient and clinician-to-assistant ratios in 
Gauteng.

MAterIAls And Methods

Setting and design

This was a record-based retrospective study carried out 
in 2019. Owing to financial and time constraints, the 
study was limited to 3 months (April, May, and June) 
over a period of 3 years (2017, 2018, and 2019). These 
months were selected by the clinical managers who felt 
that these would be an accurate representation of the 
services offered throughout the year.

Sampling criteria

All clinicians and dental assistants (DAs) employed 
at full-time POHCFs in Gauteng were included. Only 
data from services rendered during normal operating 
hours were analyzed. Those POHCFs that operated on 
a part-time basis, satellite facilities, mobile clinics, and 
prison services were excluded. Services rendered after-
hours and on Saturdays were also excluded from the 
analysis. Those facilities that were not fully operational 
over the 3-year period were also excluded to determine 
the trends over the 3-year period.

Data record

All full-time POHCFs in Gauteng were included, and 
therefore no sampling was necessary. There was a total 
of 90 full-time POHCFs in Gauteng, and all of them 
were included. The attendance registers from each 
facility were obtained, and the data were entered onto 
an Excel spreadsheet. This included the total number 
of patients treated, the number of clinicians per facility, 
and the type and number of procedures performed. 
The number of DAs was also recorded, and the ratio of 
the clinician to assistant was calculated.

A clinician was defined as a dentist or dental therapist 
working either full time or part time; full time was 
recorded as “one” and part time as “half.”

The number of DAs were recorded and categorized 
as either full time or part time as a “one” or “half,” 
respectively.

Oral hygienists were not included as many of them 
perform outreach school-based activities, and these 
results would skew the overall data of services rendered 
at a facility.

Some patients received multiple treatments on the 
same visit and hence the number of restorations and 
extractions were recorded as the number of teeth and 
not the number of patients.
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Statistical analysis

All data were analyzed using the Statistical Package for 
the Social Sciences (SPSS) software, version 23.0 package 
(IBM Corp., Armonk, NY). Descriptive statistics 
including the mean, mode, and median were calculated. 
The chi-square, independent sample t test, and analysis 
of variance (ANOVA) was used to compare the mean 
values, and the level of significance was set at P < 0.05.

Permission was granted by the district clinical managers, 
and none of the names of the clinics was disclosed; all 
information was anonymous and confidential. The 
proposal received ethical clearance from the University 
of Pretoria, Faculty of Health Sciences Research Ethics 
Committee (646/2019).

results

A total of 90 POHCFs in five districts were included. 
Table 1 represents the total mean number of patients 
per facility per month and year. May was the busiest 
month over the 3-year period with an average of 687 
patients being treated. A  significant increase was 
observed in the number of patients (P = 0.01) who were 
treated between 2017 and 2019 for the month of April. 
The busiest year was 2018 (average of 658 patients), 
which was significantly higher than 2017 [Table 1].

The services included dental examinations, extractions, 
restorations, scaling and polishing, dentures, and fissure 
sealants. Although there were variations in the numbers 
of procedures performed in each district per month, 

the most common procedures were dental extractions 
(mean, 459  ± 269.1), restorations (mean, 64  ± 60.2), 
and fissure sealants (43 ± 71.4). Most districts reported 
an increase in the number of services from 2017 to 2018 
and 2019. The type and number of services rendered in 
2018 and 2019 were similar.

The ratios of the clinicians and services rendered are 
presented in [Table 2]. A significant increase (P = 0.003)
was observed in the monthly average patient workload 
between 2017 (376) and 2019 (428). Although no 
significant differences were reported between the ratios 
of extractions and restorations, there was an increasing 
trend in the number of extractions performed, whereas 
the number of restorations tended to remain stable. The 
ratio of extractions to restorations spiked in 2019, but 
this increase was not statistically significant (P = 0.09).

A total of 512,522 patients were examined and treated 
during the study period and each facility attended to an 
average of 632.7 (SD ±344.9) patients per month. The 
average monthly extraction per clinician ratio was 292.9 
(SD ±144.6); the restoration per clinician ratio was 43.0 
(SD ±38.2) and the average extraction to restoration 
ratio was 15.3 (SD ±36.5) [Table 2].

The mean clinician workload per day was calculated by 
dividing the number of patients by 20 working days. 
On average, clinicians treated 19 patients per day and 
almost 80% of them received extractions. The ratio 
between the DAs and clinicians were calculated and 
it was similar for all the districts. On average, all the 
districts had a ratio of 1.3 DAs per clinician.

dIscussIon

There was a total of 90 POHCFs that met the criteria 
and were included in the study. May was the busiest 
month in each of the three years. This could be due 
to the fact that April has many school and public 
holidays, and this could be a reason for the low patient 
attendance. June in SA is often the coldest month 
of the year, and it is possible together with the June 
midyear school holidays, staff  and patients were on 
leave or preferred to visit the dentist when temperatures 
got warmer.

The year 2018 saw significantly more patients 
attending compared to 2017 and 2019. This translated 
into a significant increase (P = 0.003) in the average 
patient workload for the clinicians; an increase from 
376 to 428 patients per month. This increase in 
patient utilization could be due to the normal annual 
increase in the population size; improved dental 
knowledge or increased exposure to dental services 

Table 1: Total mean number of patients per facility per 
month and year (n = 810)

Month Mean (SD) P value
April 2017 526.3 (308.1) 0.01
April 2018 642.5 (348.1)
April 2019 677.5 (396.7)
Mean for April 615.4 (357.4)  
May 2017 669.5 (341.6) 0.81
May 2018 704.1 (369.2)
May 2019 687.3 (363.5)
Mean for May 687.0 (357.2)  
June 2017 563.7 (295.0) 0.40
June 2018 627.2 (318.4)
June 2019 596.6 (324.4)
Mean for June 595.8 (312.8)  
Year
 2017 586.5 (320.1) 0.03
 2018 657.9 (346.2)
 2019 653.8 (363.6)
Mean for the three years 632.7 (344.9)  
The bold values are statistically significant
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as a result of  school, outreach projects, and media 
campaigns.

Given the current trend, it seems as though the 
number of patients will continue to increase and 
as such government should consider increasing the 
number of dental facilities and resources, improving 
and maintaining the current facilities, and possibly 
increasing the number of staff  members.

The clinicians rendered mostly extractions; this 
was similar to other studies conducted in SA.[2,3,5] 
An increasing trend was observed in the number of 
extractions performed over the 3  years, whereas the 
number of  restorations tended to remain stable. This 
could be due to the high volume of patients, lack 
of  equipment and infrastructure, and a shortage 
of  staff.[2,3] The high number of  extractions could 
also be due to late seeking behavior for dental care. 
The majority of  patients who use the public sector 
are of  a medium to low socioeconomic status (SES), 
and studies have reported that patients from a low 
SES have more barriers to seeking dental treatment 
compared to those from a higher SES.[9,10] As a result, 
they tend to present at a later stage of  the disease 
progression, and their treatment options are limited to 
either endodontics or extractions. As the facilities do 
not offer endodontic services, dental extractions could 
be their only solution.

The high number of extractions could also be due 
to periodontal diseases, which has shown to have 
increased in SA over the past 10 years.[11] This increase 
could have led to more patients seeking dental 
treatment and possibly requiring more extractions. In 
addition to the localized effects of periodontal disease, 
many researchers have reported on its systemic effects 
on general health, including liver cirrhosis, metabolic 
syndrome, peripheral arterial disease, and diabetes.[12-14] 
Therefore, by improving the oral health of patients, it 
would impact positively on their general health as well.

Another possibility for the low number of restorations 
could be that restorations are carried out through a 
booking system. So patients receive an appointment 
for their restoration, which could be within 6 weeks to 

4  months depending on the availability of resources. 
Many patients are in pain and cannot wait for this 
appointment and hence opt for an extraction. A concern 
of this delay in receiving treatment could result in 
clinicians prescribing antibiotics for their patients in an 
attempt to reduce the pain and symptoms associated 
with dental infections. There is a growing concern of 
developing antibiotic resistance, and this could result in 
drug-resistant infections causing severe morbidity and 
possibly even mortality.[15]

Others cannot come back to the facility due to financial 
constraints, lack of transport, or work commitments, 
and as such suggest an extraction, which is then most 
likely performed on the same day. Some may also 
attend other dental services and as such remain on 
the list but do not attend their appointments. Studies 
have shown that by staying in contact with the patient 
telephonically and updating them regularly, patients are 
more likely to return for their appointment.[16] Clinical 
managers should suggest that dental nurses contact the 
waiting list patients regularly to ensure that they will 
attend their appointments and hence reduce the waiting 
time for patients.

The extraction-to-restoration ratio varied considerably 
between the districts. The National Department of 
Health set a target of 10 extractions per restoration 
and only one district met the target.[17] The average 
ratio of extractions to restorations was 15:1, and this 
needs to be reduced to meet the target. However, it 
must be noted that the data from the oral hygienists 
have been excluded, and as many of them offer 
atraumatic restorative restorations daily, the number 
of restorations performed per month could have been 
much higher than reported. In addition, the statistics 
from services rendered during the overtime periods 
have been excluded. Many facilities book patients for 
restorations during this period and as these services 
have been excluded, it is possible that the number 
of restorations performed was much higher than 
reported. Therefore, it is possible that the extraction-
to-restoration ratio is lower than reported and closer in 
line with the national goal of 10:1.

Table 2: The ratio of the clinicians and mean number (±standard deviation) of services rendered per month in each year 
(n = 810)

Ratios 2017 2018 2019 Average P value
Clinician to patient 375.8 (184.7) 420.6 (171.9) 428.4 (219.2) 408.3 (194.2) 0.003
Clinician to extraction 283.1 (147.2) 294.3 (137.3) 301.4 (149.0) 292.2 (144.6) 0.33
Clinician to restoration 45.3 (43.9) 39.5 (31.2) 44.2 (38.4) 430 (38.2) 0.17
Extraction to restoration 13.4 (34.4) 13.2 (20.7) 19.3 (48.5) 15.3 (36.5) 0.09
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The wide variation in the type and number of services 
rendered in each district could be due to the variations 
in the infrastructure, number of patients being 
treated, and number of staff  members assigned and 
the management of patients. Very few dentures were 
delivered, and this could be due to the lack of funds 
available to approve denture services.

Clinicians were treating an average of 19 patients per 
day, and they rendered mostly extractions. Most districts 
reported to have an average of 1.3 DAs per clinician, 
and this was slightly lower than the recommended 
norm of 1.5. Government needs to create and fill more 
DA posts to achieve a more favorable ratio between 
clinicians and DAs.

Recommendations

Managers should identify facilities where fewer 
restorations were being placed and discuss the reasons 
for this with the clinicians. They should then try and 
address these hurdles to increase the clinicians output.

Managers should consider the rotation of staff  
members from “quiet” to “busy” facilities so that the 
staff  are exposed to different settings and to prevent 
staff  from overload and burnout.

The Gauteng Department of Health should employ 
more clinicians who could be appointed at the busiest 
facilities to reduce the workload at these sites and increase 
service delivery. They should also employ community 
dentistry specialists for the Gauteng province who could 
assist in analyzing data, monitoring, and evaluating the 
type of services rendered, assist in planning preventive 
programs, and drive policy reforms. This would assist 
in identifying and addressing problems such as a lack 
of equipment and burnout among staff  members.

The Gauteng Department should re-evaluate the 
current preventive programs in order to reduce the 
prevalence of dental caries and to inadvertently 
reduce the number of extractions. The oral hygienists 
employed in the public sector should also reevaluate 
the school brushing and fissure sealant programs to 
address the increasing prevalence of dental caries and 
other dental conditions, which eventually result in 
dental extractions.

Limitations

As all procedures rendered during the overtime period 
and services rendered by oral hygienists were excluded, 
the results were an underestimate of the actual 
services that were offered. Owing to time and financial 
constraints, data were collected from only 3 months per 
year, and hence these results need to be interpreted with 

caution. As there was so much of variations between 
the districts and the facilities, comparisons between 
them must be interpreted with caution. However, the 
study provides useful information on the trends of 
dental services rendered over 3 years.

conclusIon

There was a significant increase in the number of patients 
from 2017 to 2019 with 2018 being the busiest year. 
Although a wide variation was observed in the number 
of extractions and restorations offered, extraction was 
the most common service rendered. The extraction-to-
restoration ratio was higher than the national goal, and 
this needs to be discussed and addressed. The workload 
of clinicians was relatively high, and managers need 
to monitor and rotate clinicians to prevent burnout 
among staff  members.
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