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Summary
The assessment of an audit-feedback instrument (AFI) 
for infection prevention and control was conducted on a 
population of South African oral health care facilities, mainly 
to test its workability in the varied facility configurations. 
A purposive selection strategy was followed, selecting 
50 South African oral health care facilities. Results from 
49 completed AFIs revealed demographic details and 
information on infection prevention and control practices 
for the 11 AFI focus areas: Administrative controls; 
personnel protection controls; environmental- and work 
controls; surface contamination management; equipment 
maintenance; air- and waterline management; personal 
protective equipment usage; personal- and hand hygiene 
practices; sterilisation practices; sharps handling and 
waste management. None of the participating facilities 
demonstrated 100% compliance. Notably, administrative 
controls and air- and waterline management scored 
the lowest mean values; 31% and 36% respectively, 
while personal- and hand hygiene practices and waste 
management performed the best, at respectively 75% 
and 63%. The general lack of compliance with infection 
prevention and control precautions in the participating oral 
health care facilities clearly poses a safety hazard to patients 
and oral health care workers. These findings demonstrate 
the urgent need for a monitoring system, such as the AFI, to 
be instituted in South African oral health care facilities.

Keywords: Audit; dental; oral health care; compliance 
with infection prevention and control precautions

IntroductIon
In 1993, Marianos recommended that, in the absence 
of formal recommendations and guidelines for infection 
prevention and control precautions, South African dental 

practitioners should adhere to the infection control guide-
lines issued by the Centers for Disease Control and Pre-
vention (CDC) of the United States of America.1,2 However, 
many health care facilities in South Africa lacked even the 
most basic infection control requirements, such as water 
and electricity,3 as a result compromising adherence to 
any form of international recommendation or guideline. In 
2005, the Nelson Mandela Foundation Report confirmed 
that infection control practices in oral health care facilities 
were inadequate.4 Visible and invisible blood had been 
detected in oral health care environments and on “clean” 
instruments, signifying a collapse in basic infection pre-
vention and control precautions in the country.5 

In South Africa there are no policies, regulations or guide-
lines that sufficiently address infection prevention and con-
trol in oral health care. The National Infection Prevention 
and Control Policy and Strategy sets minimum national 
guidelines that do not specifically address the oral health 
care environment.6 The Norms, Standards and Practice 
Guidelines for Primary Oral Health Care comprises of a few 
pages briefly addressing infection prevention and control in 
primary oral health care facilities.7 This document is without 
detailed instructions covering the variety of oral health care 
procedures; diversity of training levels for oral health care 
personnel; or the availability of resources in rural and urban 
facilities, including public and private oral health care facili-
ties. In particular, no mechanisms or auditing procedures to 
measure compliance with infection prevention and control 
guidelines are available in South Africa.

The development of an infection prevention and control 
audit-feedback instrument (AFI) and the ultimate practical 
application thereof for the health care providers, will 
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table 1: Compliance categories and colour coding for infection 
prevention and control practices in oral health care facilities

category 
classification

compliance 
categories (%)

category 
description

colour 
code

Target 100 Target

Close to target ≥80 - <100 Compliance

Poor ≥50 - <80 Poor 
compliance

Unacceptable <50 Unacceptable 
compliance

Every oral health care facility should aim for 100% compliance.
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contribute to a safer environment in oral health care facilities, 
taking into account the unique South African conditions; 
high incidence of the human immunodeficiency virus (HIV) 
and acquired immune deficiency syndrome (AIDS), Hepatitis 
B and C infection, tuberculosis infection and a violent 
society leading to trauma with open wounds as a regular 
feature in many patients.8-12 Thus, the purpose of an AFI is 
to provide a practical tool that can be applied by a variety 
of oral health care workers in oral health care facilities to 
ensure safe practice. Such an AFI was developed for oral 
health facilities in South Africa. This tool is a user-friendly, 
self administered, electronic tool that provides feedback 
to managers, and an opportunity for education and 
improvement in oral health care facilities. Besides providing 
instructions of how to use the AFI, provision is made for 
demographic details. This is followed by scoring tables 
which include 11 focus areas organised according to the 
logical order of the CDC guidelines on infection prevention 
and control in dentistry.1 

These focus areas are:
Focus area 1: Administrative Controls
Focus area 2: Personnel Protection Controls
Focus area 3: Environmental- and Work Controls
Focus area 4: Surface Contamination Management
Focus area 5: Equipment Maintenance
Focus area 6: Air- and Waterline Management
Focus area 7: Personal Protective Equipment Usage
Focus area 8: Personal- and Hand Hygiene Practices
Focus area 9: Sterilisation Practices
Focus area 10: Safe Sharps Handling
Focus area 11: Waste Management

The aim of this study was to assess the AFI that was 
developed specifically for South African conditions. The 
assessment of the AFI was conducted on a population 
of oral health care facilities in South Africa, mainly to test 
its workability in the varied oral health care configurations 
and environments. 

methodS
A purposive selection strategy was followed, aimed at 
selecting 50 easily accessible South African oral health 
care facilities. This deliberate, non-random sample rep-
resented the different practice configurations found in 
South Africa. The strategy for sampling and data collec-
tion included the following: 

Representatives of oral health care facilities in rural •	
and urban areas; including single practitioner-, multi-
practitioner oral health care facilities; private dental 
clinics and governmental dental clinics; as well as ex-
emplars of oral health care training institutions were 
included in the study.
The number of each type of oral health care facility •	
included depended upon the availability, accessibility, 
resources and time available. Therefore, the selected 
facilities represented a convenience sample. 
Once the oral health care facilities had been identified, •	
appropriate permissions were obtained from managers 
and gatekeepers. Initial contact was made telephonically, 
after which an appointment was scheduled for the 
completion of the AFI. 
The completion of the AFI fo•	 llowed a structured and 
facilitated face-to-face process. All responses were 
recorded by the researcher.

Summary statistics were calculated and the compliance with 
infection prevention and control measures were determined 
using four compliance categories (Table 1). These categories 
were developed from the colour categories applied for the 
assessment of drinking water safety in South Africa.13

reSultS
Of the 50 selected oral health care facilities, 49 completed 
an AFI. Information was collected regarding the 
demographic details of each of the participating oral health 

Sector

Private Sector 81.6%

> 25: 22.4%

uP 40.8%

uWc 20.4%

medunsa 12.2%

uKZn 12.2%

Witwatersrand 8.2%

other 6.1%

21 - 25: 22.4%

16 - 20: 6.1%

11 - 15: 6.1%

6 - 10: 18.4%

< 5: 25.5%
Public Sector 

(State clinic) 18.4%

years Since Qualified Institution Qualified

Figure 1: Main provider and practice details

Gender home language respondent: age

male 69.4%

afrikaans 55.1%

S-Sotho 16.3%

english 8.2%

other 6.1%

n-Sotho 6.1%

Zulu 4.1%

Xhosa 2%
tswana 2%

22-30: 16.3%

32-40: 34.7%

42-50: 22.4%

52-65: 22.4%

respondent: Position

dental Practitioner 
85.7%

oral hygienist 4.1%

dental therapist 
4.1%

dental assistant (in 
office trained) 4.1%

other 2%

> 65: 4.1%

Female 30.6%

Figure 2: Responder details
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table 2: Detailed audit results of the forty-nine oral health care facilities ranked by mean % scores

Facility Id nr
administrative 

controls
Personnel 

protection controls
environmental- & 

work controls
Surface contamination 

management
equipment 

maintenance
air- waterlines 
management

PPe usage
Personal- and hand 
hygiene practices

Sterilisation 
practices 

Safe sharps 
handling 

Waste 
management 

total 
facility 

score out 
of 240

mean 
facility 

score % score score % score score % score score % score score % score score % score score % score score % score score % score score % score score % score % score

1 12 43 1 6 23 82 27 84 12 86 14 88 23 96 17 100 22 100 22 100 21 100 194 80.8

34 11 39 7 44 22 79 30 94 10 71 6 38 18 75 15 88 18 82 22 100 12 57 171 71.3

39 23 82 13 81 28 100 32 100 8 57 4 25 8 33 10 59 11 50 22 100 12 57 171 71.3

28 15 54 9 56 23 82 23 72 8 57 13 81 17 71 17 100 15 68 17 77 9 43 166 69.2

46 17 61 5 31 19 68 22 69 11 79 9 56 18 75 15 88 17 77 14 64 19 90 166 69.2

49 17 61 5 31 19 68 22 69 11 79 10 63 18 75 15 88 16 73 14 64 19 90 166 69.2

47 17 61 5 31 19 68 22 69 11 79 9 56 18 75 15 88 16 73 14 64 19 90 165 68.8

48 17 61 5 31 19 68 22 69 11 79 9 56 18 75 15 88 16 73 14 64 19 90 165 68.8

50 17 61 5 31 19 68 22 69 11 79 9 56 18 75 15 88 16 73 14 64 19 90 165 68.8

29 19 68 13 81 16 57 15 47 10 71 8 50 16 67 12 71 13 59 16 73 17 81 155 64.6

38 24 86 14 88 20 71 17 53 4 29 5 31 12 50 14 82 9 41 18 82 15 71 152 63.3

27 10 36 7 44 12 43 24 75 10 71 5 31 18 75 15 88 15 68 15 68 17 81 148 61.7

44 11 39 5 31 18 64 24 75 10 71 7 44 11 46 15 88 14 64 14 64 14 67 143 59.6

17 23 82 10 63 13 46 16 50 8 57 3 19 12 50 10 59 15 68 13 59 19 90 142 59.2

43 11 39 5 31 18 64 24 75 10 71 6 38 11 46 15 88 14 64 14 64 14 67 142 59.2

45 11 39 5 31 18 64 24 75 10 71 6 38 11 46 15 88 14 64 14 64 14 67 142 59.2

20 19 68 4 25 15 54 21 66 10 71 6 38 9 38 7 41 11 50 17 77 17 81 136 56.7

21 7 25 5 31 18 64 21 66 6 43 7 44 15 63 16 94 11 50 15 68 15 71 136 56.7

19 5 18 3 19 15 54 23 72 6 43 5 31 15 63 14 82 15 68 14 64 17 81 132 55.0

25 7 25 5 31 20 71 15 47 7 50 6 38 14 58 13 76 16 73 14 64 15 71 132 55.0

6 1 4 1 6 4 14 23 72 7 50 9 56 15 63 17 100 19 86 16 73 16 76 128 53.3

30 6 21 3 19 15 54 21 66 8 57 6 38 11 46 14 82 15 68 12 55 16 76 127 52.9

10 18 64 10 63 12 43 14 44 4 29 5 31 11 46 11 65 7 32 14 64 16 76 122 50.8

9 19 68 9 56 12 43 14 44 4 29 4 25 11 46 11 65 7 32 14 64 15 71 120 50.0

11 16 57 9 56 12 43 14 44 4 29 5 31 12 50 10 59 7 32 14 64 15 71 118 49.2

16 7 25 6 38 13 46 22 69 4 29 1 6 12 50 11 65 15 68 9 41 16 76 116 48.3

22 2 7 3 19 11 39 24 75 6 43 6 38 11 46 10 59 13 59 13 59 17 81 116 48.3

2 7 25 3 19 14 50 23 72 5 36 8 50 11 46 14 82 4 18 16 73 10 48 115 47.9

36 4 14 3 19 12 43 16 50 6 43 7 44 14 58 17 100 7 32 13 59 16 76 115 47.9

23 2 7 3 19 11 39 21 66 6 43 4 25 11 46 9 53 13 59 13 59 17 81 110 45.8

33 5 18 1 6 13 46 21 66 5 36 3 19 8 33 11 65 11 50 15 68 16 76 109 45.4

8 5 18 3 19 6 21 19 59 7 50 8 50 12 50 12 71 5 23 14 64 16 76 107 44.6

3 7 25 4 25 14 50 19 59 6 43 1 6 11 46 14 82 4 18 16 73 10 48 106 44.2

26 6 21 3 19 11 39 16 50 7 50 7 44 8 33 13 76 12 55 12 55 11 52 106 44.2

41 7 25 3 19 6 21 20 63 7 50 4 25 11 46 15 88 11 50 14 64 8 38 106 44.2

31 6 21 3 19 14 50 0 0 8 57 6 38 10 42 14 82 15 68 12 55 16 76 104 43.3

35 5 18 1 6 11 39 18 56 5 36 3 19 8 33 12 71 10 45 13 59 15 71 101 42.1

32 7 25 1 6 7 25 11 34 5 36 2 13 10 42 10 59 12 55 15 68 19 90 99 41.3

18 6 21 4 25 7 25 12 38 5 36 6 38 8 33 10 59 12 55 15 68 10 48 95 39.6

24 1 4 3 19 11 39 20 63 4 29 4 25 9 38 12 71 8 36 12 55 7 33 91 37.9

42 2 7 3 19 9 32 13 41 6 43 5 31 13 54 12 71 14 64 7 32 6 29 90 37.5

13 0 0 0 0 9 32 20 63 6 43 6 38 10 42 15 88 12 55 8 36 3 14 89 37.1

37 1 4 2 13 8 29 16 50 6 43 4 25 9 38 12 71 9 41 12 55 8 38 87 36.3

12 0 0 0 0 7 25 21 66 5 36 6 38 13 54 10 59 15 68 6 27 0 0 83 34.6

15 1 4 1 6 6 21 19 59 5 36 4 25 11 46 17 100 14 64 4 18 0 0 82 34.2

4 1 4 0 0 10 36 16 50 3 21 3 19 10 42 9 53 4 18 11 50 11 52 78 32.5

5 1 4 0 0 10 36 16 50 3 21 3 19 10 42 9 53 4 18 11 50 11 52 78 32.5

14 0 0 0 0 9 32 20 63 5 36 4 25 10 42 6 35 11 50 3 14 2 10 70 29.2

40 0 0 3 19 4 14 13 41 3 21 4 25 10 42 9 53 0 0 2 9 6 29 54 22.5

Sum 436 216 662 948 339 285 610 626 584 653 652

mean score 8.9 4.4 13.5 19.3 6.9 5.8 12.4 12.8 11.9 13.3 13.3

mean % 31.8 27.6 48.3 60.5 49.4 36.4 51.9 75.2 54.2 60.6 63.4 51.1

nr of Questions 28 16 28 32 14 16 24 17 22 22 21 240
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table 2: Detailed audit results of the forty-nine oral health care facilities ranked by mean % scores
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Surface contamination 
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care facilities, in addition to the 
data on infection prevention 
and control practices in the 11 
focus areas.

Demographic details of the 
sample population

main provider and practice 
details
The majority of the oral health 
care facilities that participated 
and were assessed in this study 
were from the private sector. 
Most of the main service pro-
viders (dental practitioners 
and dental therapists) in each 
instance had been in practice 
for more than 20 years (44.8%) 
(Figure 1). The qualifications of 
the main service provider from 
each participating institution 
were representative of all five 
dental faculties in South Africa. 
Only a few had qualified outside 
of South African borders. On 
the other hand, approximately 
25% of the main service providers were recently qualified, 
with less than five year’s experience in clinical practice.

audit respondent details
More than two-thirds of the respondents were male, repre-
senting eight of the 11 official South African languages, with 
Afrikaans being the most prevalent (Figure 2). The ages of 

the respondents were spread more or less evenly over 
the different age group categories, except for a number 
of respondents that were over the age of 65. Most of the 
research information was obtained from the dental practi-
tioner, while in a few of the oral health care facilities, other 
members of the oral health care team assisted with the 
completion of the AFI.

table 3: Summary of audit results of the 49 oral health care facilities
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Administrative Controls 28 0 3 11 35 31.1

Personnel Protection Controls 16 0 3 5 41 51.9

Environmental- and Work Controls 28 1 2 19 27 48.3

Surface Contamination Management 32 1 2 36 10 60.5

Equipment Maintenance 14 0 1 22 26 49.4

Air- and Waterline Management 16 0 2 9 38 36.4

Personal Protective Equipment Usage 24 0 1 21 27 51.9

Personal- and Hand Hygiene Practices 17 5 19 23 2 75.2

Sterilisation Practices 22 1 2 32 14 54.2

Safe Sharps Handling 22 3 1 38 7 60.6

Waste Management 21 1 13 22 13 63.4

Number of facilities per categories (%)  
(Total = 49 facilities x 11 focus areas = 539)

12
(2.2%)

50
(9.3%)

235 
(43.6%)

242 
(44.9%)

51.1

* Number of facilities counted in the compliance category

Personal- and hygiene practices
1

0.75

Surface contamination management 0.61
1

Personnel protection controls 0.52
1

Waste management 0.63
1

Sterilisation practices 0.54
1

Equipment maintenance 0.49
1

Safe sharps handling 0.61
1

PPE usage 0.52
1

Environmental & work controls 0.48
1

Air-/waterlines management 0.36
1

Administrative controls 0.31
1

1.2

compliance (fraction of %)
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Target=100%

Figure 3:  Overall compliance performance of the audit-feedback instrument with observed results of the 11 focus areas, ranked from high to low. Target of 
100% (1.00).
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Audit results
audit results of individual participating facilities
Overall audit performance varied greatly between the 11 fo-
cus areas, as well as among the participating facilities. Only 
seven of the participating facilities achieved Target (Blue) 
in one or more focus areas (Table 2). More than half of the 
facilities exhibited Poor (Yellow) and Unacceptable (Red) 
compliance for most of the focus areas. One facility (ID #1) 
reached Target (Blue) in four focus areas, demonstrating 
the highest mean percentage of 80.8% (close to target). 
However, the performance of this facility in the focus areas 
Administrative controls and Personnel protection controls 
was categorised as Unacceptable (Red). Of all the 49 par-
ticipating facilities, facility ID #1 was the only facility with a 
reasonable overall performance reaching close to Target. 
The overall performance of the remainder of the facilities 
was categorised as Poor (47%) or Unacceptable (51%). 

audit results of focus areas
The overall mean performance on the 11 focus areas 
was calculated and categorised according to the differ-
ent compliance categories. The focus area, Personal- and 
hand hygiene practices outperformed all the other focus 
areas, but still scored Poor compliance (Table 3). Similarly, 
with a lesser score on this result, the compliance of Waste 
management, Safe sharps handling, Surface contamina-
tion management, Sterilisation practices, Personnel pro-
tection controls, and PPE usage were also Poor. The most 
neglected focus areas in this study were Administrative 
controls and Air- waterlines management, followed by two 
focus areas, Environmental- and work controls and Equip-
ment maintenance. The overall mean score of all facilities 
over all focus areas was just greater than 50%.

A comparison was made of the compliance performance 
between participating government clinics (public sector) and 
private oral health care facilities (private sector) to gain insight 
into the overall attention paid to infection prevention and 
control in these two types of facility. Although only a limited 
number of government clinics participated in the study, their 
overall performance revealed better compliance than that of 
the private sector (Table 4). 
The data further revealed 
that in government clinics, 
focus areas Administrative 
controls and Personnel pro-
tection controls, the govern-
ment clinics outperformed 
the private sector by more 
than 40%. Both sectors 
paid reasonable attention 
to Personal- and hand hy-
giene practices and Waste 
management. Notable is 
the relatively high compli-
ance rate obtained for Safe 
sharps handling in govern-
ment clinics.

comparison of audit 
results with target
To provide a more visual 
perspective of the results 
obtained in this study, a 
horizontal bar graph has 
been drawn. This graph 

demonstrates the overall range of compliance of the 
participating facilities to the Target expectation of 100% 
(Figure 3). The data collected in this study reveals that the 
mainly clinical focus areas of the participating facilities 
appeared to fall within the better compliancy categories, 
while the less clinical focus areas lie in the less compliant 
categories. A spider plot was constructed to create a 
pictorial overview of the compliance performance of the 
participating facilities in the different focus areas (Figure 4). 
The relatively small size of the central red outlined shape 
highlights the lack of compliance across all focus areas, 
when compared with the target of 100% (outer blue circle). 
The spider plot highlights the alarmingly low compliance 
of Administrative controls personnel, Protection controls 
and Air- / waterline management.

dIScuSSIon and concluSIonS
The findings of this research highlight the many shortcom-
ings on a national level, and emphasise the need to im-
prove compliance with infection prevention and control in 
all South African oral health care facilities. Although some 
measures of infection prevention and control precautions 
are executed in all oral health care facilities, the fact re-
mains that unless these precautions are properly, fully and 
constantly applied, with the same set standard for each 
potentially exposing clinical procedure, the very purpose 
of the system will never be met.14,15 

The study has revealed that the newly developed AFI could 
be applied to the wide variety of different configurations 
of oral health care facilities in South Africa. Contrary to 
the use of scientific and highly technical language found 
in other international audit instruments,16-18 the simple, 
understandable language and ease of interpretation was 
reported as an advantage by the participating facility 
managers, employers and the other members of oral 
health care teams who completed the AFI.

This AFI provided information covering the overall compli-
ance of a facility, as well as the individual compliance of each 
of the 11 focus areas. These represent the range of areas 

0.00

0.10
0.20
0.30

0.50
0.60
0.70
0.80
0.90
1.00

0.40

Personal- and hand
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presently in compliance with international infection preven-
tion and control precautions in oral health care facilities. 
This comprehensive analysis of compliance performance 
enables individual facilities to identify areas of concern and 
shortcomings in their own workplace, and should thus en-
able them to implement remedial or improvement action.

The overall compliance of facilities was low, falling mostly 
into the categories of Poor or Unacceptable compliance, 
supporting the earlier research findings in South Africa.19-25 
It may be relevant to note that the overall compliance 
performance of the public sector was greater than that 
in the private sector. This could be due to the fact that 
the public sector is officially regulated by quality control 
and accreditation bodies such as the Council of Health 
Services Accreditation of South Africa (COHSASA), while 
the public sector presently still has a choice of whether to 
voluntarily seek COHSASA accreditation or not.

The AFI has also provided detailed information regarding 
the compliance performance of the individual in the 11 
different focus areas in the checklist. It is not surprising 
that the focus area of Personal and hand hygiene demon-
strated the highest compliance score, particularly in the 
light of quite extensive media coverage and promotional 
initiatives to take preventive measures against disease 
transmission and injury.26-29 Recently, the CDC indicated 
that double gloving during surgical procedures would 
be included in the newly proposed guidelines for 2015, 
highlighting the importance of more effective prevention 
of the risk of disease transmission and injury during these 
procedures.30 However, taking into account the overall re-
sults, only half of the participating facilities fell in the Close 
to target category on the single most important infection 
prevention and control procedure, namely Personal and 
hand hygiene. The more resource-dependent categories, 
for example Environmental- and work controls, Surface 
contamination management, Sterilisation practices, Safe 
sharps handling and Waste management fell into the Poor 
compliance category, with only three facilities compliant 

with Safe sharps handling, and one each under the other 
categories. For PPE usage, which includes the availability 
and use of essential personal barriers such as protective 
clothing, eyewear, masks and gloves to shield personnel 
and patients during oral health care procedures, all fa-
cilities except one fell in the Poor compliance or Unac-
ceptable compliance categories. In developing countries, 
the availability of basic resources such as electricity and 
water are daily clinical challenges.3 This often supports 
the notion that the lack of resources in developing coun-
tries is used as reason for non compliance with protective 
precautions.31,32

At the core of any oral health care facility are its person-
nel. With the specific burden of prevalent disease in South 
Africa, it is therefore difficult to comprehend the lack of 
attention that is paid to focus area Personnel protection 
controls, in all the participating facilities, but particularly so 
in the private sector. Furthermore, attention to this focus 
area requires far less resources than many of the other 
focus areas.33,34

The overall poor general management in facilities is dem-
onstrated by the exceptionally low score of the focus area 
Administrative controls, again more so in the private sec-
tor. This emphasises the lack of record keeping, including 
proof of the minimum legislative safety or health require-
ments of all kinds in participating oral health care facilities. 
This poor result is underscored by the fact that none of 
the participating facilities fully complied with Administra-
tive controls or Personnel protection controls.

The general lack of compliance with infection prevention 
and control precautions by the participating oral health 
care facilities clearly poses a safety hazard to both the 
patients and the oral health care workers. This study thus 
demonstrates the urgent need for a monitoring system, 
such as the newly developed AFI, to be instituted in South 
African oral health care facilities. 
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