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Abstract

In an endeavour to improve the quality of op-
tometric eye care services in South Africa, the 
scope of practice was expanded to include the use 
of ocular diagnostic procedures such as goniosco-
py that require the use of ophthalmic drugs. The 
purpose of this study was to assess the practices of 
specific diagnostic techniques (contact tonometry, 
78 D/90 D lens fundus examination, binocular in-
direct ophthalmoscopy and gonioscopy) requiring 
the use of ophthalmic drugs among optometrists 
in KwaZulu-Natal (KZN) province. These specific 
techniques are referred to as diagnostic procedures 
in this article. A questionnaire containing informa-
tion on demography and practice of these specific 
techniques was sent to all 213 KwaZulu-Natal reg-
istered optometrists who owned private practices. 
One hundred and thirty two completed question-
naires were received, a response rate of 62%. One 
hundred and seventeen (55%) of the questionnaires 
were included in the analysis of which 55% of the 
respondents were females and 45% were males. 
Sixty two optometrists (53%) were certified in di-
agnostic procedures but many procedures were not 
being practiced. These procedures and the percent-
age respondents were: Contact tonometry (60%), 
78 D/90 D lens fundus examination (60%), binocu-
lar indirect ophthalmoscopy (84%) and gonioscopy 
(78%). Also, among these certified respondents (62 

optometrists), a significant proportion (60%) disa-
greed when asked if they were confident and pro-
ficient in performing the relevant diagnostic proce-
dures. Many, (61%) agreed that lack of incentives 
discouraged them from routinely performing the 
procedures. More than half (58%), agreed that chair 
time was an important factor in deciding whether 
or not to perform these diagnostic procedures. Of 
the total respondents (117), 86% agreed that they 
were confident about the accuracy of their refer-
rals and less than half (45%) disagreed that diag-
nostic procedures should be the sole responsibility 
of ophthalmologists. Less than half (48%) agreed 
that diagnostic procedures should be incorporated 
into routine eye examinations. This study indicates 
that the performance of these diagnostic procedures 
was limited despite many optometrists having the 
necessary educational certification. It is recom-
mended that initiatives that can be translated into 
practical action such as CPD workshops should pay 
greater attention to the improvement of diagnostic 
skills and practice. In addition, further education or 
opportunities emphasizing the importance of per-
forming these diagnostic procedures over financial 
gains and time constraints are warranted. 

Keywords: Scope of practice of optometry, spe-
cific diagnostic procedures, ophthalmic diagnostic 
drugs and optometry      
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Introduction

Although optometrists have increasingly become 
an accepted part of a truly comprehensive health care 
team, their scope of practice differs worldwide1. Sev-
eral studies2-6 have reported the key role that optom-
etrists performed in the detection and management 
of ocular diseases including the use of ocular diag-
nostic drugs and procedures. Comparative studies7-8 
conducted in the United Kingdom to assess aspects 
of clinical examination procedures have shown good 
agreements between optometrists and ophthalmolo-
gists. Diagnostic procedures that require drugs such as 
topical anesthetics, mydriatic and cycloplegic agents 
include intraocular pressure (IOP) measurement with 
contact tonometry, 78 D/90 D lens and binocular in-
direct ophthalmoscopy (BIO) for fundus examination 
and gonioscopy. The use of these procedures in the 
diagnosis of eye diseases has become an integral part 
of optometric eye care services in South Africa9. This 
was considered a necessary step in order to combat 
the problem of the low level of eye care delivery in 
underserved communities, particularly the rural ar-
eas9.  

In response to the new practice laws allowing 
South African optometrists to use procedures in-
volved in the use of ophthalmic diagnostic drugs, 
tertiary institutions offering optometry have modified 
their curricula to incorporate diagnostic procedures 
within their four year programmes9. Therefore gradu-
ating students who had the advantage of using diag-
nostic procedures in their curricula are expected to 
incorporate the full range of these procedures in their 
practice. Also, optometrists who qualified before di-
agnostic components were incorporated into the cur-
ricula were afforded additional training through the 
Certificate of Advanced Studies in Ocular Disease 
and Pharmaceutical Application course (CAS), of-
fered by New England College of Optometry and the 
Graduate Institute of Optometry (GIO). Studies10, 11 
in other countries such as the UK and the USA have 
reported that the implementation of these diagnostic 
procedures in optometry has resulted in a more cost-
effective and efficient eye care service. 

Tonometry can be achieved by non-contact or con-
tact methods of examination, with the contact meth-
ods usually providing more accurate and reliable re-
sults12. The accurate assessment of IOP is regarded 

as one of the crucial diagnostic and management cri-
teria for diseases such as glaucoma. The current gold 
standard of performing tonometry is the Goldmann 
applanation method13. With the high prevalence of 
glaucoma worldwide14, optometrists can play an im-
portant role in the early detection and referral of the 
condition for further management through properly 
conducting tonometry.  

The 78 D/90 D is a double aspheric lens that al-
lows for a stereoscopic examination of the retina, par-
ticularly the estimation of the cup to disc ratio and its 
depth through a dilated pupil, using a slit lamp biomi-
croscope15. A study by Zheng and He16 found that the 
78 D lens examination showed smaller inter-observer 
variability compared with direct ophthalmoscopy in 
assessing the vertical cup to disc ratio in 475 eyes of 
257 randomly selected subjects. The study concluded 
that the 78 D lens was a more cost-effective and re-
peatable method of optic disc estimation in clinical 
and screening assessment16. This is useful for the dif-
ferentiation between glaucomatous and normal optic 
nerve discs. 

BIO permits a view of the fundus as far peripher-
ally as the ora serrata17. Also, the technique can only 
be performed if the pupil of a patient has been dilated. 
Dhaliwal et al18 concluded in their study at the Edin-
burgh Royal Infirmary that BIO showed better sensi-
tivity than wide-field digital retinal imaging in detect-
ing mild forms of retinopathy of prematurity (ROP) 
in 81 infants. The authors therefore, concluded that 
BIO is important for a comprehensive retinal exami-
nation of the peripheral fundus to detect retinal breaks 
and other signs of ocular and systemic diseases17, 18. 

Gonioscopy is a technique used to visualize the 
anterior chamber angle using a gonio-lens19 for the 
assessment, classification and management of po-
tentially blinding angle closure glaucoma, a leading 
cause of irreversible blindness19. Angle closure glau-
coma could result from ocular trauma, iris hypoplasia 
and anterior synechiae et cetera, leading to potential 
visual loss from glaucoma20. A study by Chakravarti 
and Spaeth21 involving a retrospective chart review 
of 322 eyes showed that gonioscopy was one of the 
useful techniques used in detecting primary angle clo-
sure glaucoma. Despite recent advances in anterior 
segment imaging, gonioscopy still remains one of the 
reliable and widely used angle and anterior segment 
examination techniques22. Gonioscopy is also impor-
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tant in diagnosing pigmentary glaucomas and other 
problems such as iris tumours22.  

A thorough review of the literature did not reveal 
any previous studies relevant to our topic. To the best 
of our knowledge, this is the first study in South Africa 
(albeit from the province of KwaZulu-Natal only) to 
assess the practices of specific diagnostic techniques 
that require the use of ophthalmic drugs. The specif-
ic techniques investigated are contact tonometry, 78 
D/90 D lens fundus examination, binocular indirect 
ophthalmoscopy (BIO) and gonioscopy and are re-
ferred to as diagnostic procedures in this study.

Methodology 

This was a descriptive cross-sectional survey 
which targeted all the optometrists in KwaZulu-Natal 
owning their own private practices in 2007. A self-
administered questionnaire (Appendix 1) compris-
ing questions on demography and practice of specific 
diagnostic procedures was used for data collection. 
Most of the questions were formulated following a 
thorough review of existing literature on the subject. 
The questionnaire included statements on several as-
pects of some diagnostic procedures such as the na-
ture and frequency of performing the tests. Other op-
tions were included after the pilot study had identified 
factors that had not been listed. Practitioner details 
were extracted from a data base of optometrists main-
tained by the Health Professions Council of South Af-

rica (HPCSA) and the Board of Healthcare Funders 
(BHF). Ethical approval for undertaking this study 
was obtained from the Research and Ethics Commit-
tee, Faculty of Health Sciences, University of Kwa-
Zulu-Natal. Written informed consent to participate 
in the study was obtained from all participants. For 
confidentiality, participants were asked not to write 
their names anywhere on the questionnaire. The data 
was captured and analyzed using the Microsoft Ex-
cel and Statistical Package for Social Sciences (SPSS 
15.0). Analysis done included descriptive statistics 
such as frequencies and percentages and results are 
presented in tabular format. 

Results

Demographic details 
The study sample was one hundred and seventeen 

subjects (N=117), and included 45% males and 55% 
females. There were 55% Indians, 27% Whites, 17% 
Blacks, and 1% Coloured.  

Diagnostics Skills
Fifty three percent of the total respondents had 

certification in diagnostic procedures. Of these, 60% 
reported not performing contact tonometry and 78 
D/90 D lens fundus examination while 84% and 78% 
reported not performing BIO and gonioscopy respec-
tively. The responses to the performance and frequen-
cy of diagnostic procedures are reported in Table 1.

Table 1: The percentages of the optometrists using specific diagnostic procedures are provided here. Also, the frequencies of use 
of each procedure are shown. The most commonly practiced procedures were contact tonometry (40%) and 78 D/90 D lens fundus 
examination (40%) and the least was BIO (16%). 
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Sixty percent of optometrists, who were certified 
in diagnostic procedures, reported that they were not 
confident and proficient in performing the techniques 
while 61% reported that lack of incentives discour-
aged them from performing these diagnostic proce-
dures. When asked if chair time was an important fac-
tor in performing the techniques, 60% agreed while 
77% reported that they felt that patient satisfaction 
was enhanced by performing diagnostic techniques. 
The responses to the other questions on diagnostic 

Table 2: The percentage responses of optometrists who were certified in diagnostic procedures to various statements on the proce-
dures are shown.

Table 3: The percentage of responses to various statements on referral and management practices are shown.

procedures are illustrated in Table 2.
Of the total respondents included in the analysis 

(N = 117), 86% agreed that they were confident about 
the accuracy of their referrals. Forty five percent disa-
greed when asked if diagnostic procedures should be 
the sole responsibility of ophthalmologists while 48% 
reported that the procedures should be incorporated 
into a routine eye examination. Other responses are 
illustrated in Table 3.
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Discussion 

There has been great interest in the role that op-
tometrists can play in the diagnosis and management 
of ocular diseases and as primary health care profes-
sionals. Various publications23-25 support the potential 
contribution from optometrists in this regard. The 
purpose of including diagnostic procedures such as 
applanation tonometry into the optometry curriculum 
was to ensure a comprehensive assessment of visual 
and ocular health status in patients9. While students 
take many courses in training, on graduation relative-
ly few of these are applied in practice26. Within these 
courses students are taught many methods of diagno-
sis and management, but after graduation, it seems too 
many use only a few of these methods in practice27. 
There are many reasons for the above, which may in-
clude time, finances, lack of confidence or inexperi-
ence, et cetera27. 

The respondents in this sample showed a fairly 
equitable gender distribution (55% females and 45% 
males). However, the racial distribution did not re-
flect the distribution of the provincial population. 
This largely reflects historical legislation and imbal-
ances. More than half (53%) of the respondents were 
certified in diagnostic procedures; a positive trend at 
this early stage of legislation allowing optometrists 
the use of these procedures. 

The majority (60%) of the respondents who were 
certified in diagnostic procedures reported not per-
forming contact tonometry. This could be due to the 
fact that many used other methods of IOP assessment 
such as non-contact tonometry which were probably 
considered to be simpler, requiring no use of local 
anesthetic12, 13. Also, many, (60% and 84%) did not 
routinely perform 78 D/90 D and BIO fundus exami-
nation respectively (Table 1). This could be indicative 
that most optometrists preferred performing non-my-
driatic direct ophthalmoscopy as a method of fundus 
examination and evaluation. The finding that 78% of 
respondents certified in diagnostic procedures did not 
perform gonioscopy could indicate that many used 
other non-invasive angle assessment approaches such 
as limbal anterior chamber depth measurement with 
the Van Herrick technique22. 

Many respondents (60%) who were certified in 
diagnostic procedures disagreed when asked if they 
were confident in performing diagnostics (Table 2). 

Infrequent use of a procedure can lead to loss of skill 
which can lead to loss of confidence. The majority 
of respondents (61%) agreed that lack of incentives 
discouraged them from performing diagnostics, sug-
gesting that lack of remuneration may be a barrier 
to performing the techniques. Unfortunately, pric-
ing structures are not set and medical schemes do 
not compensate optometrists separately for practic-
ing these diagnostic procedures as it is seen as part 
of a comprehensive examination. This is consistent 
with the report that chair time was an important con-
sideration when deciding whether or not to perform 
the procedures indicating this could be another fac-
tor preventing the performance of diagnostic tech-
niques. Despite the above responses, many respond-
ents (77%) felt that patient satisfaction is enhanced 
by performing diagnostic procedures highlighting the 
fact that optometrists are aware of the importance of 
the relevant diagnostic procedures. 

Of the total responses (N = 117) included in the 
analysis, 86% agreed that they were confident about 
the accuracy of their referrals (Table 3). These results 
are good, as comprehensive care of patients require 
accurate referrals between optometrists and ophthal-
mologists. Significantly, 45% of the respondents disa-
greed that diagnostic procedures should be the sole 
responsibility of ophthalmologists, while 39% were 
neutral. This is what it should be as the provision of 
sufficient eye care requires both professionals. When 
asked whether these diagnostic procedures should be 
incorporated into a routine examination, a significant 
proportion (48%) of the respondents answered in the 
affirmative and 36% were neutral. 

The results of this survey indicate that too few 
practitioners engaged in techniques that constitute 
the eye disease diagnostic examination, despite being 
certified in those procedures. The diagnostic course in 
optometry departments should be treated as a teach-
ing clinic associated with didactic courses similar to 
the relationships between courses and clinics in con-
tact lenses, binocular vision, et cetera. However, it is 
seldom viewed as such. Instead, it is often viewed as 
an auxiliary training. Also, the proportion of clinical 
time allocated to the diagnostic course may be insuffi-
cient. It is suggested that this course must be allocated 
sufficient time and have the same status as contact 
lenses, binocular vision et cetera. Another approach 
would be to increase the emphasis and use of these 
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Referencesprocedures during all clinical activities in undergrad-
uate education. This way students would emerge from 
their courses and would properly understand when 
and how to use these procedures and would proba-
bly use them more frequently despite the other issues 
such as chair time, et cetera. Further, those optom-
etrists who have educational certification such as the 
CAS should engage in clinical rotations in hospitals 
and other clinical settings, as is done in the USA to 
gain the necessary skills and competencies in diag-
nostic procedures. 

Current legislation allows optometrists to carry 
a bigger responsibility for different types of ocular 
conditions encountered in the clinical setting includ-
ing the use of diagnostic procedures9. This is now a 
national expectation and standard. This also implies 
that optometrists will be held fully liable and respon-
sible for diagnosing various conditions through the 
use of diagnostic procedures. Creative ways should 
be explored of developing the extent of the diagnos-
tic course and practice ensuring that all coursework 
norms and clinical requirements are fully expressed 
and met. Also, a certain number of CPD credit points 
per year specifically in diagnostic procedures may 
be offered via hands-on workshops for optometrists. 
Perhaps the HPCSA and training institutions should 
assist on what should constitute acceptable minimum 
diagnostic procedures for eye care practice and how 
this may be achieved. 

In order for optometrists to play a vital role in 
comprehensive eye care, a consistent and effective 
use of all the relevant diagnostic procedures should 
be encouraged, particularly given the limited success 
in recasting the image of the profession in a less sub-
servient manner. Although the findings of this study 
cannot be generalized to optometrists nationwide, it 
does provide valuable information and suggests that 
more work is needed to ensure the introduction of 
these diagnostic procedures fully enhances the qual-
ity of patient care via South African optometrists. 
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Appendix 1

Dear Participant,
This survey is being conducted to establish the practices of specific diagnostic techniques requiring the use 
of ophthalmic drugs. The specific techniques being investigated are contact tonometry, 78 D/90 D, BIO 
and gonioscopy and are referred to as diagnostic procedures in this survey. Please write the corresponding 
number that best describes your response on the right side of the table.
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