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Abstract

Background: Optometrists with different levels of optometric education in India provide eye care services under various capacities to the public.

Aim: The study evaluated the status of optometrists in terms of their knowledge, skills and frequency of skill utilisation in public and private sectors.

Setting: A quantitative study design was adopted using a survey questionnaire that was distributed to optometrists providing eye care services in public and private sectors.

Methods: A structured and validated questionnaire with closed-ended questions was administered to 650 participants.

Results: A total of 400 completed questionnaires were received (response rate = 62%) of which 207 respondents were males (52%) and 193 females (48%). Most (57%) of the respondents were bachelor’s degree holders with 86% of the respondents in the private sector and 14% in the public sector. The knowledge level of ancillary and diagnostic tests (69%) was the least amongst public sector optometrists whilst it was binocular indirect ophthalmoscopy (66%) for private sector optometrists. The skill levels in indirect ophthalmoscopy was least amongst the public sector (56%) and private sector (44%) optometrists. Indirect ophthalmoscopy showed the least frequency of skill utilisation amongst public sector (13%) and private sector (34%) optometrists.

Conclusion: The study highlighted the need for mandating best practice standards, and expanding the scope of defined practice, as optometrists are better suited for diagnostic roles and comprehensive eye examinations, and can contribute effectively towards averting preventable blindness.
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Introduction

In India, optometry has made tremendous progress in terms of education and service delivery since the establishment of the first school of optometry in 1958. In many parts of the world, optometry is recognised as an independent profession offering primary eye care services and it is enacted into health legislation.1,2 However, India is yet to recognise optometry as an independent primary eye care profession. The scope of practice of optometry varies from country to country and in India, it is poorly defined.3,4

India with a population of 1.3 billion has 9000 optometrists who have undergone four years of degree level education in optometry and 40 000 ophthalmic technicians/assistants who have undergone two years of diploma education in ophthalmic training.5 Almost all developed countries (including the United States, United Kingdom, Australia and Canada) with optometry as a recognised profession have restrictions on who may provide eye examinations and who may prescribe and dispense optical appliances.6 In India there are no such restrictions as there is no regulatory body governing either the dispensing of optical appliances or optometric eye care. In India, optometry education is offered at diploma (2 years) or degree (4 years) levels. Several universities also offer post-graduation (2 years) and PhD in optometry specialities as well in the recent past. The diploma programme first established in the year 1958 comprises a 2-year course and the curriculum is more oriented towards ophthalmology, preparing students for practice under the supervision of ophthalmologists whereas the undergraduate programme which was first started in the year 1985 is structured in such a way that it prepares students for independent practice within the scope of optometry. Lack of standardisation of programmes, disparate entry and exit competencies, poorly defined career paths and unequal scope of practice for optometrists and Mid-Level Ophthalmic Personnel (MLOP) are major causes for concern in India and other countries where the profession is unregulated.7,8,9 Because of an unregulated optometry environment, there is neither a central registry for all optometrists in the country nor is there any information on service delivery and its contribution to the Indian eye care system.4 Furthermore, the level of education and the scope of practice is varied.4 In the Indian healthcare system, statutory bodies exist for doctors, nurses, pharmacists and dental practitioners, but there is no regulatory structure for optometrists. The state’s medical council recognises ophthalmic assistants (diploma holders) under the paramedical council and registers them under the same.10,11 Earlier government jobs were offered to diploma holders (ophthalmic assistants) only, but in the recent years government jobs for diploma and degree holders were recognised by the Ministry of Health and Family Welfare (MOHFW) and posts opened for optometrists in government setups.10,12 Optometrists in India provide primary eye care services under different capacities to the public (Table 1). Most optometrists offer their services in hospital-based practice followed by academia and optical retail.4 In the private sector optometrists are presently placed in hospitals, optical outlets or stand-alone practices whilst in the public sector they are placed as state or central government employees providing eye care at the primary and secondary level.6 The primary eye care services in India are integrated into the healthcare system offering refraction and screening of common ocular conditions at the community or primary health centres catering for a population ranging between 30 000 and 100 000.13 The Para Medical Ophthalmic Assistant (PMOA) who are diploma holders offer services at the primary level and make referrals. At secondary eye care centres ophthalmological services are offered including surgeries. An Internet-based questionnaire study on 4-year trained optometrists documented the example of optometry practice and scope of administration in India, but the study had limitations as it omitted most optometrists with education ranging between two and four years.4 This study evaluated the status of optometrists in terms of their knowledge and skill levels, and frequency of optometric skill utilisation in private and public sectors.
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Subjects and methods

The participants in the study were involved in providing optometry services in public or private practice having at least two years or more formal education in optometry in accordance with the Indian Optometry Federation (IOF) nomenclature of ‘Optometrist’ in India.6

Methodology

A comprehensive review of the literature was undertaken and based on this a questionnaire was developed to evaluate optometrists in terms of their knowledge, skill levels and frequency of skill utilisation in private and public sectors, and to establish what the optometrist is capable of against what he or she is presently practising.

Study design and duration

A quantitative study design was adopted using a validated questionnaire to collect responses from optometrists rendering optometry services in the public and private sectors. This study was conducted between June and September 2018. A stratified random sampling method was employed with a sample size of 400 participants. The stratified population consisted of 9000 4-year trained optometrists and 40 000 2-year trained optometrists.5 Participation in this study was voluntary. Currently, there is no central registry for diploma and degree holders in optometry in India.

Development of the questionnaire

The study was conducted using a validated survey questionnaire with closed-ended questions. The questionnaire included demographic data consisting of age, gender, current job title and years of experience in the present designation followed by the area of practice. The questionnaire consisted of 14 skill sets, which were identified by the World Council of Optometry (WCO) as necessary to conduct a comprehensive eye examination by an optometrist. The respondent had to score each skill listed based on knowledge level, skill level as well as frequency of skill utilisation on a five-point Likert scale where ‘1’ indicated poor knowledge/skill level and ‘5’ indicated excellent knowledge/skill level. Similarly, the frequency of the performing skill was graded between 1 and 5 where 1 indicated never and 5 indicated always performing the skill. The information sheet and consent forms were distributed to all the respondents. Then, they were received back from them and stored as hard copy.

Reliability and validity of the questionnaire

The reliability of the questionnaire was tested using Cronbach’s alpha and test-retest reliability. The first 50 respondents to the questionnaire were administered the questionnaire again within a gap of 15 days to check for test-retest reliability. The Cronbach’s alpha was computed for all items in the questionnaire. A score of 0.80 and above implied a high correlation between items, thus indicating the questionnaire to be consistently reliable. Wilcoxon’s non-parametric statistical test showed that there was no statistical difference in the results obtained between the two tests indicating a high degree of reliability.

Validation of the questionnaire

The questionnaire was validated by two methods – face validation as well as content validation. The questionnaire used in the study was face validated by six experts outside of the research area in the field of optometry. The experts involved in face validation included optometrists practising in public sector, private sector as well as academicians. Seven experts in the field of optometry in India were involved in content validation of the questionnaire. The seven experts included optometrists offering eye care services to the public in various set-ups in public and private sectors such as hospitals (eye hospitals), clinics and optical outlets. The experts were asked to rate the relevance of each item on the questionnaire on a four-point Likert scale of ‘1’ not relevant ‘2’ somewhat relevant ‘3’ quite relevant and ‘4’ highly relevant. The Content Validation Index (CVI) was computed for each item taking those answers relevant with a score of three and four on the Likert scale and omitting those with a score of one and two on the Likert scale as non-relevant. The Individual Content Validity Index (I-CVI), Scale Level Content Validity Index with the average method (S-CVI/Average) and Scale level Content Validity with universal average (S-CVI/UA) were measured. The I-CVI score for each item was 0.86 and above, thus indicating that it had good individual content validity. The score for scale CVI with the average method was 0.86 implying excellent validity whilst the score for scale CVI with universal average was 0.91, wherein any score above 0.90 was considered excellent validity.

Administering and recording questionnaire data

Data capture and analysis

The data captured was analysed based on the variables for qualification, gender and sector of practice. Frequencies and percentages as well as non-parametric statistics such as Chi-square tests and Kendell’s tau-b were used for analysis.

Ethical considerations

Ethical clearance was obtained from the Humanities and Social Sciences Research Ethics committee (HSSREC) from a large public university prior to administering the questionnaire (protocol reference number: HSS/1635/017D). The questionnaire was distributed both as hard and soft copies to practising optometrists across the country via electronic mail and post. All responses were collected as physical copies coded and data entered in Microsoft Excel. A signed consent form was obtained from all respondents in the study. Completed questionnaires that were received were coded and data entered into the Excel sheet by the researcher. A double entering technique ensured correctness of data entered. Data access was available only to the researcher.

Results

Of the 650 questionnaires sent out, 425 responses were received whilst 25 questionnaires were incomplete and could not be used for analysis. From the 400 completed questionnaires (response rate, 62%), 52% (n = 207) were males and 48% (n = 193) were females with ages between 19 years and 58 years (median: 26 years and mean age and standard deviation [s.d.] of 29 ± 8 years). The qualification of the respondents ranged from a diploma to a PhD in optometry, although the majority (57%) of the respondents were bachelor’s degree graduates in optometry (Figure 1). The respondents were geographically distributed across the country; however slightly less than half (41%) of the respondents were from the south zone (southern part of India).
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Most respondents (86%) rendered optometry eye care services in the private sector whilst only 14% were in the public sector. Amongst the public sector optometrists, 50% were diploma holders. The study respondents were practising in hospitals, optical outlets and stand-alone practices as shown in Figure 2.
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The responses by the 400 optometrists to the 14 skill sets listed in the questionnaire were statistically analysed using the chi-square test. The mean knowledge, skill level and frequency of skill utilisation amongst public and private sector optometrists along with their p-values are given in Table 1. The mean knowledge, skill level and frequency of skill utilisation between public and private sector optometrists in the study highlighted in orange indicate values less than 60% whilst significant p-values are highlighted in mauve (Table 2). The overall results for each of the 14 skills sets in the questionnaire are presented in Table 2. The overall percentage score of respondents were taken, taking the median score of three and above on Likert scale representing responses good, very good and excellent for knowledge and skill level. For frequency of skill utilisation, the median score of three above on Likert scale was taken indicating responses sometimes, often and always.
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A statistically significant difference (Table 2) in knowledge level between public and private sector optometrists was noted in all skill sets except history taking, subjective evaluation, contact lens, optical dispensing, indirect ophthalmoscopy, community/public health activities and referrals. The knowledge level in ancillary and diagnostic tests (69%) was the least amongst public sector optometrists whilst it was the least in indirect ophthalmoscopy (66%) for private sector optometrists (Table 2). Significant differences in skill level were noted between public and private sector optometrists in most skill sets except history taking, subjective evaluation, optical dispensing, community/public health activities and referrals. The public sector optometrists showed least skill levels in indirect ophthalmoscopy (56%) and ancillary and diagnostic tests (62%) whilst the private sector optometrists showed least skill levels in indirect ophthalmoscopy (44%) and direct ophthalmoscopy (DO) (52%) (Table 2).

Indirect ophthalmoscopy (13%) and ancillary and diagnostic tests (37%) showed the least frequency of skill utilisation amongst public sector optometrists whilst it was indirect ophthalmoscopy (34%) and DO (43%) for private sector optometrists. Statistically significant difference in frequency of skill utilisation was noticed in all skill sets between public and private sector optometrists except history taking and DO (Table 1). The overall analyses indicate that there is statistically significant difference in knowledge level (p = 0.034) and frequency of skill utilisation (p = 0.006) between public and private sector optometrists as seen in Table 2.

In the study, 50% of the respondents working in the public sector were diploma holders and 14% of the optometrists in the study were rendering services in the public sector. An overall analysis of the knowledge, skill level and frequency of optometry skill utilisation between diploma and degree holders was carried out. Knowledge level amongst diploma holders was the least in indirect ophthalmoscopy (50%), followed by DO (59%) and low vision evaluation (63%) whilst in degree holders, it was least in indirect ophthalmoscopy (76%), followed by ancillary and diagnostic tests (84%), DO (87%) and contact lens (87%) (Table 2). The skill level amongst diploma holders was the least in indirect ophthalmoscopy (33%), DO (49%) and low vision evaluation (54%) whilst in degree holders it was the least in indirect ophthalmoscopy (42%), DO (69%) and ancillary and diagnostic tests (76%). A statistically significant difference (Table 3) in knowledge level between diploma and degree holders was noted in majority of the skill sets except history taking, optical dispensing, community/public health activities, referrals and record keeping. Amongst skill levels a statistically significant difference (Table 3) has been noted in all skill sets except history taking, optical dispensing, ancillary and diagnostic tests, indirect ophthalmoscopy, community/public health activities, referrals and record keeping.

The frequency of skill utilisation amongst diploma holders was the least in indirect ophthalmoscopy (14%), DO (26%) and low vision evaluation (37%) whilst amongst degree holders it was the least in indirect ophthalmoscopy (28%), DO (48%) and ancillary and diagnostic tests (54%). A statistically significant difference (Table 3) in frequency of skill utilisation between diploma and degree holders was noted in majority of the skill sets except optical dispensing, ancillary and diagnostic tests, DO, indirect ophthalmoscopy, community/public health activities, referrals and record keeping.

The overall analysis of the knowledge, skill and frequency of skill utilisation was carried out based on education level between diploma and degree holders in optometry, and it revealed that there is statistically significant difference in overall knowledge (p = 0.002), skill level (p = 0.024) and frequency of skill utilisation (p = 0.042) between diploma and degree holders in the study as seen in Table 2.

Discussion

Knowledge level

The study revealed that the knowledge levels of optometrists was high in almost all the skills listed in the questionnaire, with the least being in indirect ophthalmoscopy, ancillary and diagnostic tests, and DO. Knowledge influences the skill level or competence and gives the optometrist the confidence to perform a skill. A previous study conducted in India in 2015 reported that optometrists with post-graduate qualifications in optometry understood the importance of investigations and comprehensive clinical examination and were more confident in performing them. This indicated that optometrists with undergraduate qualification in optometry are not sufficiently prepared in terms of knowledge and training, denying them the confidence to offer comprehensive eye care services.4 Primary eye care forms an integral part of comprehensive eye care and should target not only blindness and visual impairment but should also address ocular morbidity.14 The components that constitute primary eye care such as eye health education, symptom identification, visual measurement, basic eye examination, diagnosis and timely referral should be part of the training for optometrists.14

Fundus examination completes the eye examination and forms an integral aspect of any primary eye examination. The study reported of 79% and 69% of knowledge of direct and indirect ophthalmoscopy, respectively. Poor knowledge of ophthalmoscopy, direct or indirect, negatively impacts on the usage of the skill as shown in the present study which showed that fundus examination was the least performed skill which correlates with their poor skill utilisation. Ophthalmoscopy forms a critical and most important part of an eye exam as it can provide valuable information about eye and general health and decide upon treatment options. Ancillary and diagnostic tests help confirm diagnosis and rule out differential diagnosis. The study also revealed that the knowledge level of diploma holders was significantly less than that of the degree holders in all the skill sets under consideration except for history taking. The absence of a competency-based framework for different cadres of optometry in India leads to confusion in the scope of practice, hence the discrepancies in knowledge in the study findings.

Skill level

This study found that except for history taking, all the other skills listed in the questionnaire showed low skill levels compared to knowledge level. Furthermore, the study established that the skill level for diploma holders was significantly less than that of degree holders. It should be noted, however, that the skill level was self-reported and indicated their perceived level of competence. The overall reported low level of skill compared to knowledge level could be attributed to less exposure to the practical aspect of the skill; hence, the theoretical knowledge could be sound but the work-based limitation in the practical aspect compromises the optometrist’s ability to confidently perform a particular skill. The low skill level could also be attributed to the absence of clinical training, which is the most essential element of any optometry programme. The reasons for this could be lack of equipment for clinical training, lack of teaching faculties for training as well as lack of clinical training knowledge and assessment in teaching faculties in schools and colleges across the country. The absence of accredited standards or curricula for allied ophthalmic personnel has been cited by Arora et al which stressed the need for competency-based assessment using clinical-rubrics to assess the knowledge and skill levels.15 Innovative approaches in teaching and assessment could potentially help determine the gaps in knowledge and skills, making learning a great and holistic experience.16

Frequency of utilisation of skills

The results indicate that the respondents in the study routinely performed history taking as well as objective and subjective evaluation. The results correlate with a previous study conducted in India by Thite et al.4 The results for frequency of utilisation of slit lamp reveal that gonioscopy and applanation tonometry were the least performed skills, which also correlate with their knowledge and skill level.

A study conducted on urban and rural school children in Tamil Nadu, India reported a high prevalence of non-strabismic binocular vision anomalies which increased with increasing age and recommended routine screening for binocular vision anomalies.17 The results of this study indicate that binocular vision evaluation is not a routinely performed skill in practice and this finding correlates with the previous study by Thite et al,4 which reported that only 45% of the respondents in the study routinely performed binocular vision evaluation. The present study revealed that knowledge and skill levels in binocular vision evaluation were 85% and 80%, respectively, whilst skill utilisation in binocular vision evaluation was only 65% indicating that binocular vision evaluation was not a routinely performed skill although it was higher compared to the findings in the previous study conducted by Thite et al.4 The results suggest that binocular vision evaluation is not a routinely performed skill. Both public and private sector optometrists did not routinely perform these tests even though a high prevalence of non-strabismic binocular vision anomalies has been reported and constitutes part of the comprehensive optometric examination based on the WCO guidelines.

The study found that the frequency of utilisation of skills under contact lenses and low vision evaluation is significantly low as compared to knowledge and skill level, which is comparable to a previous study by Thite et al.4 These results indicate either poor sources of low vision aids and contact lenses or insufficient training in these skills. A survey seeking to profile optometrists and optometric practices in Ghana revealed that history taking, DO, visual acuity, slit lamp biomicroscopy and retinoscopy were the most frequently performed procedures whilst the least performed procedures were contact lens and low vision assessments.18 Another study conducted in South Africa revealed that case history, visual acuity and ophthalmoscopy were routinely performed skills whilst slit lamp examination and non-contact tonometry were the least performed skills.19 This is consistent with the low uptake of contact lenses in the developing world.

Ancillary and diagnostic tests such as colour vision tests, confrontation tests, perimetry, Optical Coherence Tomography (OCT), Fundus Fluorescein Angiography (FFA) and A-scan Ultrasound were the least performed after ophthalmoscopy, indicating that optometrists in India are not utilised for such diagnostic services. The ancillary and diagnostic tests help confirm or rule out differential diagnosis; they enable in-depth assessment and identification of ocular and possible effects of systemic diseases. Optometrists play a vital role in diagnosing ocular disease and complementing the services of ophthalmologists to reduce the burden of preventable blindness18,19,20,21 Diagnostic skills should be integral in optometry training and service delivery. The results of this study concurred with the study by Thite et al confirming that diagnostic skills as well as the frequency of performing these skills are low in both public and private sectors optometrists.4

The fundus examination is an essential and routinely performed component of comprehensive eye examination that detects diabetic retinopathy and other highly prevalent conditions such as hypertensive retinopathy, vasculitis, Central Retinal Artery Occlusion (CRAO) and Central Retinal Vein Occlusion (CRVO).22 This study revealed that only 42% of the respondents in the study performed DO as against 100% in a study conducted in Ghana on optometrists, indicating that this skill was performed routinely in every practice.18 Another study conducted in Ireland indicated that DO was their first technique of choice for the fundus examination.23 A previous study conducted in India on practice patterns also revealed that only 21% of optometrists routinely performed DO whilst 50% performed only when indicated, thus indicating that the fundus examination is not part of routine optometry eye care examination in India.4 The increasing prevalence of systemic conditions like diabetes and hypertension necessitates a fundus examination and ancillary tests to detect ocular manifestations of these systemic conditions. The role of an optometrist in primary eye care is incomplete without the fundus examination, which should be routinely carried out, and be an integral component of all eye care practices. Comprehensive eye examinations help in screening and early detection of common eye diseases, thus reducing morbidity and the burden of avoidable blindness.22 The overall analysis shows that optometrists’ knowledge and skill levels are underutilised owing to a lack of confidence from poor training and/or lack of equipment needed in performing certain clinical skills in a given setup as well as an ill-defined scope of practice.

Comparison of knowledge, skill level and utilisation of skills between diploma and degree holders in the study

A comparison of the levels of knowledge and skills and frequency of utilisation of skills between diploma and degree holders involved in the study revealed a significant difference in knowledge level in all the skills between diploma and degree holders except in auto-refraction (AR). Under skill level and frequency of utilisation of skills, there were significant differences between degree and diploma holders, except for AR, ability to order and verify the ordered lenses against prescription prior to delivery, patient instruction on spectacle use, care and maintenance, ability to manage patients with complaints, indirect ophthalmoscopy, screening camps, awareness programmes and record keeping. This was expected considering the limited role played by the cadres and their involvement in screening programmes and optical dispensing.

In this study, 24% of the respondents worked either in optical chains or stand-alone practices, hence the overlap in work for both diploma and degree holders, a finding highlighted under optical dispensing, wherein no significant difference is noticeable in skill level and frequency of skill utilisation. The study revealed that the frequency of skill utilisation is not significantly different, meaning that diploma and degree holders end up delivering the same services and functions despite the differences in their knowledge and skills. The importance of this aspect, that is the differences in knowledge and skills is discussed by Murthy and Raman in the 2009 study who posited that primary eye care is an integral part of comprehensive eye care and further highlighted the importance of defining the knowledge and skill requirements of primary eye care workers in the eye health delivery system.14 Studies reveal that inadequate training and support impede the implementation of training programmes, resulting in poor knowledge and skills amongst eye care professionals and the resultant substandard service delivery.24,25

Limitations of the study

The knowledge, skills and utilisation of optometry skills were self-reported (questionnaire-based study) and may not have been truly reflective of the service delivery although the questionnaire was constructed in such a way that it established the capabilities of optometrists against what they are currently practising. The absence of a central registry for optometrists in the country has led to unequal representation of public and private sector optometrists in this study as well as the number of respondents given the size of the country, which could be a limitation of the study.

Conclusion

There is a significant underutilisation of skills amongst public and private sector optometrists with significant disparities in knowledge and skills between diploma and degree holders in optometry in India. Despite these differences, both end up providing eye care services. Optometrists are mostly involved in refraction and optical dispensing services whilst important ancillary and diagnostic tests were the skills least performed by practising optometrists after ophthalmoscopy. Systemic health conditions such as diabetes, hypertension and obesity are reaching epidemic levels and optometrists can play an important role in the early detection of sight-threatening complications caused by these systemic diseases. This study suggests that optometrists are better suited for diagnostic and management roles in terms of dealing with ocular and systemic conditions through appropriate education and training; therefore, they can contribute effectively towards averting preventable blindness. Optometrists can thus be better utilised in both the public and private sectors to offer comprehensive eye care services to the benefit of the patient. It can be concluded that failure to mandate the best practice standards, coupled with an ill-defined scope of practice, results in the underutilisation of optometry services in public and private sectors. A well-defined scope of practice for degree and diploma optometrists in the public and private sectors could enhance their roles and improve vision and eye health across the country.
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TABLE 1: Overall analysis of knowledge, skill level and frequency of optometry skill utilisation between public and private sector optometrists in the study.

Item number List of skills

Knowledge level (%)

Skill level (%)

Frequency of skill utilisation (%)

Public sector Private sector P Public sector Private sector P Public sector Private sector P

1 History taking 99.1 100.0 0.492 98.8 100.0 0.427 98.6 96.3 0.239
2 Objective evaluation 935 100.0 0.034* 91.2 98.7 0.024* 76.7 94.2 <0.001%**
3 Subjective evaluation 93.7 95.2 0.627 927 94.2 0.542 86.4 92.0 0.039*
4 slit lamp evaluation 74.3 96.1 <0.001*** 74.8 83.0 0.004 49.7 73.8 <0.001%**
5 Binocular vision evaluation 74.3 9.1 <0.001%** 68.7 91.0 <0.001%** 542 75.8 <0.001%**
6 Contact lens 74.8 85.0 0.094 66.0 79.8 0.008** 4238 67.0 0.009%*
7 Low vision evaluation 702 95.8 <0.001*** 65.4 89.2 <0.001*** 39.8 65.7 <0.001%**
8 Optical dispensing 93.0 9.8 0.345 91.8 90.2 0.623 782 80.0 0.642
9 Ancillary and diagnostic tests ~ 69.4 86.7 <0.001%** 623 787 <0.001*** 37.0 64.7 <0.001%**
10 Direct ophthalmoscopy 87.0 712 <0.001%** 75.7 52.0 <0.001*** 412 43.0 0.589
11 Indirect 71.8 66.0 0.134 56.0 444 0.006" 12.8 343

ophthalmoscopy <0.001%**
12 Community/public health 95.4 100.0 0.428 94.8 96.7 0.663 87.8 782 0.004**

activities
13 Referrals 95.8 943 0.627 93.0 932 1 779 94.0 <0.001%**
14 Recordkeeping 90.2 99.0 0.003** 818 100.0 <0.001%** 66.7 100.0 <0.001%**
15 Overall analysis 84.2 92.4 0.034 79.9 84.8 0.194 61.4 762 0.006**

* Sionificant; **, highly significant: ***, very high significant.
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TABLE 2: Overall analysis of knowledge, skill level and frequency of optometry skill utilisation between diploma and degree sector holders of optometry in the study.

ltem  List of skills Knowledge level (%) P skill level (%) » Frequency of skill »
number utilisation (%)
Diploma  Degree Diploma Degree Diploma Degree
0 History taking 99.1 99.3 0.796 98.1 99.3 0291 953 993  0.007**
2 Objective evaluation
Retinoscopy 97.2 993 0.091 935 95.9 0309 925 980  0.009**
AR 98.1 99.0 0501 98.1 98.0 091 888 8.3 0521
NoT 8.1 97.3 <0.001%*+ 813 9.5 <0.001*** 626 751  0.014*
Keratometry 925 97.6 0.018* %0.7 9.2 0.026* 710 853  <0.001%+*
Pupil evaluation 935 98.0 0.025* 916 97.6 0.007+* 822 922 0004**
Overall analysis 93.0 98.0 0.019* 916 97.4 0.002+* 802 880  0005**
3 Subjective evaluation
Visual Acuity 100.0 99.7 0545 98.1 993 0291 981 990 0501
Subjective refraction 98.1 983 0913 %.3 983 0225 935 969 0117
icc 74.8 9.9 <0.001%*+ 71.0 89.4 <0.001*** 533 741 <0.001%**
Duochrome 79.4 95.6 <0.001%*+ 76.6 90.4 <0.001*** 701 915  <0.001***
Binocular balancing 785 9.2 <0.001%*+ 776 9.5 <0.001*** 682 836 <0.001%**
Fogging 87.9 %.6 <0.001%*+ 86.0 95.2 0.002 813 922 0002+
Prescription writing 99.1 983 0574 99.1 97.6 0358 %3 %6 0875
Overall analysis 87.0 97.0 <0.001%*+ 86.0 95.0 <0.001*** 800 910  0.002**
4 slit lamp evaluation
Anterior segment 813 93.9 <0001+ 785 925 <0001*** 682 812 0006
Anterior chamber 813 922 0.002+* 785 86.7 0.045 626 782  0.002%*
Crystalline lens 79.4 9.5 <0001+ 72.0 90.1 <0.001*** 579 785  <0.001%**
Gonioscopy 393 717 <0001+ 224 52.9 <0.001%** 84 314  <0.001%**
Applanation Tonometry 720 90.1 <0001+ 66.4 86.0 <0001*** 477 611 0016
TBUT 776 9.2 <0001+ 70.1 915 <0.001*** 523 713  <0.001%**
Overall analysis 720 90.1 <0001+ 65.3 84.0 <0.001*** 504  67.0 <0.001%**
5 Binocular vision evaluation
Diagnostic parameters 69.2 932 <0.001%*+ 62.6 87.7 <0.001*** 486 730 <0.001%**
Sensory status 617 90.4 <0.001%*+ 55.1 85.7 <0.001*** 449 700 <0.001***
Vergence function 57.9 90.4 <0.001%*+ 55.1 86.7 <0.001*** 411 737  <0.001%**
Amblyopia 74.8 918 <0.001%*+ 712.0 87.7 <0.001*** 533 710 <0.001***
Overall analysis 66.0 920 <0.001%*+ 613 87.7 <0.001***  47.4 720 <0.001%**
6 Contact lens
scL 8.1 932 0.006 79.4 8.3 0.091 617 713 0065
Patient instruction 832 935 0.002+* 79.4 918 <0.001*** 664 771 0.029*
RGP 542 843 <0001+ 46.7 795 <0.001*** 308 567 <0.001%**
Patient Instruction 542 86.7 <0001+ 495 833 <0.001%** 336 625 <0.001%**
Tonic fens 62.6 86.7 <0001+ 54.2 829 <0.001%** 411 638  <0.001%**
Cosmetic lens 673 89.4 <0001+ 61.7 829 <0001*** 505 584  0.159
CL complications 645 87.7 <0001+ 55.1 77.8 <0001*** 505 560 0328
Specialty CL 514 720 <0001+ 43.0 59.4 0.004 271 348 0146
Overall analysis 65.7 87.2 <0.001%*+ 59.2 81.0 <0.001*** 447  60.0 <0.001***
7 Low vision evaluation
Low vision patient identifid 70.1 9.2 <0.001%*+ 59.8 9238 <0.001*** 374 628 <0.001%**
Ability to prescribe low vision devices as per 58.9 922 <0.001%*+ 523 87.7 <0.001*** 327 604 <0.001***
patient needs
Patient instruction 673 918 <0.001%*+ 59.8 83.7 <0.001*** 430 642 <0.001***
Monitoring and evaluation 58.9 88.7 <0.001%*+ 495 853 <0.001*** 374 553  0.002**
Rehabilitation and further referrals 617 833 <0.001%*+ 50.5 785 <0.001*** 374 491  0.037*
Overall analysis 62.7 90.1 <0.001%*+ 53.7 86.7 <0.001*** 374 587  0.002**
8 Optical dispensing
Ability to interpret prescription 9.4 97.3 0.166 9.4 9.9 0237 916 942 0349
Previous spectacle prescripts 9.4 97.6 0.108 9.4 98.6 0.016* 897 932 0253
Frame selection and ophthalmic lens selection 916 98.0 0.003** 916 83.4 0361 776 758 0708
Ability to perform face and frame measurements ~ 86.0 90.4 0.202 84.1 87.0 0453 701 734 0515
and markings
Ability to order and verify the ordered lenses 86.9 932 0.047* 86.0 86.7 0.854 729 744 0761
against the prescription prior to delivery
Patient instruction on spectacle use, care and 935 99.7 <0001+ 916 825 0.765 832 8.0 048
maintenance
Ability to manage patients with complaints 916 9.6 0.037* 916 87.7 0278 794 819 0575
-troubleshooting
Overall analysis 91.0 96.0 0.128 38.0 50.0 0312 790 820 0562
9 Ancillary and diagnostic tests
Amsler test 735 9.2 <0.001%** 47.7 9238 <0.001%** 477 756  <0.001%**
Colour vision test 90.7 983  <0.001%** 916 97.6 0007** 832 901 0057
Confrontation test 738 942 <0.001%** 69.2 911 <0.001%** 486 669  <0.001%**
Diplopia charting 673 901 <0.001%** 60.0 84.6 <0.001%** 3746 60.8  <0.001%**
Topography 60.7 884  <0.001%** 47.7 76.8 <0.001%** 299 546  <0.001***
FFA 542 730 <0.001++* 439 618 0.002** 234 280 0355
oct 57.9 812 <0.001%** 439 65.5 <0.001%** 290 491  <0.001***
HRT 327 549 <0.001*** 234 36.5 0.013* 131 150 0627
UFA 68.2 90.8  <0.001%** 60.7 843 <0.001%** 421 628  <0.001%**
A-scan 76.6 88.1 0.005** 70.1 76.8 0.171 542 556  0.800
B-Scan 57.9 785  <0.001%+* 439 67.6 <0.001%** 234 341  0.0400*
Overall analysis 65.4 842 <0.001%** 56.8 76.4 <0.001%** 387 536  <0.001%*
10 Direct ophthalmoscopy 58.7 8.7 <0.001%* 492 68.3 0002%* 262 476 0260
11 Indirect ophthalmoscopy 49.7 76.0 0.006** 33.0 42,0 0.246 144 282 0214
12 Community/public health activities
Screening camps 95.4 97.8 0.112 93.7 97.0 0.145 8.0 860  1.000
Awareness camps 9.2 9.7 0345 92.0 95.7 0.148 760 760  1.000
Overall analysis 95.4 97.8 0.112 93.0 97.0 0.139 810 810  1.000
13 Referrals 208 97.0 0.098 89.2 95.0 0.082 80 830  1.000
14 Recordkeeping 93.0 95.0 0437 90.0 92,0 0.386 790 850 0425
15 Overall analysis 78.0 92.0 0.002** 72.0 85.0 0.024* 60.0 710  0.042*

AR, autorefraction; NCT, non contact tonometry; JCC, Jackson's cross cylinder; TBUT, tear break up time; SCL, soft contact lens; RGP, rigid gas permeable; CL, contact lens; FFA, fundus flourescein
angiopgraphy; OCT, optical coherence tomography; HRT, Heidelberg retina tomograph; HFA, Humphrey field analyser.

* Significant; **, highly significant; ***, very high significant.





