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Abstract
Purpose: The aim of this study was to identify, assess, and reach a consensus on the professional
competencies that optometrists must acquire during their undergraduate training at the Univer-
sity of Valladolid. The results obtained may be useful in the revision of the current curriculum.
Methods: A three round Delphi study was carried out with the participation of 116 participants
grouped in 7 panels. In the first round, competencies were identified through an open-ended
question and their frequency calculated. In the successive 2nd and 3rd rounds, the consensus
and stability of each competency was established.
Results: A total of 56 professional competencies were identified, with 43 of them (77%) achiev-
ing a consensus among participants, of which the highest scores were obtained by the competen-
cies that correspond to health functions of primary visual care. Out of the 13 competencies
without consensus, for 11 of them this was due to the significant differences in assessment
among the consulted participants; for 8 competencies (14%) response stability was found, while
neither consensus nor stability were reached in 5 (9%) of the identified competencies.
Conclusions: The results obtained with this Delphi study provide a set of relevant competencies
for updating the curriculum of the university Degree in Optics and Optometry at the University
of Valladolid, improving its suitability to current and future professional reality.
© 2022 Spanish General Council of Optometry. Published by Elsevier España, S.L.U. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
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Introduction

Optometrists in Spain are healthcare professionals who per-
form activities aimed at detecting refractive errors of the
eye by means of instrumental measurements, at the use of
visual rehabilitation, prevention and hygiene techniques,
and the adaptation, calibration and control of optical aids.1

However, the professional practice of optometrists is differ-
ent in each country, so the Word Council of Optometry
(WCO) has proposed a global model of professional compe-
tencies organized into 4 categories from lowest to highest
clinical responsibility (Fig. 1) to describe this professional
practice.2 Due to its characteristics, professional practice in
Spain would be placed in category 3 of this model with cer-
tain limitations in the diagnosis and care of some
conditions,1,3,4 while category 4 would correspond to profes-
sional practice in reference countries such as the United
Kingdom, Australia, Canada or the USA.2,5-9

The training of optometrists in Spain had undergone sev-
eral changes over the years until the degree in Optics and
Optometry (4-year university studies)3 was introduced in
2010, following the adaptation to the European Higher Edu-
cation Area (EHEA). At the same time, the profession of
optometrist has evolved from activities mainly centered on
cutting lenses and assembling glasses to those related to pri-
mary eye care in optical health facilities as well as the incor-
poration of optometrists in ophthalmology clinics and public
and private healthcare hospitals.

The EHEA puts forward a competency-based teaching
model4 aiming to assist in standardizing the professional pro-
files of each profession in the different member states of the
European Union. Although there is no universally accepted
definition of competency,10,11 it is described as the “ability
to make deliberate choices from a repertoire of behaviors
for handling situations and tasks in specific contexts of pro-
fessional practice, by using and integrating knowledge,
skills, judgment, attitudes and personal values, in accor-
dance with professional role and responsibilities”.10

In order to design a competency-based curriculum, it is
necessary to identify the relevant competencies for the pro-
fessional in training,11 responding to the current and future
needs of society, to the educational and social challenges
and to the imperatives of the labor market and employabil-
ity.11 The training program (curriculum) must then be devel-
oped by defining the contents, the teaching and learning
Figure1 Global Competency-Based Model of Scope of Practice
in Optometry developed by World Council of Optometry.
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resources, the expected learning outcomes and reliable and
trustworthy assessment methods to recognize and certify
the achievements attained by the students,6,11 determining
the minimum required level to be achieved in each of the
competencies identified in any given context.2,5,6,12

There are several techniques that enable interaction and
data collection from groups involved in a complex problem,
such as the nominal group technique, focus groups, brain-
storming or the Delphi method.13,14 The Delphi method is
well recognized and consolidated for establishing and
reaching consensus on training programs and actions, analy-
sing curricula and describing the competencies of students
and teachers by consulting the opinion of different
experts.15,16 It has been widely employed in areas relating
to the university training of professionals, and specifically in
defining the professional competencies and curricula for dif-
ferent healthcare professions,13,17 such as general nursing,12

nephrology nursing,17 public health nursing18 and medical
intern students.19 It has been used precisely in the field of
optometry to develop a competency framework for optom-
etrists in specific areas, such as glaucoma,20 and for the
training of optical technicians and optometrists in Mozambi-
que.21 Furthermore, many references, while not strictly
applying the Delphi method, have consulted experts by
means of questionnaires in order to establish the competen-
cies and standards of the optometric profession by consen-
sus, such as, for example, the revision of the competency
standards for optometrists in Australia7 and Canada.5,6 The
General Optical Council’s guidelines for the continuing edu-
cation of optometrists in the United Kingdom,8 as well as the
training and competency needs of optometrists in Portugal22

were also laid out in this manner.
The purpose of this paper was to identify and reach a con-

sensus on the competencies that an optometrist should
acquire during training in the Degree of Optics and Optome-
try at the University of Valladolid (UVa). The research meth-
odology used was the Delphi method, with the participation
of different participants representing the professional and
academic landscape of this professional practice in Spain.
Material and methods

Delphi study design

The Delphi method is a process composed of several rounds
(usually between 3 and 4 rounds) in which the participants
answer a series of successive questionnaires and receive
feedback on the group’s replies. The information is collected
and analysed, and a consensus is sought semi-anonymously
with controlled feedback throughout the process in order to
gather a statistical response from the group. This result is
achieved by arriving at a consensus that may be able to pro-
vide a solution to a complex problem13 or to the question
posed.23,24

The selection of the group of participants was made fol-
lowing a nomination process in 3 steps12,21,24-26 to obtain
"useful sample"23 and to ensure that multiple realities of the
problem studied were gathered.12,21,24 The first step was
the identification of the panels. Second, preparation of lists
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(one for each panel) with specific names that met the
requirements established: the participants, that should be
specialists, affected or facilitators,13 were competent and
relevant, as well as representative or highly knowledgeable
of the professional and academic situation in the field of
optics and optometry. They were therefore capable of mak-
ing insightful contributions, and they also agreed to devote
the time necessary to take part in the study.23,24 A minimum
of 2 years of professional experience was required for the
optometrists experts.24 The third step was to prioritize the
nominated participants based on their qualifications.

The aim was to collect information taking into account
both the professional point of view and the academic point
of view in its different approaches.12 Seven panels of par-
ticipants related to professional practice and optometry
training were formed (Table 1): three panels related to pro-
fessional practice, including optometrists practicing in visual
care centers, optometrists practicing in ophthalmology clin-
ics and hospitals, and professional optometrists who have
recently begun to practice the profession (less than 4 years
of experience). A panel made up of members of the Spanish
College of Optometrists (from four different regions: Castilla
y Le�on, Galicia, Andalucía and Basque Country to be repre-
sentative of all Spain) was included because the opinion of
members belonging to institutions independent from the
university and the labor market was considered a relevant
perspective as regulatory agents of the profession.12

Because this study was focused on improving the Optometry
curricula at the University of Valladolid, three panels linked
to optometry training at this University were included: one
panel of faculty members who were optometrists. A panel of
faculty members who were not optometrist was included in
order to avoid a greater weight of information from a certain
area of training26 and because this was the profile of aca-
demics who led the current Optometry curricula. Finally, a
panel made up of final-year students of the Optics and
Optometry degree was also created, since their knowledge
of the current academic reality was considered relevant and
they represent a group concerned with the subject
matter13,27 and final “costumers” of curricula,12 thus ensur-
ing a plurality of opinions.13

The quality of a Delphi study depends, among other
things, on having a sufficient number of representative par-
ticipants13 that allows for a balance between the diversity
of opinions, representativeness of the problem, statistical
significance, feasible process of response collection, proc-
essing and analyzing the information,23,24 group perfor-
mance and cost-benefit.13 The research team invited 116
participants to participate (in person or by telephone) until
reaching 10�18 participants per panel, as it is in line with
the recommendations described in the literature24,28 with
the exception of the “Students panel” (all students’ cohort,
22 students, was included) and “Practicing optometrists in
visual care centers and hospitals” that including 19 partici-
pants in anticipation of a possible drop out along the study.

In this paper, a 3-round Delphi study was used (Fig. 2) .24

The 1st round consisted of asking an open-ended
question23,24 that was previously validated by an indepen-
dent group of 8 professionals from the academic and profes-
sional environment.23,24 Each participant had to answer the
question “What professional competencies (knowledge,
abilities, techniques, skills. . .) should every recent graduate
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in Optics and Optometry possess as a primary eye care pro-
fessional?” on an on-line platform (www.typeform.com)
with no answer length limit.24 In this round, a list of items
(professional competencies) was identified from the partici-
pants’ answers.14 In the 2nd round, an online questionnaire
(Google Forms) was used to determine the degree of consen-
sus among the participants on the competencies identified in
the 1st round.23The items obtained in the 1st round were
reduced so that questionnaire 2 was not excessively long
and could be completed in 25�30 min, to minimize the num-
ber of participants quitting and to avoid answers without
sufficient reflection.13,14,17,24 The item reduction process
grouped items identified in 1stround with similar descrip-
tion.23 No one of the suggested items were arbitrarily
removed.23 To facilitate statistical analysis, each item was
transformed into a 7-level LIKERT scale question (1=not at
all important; 7=essential)13,21 and participants rated the
importance of each of these competencies in the daily work
of an optometrist. For every 4 closed-ended questions, an
open-ended question was included so that the participants
could make any remarks they considered necessary.21 Based
on the participants’ answers, the existence of consensus
was calculated for each competency. A 3rd round with a
new on-line questionnaire (Google Forms) was planned to
include just the competencies upon which there was no con-
sensus in the previous round, so that each participant could
assess the importance of each one again using the same LIK-
ERTscale. In each question of the 3rd round survey, the aver-
age scores obtained from each panel in the previous round
were attached to promote reflection, in addition to main-
taining the necessary feedback among the participants. This
round measured not only consensus, but also the response
stability for the competencies without consensus.

Statistical analysis

Statistical analysis was performed using SPSS for Windows
software (version 23.0; SPSS, Inc., Chicago, IL, USA). The
non-parametric data distribution of variables was verified
using the Kolmogorov-Smirnov test (P<0.05 indicated that
the data were not normally distributed).

The response rate for each round of the study was calcu-
lated as the percentage of participants who answered to
each questionnaire in relation to the total number initially
invited to participate. The 1st round included a qualitative
analysis (list of items and categories) and a quantitative
analysis (analysis of the frequency of each item identified)
of the answers given by the participants to the open-ended
question (content analysis method).14 In the 2nd and 3rd
rounds, based on the participants’ rating of each compe-
tency, without weighting the panel’ score, and in order to
guarantee the greatest statistical rigor, different statistics
of central tendency and dispersion were calculated to ascer-
tain the existence of consensus and stability in the responses
(Fig. 3).14,15

According to the literature consulted, consensus exists
when an acceptable degree of convergence (proximity or
lower level of dispersion of predetermined values) is reached
in the individual estimates. A 7-level LIKERT scale was used
to rate the questions, and consensus was considered to exist
if each of the following 6 indicators were met: a mean score
� 5.6; a standard deviation � 1.4; a coefficient of variation

http://www.typeform.com


Table 1 Participants’ response rate in the three Delphi rounds calculated in relation to the 116 initial invitations sent out.

PANEL

1st round
invitations

1st round
answers

1st round response
rate%

2nd round
answers

2nd round
response
rate%

3rd round
answers

3rd round
response
rate%

1. Optometrists who are
members of the College of
Optometrist

13 13 100% 13 100% 13 100%

2. Practicing optometrists
in visual care centers

19 19 100% 18 94.74% 18 94.74%

3. Practicing optometrists in
hospitals and ophthalmology
clinics

19 18 94.74% 18 94.74% 18 94.74%

4. Optometrists who are
university faculty at the UVa

11 11 100% 10 90.91% 10 90.91%

5. University faculty at the UVa
who are not optometrists

18 18 100% 17 94.44% 15 83.33%

6. Students of Optometry at
the UVa

22 22 100% 14 63.64% 14 63.64%

7. Optometrists who graduated
from the UVa

14 14 100% 14 100% 12 85.71%

Total 116 115 99.14% 104 89.65% 100 86.20%
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Fig. 3 Description of the indicators established for the exis-
tence of consensus on the competencies identified by the par-
ticipants, as well as the indicators established for the existence
of response stability in the 2nd and 3rd rounds.

Fig. 2 Schematic representation of the successive rounds
used in the Delphi study.
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< 20%; a median value > 5; an inter-quartile range � 2; and
no statistically significant differences among the groups of
participants (p > 0.05 Mann-Whitney) .13,20,21,23 The items
upon which no consensus was reached in the 2nd round were
included in the 3rd round, and this same analysis was
repeated with the new answers. For the items which didn’t
reach consensus in the 3rd round, the stability of the
responses was calculated. Responses were deemed to be sta-
ble when no significant variation was found in the partici-
pants’ opinions between the 2nd and 3rd rounds. To consider
that there was stability between the assessments of the 2nd
and 3rd rounds, the 9 statistical indicators found in the liter-
ature had to be met13,15: variation of the mean §0.5; rela-
tive variation of the mean §0.1; variation of the standard
deviation §0.7; variation of the coefficient of variation <

10%; variation of the median §0.5, relative variation of the
median §0.1; variation of the interquartile range §1.0; rela-
tive variation of the interquartile range §0.20 and the per-
centage of participants changing their assessment by more
than 1 point �25%. In items without consensus that showed
stability no more Delphi rounds were planned, because this
suggests that participants would not modify their opinions.
Results

Participants’ response rate

Of the 116 participants who agreed to participate in the
study, 115 (99% response rate) responded in the 1st round.
The questionnaires for the 2nd and 3rd rounds were only
sent to the participants who responded to the 1st and 2nd
rounds respectively. 100 participants responded to the three
questionnaires, yielding a final response rate of 86%. The
number of participants in each panel and the response rate
for each round and panel is detailed in Table 1.

Analysis of the 1st round responses

The responses of the 115 participants to Questionnaire 1
identified 105 items relating to the professional
155
competencies of optometrists. These were grouped into 6
different categories. Table 2 highlights the most frequently
identified professional competencies from each category.
Analysis of the 2nd and 3rd round responses

The 105 items resulting from the 1st round were reduced to
55 professional competencies, which were included in the
2nd round questionnaire. In this second consultation, consen-
sus was reached on 38 competencies (69%) by the different
panels of participants (Table 3). In addition, the comments
provided on the competency concerning the use of diagnostic
and therapeutic drugs (#9) recommended splitting it into two
different items in the 3rd round, one on the use of diagnostic
drugs and the other on therapeutic drugs (#9A and #9B). This
meant that the initial 55 competencies of the quantitative
analysis of the 1st round finally became 56.

The 3rd round questionnaire aimed to reassess the 17
competencies upon which no consensus was reached in the
2nd round, including 18 questions (#9A and #9B). After the
analysis of the answers of the 3rd round questionnaire, con-
sensus was reached on 5 more competencies (#4, #11, #28,
#47 and #52) as shown in Table 3. Therefore, between the
2nd and 3rd rounds, a consensus was achieved on 43 out of
the 56 final competencies (77%). However, consensus was
not reached for 13 competencies, either because of statisti-
cally significant differences between the ratings of the dif-
ferent panels (Table 4) or because the ratings showed a high
level of dispersion (Table 3). Response stability was found in
8 (14%) of these competencies (#1, #3, #10, #29, #29, #44,
#45, #53 and #55) between the 2nd and 3rd rounds (Table 5).
Finally, in the remaining 5 (9%) competencies (#5, #9A, #9B,
#14 and #54) no consensus or stability in the responses was
found. Given that most of the competencies (43 out of 56)
had achieved consensus by the 3rd round and that the
majority (8 out of 13) of the competencies without consen-
sus showed stability in the participants' responses, a further
4th round was deemed unlikely to improve these results,
and the consultation rounds were brought to an end.



Table 2 Classification and frequency of the main professional competencies identified in the 1st round. The most frequently
mentioned items for each category are given in detail.

Categories of
analysis

N°
of items

Items in each category Frequency

1. Core
competencies

15 Knowledge of physiology, neurophysiology, physiopathology, and
systemic immunity

16

Basic skills in researching and the scientific method: handling of
scientific information sources, interpretation and critical analysis
of information, development and conducting of research projects

and dissemination of results.

16

Learning to learn (capacity for self-education, continuous training
and ability to adapt to technological, scientific and social changes).

18

2. Competencies
in anatomy,
physiology, eye
pathology and
ophthalmology

9 Knowledge of eye pathology (strabismus, AMD, etc.) and of the
visual system and its management (most frequent treatments,

avoidance of complications, etc.).

45

Knowledge of systemic pathology involving the eye. 33
Differentiate normal/pathologic, healthy/ill, normal/abnormal 34

3. Competencies
in optics

17 Assembling ophthalmic lenses (monofocal, bifocal, prisms, etc.) 40
Verifying, controlling and analyzing optical systems and spectacle

assembling.
35

Adjusting, fitting and delivering spectacles and optical systems. 31
4. Competencies

in optometry
and
contactology

47 Examination and interpretation of visual function, including visual
acuity, contrast sensitivity, visual field, color vision.

69

Examination and interpretation of refractive status, including
objective refraction (retinoscopy, autorefractometer) and subjec-
tive refraction (monocular, binocular, biocular balance, far, near,
using test glasses, phoropter, crossed cylinders, duochrome test,

cycloplegic, etc.).

75

Examination and interpretation of eye health in the anterior pole
(biomicroscopy) and posterior pole (direct and indirect ophthal-
moscopy, +90/+78 D lens and/or retinography and Amsler grid).

62

Knowing what is the best contact lens to prescribe in each case. 62
5. Competencies

in communica-
tion, personal
skills and pro-
fessional
conduct

11 Knowledge of psychology, sociology and customer service. 41
Efficient communication skills (verbal, non-verbal, written, active
listening, observation and attention, order and clarity, etc.) with
patients/clients and professionals, adapting language and vocabu-
lary to the situation, preparation and interpretation of reports

(referral, expert reports, etc.).

39

Guiding and/or advising the patient/client and relatives through-
out the process (overseeing the examination, explaining the tests
to be performed, the results of the examinations, the most appro-
priate solution in each case, referral recommendations, visual

hygiene recommendations, solving doubts, etc.).

30

6. Business
competencies

6 Knowledge of business, management and running of SMEs (opening
an optical shop, account management, legislation, taxes, etc.).

13

Knowledge of merchandising and sales (negotiation skills, advertis-
ing, window dressing, etc.).

22

Management of prices and knowledge of real market products
(names, laboratories, etc.), of ophthalmic lenses, contact lenses
and other products related to glasses (sunglasses, attachments,

treatments, frames, instruments, etc.) and optical correction (e.g.
IOLs).

37
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Discussion

Delphi study

This is the first time a Delphi study has been undertaken to
identify and reach a consensus on the professional
156
competencies that an optometrist must acquire in their
training during the Optometry degree in Spain. Prior to this
study, a team mainly formed by Spanish professors collec-
tively drafted, by consensus and in collaboration with sev-
eral universities, associations and professional colleges, the
White Paper for the degree in Optics and Optometry,4 which



Table 3 Summary of the indicators of consensus in the response to the professional competencies in the 2nd and 3rd rounds. The 3rd round only includes competencies upon
which no consensus was reached in the 2nd round. Values that meet the consensus criteria are highlighted in bold. For a competency to reach consensus, all criteria must be met.
x=mean score; SD=standard deviation; CV=coefficient of variation; Me=median value; IQR=Inter-quartile Range; P=Group difference with Mann-Whitney test.

2nd round 3rd round

Professional Competencies

Consensus indicators Consensus
Yes / No

Consensus indicators Consensus
Yes/No

x
�ft5.6

SD
�1.4

CV
<20%

Me
�5

IQR
�2

P
� 0.05

x
�5.6

SD
�1.4

CV
<20%

Me
�5

IQR
�2

P
� 0.05

1: Scientific knowledge: physics, chemistry,
biochemistry, mathematics

4.57 1.356 30% 5 2 0.029 No 4.72 1.14 24% 5 1.3 0.013 No

2: Knowledge of human biology: histology,
anatomy, physiology

5.83 1.035 18% 6 2 0.199 Yes � � � � � � �

3: Knowledge of public health, healthcare
management and epidemiology

5.18 1.512 29% 6 2 0.004 No 5.47 1.16 21% 6 1 0.001 No

4: Multidisciplinary knowledge of English,
computer science and ICT

5.56 1.364 25% 6 2 0.217 No 5.68 1.07 19% 6 1 0.15 Yes

5: Basic research skills 5.05 1.451 29% 5 2 0.076 No 5.17 1.09 21% 5 1 0.006 No
6: Critical thinking, decision making and prob-

lem solving
6.43 0.773 12% 7 1 ND Yes � � � � � � �

7: Capacity for autonomous learning 6.07 1.082 18% 6 2 0.3 Yes � � � � � � �
8: Distinguishing normal from pathological

visual systems
6.74 0.596 9% 7 0 ND Yes � � � � � � �

9A: Use of diagnostic eye drugs 5.61 1.331 24% 6 2 0.057 No 6.14 1.06 17% 6 1 0.012 No
9B: Use of therapeutic eye drugs 5.61 1.331 24% 6 2 0.057 No 5.13 1.47 29% 5 2 0.047 No
10: Optometric care in ophthalmologic surgery 5.51 1.402 25% 6 2 0.083 No 5.99 1.01 17% 6 1 0.024 No
11: Knowledge of optics: geometric, physical

and physiological
5.57 1.34 24% 6 2 0.403 No 5.89 0.93 16% 6 1 0.515 Yes

12: Knowledge of optical elements (lenses,
prisms, mirrors, etc.): functioning,
description, options and maintenance

6.14 1.085 18% 7 1 ND Yes � � � � � � �

13: Knowledge of basic and advanced diagnos-
tic instrumentation: principles, descrip-
tion, characteristics and operation

5.95 1.152 19% 6 2 0.748 Yes � � � � � � �

14: Designing, calculating and manufacturing
ophthalmic lenses, optical systems and
measuring instruments

4.89 1.55 32% 5 2 0.04 No 4.97 1.19 24% 5 2 0.552 No

15: Performing the complete assembly process
of ophthalmic lenses and optical systems:
choice, framing, measurements, assembly,
verification, adjustment and repair

6.33 1.173 19% 7 1 ND Yes � � � � � � �

16: Managing prices and knowledge of real
market products: ophthalmic lenses, con-
tact lenses, intraocular lenses and other
related products

6.18 1.099 18% 7 1 ND Yes � � � � � � �

17: Establishing and applying examination pro-
tocols, adapting them according to the
characteristics of the client/patient

6.4 0.893 14% 7 1 ND Yes � � � � � � �

18: Performing anamnesis and complete medi-
cal history

6.62 0.746 11% 7 1 ND Yes � � � � � � �

19: Examining and interpreting visual function
(VA, CS, visual field, color vision)

6.63 0.766 12% 7 1 ND Yes � � � � � � �

20: Detecting and measuring refractive error
using OBJECTIVE methods (retinoscopy)

6.6 0.696 11% 7 1 ND Yes � � � � � � �

21: Detecting and measuring refractive error
using SUBJECTIVE methods

6.75 0.628 9% 7 0 ND Yes � � � � � � �

22: Examining and interpreting IOM 6.44 0.895 14% 7 1 ND Yes � � � � � � �
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Table 3 (Continued)

2nd round 3rd round

Professional Competencies

Consensus indicators Consensus
Yes / No

Consensus indicators Consensus
Yes/No

x
�ft5.6

SD
�1.4

CV
<20%

Me
�5

IQR
�2

P
� 0.05

x
�5.6

SD
�1

CV
<20%

Me
�5

IQR
�2

P
� 0.05

23: Examining and interpreting corneal mor-
phology (keratometry and topography,
pachymetry, etc.)

6.47 0.948 15% 7 1 ND Yes � � � � � � �

24: Examining and interpreting tonometry
(non-contact and contact)

6.46 0.837 13% 7 1 ND Yes � � � � � � �

25: Detecting binocular vision alterations
(phorias, tropias, non-strabismic binocular
dysfunctions, etc.)

6.55 0.73 11% 7 1 ND Yes � � � � � � �

26: Detecting accommodative anomalies 6.59 0.712 11% 7 1 ND Yes � � � � � � �
27: Detecting and grading abnormal findings

and the most frequent and/or severe ante-
rior pole pathologies by means of
biomicroscopy

6.58 0.58 9% 7 1 ND Yes � � � � � � �

28: Detecting and grading abnormal findings
and the most frequent and/or severe pos-
terior pole pathologies with ophthalmos-
copy, +90/+78 D lens and retinography

6.04 1.258 21% 7 2 ND No 6.40 0.9 15% 7 1 0.214 Yes

29: Performing and interpreting advanced
visual examinations (OCT, aberrometry,
retinography, biometry, endothelial cell
count, UBM, ORA, etc.)

5.51 1.195 22% 6 1 0.68 No 5.87 1.1 19% 6 2 0.001 No

30: Making a clinical judgment and prognosis
using the data obtained

6.28 1.173 19% 7 1 ND Yes � � � � � � �

31: Laying out an action and management
plan, deciding what remedy is most appro-
priate: glasses, contact lenses, prisms,
additions, visual therapy, visual rehabilita-
tion, etc.

6.62 0.811 12% 7 0 ND Yes � � � � � � �

32: Setting a personalized revision schedule 6.09 1.144 19% 6 1 0.096 Yes � � � � � � �
33: Appropriate referral to other professionals

(what, to whom, when and how)
6.6 0.748 11% 7 1 ND Yes � � � � � � �

34: Prescribing and calculating the most
appropriate ophthalmic lens: type of lens,
treatment, filters, photochromic, protec-
tion, sport, etc.

6.54 0.817 12% 7 1 ND Yes � � � � � � �

35: Prescribing and calculating optical aids
(magnifiers, telescopes, microscopes,
prisms, additions, etc.) including low
vision and non-optical aids

6.05 1.117 18% 6 2 0.271 Yes � � � � � � �

36: Detecting and managing the unsuitability
of prescriptions (e.g. progressives)

6.48 0.853 13% 7 1 ND Yes � � � � � � �

37: Knowing what is the most appropriate type
of contact lens to prescribe

6.67 0.708 11% 7 0 ND Yes � � � � � � �
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Table 3 (Continued)

2nd round 3rd round

Professional Competencies

Consensus indicators Consensus
Yes / No

Consensus indicators Consensus
Yes/No

x
�ft5.6

SD
�1.4

CV
<20%

Me
�5

IQR
�2

P
� 0.05

x
�5.6

SD
�1.

CV
<20%

Me
�5

IQR
�2

P
� 0.05

38: Calculating the parameters, adapting,
evaluating and following up on hydrophilic
contact lenses (spherical, toric, multifo-
cal, conventional, disposable, etc.)

6.65 0.713 11% 7 0 ND Yes � � � � � � �

39: Calculating the parameters, adapting,
evaluating and following up on RPG con-
tact lenses (spherical, toric, multifocal,
etc.)

6.51 0.87 13% 7 1 ND Yes � � � � � � �

40: Calculating the parameters, adapting,
evaluating and following up on contact
lenses in special cases (irregular cornea,
OrthoK, piggy back, scleral lenses, post
surgery, etc.)

6.15 1.082 18% 7 1 ND Yes � � � � � � �

41: Detecting and handling alterations and
problems related to the use of contact
lenses and maintenance systems

6.5 0.856 13% 7 1 ND Yes � � � � � � �

42: Instructing the patient/client in the han-
dling and maintenance of optical prescrip-
tions, vision compensation systems and
non-optical aids, including contact lenses

6.53 0.756 12% 7 1 ND Yes � � � � � � �

43: Designing and implementing vision therapy
programs

5.89 1.095 19% 6 2 0.403 Yes � � � � � � �

44: Designing and implementing visual rehabil-
itation programs for low vision patients

5.73 1.165 20% 6 2 0.416 No 5.68 1.1 20% 6 1 0.081 No

45: Designing and implementing programs for
education, prevention and maintenance of
visual health and ergonomics aimed at
patients/clients and the general
population

5.7 1.28 22% 6 2 0.291 No 5.93 1.1 20% 6 1.3 0.004 No

46: Knowledge of psychology, customer ser-
vice, intrapersonal and interpersonal skills

6.08 1.078 18% 6 2 0.053 Yes � � � � � � �

47: Legal knowledge (professional competen-
cies, health legislation, etc.), honesty,
ethics and professional responsibility

5.92 1.214 21% 6 2 0.467 No 6.19 1.0 17% 6 1 0.235 Yes

48: Establishing trust in the professional-
patient/client relationship, detecting
expectations and needs

6.15 1.085 18% 7 1 ND Yes � � � � � � �

49: Efficient communication skills (verbal,
non-verbal, written, etc.) with patients/
clients and professionals, preparing and
interpreting reports

6.19 0.946 15% 6 1 0.183 Yes � � � � � � �

50: Guiding and/or advising the patient/client
and family members throughout the pro-
cess (overseeing the examination, explain-
ing the results and appropriate solution,
solving doubts, etc.)

6.29 1.067 17% 7 1 ND Yes � � � � � � �
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waslaterreflectedintheregulationoftheofficialcurriculaforthe
trainingofoptometrists(OrderCIN727/2009).3However,onthat
occasionnostudents,practicingoptometrists(theendclientsof
theseprofessionalservices)tookpartinthepaper.12Inthepres-
ent Delphi study, according with the literature
recommendations,13,24,28alargeandsignificantnumberofpar-
ticipants(groupedinsevenpanels)relatedtoprofessionalprac-
tice,academicandoptometrytrainingwereformedtoensurea
pluralityofopinionsrepresentativeofallthesectorsinvolvedin
thesubjectmatter6,24andmorethoroughresults.12,13,24

Participants quitting over the course of a Delphi study is
one of the main problems of this type of research. For a Del-
phi study to be regarded as sufficiently rigorous, a minimum
response rate of 70% is recommended.25 In this study, the
final response rate was 86% on average: 99% in the first
round, 89% in the second round, and 86% in the third round,
which is much higher than the minimum required in the liter-
ature. This high response rate may be due to the fact that
there was personal and direct contact with the participants
throughout the study in order to attain a higher level of
commitment.23,24

Professional competencies identified

In the 1st round, a total of 105 items were identified, which
were grouped into 6 categories. The first four categories
(core competencies; competencies in anatomy, physiology,
eye pathology and ophthalmology; optics competencies; and
competencies in optometry and contactology) include com-
petencies that are very similar to the curriculum in force at
the University of Valladolid since 2010 and to current
regulations.2,29 However, it was necessary to create two
new categories grouping together the professional compe-
tencies provided by the participants that are not explicitly
taken into consideration in the current curriculum or in the
existing regulations.

The first of these two categories, was called “competen-
cies in communication, personal skills and professional
conduct”, comprising some of the competencies proposed
by the participants, which, despite being included as specific
objectives in the degree’s curriculum,3,29 are only covered
in the specific training modules in some cases. Furthermore,
most of these competencies appear as learning objectives of
subjects that do not have a defined theoretical content29

such as supervised internships, external internships and the
end of degree dissertation, which makes it difficult to guar-
antee a homogeneous learning process for all students. This
contrasts with the recommendations of many international
organizations, which insist that a competent healthcare pro-
fessional should not only have the technical healthcare
knowledge befitting the profession, but should also need to
have communication skills, interpersonal skills, professional
behavior, and solid ethical foundations.30-32 Therefore,
these competencies should be acquired during the training
process in a straightforward and regulated manner.30-32 The-
oretical and practical content on these competencies, as
well as their evaluation, should be introduced, thus guaran-
teeing their acquisition27 by all students, like any other pro-
fessional competency. These competencies are reflected in
the English-speaking world, where the curriculum commonly
encompasses specific areas for the teaching and learning of
competencies related to professional behavior,



Table 4 Analysis of the differences in final assessments among the panels of participants in competencies without consen-
sus. Panel 1= optometrists who are members of the College of Optometrist, Panel 2= practicing optometrists in visual care cen-
ters, Panel 3= practicing optometrists in hospitals and ophthalmology clinics, Panel 4= Optometrists who are university faculty at
the University of Valladolid, Panel 5= University faculty at the University of Valladolid who are not optometrists, Panel 6= Students
of Optics and Optometry at the University of Valladolid, Panel 7= optometrists who graduated from the University of Valladolid.
x=mean score; P= Group difference with Mann-Whitney test.

Item Panel x

Mann-Whitney P value

Panel 1 Panel 2 Panel 3 Panel 4 Panel 5 Panel 6 Panel 7

#1
Scientific knowledge:
physics, chemistry,
biochemistry,
mathematics

Panel 1 5.00 1.000 1.000 1.000 1.000 1.000 0.832
Panel 2 4.78 1.000 1.000 1.000 1.000 1.000
Panel 3 4.61 1.000 0.590 1.000 1.000
Panel 4 4.40 0.405 1.000 1.000
Panel 5 5.47 0.416 0.004
Panel 6 4.50 1.000
Panel 7 4.08
Total 4.72

#3 Knowledge of public
health, healthcare
management and
epidemiology

Panel 1 6.46 <0.001 0.365 0.150 1.000 <0.001 0.003
Panel 2 5.06 1.000 1.000 0.757 1.000 1.000
Panel 3 5.50 1.000 1.000 1.000 1.000
Panel 4 5.20 1.000 1.000 1.000
Panel 5 5.87 1.000 1.000
Panel 6 5.14 1.000
Panel 7 5.08
Total 5.47

#5 Research skills Panel 1 5.69 <0.001 1.000 1.000 1.000 1.000 1.000
Panel 2 4.39 0.001 <0.001 1.000 0.214 1.000
Panel 3 5.39 1.000 1.000 1.000 1.000
Panel 4 5.60 1.000 1.000 1.000
Panel 5 5.00 1.000 1.000
Panel 6 5.36 1.000
Panel 7 5.08
Total 5.17

#9A Use of diagnostic eye
drugs

Panel 1 6.69 0.426 1.000 1.000 <0.001 1.000 1.000
Panel 2 5.83 1.000 1.000 1.000 1.000 1.000
Panel 3 6.50 1.000 0.001 1.000 1.000
Panel 4 6.50 0.001 1.000 1.000
Panel 5 5.36 0.068 1.000
Panel 6 6.21 1.000
Panel 7 6.00
Total 6.14

#9B Use of therapeutic
eye drugs

Panel 1 5.69 1.000 1.000 1.000 0.002 1.000 1.000
Panel 2 4.72 1.000 1.000 1.000 1.000 1.000
Panel 3 5.50 1.000 0.001 1.000 1.000
Panel 4 5.80 <0.001 1.000 1.000
Panel 5 4.00 0.075 0.174
Panel 6 5.21 1.000
Panel 7 5.25
Total 5.13

#10 Optometric care in
ophthalmologic
surgery

Panel 1 5.92 1.000 1.000 1.000 1.000 1.000 1.000
Panel 2 5.50 0.001 1.000 1.000 1.000 1.000
Panel 3 6.61 0.414 1.000 1.000 0.728
Panel 4 5.70 1.000 1.000 1.000
Panel 5 6.13 1.000 1.000
Panel 6 6.07 1.000
Panel 7 5.83
Total 5.99
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Table 4 (Continued)

Item Panel x

Mann-Whitney P value

Panel 1 Panel 2 Panel 3 Panel 4 Panel 5 Panel 6 Panel 7

#14 Design, calibrate and
manufacture ophthal-
mic lenses, optical
systems and measur-
ing tools

Panel 1 4.77 1.000 1.000 1.000 0.543 0.974 1.000
Panel 2 4.61 1.000 1.000 0.111 0.242 1.000
Panel 3 4.61 1.000 0.111 0.242 1.000
Panel 4 4.40 0.096 0.187 1.000
Panel 5 5.73 1.000 1.000
Panel 6 5.64 1.000
Panel 7 5.00
Total 4.97

#29 Perform and inter-
pret advanced visual
examinations

Panel 1 5.62 1.000 0.136 1.000 1.000 1.000 1.000
Panel 2 5.22 0.001 1.000 1.000 0.104 0.987
Panel 3 6.67 0.223 0.081 1.000 1.000
Panel 4 5.60 1.000 1.000 1.000
Panel 5 5.57 1.000 1.000
Panel 6 6.29 1.000
Panel 7 6.00
Total 5.87

#44 Design and apply low
vision rehabilitation
programs

Panel 1 6.23 1.000 1.000 0.272 1.000 1.000 1.000
Panel 2 5.56 1.000 1.000 1.000 1.000 1.000
Panel 3 5.61 1.000 1.000 1.000 1.000
Panel 4 5.00 1.000 1.000 1.000
Panel 5 5.80 1.000 1.000
Panel 6 5.86 1.000
Panel 7 5.58
Total 5.68

#45Design and implement
programs for educa-
tion, prevention and
care of visual health
and ergonomics

Panel 1 6.77 0.011 <0.001 1.000 1.000 1.000 0.004
Panel 2 5.67 1.000 1.000 1.000 1.000 1.000
Panel 3 5.33 1.000 0.914 0.946 1.000
Panel 4 6.20 1.000 1.000 1.000
Panel 5 6.13 1.000 1.000
Panel 6 6.14 1.000
Panel 7 5.58
Total 5.93

#53 Knowledge of eco-
nomics and account-
ing, managing and
running SMEs

Panel 1 6.00 0.770 <0.001 0.001 1.000 1.000 0.001
Panel 2 5.11 0.015 1.000 1.000 1.000 1.000
Panel 3 4.00 0.006 0.006 0.028 1.000
Panel 4 5.00 1.000 1.000 1.000
Panel 5 5.13 1.000 1.000
Panel 6 5.36 1.000
Panel 7 4.67
Total 5.00

#54 Knowledge of prod-
uct marketing and
sales

Panel 1 6.08 1.000 <0.001 0.002 <0.001 0.033 0.002
Panel 2 5.56 0.009 1.000 1.000 1.000 0.133
Panel 3 4.11 0.009 0.014 <0.001 0.053
Panel 4 5.30 1.000 1.000 1.000
Panel 5 5.20 1.000 1.000
Panel 6 5.43 1.000
Panel 7 5.00
Total 5.20

#55 Management of sen-
sitive information,
data protection and
confidentiality

Panel 1 6.31 1.000 0.001 0.551 1.000 1.000 1.000
Panel 2 5.72 1.000 1.000 1.000 1.000 1.000
Panel 3 5.00 0.001 0.012 0.009 1.000
Panel 4 6.50 1.000 1.000 1.000
Panel 5 5.80 1.000 1.000
Panel 6 6.00 1.000
Panel 7 5.58
Total 5.78
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Table 5 Stability in answers for competencies upon which there was no consensus between the 2nd and 3rd rounds. Values that meet the stability indicators are highlighted
in bold. All criteria had to be met for a competency to be considered stable. x=mean score; SD=standard deviation; CV=coefficient of variation; Me=median value; IQR=Inter-quar-
tile Range.

Professional competencies

Group Stability Individual Stability

Stability
Yes / No

x Var
+/�0.5

Relative
x Var

+/�0.1

Var SD
+/�0.7

Var CV
<10%

Me Var
+/- 0.5

Relative
Me

Var+/
- 0.1

IQR
Var+/�1

RelativeI
QR
Var+/�0.20

% of participants
changed their
opinion (max.

1 point
difference)

�25%
1: Scientific knowledge: physics, chemis-

try, biochemistry, mathematics
0.17 0.04 �0.22 �6% 0 0 �0.50 �0.10 14% Yes

3: Knowledge of public health, health-
care management and epidemiology

0.25 0.05 �0.32 �7% 0 0 �1 �0.17 21% Yes

5: Basic research skills 0.11 0.02 �0.36 �7% 0 0 �1 �0.20 27% No
9A: Use of diagnostic eye drugs 0.50 0.09 �0.27 �6% 0 0 �1 �0.17 31% No
9B: Use of therapeutic eye drugs �0.51 �0.09 0.14 5% �1 �0.17 0 0.07 38% No
10: Optometric care in ophthalmologic

surgery
0.46 0.08 �0.37 �8% 0 0 �1 �0.17 23% Yes

14: Designing, calibrating and
manufacturing ophthalmic lenses,
optical systems and measuring tools

0.06 0.01 �0.32 �7% 0 0 0 0 35% No

29: Performing and interpreting advanced
visual examinations (OCT, aberrome-
try, retinography, biometry, endothe-
lial count, UBM, ORA, etc.,)

0.35 0.06 �0.07 �3% 0 0 1 0.17 24% Yes

44: Designing and applying low vision
rehabilitation programs

�0.11 �0.02 0.03 1% 0 0 �1 �0.17 21% Yes

45: Designing and implementing programs
for education, prevention and care of
visual health and ergonomics, aimed
at patients/clients and the general
population

0.23 0.04 �0.11 �3% 0 0 �0.7 �0.12 24% Yes

53: Knowledge of economics and account-
ing, managing and running SMEs

0.12 0.03 �0.26 �6% 0 0 0 0 25% Yes

54: Knowledge of product marketing and
sales

0 0 �0.20 �4% 0 0 �1.8 �0.36 21% No

55: Management of sensitive information,
data protection and confidentiality

0.09 0.02 �0.19 �4% 0 0 0 0 21% Yes
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communication, professional and ethical conduct and
responsibility, in addition to covering legal obligations, col-
laborative practice and continuing education.5,7,9

The second category that was established was called
“business competencies”, to include the participants' pro-
posals concerning knowledge of economics and accounting,
management skills and running small and medium-sized
enterprises, knowledge and skills in product marketing and
merchandising, handling of tariffs and knowledge of real
products on the market. These facets are mostly not taken
into account in the current curriculum at the University of
Valladolid, not even as optional or multi-disciplinary
subjects.3,29 The demand for this kind of competencies is
quite logical, considering that 70% of optometrists practice
their profession as employees and a further 15�17% of them
create their own business, which means that 85�87% of
optometrists practice in a small or medium-sized enter-
prise.4 Furthermore, the CIN 727/2009 order marks as a spe-
cific objective of the degree the competency “Being able to
carry out planning and management activities in a service
or small company in the field of Optics-Optometry”, which
is closely related to this category of competencies suggested
by the participants. The relevance of these competencies is
confirmed by several organizations such as the Quality Assur-
ance Agency for Higher Education (QAA) of the United King-
dom, which proposes developing expertise in product sales
and business matters in optometry programs.33 The compe-
tencies required by the General Optical Council (GOC) for
professional registration include a section on the sale of oph-
thalmic products.9 Additionally, the WCO recommends
addressing business models in optometry, marketing and
merchandising, taxes and financial management, within the
“professional responsibilities” section.32 Finally, the Optom-
etry Examining Board of Canada (OEBC) lays out a field
called “practice management” in which sound financial
management of business must be proven, as well as having
the physical and human resources necessary for a safe prac-
tice, managing workflow effectively and complying with
local and municipal business laws.5

For the 2nd and 3rd rounds, the 105 competencies iden-
tified in the 1st round were reduced to 56 competencies, to
aid with the quantitative consultation and with measuring
the consensus and the participants’ response stability for
each of them. After the 2nd and 3rd rounds, consensus was
reached on 43 competencies (77% of the total of 56). Out of
these, the competencies with the highest ratings (#8, #19,
#21, #37 and #38) can be considered to be the most impor-
tant in the training of optometrists. They correspond to
functions of primary visual care mentioned in the definitions
of the optometric profession of the main national and inter-
national institutions.1,2,5,7 These results suggest a great deal
of agreement between the viewpoint of the profession held
by the different participants consulted and the current pro-
fessional situation.

However, in 13 of the 56 competencies (23%) there was no
consensus among the participants' assessments. The lack of
consensus is mainly due to statistically significant differen-
ces among the assessments of the different panels con-
sulted. These competencies relate to both core and specific
areas, which could indicate that participants with different
professional activities or educational backgrounds put for-
ward disparate assessments. Thus, the competency on basic
164
scientific knowledge (physics, chemistry, biochemistry and
mathematics) (#1) is more highly valued by the panel of fac-
ulty members who are not optometrists, precisely those who
teach this knowledge. The competency corresponding to
knowledge of public health, healthcare management and
epidemiology (#3) is rated higher by the panel of members
of professional colleges, which are in charge of professional
regulation, conveying to political and health authorities that
optometrists are health professionals at the service of the
population and the healthcare system. The competency on
research skills (#5) scored lowest in the panel of optomet-
rists practicing in visual care centers, possibly because they
see little link between their daily work and research.

Similarly, the competencies dealing with the use of diag-
nostic (#9A) and therapeutic (#9B) eye drugs got their lowest
scores from the panel of university faculty who are not
optometrists, as they have no connection to clinical prac-
tice. This likely makes it difficult for them to link the impact
of using these kinds of drugs to the quality and effectiveness
in performing other competencies on which consensus was
found among the panels (funduscopies or retinal examina-
tions, differentiating normal from pathological, referral to
other professionals). However, there is consensus among the
rest of the panels on both competencies, which are highly
valued by optometrists working in clinics and/or hospitals
(probably due to their professional experience), as well as
by members of professional colleges and university faculty
optometrists. The latter two groups have been the most
active in seeking recognition and integration of these com-
petencies in professional practice, thus bringing it into line
with the model in the English speaking world.5,7,9

In the competencies dealing with optometric care in oph-
thalmic surgery (#10) and with performing advanced visual
examinations (#29), the greatest differences are found
between professionals working in ophthalmology clinics and
hospitals (with the highest ratings) and those working in visual
care centers (with the lowest ratings). These differences are
probably due to the former being familiar with this technol-
ogy and aware of its contribution to their daily work in a hos-
pital environment, while the latter do not usually have
access to the technology for advanced visual examinations;
they likely don’t consider this competency relevant since
they don’t have the chance to handle this technology or treat
patients in this manner. However, this situation may change
with the introduction of this technology, which will grant
more professionals access to it in the medium or long term.

The competency on the design and implementation of
programs for education, prevention, and care of visual
health and ergonomics (#45) is highly valued by the panel of
professional College’s members, which is understandable
since this competency is one of the main functions of these
organizations. However, optometrists practicing in ophthal-
mology clinics and hospitals do not consider it as important.

The panel made up of optometrists working in ophthal-
mology clinics and hospitals gave one of the lowest ratings
to the competencies relating to knowledge of economics and
accounting, management and running small and medium-
sized enterprises (SMEs) (#53), and to knowledge of product
marketing and merchandising (#54), in contrast to the rat-
ings given by the rest of the panels of participants. The dif-
ference may be due to the fact that this group practices
their profession as employees in a public or private hospital
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environment, in which the marketing of products and serv-
ices offered does not usually depend directly on them. These
two competencies are highly regarded by the panel made up
of members of professional Colleges, who are aware of the
dual orientation (health and business) of the profession.

Finally, the competency on the management of sensitive
information, data protection and confidentiality (#55), is
poorly rated by the panel of optometrists in ophthalmology
clinics and hospitals, as opposed to the opinion of the panels
of professional colleges and university faculty optometrists.
This difference may be influenced by the former’s work in
companies under managers who are in charge of making sure
these requirements are met throughout the company, while
for the latter two panels it is part of their duties.

Out of the 13 competencies that did not reach consensus,
8 showed stability in the responses received between the
2nd and 3rd rounds (#1, #3, #10, #29, #29, #44, #45, #53 and
#55). This suggests that even if more rounds were con-
ducted, the assessments would most likely not change or
reach a higher level of consensus, so they were taken as final
assessments,13,15 and a further round of consultation was
thought unnecessary. Moreover, response stability was not
found among the panels of participants for 5 competencies
(#5, #9A #9B, #14 and #54), mainly because in 4 of them (#5,
#9A, #9B and #14), the participants' opinions changed by
more than 25%. This implies that, if further rounds of consul-
tation were carried out, it is possible that their responses
would continue to shift. Given that this is a sufficiently small
percentage of items (9% of the 56 final competencies), a
new round of consultation was not believed to be justified
either.

The results obtained in our study could be of interest
for future academic debates focused on the improvement
of Optometry education in Spain. For example, the cur-
rent Optometry curriculum in Spain devotes 25% of the
credits to the teaching of the "basic sciences" (item #1),
but our results suggest that this percentage exceeds that
of other relevant items rated with higher importance
scores (consensus or non-consensus), such as items #9A
or #9B. This example of unbalanced dedication reflects
the importance that this faculty profile retained in the
design of the curriculum, a situation similar to what hap-
pened in other reference models in Optometric educa-
tion, such as in the UK in the 1990s."

Limitations of the study

No study is free of limitations. The selection of the panels of
participants is important in a Delphi study. In this paper,
while the panels linked to professional practice and profes-
sional colleges of optometrists were composed of experts
from any geographical origin in Spain, panels related to the
university were only composed of participants associated to
the University of Valladolid (faculty members and students).
This is because the main objective of the study was to reach
a consensus on a set of competencies that would guide the
revision of the curriculum taught at that university. The geo-
graphical limitation of some of the panels of participants
should have a minor impact on the extrapolation of the
results. On the other hand, the number of participants was
not the same for all panels; e.g., 11 optometrist faculty
members took part, compared to the 22 participants in the
165
student panel. This lack of homogeneity is justified18

because in this case there were no more university faculty in
the UVa Degree in Optics and Optometry who met the
required qualifications for panel 4. Meanwhile, all final year
students of the degree were included in panel 6, anticipat-
ing that some participants might drop out over the course of
the successive rounds of the study.24 The high response rate
and the rigorous statistical analysis mean
that this disparity in the number of participants in the
different panels has a reduced impact on the competencies
identified.
Conclusions

The different panels of participants representing the aca-
demic and professional environment have identified a set of
56 significant professional competencies for the practice of
the optometric profession that should be included in the
training program of the Degree in Optics and Optometry at
the University of Valladolid. Most (72%) of these competen-
cies are already included in the current curriculum, but the
incorporation of those that are not (28%) in future curricula
will improve the education and training of graduate optom-
etrists. Likewise, there are discrepancies on the importance
of some competencies among the different panels of partici-
pants, which should also be taken into account in future cur-
ricula. The results of this Delphi study provide a set of
relevant competencies that could be useful for updating the
Degree in Optics and Optometry curriculum at any Spanish
university, in order to improve its suitability to the optomet-
rist’s current and future professional environment, and to
guarantee the best preparation of graduates for the chang-
ing professional reality.
Authorship

Conceptualization, GRZ, AGN and RMH; Investigation: GRZ,
AGN and RMH; Methodology GRZ, AGN; Software GRZ, RMH;
Validation RMH AGN; Formal analysis GRZ, RMH, AGN; Writ-
ing - original draft GRZ; Writing - review & editing GRZ,
AGN, RMH.
Funding

This research did not receive any specific grant from
funding agencies in the public, commercial, or not-for-
profit sectors.
Submission declaration

The authors certify that the work has not been published,
nor is it in the process of being considered for publication in
any other journal.
Declaration of Competing Interest

The authors declare that there is no conflict of interest.



G. Rodríguez-Zarzuelo, �A. G�omez-Ni~no and R. Martín-Herranz
Acknowledgments

The authors are sincerely grateful for the participation of
the panels’ members, without whose collaboration this work
would have never been possible.
References

1. Ley 44/2003, de 21 de noviembre, de ordenaci�on de las profe-
siones sanitarias, Boletín Oficial del Estado, n�um. 280, del 22 de
noviembre de 2003 (2003).

2. World Council of Optometry. A Global Competency-Based Model
For the Scope of Practice in Optometry. 2015. London.

3. Orden CIN/727/2009, de 18 de marzo, por la que se establecen
los requisitos para la verificaci�on de los títulos universitarios ofi-
ciales que habiliten para el ejercicio de la profesi�on de �Optico-
Optometrista, Boletín Oficial del Estado, n�um. 73, del 26 de
marzo de 2009 (2009).

4. Agencia Nacional de la Evaluaci�on de la Calidad y Acreditaci�on
(ANECA). Libro Blanco del Título de Grado en �Optica y Optom-
etría. Madrid; 2005.

5. Optometry Examining Board of Canada. National Competency
Profile For Entry-Level Optometry. 2015.

6. Cane D, Penny M, Marini A, Hynes T. Updating the competency
profile and examination blueprint for entry-level optometry in
Canada. Canad J Optom. 2018;80(2):25�34. https://doi.org/
10.15353/cjo.80.267.

7. Kiely PM, Slater J. Optometry Australia Entry-level Competency
Standards for Optometry. Clin Exp Optom. 2014;98(1):65�89.
https://doi.org/10.1111/cxo.12216.

8. General Optical Council. Fit to the future: Lifelong learning
review. Continuing Education and Training Consultation. 2018.
London.

9. General Optical Council. Optometry Core Competencies (Stage
1 & 2 Combined). 2011. London.

10. Govaerts MJ. Educational competencies or education for pro-
fessional competence? Med Educ. 2008;42(3):234�236.
https://doi.org/10.1111/j.1365-2923.2007.03001.x.

11. Frank JR, Snell LS, Cate OT, Holmboe ES, Carraccio C, Swing SR,
et al. Competency-based medical education: theory to prac-
tice. Med Teach. 2010;32(8):638�645. https://doi.org/
10.3109/0142159X.2010.501190.

12. Gould D, Kelly D, White I, Chidgey J. Training needs analysis. A
literature review and reappraisal. Int J Nurs Stud. 2004;41
(5):471�486. https://doi.org/10.1016/j.ijnurstu.2003.12.003.

13. Landeta J. El m�etodo Delphi. Una t�ecnica de previsi�on de la
incertidumbre. Barcelona: Editorial Ariel, S.A.; 1999.

14. Silverman D. Qualitative Research. London, United Kingdom:
Sage; 2016.

15. Linstone HA, Turoff M. The delphi method. Techniques and
Applications. MA: Addison-Wesley Reading; 2002.

16. Charro E, Plaza S, G�omez-Ni~no �A. Using the Delphi technique to
improve science education in Spain. In: Bolte C, Holbrook J,
Mamlok-Naaman R, Rauch F, eds. Science Teacher�S Continous
Professional Development in Europe: Case Studies from the
PROFILES Project. Freie Universitat Berlin: Alpen-Adria-Univer-
sitat Klagenfurt; 2014:31�37.
166
17. Bonner A, Stewart G. Development of competency based
standards: an application of the Delphi research technique.
Nurse Res. 2001;9(1):63�73. https://doi.org/10.7748/
nr2001.10.9.1.63.c6176.

18. Alonso P�erez L, Landeta Rodríguez J. Implementation of a nurs-
ing competency assessment system in public hospitals. Rev Dir
Admin Empresas. 2014:(21):141�155.

19. Stewart J, O'Halloran C, Harrigan P, Spencer JA, Barton JR, Sin-
gleton SJ. Identifying appropriate tasks for the preregistration
year: modified Delphi technique. Br Med J. 1999;319
(7204):224�229. https://doi.org/10.1136/bmj.319.7204.224.

20. Myint J, Edgar D, Kotecha A, Crabb D, Lawrenson J. Develop-
ment of a competency framework for optometrists with a spe-
cialist interest in glaucoma. Eye. 2010;24(9):1509�1514.
https://doi.org/10.1038/eye.2010.62.

21. Shah K, Naidoo K, Loughman J. Development of socially respon-
sive competency frameworks for ophthalmic technicians and
optometrists in Mozambique. Clin Exp Optom. 2016;99
(2):173�182. https://doi.org/10.1111/cxo.12282.

22. Carneiro V, Jorge J. Competencies and training needs of the
Portuguese optometrists- a national inquiry. J Optom. 2020;13
(2):88�95. https://doi.org/10.1016/j.optom.2019.12.003.

23. Hasson F, Keeney S, McKenna H. Research guidelines for the Del-
phi survey technique. J Adv Nurs. 2000;32(4):1008�1015.
https://doi.org/10.1046/j.1365-2648.2000.t01-1-01567.x.

24. Okoli C, Pawlowski SD. The Delphi method as a research tool: an
example, design considerations and applications. Inform
Manage. 2004;42(1):15�29. https://doi.org/10.1016/j.im.
2003.11.002.

25. Geist MR. Using the Delphi method to engage stakeholders:
a comparison of two studies. Eval Program Plann. 2010;33
(2):147�154. https://doi.org/10.1016/j.evalprogplan.2009.
06.006.

26. Delbecq AL, Van de Ven AH, Gustafson DH. Group Techniques
For Program Planning: A Guide to Nominal Group and Delphi
Processes. Glenview, Illinois, USA: Scott, Foresman and Com-
pany; 1975.

27. Hsu CC, Sandford BA. The Delphi technique: making sense of
consensus. Pract Assess Res Eval. 2007;12(10):1�8.

28. Balasubramanian R, Agarwal D. Delphi technique-A review. Int J
Public Health Dent. 2013;3(2):16�25.

29. Universidad de Valladolid. Memoria Del Programa Verifica
/ANECA Del Grado en �Optica y Optometría De La Universidad
de Valladolid. Espa~na: Valladolid; 2014.

30. Selvarajah S, Tso MOM. Principles and guidelines of curriculum
for para-ophthalmic vision specialist education: presented by
international task force on para-ophthalmic vision specialist
education-on behalf of the International Council of Ophthalmol-
ogy (ICO). Klinische Monatsbl€atter f€ur Augenheilkd. 2006;223
(SUPPL. 6). https://doi.org/10.1055/s-2006-951845.

31. International Council of Ophthalmology. Joint Commission of
Allied Health Personnel in Ophthalmology. International Core
Curriculum for Ophthalmic Assistants. California: San Fran-
cisco; 2009.

32. World Council of Optometry. Curricular Support Elements For
an Optometry Programme. 2016. London.

33. The Quality Assurance Agency for Higher Education's (QAA).
Subject Benchmark Statement. Optometry UK Quality Code for
Higher Education. Part A: Setting and Maintaining Academic
Standards. 2015. Gloucester, U.K.

http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0002
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0002
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0004
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0004
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0004
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0004
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0004
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0004
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0005
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0005
https://doi.org/10.15353/cjo.80.267
https://doi.org/10.15353/cjo.80.267
https://doi.org/10.1111/cxo.12216
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0008
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0008
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0008
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0009
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0009
https://doi.org/10.1111/j.1365-2923.2007.03001.x
https://doi.org/10.3109/0142159X.2010.501190
https://doi.org/10.3109/0142159X.2010.501190
https://doi.org/10.1016/j.ijnurstu.2003.12.003
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0013
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0013
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0013
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0013
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0013
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0014
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0014
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0015
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0015
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0016
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0016
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0016
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0016
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0016
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0016
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0016
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0016
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0016
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0016
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0016
https://doi.org/10.7748/nr2001.10.9.1.63.c6176
https://doi.org/10.7748/nr2001.10.9.1.63.c6176
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0018
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0018
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0018
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0018
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0018
https://doi.org/10.1136/bmj.319.7204.224
https://doi.org/10.1038/eye.2010.62
https://doi.org/10.1111/cxo.12282
https://doi.org/10.1016/j.optom.2019.12.003
https://doi.org/10.1046/j.1365-2648.2000.t01-1-01567.x
https://doi.org/10.1016/j.im.<?A3B2 re3j?>2003.11.002
https://doi.org/10.1016/j.im.<?A3B2 re3j?>2003.11.002
https://doi.org/10.1016/j.evalprogplan.2009.<?A3B2 re3j?>06.006
https://doi.org/10.1016/j.evalprogplan.2009.<?A3B2 re3j?>06.006
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0026
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0026
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0026
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0026
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0027
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0027
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0027
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0028
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0028
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0028
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0029
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0029
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0029
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0029
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0029
https://doi.org/10.1055/s-2006-951845
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0031
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0031
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0031
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0031
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0032
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0032
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0033
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0033
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0033
http://refhub.elsevier.com/S1888-4296(21)00091-1/sbref0033

	A Delphi study to identify and assess professional competencies in the education of optometrists
	Introduction
	Material and methods
	Delphi study design
	Statistical analysis

	Results
	Participants´ response rate
	Analysis of the 1st round responses
	Analysis of the 2nd and 3rd round responses

	Discussion
	Delphi study
	Professional competencies identified
	Limitations of the study

	Conclusions
	Authorship
	Funding
	Submission declaration
	Declaration of Competing Interest
	Acknowledgments
	References


