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Abstract

Objective: To identify, through a time and motion study, opportunities to shorten surgical deferral in cataract surgery.
Methods: A non-clinical, prospective, cross-sectional, and analytical time and motion study was conducted, in which a group
of experts estimated the minimum, usual, and maximum times for 12 activities in the preoperative phase of cataract surgery.
Using a beta distribution, the dispersion of each activity’s duration and the mean time per activity and for the entire preopera-
tive sequence, from initial ophthalmological evaluation to surgery, were estimated. Results: The mean preoperative time for
cataract surgery was 269 days; the activity with the greatest dispersion was the period between the receipt of supplies and
surgery; preoperative risk studies and evaluations accounted for 40.9% of the time, and ophthalmological preoperative studies
for 17.4%. Conclusions: Shortening the duration of preoperative evaluations by facilitating access to diagnostic studies could
reduce the duration of the cataract surgical scheduling process by 60%.

Keywords: Cataract surgery. Surgical deferral. Preoperative. Time and Motion.
Resumen

Objetivo: Identificar, mediante un estudio de tiempos y movimientos, oportunidades para acortar el diferimiento quirdrgico en
cirugia de catarata. Métodos: Se desarrolld un estudio de tiempos y movimientos, no clinico, prospectivo, transversal y analitico,
en el cual un grupo de expertos estimo los tiempos minimos, habituales y maximos para 12 actividades en el preoperatorio de
cirugia de catarata. Con una distribucion beta se estimaron la dispersion de la duracion de cada actividad y el tiempo medio por
actividad y de toda la secuencia preoperatoria, desde la valoracion oftalmoldgica inicial hasta la cirugia. Resultados: El tiempo
medio del preoperatorio de la cirugia de catarata fue 269 dias; la actividad con mayor dispersion fue el lapso entre la recepcion
de insumos y la cirugia; los estudios y las valoraciones de riesgo preoperatorio representaron el 40.9% del tiempo, y los estudios
preoperatorios oftalmoldgicos el 17.4%. Conclusiones: Acortar la duracion de las evaluaciones preoperatorias, facilitando el
acceso a estudios de diagndstico, podria reducir un 60% la duracion del proceso de programacion quirdrgica de catarata.
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|ntroduction

Time and motion studies are used in Administration
to identify the time consumed by activities in a pro-
cess and the moments when their duration can be
optimized'. The methodology of time and motion stud-
ies can be direct, in which external observers are
assigned to the process to measure the duration of
activities, or indirect, in which already performed mea-
surements or the opinion of focus groups are used. In
the medical field, time and motion studies are applied
to procedures (e.g., surgery) or processes, such as
sequences of activities to provide care?.

Cataract surgery is one of the most frequently per-
formed procedures®, but there is still a backlog in
global coverage. Barriers to care include lack of public
awareness about the condition, the fact that surgeries
are predominantly performed in urban areas, and the
cost of the procedure.

For patients with access to cataract surgery, a limi-
tation is the deferral that occurs in institutions;
although in the private sector, the resolution of the
condition takes little time, the institutional preopera-
tive period can be long, and there is a lack of mea-
surements to identify elements that could shorten it.
Time and motion studies in cataract surgery have
mainly focused on the surgical procedure*®; in gen-
eral, there is little information about the time required
between the first ophthalmological evaluation and
cataract surgery.

A time and motion study was developed to identify
the activities that consume the most time in the pre-
operative phase of cataract surgery and to identify
those whose duration could be shortened in the insti-
tutional setting, with the aim of reducing surgical
deferral.

Methods

An observational, prospective, cross-sectional, ana-
lytical, non-clinical, time and motion study was carried
out to estimate the mean time required to perform
cataract surgery from the moment a patient entered a
medical care unit until the day of surgery. The study
was conducted with time estimates issued by a group
of experts, ophthalmologists specializing in cataract
surgery; no patient information was included.

Information generated by five public medical care
units where phacoemulsification surgery is routinely
performed was used. The group first designed a

sequence of activities, which were considered to
shorten the time to perform cataract surgery, these
were:

Initial ophthalmological evaluation.

Specular microscopy.

Intraocular lens power calculation.

Electrocardiogram acquisition.

Laboratory sample collection.

Chest X-ray acquisition.

Cardiovascular surgical risk assessment.

Preanesthetic assessment.

Surgical scheduling consultation.

. Surgical supply request.
11. Surgical supply reception.
12. Phacoemulsification surgery.

For each activity, the minimum, usual, and maxi-
mum time required in days, sequentially, in each medi-
cal care unit, were estimated. The minimum, usual,
and maximum times were averaged across the units.
For a beta distribution, the standard deviation of each
activity was calculated by dividing the difference
between the maximum and minimum time (range) by
six™.

The duration of activities that required more time on
average was identified, in descending order. A beta
distribution was used to estimate the mean time of
each activity, with the following formula: mean time =
(minimum time + [usual time x 4] + maximum time)/6.
The mean time was rounded up to the nearest whole
digit. The mean time of each activity was summed to
obtain the mean time of the sequence of activities';
as activity 8 has two antecedents, only the one with
the longest duration was considered in the sum.
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Results

The average minimum and maximum values identi-
fied for each movement are presented in table 1, as
well as their range and standard deviation. The activi-
ties whose time had the greatest dispersion were the
period between the reception of supplies and the sur-
gery, electrocardiogram acquisition, and intraocular
lens power calculation.

The averages of the minimum, usual, and maximum
times for each activity, as well as the mean time, are
presented in table 2. The activities with a longer mean
time were the period between the reception of sup-
plies and surgery, cardiovascular surgical risk assess-
ment, and electrocardiogram acquisition; those with a
shorter mean time were the request and reception of
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Table 1. Minimum and maximum times, range, and standard deviation of movements

Activity Description Minimum Maximum Range Standard
time (days) time (days) deviation

12 Surgery 23 96 73 12.2

4 Electrocardiogram acquisition 7 66 59 9.8

7 Cardiological assessment 30 62 32 53

3 Intraocular lens power calculation 4 54 50 8.3

9 Surgical scheduling appointment 11 49 38 6.3

2 Specular microscopy 4 48 44 7.3

1 Initial evaluation 7 40 37 6.1

6 Chest X-ray acquisition 11 36 25 4.2

5 Laboratory sample collection 11 30 19 3.2

8 Preanesthetic assessment 7 27 20 3.3

10 Supply request 2 17 15 2.5

11 Supply reception 2 17 15 2.5

supplies, preanesthetic assessment, and laboratory
sample collection.

The mean time of the sequence of activities was
269 days. The duration of the sequence with the con-
sidered usual times was 244 days, while the minimum
duration was 108 days.

The proportion of the mean time spent on studies and
preoperative risk assessments was 40.9% (110/269 days),
that for ophthalmological studies was 17.4% (47/269 days),
and that for the time between the reception of supplies
and surgery was 19.3% (52/269 days).

Discussion

A prolonged mean time was found to perform elec-
tive cataract surgery. The activities that require the
most time are those corresponding to preoperative
risk assessment, performing surgery once supplies
are available, and preoperative ophthalmological
studies.

As a reference, the standard waiting time for cata-
ract surgery in Canada is 112 days’, although another
study from that country reported an average of 95.7
+ 77 days®. A Spanish study reported a waiting time
of 123 days® and an Australian study identified that
reducing the waiting time for cataract surgery from 12
to 3 months represented cost savings to the health
system due to a reduction in the care of falls and traf-
fic accidents™.

The estimate in this study corresponds to medical
care units that not only treat cataract patients, but also
may require preoperative evaluation for multiple spe-
cialties. Furthermore, surgical spaces in these units
are shared not only with other specialties but also with
different ophthalmological procedures. Another char-
acteristic to consider is that some units have the
equipment for ophthalmological studies, while others
require support from another institution to perform
them.

Each institution participating in this study has its
own pre-surgical care process, and in some cases,
the times for the evaluated movements are shorter.
When designing the process to be evaluated, activi-
ties that could sequentially identify patients with risk
characteristics for phacoemulsification surgery, and
that would allow a patient with low surgical risk to have
faster access to their surgery. The sequence of activi-
ties varies according to each medical care unit, which
operates according to its current procedures.

A limitation of the study is that the measurement
was indirect, dependent on the group’s opinion, but
the surgeons’ estimate allows identifying the elements
of the process that consume the most time, in order
to focus actions that can shorten them; to evaluate
modifications to the process, activities should ideally
be observed directly and a standardized measure-
ment made, to estimate the impact of the intervention.
Another limitation is that activities vary among
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Table 2. Average times in movements

Activity Description Minimum Usual time Maximum Mean time
time (days) (days) time (days) (days)
1 Initial evaluation 7 20 40 22
2 Specular microscopy 4 18 48 21
3 Intraocular lens power calculation 4 24 54 26
4 Electrocardiogram acquisition 7 35 66 36
5 Laboratory sample collection 11 13 30 16
6 Chest X-ray acquisition 11 13 36 17
7 Cardiological assessment 30 43 62 44
8 Preanesthetic assessment 7 11 27 13
9 Surgical scheduling appointment 11 24 49 26
10 Supply request 2 4 17 6
11 Supply reception 2 4 17 6
12 Surgery 23 48 96 52

medical care units: some have an inventory of sup-
plies, and having them before surgery only requires
verifying their existence; others must request them
from a supplier, so ensuring their availability before
surgery involves a process external to the institution.
A further limitation is that the study did not consider
costs, which limits estimating whether an action to
shorten an activity is viable with available resources
and whether its implementation will allow greater effi-
ciency in the future, even if it requires an additional
initial investment.

A strength of the study is that it allowed indirect
comparison of processes between institutions. By
averaging the times reported by each unit, the mag-
nitude to which the duration of activities could change
can be estimated, which can be difficult if only one’s
own historical performance is used as a reference.

Measuring is necessary to modify. Even if the esti-
mated measurements in this study can be improved,
they allowed identifying bottlenecks where actions
would be most effective; expanding cataract surgery
coverage requires increasing surgical spaces and
optimizing the preoperative process to take advantage
of them.

A factor currently influencing the delay in surgical
care for patients diagnosed with cataracts is the time
elapsed between the patient’s request for care at the
health institution and the initial ophthalmological eval-
uation; this period is long and causes a low-risk

surgical patient to progress to medium or high risk due
to uncontrolled systemic and ophthalmological
variables.

Beyond delaying visual recovery, deferral of cata-
ract surgery represents a functional limitation for the
patient that can interfere with their mobility to move
around''2 (with the risk of falls and fractures)'®* and
with their cognitive functions (which can lead to isola-
tion and depression)'>'. From a public health per-
spective, preventing these complications and the
benefit of cataract surgery on general health'”'® adds
value to interventions that can shorten the surgical
process, such as having rapid access to resources for
cardiovascular preoperative evaluation and ophthal-
mological diagnostic studies.

In a comment on defining cataract surgery prices in
Canada, Falk mentions that “it is not right to allow
people to deteriorate into semi-blindness because we
cannot organize ourselves to provide a procedure in
a timely manner”. Although the author emphasizes
costs, optimizing the process represents the possibil-
ity of significantly improving general health status, and
it is worthwhile to strive for this.

Conclusions
In this study, 60% of the time consumed between

the initial ophthalmological evaluation and surgery
corresponded to preoperative risk assessments and
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auxiliary ophthalmological studies; taking action on
these elements of the care process (diagnostic equip-
ment, cardiovascular evaluations), shortening their
duration by providing timely access to them, would
make it feasible to reduce the waiting time for phaco-
emulsification surgery.

Funding

The authors declare that they have not received
funding for this study.

Conflicts of interest

The authors declare that they have no conflicts of
interest.

Ethical considerations

Protection of people and animals. The authors
declare that no experiments on humans or animals
have been carried out for this research.

Confidentiality, informed consent, and ethical
approval. The study does not involve patient personal
data and does not require ethical approval. SAGER
guidelines do not apply.

Declaration on the use of artificial intelligence.
The authors declare that they did not use any type of
generative artificial intelligence for the writing of this
manuscript.

References

1. Krajewski LJ, Ritzman LP, Malhotra MK. Administracién de operaciones.
10.2 ed. México: Pearson Education; 2013.

2. Lopetegui M, Yen PY, Lai A, Jeffries J, Embi P, Payne P. Time motion
studies in healthcare: what are we talking about? J Biomed Inform.
2014;49:292-9.

. Onofre-Déciga  PK,

. Diaz-Medina AE, Vargas-Ruiz AG, Lara-Hernandez G. Cirugias mas

frecuentes en el Centro Médico Naval en un periodo de 5 afios. Rev Mex
Anestesiol. 2021;44:156-65.

. Roberts HW, Myerscougn J, Borsci S, Ni M, O'Brart DPS. Time and

motion studies of National Health Service cataract theatre list to deter-
mine strategies to improve efficiency. Br J Ophthalmol. 2018;
102:1259-67.

. Shetty N, Saxena A, Singh VM, Fernandes M, Garg P, Venkiteshwar M.

Effect of digital cataract workflow on time and resource efficiencies in
cataract surgery: time and motion study. J Cataract Refract Surg.
2024;50:1208-14.

. Song X, Zhou J, Zhang G, Jia S, Yuan J, Hu K, et al. The impact of

preloaded intraocular lens implantation system (TECNIS iTec®) in rou-
tine cataract surgery in China: a time-motion analysis. BMC Ophthalmol.
2023;23:126.

. Kildyushov A, Reason B, Kwakyepeprah M, Nichols M, Léger Y,

Chen XK. Measurement of and reporting on waiting times for priority
procedures in Canada. Healthc Q. 2024;27:12-5.

. de Jager P, Aleman D, Baxter N, Bell C, Bodur M, Calzavara A, et al.

Surgeon and hospital-level variation in wait times for scheduled non-ur-
gent surgery in Ontario, Canada: a cross-sectional population-based
study. PLoS One. 2024;19:0307845.

. Bosque-Mercader L, Carrilero N, Garcia-Altés A, Lopez-Casasnovas G,

Siciliani L. Socioeconomic inequalities in waiting times for planned and
cancer surgery: evidence from Spain. Health Econ. 2023;32:
1181-201.

. Huang-Lung J, Angell B, Palagyi A, Taylor HR, White A, McCluskey P,

et al. The true cost of hidden waiting times for cataract surgery in Aus-
tralia. Public Health Res Pract. 2022;32:31342116.

. Ozer O, Dursun O, Eroz P, Guclu ES. The effect of cataract surgery on

stereoacuity, balance and falls in patients with senile cataract. Eye Con-
tact Lens. 2025;51:171-7.

. Duman F, Kili¢ Z, Ozcan-Ekgi EE. Impact of cataract surgery on functio-

nal balance skills of adults. Turk J Ophthalmol. 2019;49:243-9.

. Akbari-Kamrani M, Heirdarzadeh H, Naderan M, Gordiz A, Hemmati S,

Chaibakhsh SS, et al. Impact of first eye cataract surgery on falls among
patients of advanced age: a comparative study. J Int Med Res.
2023;51:3000605231216685.

. Gutiérrez-Robledo LM, Villasis-Keever MA, Avila-Avila A, Medina-Cam-

pos RH, Castrején-Pérez RC, Garcia Pefia C. Effect of cataract surgery
on frequency of falls among older persons: a systematic review and
meta-analysis. J Ophthalmol. 2021;2021:2169571.

. Zhao C, Li X, Deng B, Shui B, Zhou L, Wu Z. Postoperative evaluation

of visual and cognitive functions following cataract surgery in patients
with age-related cataracts: a prospective longitudinal study. Front Neu-
rosci. 2025;18:1505585.

. Wang T, Li H, Cao Q. Age-related cataract without surgery is related to

exacerbated depression symptoms: a cross-sectional study of Chinese
adults from Anhui, China. Front Med. 2024;11:1483709.

. Mylona I, Aletras V, Ziakas N, Tsinopoulos |. Improvement in general

health after cataract surgery is not limited to vision-specific function.
Psychol Health Med. 2022;27:2152-60.

Palacio-Pastrana C, Solis-Hernandez S,
Pérez-Cano H. Indicadores de impacto social en pacientes diagnostica-
dos de catarata senil tratados con facoemulsificacién mas implante de
lente intraocular. Cir Cir. 2020;88:331-6.

. Falk W. Commentary: Pricing cataract (and other straightforward) surge-

ries — a policy perspective to build capacity, value and innovation.
Healthc Policy. 2024;19:42-8.

559



	OLE_LINK1

