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Purpose: We analyzed the subjective feelings and opinions of patients regarding modified 
cataract phacoemulsification procedures.
Patients and Methods: A consecutive case series of patients undergoing phacoemulsifica-
tion of cataracts, who completed questionnaires designed by the authors to evaluate their 
subjective opinions about hospital admission, medical examination, and intraoperative pro-
cedures carried out at the operating theater.
Results: Two hundred patients (82 men and 118 women) were included in the study. 
Subjects aged ≥65 years more often than younger respondents presented negative opinions 
about hospital admission procedures (15% vs. 2.5%, p=0.032) and were less satisfied with 
physicians’ explanations about the matter of phacoemulsification (71.3% vs. 92.5%, 
p=0.004), type of artificial lens to be implanted (43.8% vs. 85%, p<0.001), and potential 
complications (69.4% vs. 95%, p<0.001). The most unpleasant intraoperative experiences 
included venipuncture (35.5%), artificial lens implantation (30.5%), and peeling off of 
a sterile surgical drape (24%).
Conclusion: Persons aged ≥65 years presented with negative opinions about routine 
procedures related to phacoemulsification. Older age seems to be associated with less 
tolerance to time-consuming bureaucratic procedures and a lesser understanding of the 
specific stages of the surgery. Older patients should be notified in advance about all routine 
procedures to be carried out and provided with a rationale for these activities.
Trial Registration: The study was registered on clinicaltrials. gov (NCT04327856).
Keywords: phacoemulsification of cataract, patients subjective experiences, quality of life

Introduction
Cataract is a leading cause of blindness worldwide, and its surgical removal is one 
of the most common procedures performed nowadays. Phacoemulsification is most 
often a one-day procedure performed under topical anesthesia, with full logical 
contact and cooperation of the patient.

Since phacoemulsification has been a subject of extensive research, the proto-
cols for this procedure have been fully optimized from a technical perspective. 
However, the patient who is the benefactor of the procedure, and hence, patients’ 
experiences during phacoemulsification are at least equally important as surgical 
outcomes of the surgery. Most of the currently available information on the emo-
tions and expectations of patients undergoing phacoemulsification refers to the 
preoperative period. Most patients experience some anxiety before the procedure; 
they are afraid of the surgery itself and are concerned about potential postoperative 
loss or deterioration of vision.1–6 Research has shown that these concerns might be 
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diminished if a good relationship is established between 
the patient and medical personnel.7,8 In addition, there are 
papers, which describe the subjective feelings of patients 
during the phacoemulsification procedure, such as the 
perception of pain, fear, visual and auditory sensation, 
and duration of the surgery.9–19 Comparative analysis of 
the subjective opinions of patients who underwent cataract 
surgery for one or both eyes demonstrated that the first 
procedure was associated with higher levels of stress and 
anxiety, whereas the second one was accompanied by 
more severe subjective pain.6,20–25

Patients operated for cataract usually expect that the 
surgery will enable them to achieve spectacle independence 
and normalization of visual acuity.26–34 Commonly, and most 
persons subjected to cataract surgeries are highly satisfied 
with the outcomes.27,30,31,34,35 However, persons with higher 
preoperative expectations were shown to present with lower 
levels of postoperative satisfaction. Age and sex of operated 
patients seem to exert a substantial effect on expectations 
regarding the postoperative outcomes: older persons were 
shown to be less likely to expect complete spectacle inde-
pendence after phacoemulsification.32–34,36 Similarly, male 
patients were satisfied with the outcomes of the procedure 
slightly more often than women.26,35 Finally, according to 
Nijkamp et al,36 a higher education level was associated with 
more realistic expectations with regard to the phacoemulsi-
fication outcome.

To the best of our knowledge, no sufficiently large 
study has analyzed how patients assess specific stages of 
cataract surgery. Although the same procedures are routi-
nely repeated during each phacoemulsification, it is unli-
kely that all patients were equally satisfied with them. 
Thus, the surgery should not be considered fully opti-
mized, and all its modifiable components, which the 
patients are least satisfied with, should be identified and 
improved or eliminated.

Given the lack of detailed knowledge, we decided to 
analyze patients’ opinions about various aspects of pre-
paration for cataract surgery and the procedure itself. We 
aimed to identify the procedures that the patients were 
least satisfied with, and as such, require some modifica-
tion. We also verified whether the subjective opinions of 
patients were influenced by their sociodemographic char-
acteristics. In our opinion, the results of this study provide 
the grounds for the development of new standards of care, 
and the creation of such standards would optimize peri- 
and intraoperative management of patients undergoing 

cataract surgeries, and thus, may improve their comfort 
of life.

Patients and Methods
The study was carried out with the approval of the Local 
Bioethics Committee of the Medical University of 
Bialystok and followed the ethical standards as laid 
down in the 1964 Declaration of Helsinki and its later 
amendments or comparable ethical standards. All subjects 
provided written, fully informed consent for the examina-
tion and use of their clinical data for publication.

Two hundred consecutive patients undergoing routine 
phacoemulsification of cataract, for the first eye, under 
topical anesthesia as the one-day procedure at the 
Department of Ophthalmology, Medical University of 
Bialystok, between March and June 2020 were included 
in the study. Patients who did not give their consent to 
participate, as well as those with severe deafness, demen-
tia, or a mental disorder were excluded from the study. 
Patients undergoing complicated cataract surgery or multi-
ple procedures during a single operation were also 
excluded.

We designed a detailed survey on the patients’ experi-
ences and opinions regarding hospital admission proce-
dures, preparation for phacoemulsification, and the 
procedure itself. The questionnaire consisted of closed- 
ended single-answer and multiple-choice questions. The 
patients received the survey directly after the surgery in 
the postoperative recovery room and were allowed to use 
the assistance of another person to read, understand, and 
complete the questionnaire. A specimen of the question-
naire is included in the Supplement (Suppl 1). Each patient 
could withdraw from the study at any time.

In all patients’ consent for the operation was obtained 
by a surgeon who performed it, after a detailed informa-
tion of the procedure, its aim and possible complications, 
following the standard script.

Statistical Analysis
The data obtained from the survey were analyzed and 
verified using R statistical software, version 3.5.4. The 
answers to most questions were qualitative, and as such, 
were summarized as numbers and percentages. The normal 
distribution of quantitative variables was verified using the 
Kolmogorov–Smirnov test. As the data were not distribu-
ted normally, their statistical characteristics were presented 
as numbers, arithmetic means, standard deviations, and 
medians.
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Responding to some questions, the patients could 
choose more than one answer. When a statistically signifi-
cant between-group difference was found in the distribution 
of answers to such questions, a series of post-hoc chi- 
squared tests were carried out to identify the source of the 
difference.

Considering the quantitative nature of the data, lack of 
normal distribution, and the lack of between-group equiva-
lence, non-parametric tests were used, namely, Mann– 
Whitney U-test and Kruskal–Wallis for comparisons 
between two or more groups, respectively. The results 
were considered statistically significant if the p-value 
was less than 0.05.

Results
A total of 200 consecutive patients (82 men and 118 women) 
aged 51–93 years were enrolled in this study. Mean age of 
the study group was 75.0 ± 12.3 years, with mean ages for 
male and female patients of 73.5 ± 11.9 and 76.2 ± 11.2 
years, respectively. The sociodemographic characteristics of 
the study participants are shown in Table 1.

The following groups were identified for the purpose of 
statistical analysis and compared: 1) men (n=118) vs. 
women (n=82); 2) persons aged <65 years (n=40) vs. 
≥65 years of age (n=160); (65 years is the usual retirement 
age); and 3) primary or vocational school graduates (n=90) 
vs. secondary school or university graduates (n=110).

Hospital Admission Procedures
Hospital admission procedures were assessed positively by 
87% of the respondents. The lowest proportion of satisfied 
respondents (approximately 84%) was observed among 

women, persons with primary or vocational education, 
and patients aged ≥65 years. However, a statistically sig-
nificant difference in the percentage of satisfied respon-
dents was found solely when the results were stratified 
according to age. Patients aged ≥65 years significantly 
more often than younger respondents declared that hospi-
tal admission procedures were inefficient, lasted too long, 
and/or were associated with stress (15% vs. 2.5%, 
p=0.032).

Preparation for the Surgery by a Nurse
Most respondents (87.9%) assessed the positive admission 
interviews conducted by nurses. However, 6.7% and 4.3% 
of the patients, respectively, stated that the interview lasted 
too long or was too short, and according to 1.1%, the nurse 
did not offer them enough support at this stage. No sig-
nificant associations were observed between the evaluation 
of the admission interview and respondents’ age, sex, and 
education.

Up to 72% of the respondents had some negative 
experiences, such as burning sensation, excruciating pain, 
or tearing, during the preoperative application of eye 
drops. Before phacoemulsification, each patient received 
topical anesthetic eye drops and pupil-dilating eye drops, 
either applied several times. No statistically significant 
differences in the experiences associated with eye drop 
application were found when the results were stratified 
according to age, sex, or education. However, when the 
patients were asked whether the preoperative application 
of eye drops at such a large volume was essential, the 
proportion of positive responses among persons aged <65 
years turned out to be significantly higher than among 
those aged ≥65 years (p=0.044). Similarly, patients ≥65 
years of age were less often satisfied with the way the 
nurse explained the reason behind applying such a large 
volume of eye drops to the operated eye (62.5% vs. 82.5%, 
p=0.027). In addition, men tended to be less satisfied than 
women with the nurse’s explanation in that matter, but this 
between-group difference did not reach the threshold of 
statistical significance (p=0.058).

History Taking and Preoperative 
Examination by a Physician
While most patients (89.5%) were satisfied with the pre-
operative examination by a physician, some found this 
procedure exhaustive, burdensome, and too long (6.3%), 
or inversely, too short and superficial (4.2%).

Table 1 Sociodemographic Characteristics of the Studied Group 
of Patients

Sociodemographic Characteristics Number Percent

Sex Female 118 59%
Male 82 41%

Age (years) < 65 40 20%
≥ 65 160 80%

Education Primary 39 19.5%
Vocational 51 25.5%

Secondary 79 39.5%

Higher 31 15.5%

Current professional activity Employed 32 16.0%

Pensioner 168 84.0%
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Compared with respondents aged ≥65 years, those aged 
<65 years were more often satisfied with the physician’s 
explanations about the nature of phacoemulsification 
(92.5% vs. 71.3%, p=0.004), type of artificial lens, and 
purpose of its implantation during the procedure (85% vs. 
43.8%, p<0.001), and potential complications (95% vs. 
69.4%, p<0.001). Information provided by the physician 
was more comprehensible for patients with secondary or 
higher education than for primary or vocational school 
graduates, and significant between-group differences 
were found for the explanations about the nature of pha-
coemulsification (84.5% vs. 64.4%, p=0.002) and informa-
tion about potential complications of this procedure 
(88.2% vs. 67.7%, p=0.01). Patients aged ≥65 years and 
those with primary or vocational education typically com-
plained that the explanations were too complicated and/or 
too short, the physician was using medical jargon, did not 
allocate enough time for questions, and patronized them. 
No significant associations were found between the pre-
operative examinations and sex.

Activities Undertaken by a Nurse 
Anesthetist at the Operating Theater
The list of respondent-evaluated medical procedures carried 
out by a nurse anesthetist at the operating theater included 
venipuncture, insertion of the venous catheter, measure-
ment of oxygen saturation, application of sphygmoman-
ometer cuff, and blood pressure measurement. Many of 
these activities are associated with pain and other unplea-
sant experiences. Up to 72% of the respondents were satis-
fied with the way the nurse anesthetist informed them about 
the intention to carry out the procedures mentioned above 
and the nature thereof. Compared with patients <65 years of 
age, those aged ≥65 years significantly more often com-
plained that they were not informed in advance about the 
nurse anesthetist’s intention to carry out some specific pro-
cedures, which created stress when the procedure was even-
tually introduced (33.1% vs. 7.5%, p=0.008).

The Most Unpleasant Intraoperative 
Experiences
The most unpleasant experience during cataract surgery 
was venipuncture (n=71, 35.5%), followed by artificial 
lens implantation (n=61, 30.5%) and peeling off of 
a sterile surgical drape after the procedure (n=48, 24%). 
Male patients found venipuncture the most unpleasant 
experience significantly more often than female patients 

(47.6% vs. 27.1%, p=0.010), whereas women considered 
peeling off of a sterile surgical drape after the procedure as 
the most unpleasant experience significantly more often 
than men (28.8% vs. 17.1%, p=0.010). Respondents <65 
years of age considered venipuncture to be the most unplea-
sant experience significantly more often than patients ≥65 
years of age (52.5% vs. 31.3%, p=0.008) (Table 2).

Comprehensibility of Orders Received 
from Medical Personnel at the Operating 
Theater and Cooperation with Personnel
While most respondents (n=186, 93%) assessed their 
cooperation with medical personnel at the operating thea-
ter positively, 7% (n=14) had some reservations in this 
matter. The most common dissatisfaction was caused by 
giving orders with too quiet or raised voice, shouting at 
patients, or hurrying them up. No statistically significant 
relationships were observed between age, sex, education 
of the respondents, and their subjective opinions about the 
quality of cooperation with the surgical team.

Considering the groups identified based on socio-
graphic variables, negative opinions regarding hospital 
admission, preparation for cataract surgery, and the proce-
dure itself were most often presented by respondents ≥65 
years of age (Table 3). Aside from age, no other socio-
demographic variables significantly influenced the assess-
ment of the analyzed procedures. Education exerted 
a significant effect on understanding the matter of cataract 
surgery and its potential complications. Finally, female and 
male patients, as well as younger and older respondents, 
differed significantly in terms of their opinions about the 
most unpleasant intraoperative experiences.

Discussion
The aim of this study was to analyze the subjective feel-
ings and opinions of patients regarding the procedures 
associated with phacoemulsification cataract. The patients 
were asked about their opinions regarding some specific, 
modifiable aspects of preparation for surgery, and hence, 
could be improved if assessed negatively by them. While 
some previous studies analyzed subjective experiences of 
patients before and during cataract surgery, most of them 
focused on preoperative anxiety, pain, or visual sensations 
during the operation.2,5,6,9–25 To the best of our knowl-
edge, none of the previous studies aimed to identify the 
least positive components of the phacoemulsification 
procedure.
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Hospital admission procedures were more often 
assessed negatively by patients aged ≥65 years, who com-
plained that the process took too long and was associated 
with unnecessary stress. Presumably, because of their age 
and related diseases, older patients might be less tolerant 
to time-consuming bureaucratic procedures associated 
with hospital admission.

Most respondents were highly satisfied with their con-
tact with nurses who prepared them for surgery. 
Nevertheless, nearly three out of four respondents had 
some unpleasant experiences, such as burning, excruciat-
ing pain, and excessive tearing, during the application of 
eye drops before the procedure. Although many patients 
were aware that the application was necessary, a large 
proportion of them were not satisfied with the nurse’s 
explanation of why eye drops had to be applied so fre-
quently. Our experiences suggest that most patients could 
not remember the information they received a few weeks 

before phacoemulsification. A previous study showed that 
a few conversations with a nurse during the week preced-
ing hospital admission might improve both patients’ coop-
eration with medical personnel during the surgery and 
their satisfaction with the postoperative outcomes.37 The 
authors of that study emphasized that such conversations, 
during which, the nurse discusses eye anatomy, pathome-
chanism of cataract, the protocol of cataract surgery, pre-
paration for the procedure, postoperative pain management 
and eye rehabilitation, might soothe negative emotions of 
patients during subsequent stages of 
phacoemulsification.37 The role of nurses in the education 
of patients with cataract was also highlighted by other 
authors.38–40

In the case of our respondents, the biggest problem was 
the fact that the patients were not informed about nurse 
anesthetist activities in advance and often, they felt 
unpleasantly surprised when the nurse proceeded with an 

Table 2 The Most Unpleasant Sensations During the Cataract Surgery

Feature n % n % P

Płeć

Women (n = 118) Men (n = 82)

Intravenous cannulation 32 27.1a 39 47.6a

Inflating a sleeve of a manometer 3 2.6 1 1.2

Corneal cut 10 8.5 4 4.9

Artificial lens implantation 38 32.2 23 28.0
Peeling of sterile surgical drape 34 28.8b 14 17.1b

None 1 0.8 1 1.2

Age

< 65 years (n=40) ≥ 65 years (n=160)

Intravenous cannulation 21 52.5c 50 31.3c

Inflating a sleeve of a manometer 1 2.5 3 1.9

Corneal cut 2 5.0 12 7.5
Artificial lens implantation 9 22.5 52 32.5

Peeling of sterile surgical drape 7 17.5 41 25.6

None 0 0.0 2 1.2

Education

Primary/vocational (n=90) Secondary/higher (n=110)

Intravenous cannulation 32 35.6 39 35.4 0.086

Inflating a sleeve of a manometer 1 1.1 3 2.7

Corneal cut 6 6.7 8 7.3
Artificial lens implantation 30 33.3 31 28.2

Peeling of sterile surgical drape 20 22.2 28 25.5

None 1 1.1 1 0.9

Note: Statistically significant differences in post-hoc test (ap=0.010; bp=0.010; cp=0.008).
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activity, they did not expect. This problem was reported by 
up to one-third of patients aged ≥65 years, the largest 
group of respondents. This implies that the patients were 
not familiar with the essential procedures to be undertaken 
prior to cataract surgery. The problem described above 
corresponds well with another aspect of cataract surgery 
assessed by our respondents, that is, the most unpleasant 
intraoperative experience. According to our respondents, 
the most unpleasant experience during cataract surgery 
was venipuncture (35.5%), followed by the implantation 
of an artificial lens (30.5%) and peeling off of a sterile 
surgical drape after the procedure (24%). As stated by 
Rothschild et al,16 emotions experienced by patients sub-
jected to phacoemulsification under topical anesthesia are 

not strong enough to blur their objective assessment of the 
situation. The patients can accurately, with only a small 
margin of error, estimate the duration of the procedure 
without checking the time on the clock. This implies that 
the patients’ rating of an intraoperative experience as 
unpleasant should be considered an objective opinion. 
Surprisingly, one study showed that venipuncture was 
considered less painful and tolerated better when the 
patients were kept ignorant of the fact that their vein is 
going to be punctured.41 Moreover, the insertion of 
a smaller sized peripheral intravenous catheter did not 
result in a lower pain sensation. To prevent pain upon 
insertion of a peripheral intravenous catheter, an unsuc-
cessful attempt must be avoided.42 This seems 

Table 3 Patients’ Opinions on Routines Accompanying the Cataract Phacoemulsification Depending on Age (Closed-End Questions 
with Single Answer)

Feature < 65 Years 
(n=40)

≥ 65 Years 
(n=160)

P

Whether admission to hospital went smoothly? Yes 37 92.5 135 84.4 0.018
No 1 2.5a 24 15.0a

Not sure 2 5.0 1 0.6

Are you satisfied with the nursing interview? Yes 35 87.5 141 88.2 0.547
No 5 12.5 17 10.6
Not sure 0 0.0 2 1.2

Whether you have been satisfactorily explained about the necessity to put a lot of drops in 
your eye before surgery?

Yes 33 82.5b 100 62.5b 0.044
No 7 17.5 55 34.4

Not sure 0 0.0 5 3.1

Whether you were satisfactorily explained what the cataract surgery is about? Yes 37 92.5c 114 71.3c 0.016
No 3 7.5d 39 24.4d

Not sure 0 0.0 7 4.4

Whether the information on the artificial lens was clearly presented? Yes 34 85.0 70 43.8 <0.001
No 6 15.0 81 50.6

Not sure 0 0.0 9 5.6

Whether the information about cataract surgery complications was clearly presented? Yes 38 95.0e 111 69.4e 0.001
No 1 2.5 43 26.9
Not sure 1 2.5 6 3.7

Has the anesthesiological nurse informed about the procedures performed? Yes 35 87.5f 101 63.1f 0.011
No 3 7.5g 53 33.1g

Not sure 2 5.0 6 3.8

Did you understand the orders given by the medical staff in the operating theater? Yes 37 92.5 151 94.4 0.710
No 3 7.5 9 5.6
Not sure 0 0.0 0 0.0

Whether the cooperation in the operating theater with the medical staff was smooth? Yes 37 92.5 150 93.8 0.685
No 3 7.5 8 5.0

Not sure 0 0.0 2 1.2

Notes: Statistically significant differences in post-hoc test (ap=0.032; bp=0.027; cp=0.004; dp=0.017; ep<0.001; fp=0.003; gp=0.008).
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contradictory to our previous observation that the respon-
dents preferred to be informed in advance about the activ-
ities undertaken by the nurse anesthetist. However, a more 
comprehensive analysis of the responses demonstrated that 
the activities that the patients preferred to be informed 
about included some specific procedures, such as the pla-
cement of pulse oximeter around the finger and pumping 
sphygmomanometer cuff during the surgery.

The proportion of women who considered peeling off 
of a sterile surgical drape after the procedure unpleasant 
was nearly twice as high as the proportion of male 
patients. The drapes are peeled off at the time medical 
personnel are already relaxed after completing the proce-
dure, and hence, not infrequently less focused and acting 
in a hurry. However, as shown in the present study, this 
stage of phacoemulsification should not be neglected, as 
for some patients, it could be more harmful than the 
procedure itself.

This study had some limitations that need to be con-
sidered. The study was based solely on a self-reported 
questionnaire; hence, all collected opinions were subjec-
tive. Simultaneous analysis of patients’ and nurses’ and 
physicians’ opinions would be an interesting approach to 
the problem in question. In addition, there were different 
surgeons who sought the patient’s consent for surgery, and 
there might be a significant variable in their ability for 
providing information though it can have an impact for the 
subject subjective opinion. Another limitation of this study 
might be the selection of the respondents. To obtain 
a homogenous sample, we enrolled only patients who 
underwent surgery for the first eye. We are aware that 
a comparative analysis of the opinions of patients operated 
on for the first and the second eye would be an interesting 
approach. It would be interesting to verify whether experi-
ences from the first surgery affected patients’ opinions 
about the same procedures during the second surgery. It 
has already been shown that the second surgery is asso-
ciated with different levels of anxiety and pain perception. 
Future study could access the enrollment of patients who 
underwent surgery twice, with a similar time interval 
between the first and second surgeries.

Conclusions
Persons aged ≥65 years most often present with negative 
opinions about hospital admission procedures, preparation 
for phacoemulsification, and surgery itself. Older age 
seems to be associated with less tolerance to time- 
consuming procedures and a lesser understanding of the 

specific stages of the surgery. Older patients should be 
notified in advance about all routine procedures to be 
carried out and provided with a rationale for these activ-
ities. Age and sex influence patients’ opinions about the 
most unpleasant experiences during cataract surgery.

Based on our conclusions, we formulated the following 
recommendations to improve the patient experience for 
cataract surgery:

1. Introduction a special “time window” at the hospi-
tal’s admission room, dedicated solely to persons 
admitted for one-day cataract surgery. During this 
time window, scheduled early in the morning, 
a larger number of personnel from the admission 
room were assigned to this task.

2. Providing each patient with a leaflet containing cru-
cial information about admission for cataract sur-
gery along with a telephone number, they could call 
in the case of additional questions or concerns.

3. Briefing the patient once again about the most cri-
tical aspects of the procedure shortly after admis-
sion. Moreover, before each stage of the surgery, the 
patient was reminded of the key activities to be 
undertaken and their objectives.

4. Replacing preoperative application of eye drops with 
an intraoperative intracameral injection of a solution 
containing two mydriatics and a local anesthetic.

5. Peeling off the self-adhesive drapes gently and 
slowly, optimally with the patient’s attention dis-
tracted through a conversation.
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