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Factors Associated with Pain Level in Patients Receiving
Intravitreal Injection
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Purpose: To identify the factors associated with the pain level in patients receiving intravitreal injection.

Methods: A total of 120 patients were prospectively evaluated, and 104 were included in the study. Patients were asked to rate their pain
intensity from 0 to 10 on the visual analog scale. Factors that were possibly associated with pain level were evaluated using a sociodemographic
data form, state anxiety inventory, and the hospital anxiety and depression scale.

Results: Of the participants, 54 (51.9%) were female, and 50 (48.1%) were male, with a mean age of 65 = 9.01 years. There was a positive
correlation between pain level and state anxiety scores (» = 0.30; P < 0.001) and a negative correlation between hospital anxiety score
(r =-0.23; P = 0.02) and hospital depression score (r = —0.27; P = 0.01). The correlation between pain score and education level was
significantly higher in primary and secondary school graduates (P < 0.01). Smokers were observed to have higher pain scores (6.50 +2.21 in
smokers and 4.87 + 2.50 in nonsmokers; P =0.01). Among diagnostic groups, pain scores were found to be significantly lower in the diabetic
retinopathy (DR) group (6.82 + 1.99 in age-related macular degeneration, 5.94 +2.27 in retinal vein occlusion, and 3.58 + 1.97 in DR; P<0.001).
When pain scores were evaluated according to the drug injected, the group receiving bevacizumab injection was observed to have higher pain
scores (7.32 + 1.81 in bevacizumab, 4.00 + 2.08 in aflibercept, and 3.92 + 1.96 in ranibizumab; P < 0.001). Based on the multiple regression
analysis, the state anxiety score, hospital anxiety score, hospital depression score, and smoking status were observed not to be significant
predictors. The level of education, diagnosis, and active substance were found to have a statistically significant effect on pain perception.

Conclusion: In this study, pain levels have been found to be high in smokers, those with a low educational level, individuals receiving
bevacizumab for intravitreal injection, and those having a higher level of state anxiety, whereas patients with DR have lower pain scores.
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INTRODUCTlON used for the treatment of such diseases. Ranibizumab,
aflibercept, and bevacizumab are the most commonly
used intravitreal anti-VEGF agents.* Intravitreal injection
of anti-VEGF is associated with several complications.
Pain at the injection site is one of the most common
complications. The pain associated with the injection can lead
to eye movement and blepharospasm, which may result in
injection-related complications (subconjunctival hemorrhage,

Diabetic retinopathy (DR), retinal vein occlusion (RVO),
and age-related macular degeneration (AMD) are common
eye diseases affecting both the individual and society. The
prevalence of DR among patients with diabetes is reported to
be 35.4%.! The prevalence of RVO is 0.6%,? and the prevalence
of AMD is approximately 10%.° Intravitreal injection of
anti-vascular endothelial growth factor (anti-VEGF) is
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lens perforation, endophthalmitis) or in the patient’s refusal
of further injections.” Many studies have been conducted on
the perception of pain and factors associated with pain during
intravitreal anti-VEGF injection. On the other hand, there are
contradictory results regarding factors with a potential effect on
pain scores, which include age, gender, number of injections,
level of education, active substance used during injection, type
of disease, and anxiety level of the patient.®” Therefore, this
study aimed to investigate the effects of the active substance,
anxiety level, depression level, smoking, level of education,
age, gender, body mass index (BMI), marital status, type of
the disease, and the number of injections on the perception of
pain associated with the injection.

MEeTHODS

All procedures were performed in accordance with the
1964 Declaration of Helsinki and its later amendments, and
the study was approved by the Ethics Committee of Kafkas
University Faculty of Medicine.

The study included patients who received an intravitreal
injection from October 2018 to January 2020. Based on
previous studies, the study was planned to be conducted with
120 patients. Those who received intravitreal injection due
to RVO, DR, or AMD, provided consent to participate in
the study, were over 18 years of age, and had a postinjection
intraocular pressure of <21 mmHg were included in the study.
The exclusion criteria were having any ophthalmic disease that
could affect the severity of pain (e.g., severe dry eye, scleritis,
uveitis, or corneal diseases), using systemic analgesics, having
a postinjection intraocular pressure of above 21 mmHg,
having a mental illness or using medications like nonsteroidal
anti-inflammatory drugs, having mental retardation or
dementia, and refusing to participate in the study.

Patients were randomly selected on random days and were
informed about the study. Written informed consent was
obtained from those who provided consent to participate in the
study. The participants were taken to a room where they could
be alone and were asked to fill in the test battery consisting
of the sociodemographic data form prepared by the authors,
the state-trait anxiety inventory (STAI), and the hospital
anxiety and depression scale (HADS). The questionnaires
were filled by patients after preinjection intraocular pressure
measurement, but patients who were illiterate got help from
their attendant.

The active substance was selected randomly. We assigned
one of the numbers 1, 2, and 3 to each participant with the
SPSS program. In alphabetical order, we used aflibercept for
1, bevacizumab for 2, and ranibizumab for 3. Participants
were given one drop of 0.5% proparacaine hydrochloride
(Alcain, Novartis, Switzerland) three times at 5 min intervals.
Then, the periocular skin and eyelids were disinfected three
times with 10% povidone—iodine. After their eyes were
covered with a sterile perforated dressing, a blepharostat
was placed. Two drops of 5% povidone—iodine were

administered to the conjunctival area. After waiting for
2 min, the conjunctiva was irrigated with sterile isotonic fluid.
Bevacizumab (1.25 mg/0.05 mL, Genentech, San Francisco,
CA, USA), ranibizumab (0.25 mg/0.05 mL, Novartis,
East Hanover, NJ, USA), and aflibercept (2 mg/0.05 mL,
Regeneron, Tarrytown, NY, USA) were injected from the
pars plana into the vitreous cavity with the help of a 30-gauge
needle through the superior temporal region. The injection
was administered 4 mm behind the limbus for phakic eyes
and 3.5 mm behind the limbus for pseudophakic eyes. The
injection site was compressed for about 20-25 s with a sterile
cotton swab to prevent the drug from flowing backward. Optic
nerve perfusion was evaluated by checking the light sensation,
and the eye was closed with antibiotic pomade. Intraocular
pressures of all patients were measured about 5 min after the
intravitreal injection. Patients were kept under observation for
3 h after intravitreal injection. The visual analog scale (VAS)
was used to evaluate pain following the intraocular pressure
measurement. All medical procedures were performed by the
same clinician.

The questionnaires were filled by patients after intraocular
pressure measurement, but illiterate patients received help
from their attendants.

Sociodemographic data form

The form prepared by the authors consists of questions
about the age, gender, marital status, occupation, educational
background, and smoking status of the participants.

Visual analog scale

It is a type of psychometric scale using a continuous
measurement indicator rather than multiple discrete
indicators. Respondents to VAS make a subjective judgment
on where their answer lies on a continuum and then, mark
their response on a VAS line. Participants are shown a
horizontal line rated from 0 representing “no pain” to
10 representing “maximum pain” and are asked to mark
their pain level based on this rating. It was also previously
used in ophthalmological studies® and shown to be valid
and reliable. It can be easily applied by both patients and
health-care professionals.’

State-trait anxiety inventory

The scale, which was developed by Spielberger et al.,'® has
two subscales: the state anxiety subscale and the trait anxiety
subscale. It evaluates how the person feels under certain
conditions. The Turkish validity and reliability study of the
scale was performed by Oner and Le Compte."" The state
anxiety subscale was used in the present study.

Hospital anxiety and depression scale

It was developed by Zigmond and Snaith.!? The Turkish
validity and reliability study of the scale was performed by
Aydemir and Guvenir.”* It has two subscales: anxiety and
depression. The scale consists of 14 items, each scored from
0 to 3. It is used to investigate anxiety and depression in
individuals with a physical illness.

324 Journal of Current Ophthalmology | Volume 33 | Issue 3 | July-September 2021



Inaltekin, et al.: Factors associated with pain level in patients receiving intravitreal injection

Statistical analysis

Statistical analysis was performed using the Statistical
Package for Social Sciences (SPSS) version 20.0 software
(IBM Corporation, Armonk, NY, USA). The student’s z-test
or one-way analysis of variance (ANOVA) was used in
univariate analysis to analyze factors associated with the
pain level after intravitreal injection. Correlation analysis
was used to evaluate factors associated with the pain score.
The patients were divided into three groups based on the
diagnosis (RVO, DR, and AMD) and medication received
(bevacizumab, ranibizumab, and aflibercept). Clinical factors
were compared between the groups using the ANOVA test.
P < 0.05 was considered statistically significant.

ResuLts

Sixteen patients were excluded from the study due to missing
data. A total of 104 patients were analyzed. There were
54 (51.9%) female and 50 (48.1%) male participants, and the
mean age was 65 =9.01 years. Of the participants, 88 (84.6%)
were married, 14 (13.5%) were widowed, and two (1.9%) were
single. Considering the educational background, 31 (29.8%)
were illiterate, 41 (39.4%) were primary school graduates,
14 (13.5%) were secondary school graduates, 11 (10.6%)
were high school graduates, and seven (6.7%) were associate
degree graduates. There were 39 (37.5%) patients in the AMD
group, 48 (46.2%) in the DR group, and 17 (16.3%) in the RVO
group. The bevacizumab group included 38 (36.5%) patients,
the ranibizumab group included 29 (27.9%) patients, and the
aflibercept group included 37 (35.6%) patients. Post injection,
mean intraocular pressure was 17.38 +2.04 [Table 1].

The level of pain was observed to have no correlation
with age (r = 0.11; P = 0.24), BMI (r = 0.28; P = 0.77),
vision (r = 0.34; P = 0.73), or number of injections
(r=—0.90; P=10.36). On the other hand, a positive correlation
was observed between the pain level and state anxiety
score (r = 0.30; P < 0.001), whereas there was a negative
correlation with hospital anxiety score (» = —0.23; P = 0.02)
and hospital depression score (r=—0.27; P=0.01) [Table 2].

There was a significant difference between smokers and
nonsmokers in terms of the mean pain scores (6.50 +2.21 and
4.87 £2.50, respectively; P=0.01). No significant difference
was found between the pain scores of the female and male
participants (5.04 + 2.52 and 5.31 £ 2.53, respectively;
P =0.58) [Table 2].

The ANOVA showed that marital status did not have a
significant effect on the pain score (5.14 + 2.56 in married,
5.50 £0.70 in single, and 5.43 = 2.50 in widowed; P =0.91).
Considering the correlation between pain score and educational
level, there was a significant difference between the primary
school graduates and the other groups and between the
secondary school graduates and the other groups in terms of
pain scores (7.42 + 1.33 in illiterate, 5.56 + 2.05 in primary
school graduates, 2.50 + 1.16 in secondary school graduates,
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Table 1: Baseline demographics of patients (n=104)

Value, n (%)
54:50 (51.9:48.1)
6549.01 (49-90)
11:93 (10.6:89.4)

Variable

Sex (female:male)

Age, mean+SD (minimum-maximum)
Smokers: Nonsmokers
Marital status

Married 88 (84.6)
Widowed 14 (13.5)
Single 2(1.9)
Diagnosis
AMD 39 (37.5)
DR 48 (46.2)
RVO 17 (16.3)
Injection drug
Aflibercept 37 (35.6)
Bevacizumab 38 (36.5)
Ranibizumab 29 (27.9)
Education level
Illiterate 31(29.8)
Primary school 41 (39.4)
Secondary school 14 (13.5)
High school 11 (10.6)
Degree 7(6.7)

BMI, mean+SD (minimum-maximum) 29.30+4.64 (21.88-53.33)
6.33+4.37 (0-14)
6.73+4.29 (0-15)

46.74+11.53 (23-68)

3.66+3.32 (1-20)

HAS, mean+SD (minimum-maximum)

HDS, mean+SD (minimum-maximum)

SAS, mean+SD (minimum-maximum)

Number of injections, mean+SD

(minimum-maximum)

Vision, mean+SD (minimum-maximum) 0.15+0.12 (0.01-0.50)
17.38+2.04 (12-20)

AMD: Age-related macular degeneration, DR: Diabetic retinopathy,
RVO: Retinal vein occlusion, BMI: Body mass index, HAS: Hospital
anxiety score, HDS: Hospital depression score, IOP: Intraocular pressure,
SAS: State anxiety score, SD: Standard deviation

IOP, mean+SD (minimum-maximum)

3.00+ 1.54 in high school graduates, and 1.86+0.37 in associate
degree graduates; for all comparisons P<0.001). A statistically
significant difference was observed between the DR group
and the other two diagnosis groups (6.82 £ 1.99 in AMD,
5.94+2.27inRVO, and 3.58 £1.97 in DR; P<0.001). When
the pain scores of the groups divided according to the active
substance were analyzed, a statistically significant difference
was observed between the bevacizumab and the other two
groups (7.32 + 1.81 in bevacizumab, 4.00 + 2.08 in aflibercept,
and 3.92 + 1.96 in ranibizumab; P < 0.001) [Table 2].

Multiple regression analysis was used to assess the pain
predictive ability of diagnosis, state anxiety score, hospital
anxiety score, hospital depression score, smoking status,
drug type, and level of education. Preliminary analyses
were conducted to investigate whether the normality,
linearity, multiple common linearities, and homoscedasticity
assumptions were neglected. The Durbin—Watson statistic in
the present study was 2.43, which is within the acceptable
range. The variance inflation factor values in the model
were below 10, and the lowest tolerance value was higher
than 0.10. The model explained 68.4% of the variance
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Table 2: Factors associated with the level of pain

Variable Mean pain score P
Female 5.04+2.52 0.58%%*
Male 5.31£2.53
Marital status
Married 5.14+2.56 0.91*
Single 5.50+0.70
Widowed 5.43£2.50
Education level <0.001*
Illutered 7.42+1.33
Primary school 5.56+2.05
Secondary school 2.50+1.16
High school 3.00+1.54
Degree 1.86+0.37
Diagnosis <0.001*
AMD 6.82+1.99
DR 3.58+1.97
RVO 5.9442.27
Injection drug <0.001*
Aflibercept 4.00+2.08
Bevacizumab 7.32+1.81
Smoking
Smokers 6.50+2.21 0.01%*
Nonsmokers 4.87+2.50
Variable Correlation (Pearson’s coefficient) P
Age 0.11 0.24%**
BMI 0.28 0.77%**
SAS 0.30 <0.001%**
HDS -0.27 0.01%***
HAS —-0.23 0.02%**
Vision 0.34 0.73%**
Number of -0.90 0.36%**
injections

*Oneway analysis, **7-test, ***Correlation analysis. AMD: Age-related
macular degeneration, DR: Diabetic retinopathy, RVO: Retinal vein
occlusion, BMI: Body mass index, SAS: State anxiety score, HDS:
Hospital depression score, HAS: Hospital anxiety score

(F[7,93]1=28.7, P<0.001). The level of education, diagnosis,
and active substance were found to have a statistically
significant effect on pain perception. The level of education was
observed to have the highest beta value, while the diagnosis
group had the smallest beta value. The state anxiety score,
hospital anxiety score, hospital depression score, and smoking
status were observed not to be significant predictors [ Table 3].

Discussion

The present study investigated the factors with potentials
effects on pain perception during intravitreal injection, which
is one of the most common intraocular procedures. Pain
level perceived by the participants was found to be higher
in smokers, those with lower educational level, individuals
receiving bevacizumab, and those with high state anxiety
scores, whereas it was lower in patients with DR. Furthermore,
the level of education, diagnosis, and the active substance were
found to be able to predict the pain score.

In line with the literature, a significant inverse correlation was
observed between the level of education and pain scores.'
The perceived pain level decreased with increasing level of
education, which may be contributed by sociocultural status,
awareness of disease, and emotional state. The notion that
worrying about expected pain and feeling a lack of control
over the pain make individuals sensitive to pain stimuli and
thus increase the pain perceived has been widely supported.'
A better understanding of the disease and procedure may
contribute to better adaptation and tolerance of the expected
situation, making the situation less threatening. In the
present study, the perceived pain level in patients receiving
bevacizumab was found to be higher than the other two
groups. The literature review has shown that there is no study
comparing bevacizumab, ranibizumab, and aflibercept in this
context. The effect of the active substance used in the injection
on the pain level has not been fully revealed yet.

Three studies comparing ranibizumab and aflibercept could
be reached, two of which reported no significant difference
between the two medications,'*'® whereas one of them found
the level of pain to be higher in the aflibercept group. '’ There
was only one study comparing ranibizumab and bevacizumab,
and in this study, the perceived pain was reported to be higher
in the bevacizumab group than in the ranibizumab group.'®
Although the volumes of the active substance used in this
study were the same, the size of the needle tip used for the
injection was different. Ranibizumab was administered with
a 30-gauge needle, whereas a 27-gauge needle was used for
bevacizumab.!® Different needle tip sizes may have affected
the pain perceived by the patients. Unlike this study, not only
ranibizumab and aflibercept were included in the present
study but also bevacizumab, and the perceived pain was
found to be higher in the bevacizumab group. Furthermore,
the volumes and needle sizes used were the same. There are
studies reporting that needles of a smaller size are less painful
for the patients after intravitreal injections' and that a sudden
increase in intraocular pressure after intravitreal injection is
a factor affecting the pain perceived by the patient.*® Such an
effect was not expected in the present study since both the
agents were injected into the eye at the same volume and using
needles of the same size. The difference between pain scores
may be attributed to different pH values and components of
drug solutions. However, the retina has no pain receptors
and sensory innervation to feel the pain associated with pH
changes.?! The pain felt during the injection is thought to be
felt through the scleral sensory nerves. Medication injected
into the vitreous chamber may leak into the subconjunctival
area, and different components and pH values of drug solutions
may cause pain of different intensities.

Similar to the study by Segal et al..® the pain score was found
to be statistically significantly lower in patients with DR.
While there are studies supporting this result, there are also
publications reporting otherwise. In two studies evaluating the
correlation of pain score with diabetic macular edema, AMD,
and RVO, no significant correlation was found between the
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Table 3: Evaluation of pain predictors by multiple linear regression analysis

B SE B t P 95% CI (lower-upper)
Constant 8.037 1.148 7.001 <0.001 5.757-10.317
Diagnosis 0.595 0.242 0.176 2.455 0.016 0.114 - 1.076
Education level -1.184 0.135 —0.564 —8.764 <0.001 -1.45--0.916
SAS 0.015 0.015 0.069 0.999 0.320 -0.015-0.45
HAS -0.06 0.056 -0.105 -1.079 0.283 —0.17 - 0.051
Smoking 0.123 0.482 0.015 0.256 0.799 -0.83-1.079
Injection drug -0.970 0.205 -0.310 —4.727 <0.001 -1.38--0.563
HDS 0.048 0.064 0.083 0.751 0.454 -0.079 - 0.176

R?>=0.684, P<0.001. SE: Standard error, CI: Confidence interval, SAS: State anxiety score, HAS: Hospital anxiety score, HDS: Hospital depression score

diagnosis and the pain score.”* In another study, the main pain
score of patients with diabetes was found to be significantly
higher during the procedure compared to nondiabetic patients.'®

In the present study, intravitreal injection pain scores were
found to be higher in smokers compared to nonsmokers. To
the best of our knowledge, there is no study showing the effect
of smoking on the pain score in patients receiving intravitreal
injection. We believe that our study will contribute to the
literature in this regard. Nicotine is reported to have analgesic
properties both in animals and humans.?*? Several studies
reported that despite this pain-relieving effect, among those
with chronic pain, smokers complain of greater pain intensity
and an increased number of painful sites.?*?” Compared
to nonsmokers, smokers deprived of nicotine tend to have
a shorter pain latency to heat pain and reduced tolerance
to electrical pain stimulation.?®?° Furthermore, a study
investigating the effects of smoking on ocular health showed
that smoking increased the risk and severity of inflammation.*
This may be due to the fact that smoking has a promoting
effect on inflammation or that patients stay away from nicotine
during the procedure.

Conflicting results have been reported regarding the effect of
age on pain level in patients receiving intravitreal injection.
While no correlation was observed in four of the studies, 32132
one showed that elderly patients experienced more pain.** Two
studies showed that level of pain was lower in patients 65 years
of age or older.”'* However, no correlation was observed
between the pain severity during intravitreal injection and age
in the present study. Nerve density has been shown to decrease
with age, particularly after the age of 70, suggesting that
older patients should experience less pain during intravitreal
injection.** In the present study, the mean age of the patients
was 65 years, and the majority of them were younger than
70 years, which may be the reason for not finding a significant
correlation between age and pain score.

We further observed that gender of the participants did not have
any significant effect on pain scores. The results from studies
investigating the correlation between gender and pain level
are contradictory. Rifkin and Schaal’ reported that women had
lower pain scores after intravitreal injection compared to men,
whereas Haas et al.* reported higher pain scores in women.
On the other hand, Doguizi ef a/.*? and Pieramici et al.** found
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no statistically significant difference between the genders in
terms of pain scores after intravitreal injection. We attribute the
difference in the pain scores between female and male patients
to the educational and cultural differences, and we believe that
this difference may not be clinically significant.

In the literature, a statistically significant positive correlation
has been reported between the pain level and state anxiety
levels or preprocedural anxiety levels in patients receiving
intravitreal injection.®*¢ In these studies, VAS for anxiety
was used to determine the level of anxiety. We used STAI
and HADS scales in this study, and the results obtained from
these scales showed a positive correlation between pain score
and state anxiety score and a negative correlation between
hospital anxiety and depression score. Although there is a
positive correlation between anxiety and pain in general, this
correlation is not demonstrated in some studies. In a study
by Pani et al.’’ involving patients with dental implants and
in a study by Kokanali et al.*® involving patients undergoing
hysterectomy, the authors reported no correlation between
anxiety and pain scores. Baser et al.** showed that pain scores
of patients undergoing colposcopy were positively correlated
with state anxiety scores, whereas they showed no correlation
with trait anxiety scores. In the present study, the pain score
was found to be positively correlated with the state anxiety
score and negatively correlated with the HADS score. This
may be attributed to the fact that HADS measures general
anxiety, while state anxiety scale measures current anxiety
and that pain is affected by the state anxiety level rather than
the general anxiety.

To the best of our knowledge, there is no pain study
evaluating three different eye diseases and three different
active substances. The present study can be useful in several
fields. First of all, if the results of this study are supported
by randomized prospective studies, it can be beneficial for
clinicians. Knowing that the factors associated with pain level
in patients receiving intravitreal injection may change the
clinician’s patient approach and may ensure them to prefer
options causing less pain. It may further be beneficial for
researchers. First of all, pain perception has not been fully
understood yet. If clinicians know that the level of education
and the type of medication given affect pain, this may pave
the way for studies to be conducted to understand the pain
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mechanism in this regard. Second, studies can be conducted
to make the medications less painful.

This study had several limitations. First, it included both
patients receiving treatment for the first time and those who
had previously received intravitreal injection. Furthermore,
the small number of participants may have reduced the ability
to detect factors that may be associated with pain following
intravitreal injections. There was no proper distribution in
terms of number for education. However, we believe that this
is an insignificant limitation because this distribution also
reflects the profile of the patients presenting to our clinic.
The mean age of the participants shows the insufficiency of
the number of educational institutions in our region about
65 years ago. We were able to perform VAS only once since
transportation in this geography is difficult, and the majority
of the participants immediately wanted to go to their village.
Moreover, patients’ conditions could not be checked by phone
due to poor communication infrastructure. There is a need for
further studies to be conducted with a larger patient population
in a controlled environment. Thus, beneficial results may be
obtained for the variables, the effects of which on pain level
particularly after intravitreal injection has been found to be
contradictory.

In conclusion, neither age nor gender was found to be
associated with the severity of pain following intravitreal
injection. The pain level was observed to be high in
smokers, those with lower educational level, individuals
receiving bevacizumab, and those with high state anxiety
scores, whereas it was lower in patients with DR.
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