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Background: Risk factors associated with postoperative pain intensity and duration, as well 

as consumption of analgesics after ophthalmic surgery are poorly understood.

Methods: A prospective study was conducted among adults (N=226) who underwent eye 

surgery at the University Hospital Split, Croatia. A day before the surgery, the patients filled 

out questionnaires assessing personality, anxiety, pain catastrophizing, sociodemographics and 

were given details about the procedure, anesthesia, and analgesia for each postoperative day. 

All scales were previously used for the Croatian population. The intensity of pain was measured 

using a numerical rating scale from 0 to 10, where 0 was no pain and 10 was the worst imaginable 

pain. The intensity of pain was measured before the surgery and then 1 hour, 3 hours, 6 hours, 

and 24 hours after surgery, and then once a day until discharge from the hospital. Univariate 

and multivariate analyses were performed.

Results: A multivariate analysis indicated that independent predictors of average pain intensity 

after the surgery were: absence of premedication before surgery, surgery in general anesthesia, 

higher pain intensity before surgery and pain catastrophizing level. Independent predictors of 

postoperative pain duration were intensity of pain before surgery, type of anesthesia, and self-

assessment of health. Independent predictors of pain intensity 5 during the first 6 hours after 

the procedure were the type of procedure, self-assessment of health, premedication, and the 

level of pain catastrophizing.

Conclusion: Awareness about independent predictors associated with average postoperative 

pain intensity, postoperative pain duration, and occurrence of intensive pain after surgery may 

help health workers to improve postoperative pain management in ophthalmic surgery.

Keywords: postoperative pain, factors, personality, psychology, affect, pain catastrophizing, 

sociodemographics

Introduction
Studies conducted in hospitals indicate that up to 75% of patients suffer from pain 

after surgical procedures, with up to 30% patients suffering from moderate or intense 

postoperative pain.1–3 Preventive and effective management of pain may improve 

clinical outcomes, prevent the development of complications, reduce health care 

costs, and improve patients’ quality of life.4 Furthermore, International Association 

for the Study of Pain (IASP) has proclaimed that pain management is a fundamental 

human right.5

Postoperative pain in ophthalmic surgery has been continuously neglected and 

underestimated.6 An article published in a nursing journal in the year 2006 questioned 

whether the pain needed to be measured at all in patients with cataract surgery,7 although 

it was well documented that ophthalmic surgical procedures can inflict very intense 

postoperative pain.8 There are assumptions that ophthalmic surgery causes little if 

any postoperative pain, due to the limited surgical trauma compared to other surgical 
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disciplines. However, in ophthalmic surgery, short-acting 

anesthetic agents are preferred to enable rapid recovery from 

anesthesia, which contributes to the development of early 

postoperative pain.8 A study about pain intensity in elective 

ophthalmic surgery indicated that, depending on the type of 

surgery, the prevalence of severe pain intensity ranges from 

13.8% after procedures such as cataract, iridectomy, and 

anterior chamber revision, to 53.8% after procedures such 

as encircling band, strabismus surgery.8

Underestimating postoperative pain in analgesia leads to 

insufficient pain management. It has been shown that less 

than half of patients undergoing major ophthalmic surgery 

receive postoperative analgesia and a majority of them 

receive it only once.9

Since postoperative pain is one of the most commonly 

reported postoperative symptoms, knowing predictive factors 

for postoperative pain may facilitate early intervention and 

better pain management.10 Factors associated with postopera-

tive pain can be summarized into four categories, including 

demographic and psychological factors, preoperative pain, 

and surgical factors.11 Many of these factors can be analyzed 

only as a self-report, just like the pain itself. There are no 

objective measures of pain intensity, and pain has been 

defined as being “whatever the patient says it is.”

However, little is known about independent factors 

associated with postoperative pain in ophthalmic surgery. 

Our recent systematic review about factors associated with 

postoperative pain and analgesic consumption in ophthalmic 

surgery found a limited number of very heterogeneous studies 

on factors associated with postoperative pain, with a num-

ber of limitations and inadequate statistics for determining 

independent factors.12 Therefore, we conducted a prospective 

study on factors associated with postoperative pain intensity 

and duration including demographic, psychological, preop-

erative pain and surgery-related factors as predictors, as well 

as on consumption of analgesics after ophthalmic surgery.

Methods
Ethics
The study was approved by the Ethics Committee of the 

University Hospital Split (approval registration number: 

Class: 530-02/13-01/46, Ur.br.: 2181-147-06/J.B.-13-2). 

All patients signed a written consent form for participation 

in the study.

Setting
This prospective study without a control group was conducted 

at the Department of Ophthalmology, University Hospital 

Split, Croatia from October 2013 to April 2015. Patients were 

enrolled into the study consecutively until the pre-specified 

target numbers of participants were reached.

Participants
Adult patients (age 18 years) who underwent eye sur-

gery were included in the prospective observational study 

(N=226).

The surgical procedures that qualified for inclusion crite-

ria were pars plana vitrectomy, scleral buckling procedures, 

deep sclerectomy for glaucoma, evisceration, enucleation, 

and external dacryocystorhinostomy, extensive reconstruc-

tions (due to tumors etc), cataract surgery, glaucoma surgery, 

and plastic ophthalmic surgeries. For the purpose of com-

parison, surgical procedures were classified into those that 

are simple and complex, whereas complex procedures were 

defined as those that were not performed in local/regional 

anesthesia and that require extensive tissue damage, as pub-

lished previously.9

The exclusion criteria were inability to communicate 

(including impairment of sensorium), inability to give informed 

consent, and mental illness.

Study protocol
Shortly after hospitalization, patients received written infor-

mation about the study and signed informed consent. A day 

before surgery, patients filled out the following question-

naires: International Personality Item Pool (IPIP)-50 scale, 

anxiety questionnaire (STAI-6) Pain Catastrophizing Scale 

(PCS), Positive and Negative Affect Schedule (PANAS), 

and sociodemographic questionnaire. All these question-

naires have been used previously in Croatian language and 

validated.

The following sociodemographic data were collected: 

age, sex, height, weight, education level, monthly income, 

marital status, employment status, and subjective assessment 

of personal health.

The other collected data included: type and dose of 

premedication, preoperative patient’s physical status accord-

ing to the American Society of Anesthesiologists (ASA)  

Physical Status classification, type of procedure, duration 

of procedure, the type and dose of anesthesia, and the type 

and dose of analgesia for each postoperative day spent in 

hospital. Pain intensity was measured with Numerical Rating 

Scale (NRS) ranging from 0 to 10, where 0 is no pain, and 

10 is the worst imaginable pain. The NRS was used because 

patients may suffer significant visual impairment for a short 

time after ophthalmic surgery.
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Pain intensity was first measured a day before surgery 

at the same time when questionnaires were administered. 

Postoperative pain intensity was measured 1 hour, 3 hours,  

6 hours, and 24 hours after surgery, continuing with pain 

assessment once daily until discharge from the hospital. 

According to the protocol, patients with pain intensity 4 out 

of ten on the day of discharge were supposed to be telephoned 

again 1 week after the discharge for assessment of pain inten-

sity. If pain did not subside, pain intensity was supposed to be 

assessed again once weekly until 1 month after discharge.

Statistics
Based on the study of Henzler et al, intensive pain (defined 

as value 5 out of 10 on visual analog scale [VAS]) was 

found in 51.5% of patients operated under major ophthalmic 

procedures and in 19% operated in minor ophthalmic pro-

cedures.8 With statistical power analysis, we calculated that 

with alpha =0.05 and statistical power of 90%, we need at 

least 35 participants in the group with intensive pain (5 on 

VAS) 1 hour after surgery and 35 in the group with 5 on 

VAS 1 hour after surgery. In order to make sure that there will 

be a sufficient number of patients with intense pain, patients 

were included consecutively in the study until there were at 

least 35 patients with intense pain.

For analyses, patients were sorted into groups based on 

studied variables. Descriptive data were shown as mean and 

standard deviation, or median and range, depending on the 

normality of distribution. Risk ratios and 95% confidence 

intervals (CI) were calculated for the study variables for the 

risk of having pain intensity of NRS  5. Mann–Whitney 

and Kruskal–Wallis tests were used for data with distribution 

asymmetry and independent t-test for data with normal distri-

bution. To examine the correlation between pain intensity and 

pain duration with other continuous variables, we calculated 

Pearson’s r coefficient. Significant predictors of pain intensity 

and pain duration were analyzed using linear regression while 

predictors of pain intensity 5 were analyzed using logistic 

regression. Postoperative pain intensity in different time points 

was analyzed using nonparametric test for repeated measure-

ments (Friedman test) because of distribution asymmetry. Pain 

intensity data were normalized using a logarithmic transforma-

tion to obtain the normal distribution of residuals for regression 

analysis. Statistical significance was set at P0.05.

Results
Among 226 patients, there were 93 (41%) men and 133 

(59%) women. Their average age was 67±13 years, and 

the average body mass index was 26.7±3.9. When asked to 

make a subjective assessment of their health, the majority 

indicated their health as “good” (N=95, 42%) or average 

(N=94, 41%), while the remaining patients indicated their 

health was “very good” (N=22, 9.7%), “bad” (N=10, 4.4%) 

or “very bad” (N=1; 1.8%).

Majority of patients were operated in general anesthesia 

(N=126, 55.8%) or local anesthesia with lidocaine (N=99, 

43.9%) or tetracaine (N=1). The most common procedure 

was cataract under local anesthesia and pars plana vitrectomy. 

Most of the patients operated under general anesthesia had an 

ASA status of 2 or 3, indicating patients with mild or serious 

systemic diseases (Table 1).

Most of the patients had a high school education and 

family monthly net income under 750 USD. Low family 

income may be explained by the fact that the majority of the 

patients were retired. Most of the patients were married or 

had a domestic partner (Table 2).

Average pain intensity was the highest 1 hour after the 

surgery (Figure 1). Among patients operated under gen-

eral anesthesia, there were 41 (34%) of patients with pain 

intensity 5 in the first 6 hours. In the whole sample, there 

were 45 (20%) of patients with pain intensity 5 in the first 

6 hours. After 7 days, postoperatively, none of the patients 

had pain intensity 5.

Premedication before the surgery was given to 151 (67%) 

patients; all of them received benzodiazepines, including 

145 patients who got diazepam and six patients who got 

midazolam.

Table 1 Surgical procedures and ASA status of patients

Variable N (%)

Type of the procedure
Cataract surgery under local anesthesia
Pars plana vitrectomy
Scleral buckling procedures
External dacryocystorhinostomy
Glaucoma surgery
Extensive reconstructions (tumors)
Enucleation
Cataract surgery under general anesthesia
Plastic surgery in local anesthesia
Evisceration
Glaucoma and cataract surgery in local anesthesia

92 (40.7)
77 (34)
12 (5.3)
11 (4.9)
8 (3.5)
7 (3)
6 (2.7)
5 (2.2)
4 (1.8)
3 (1.3)
1 (0.4)

ASA status, N (%)
1.	Normal healthy patient
2.	A patient with mild systemic disease
3.	A patient with severe systemic disease
4.	A patient with severe systemic disease that is a  

constant threat to life
No information

20 (16)
78 (62)
26 (21)
0 (0)

2 (1)

Note: ASA status is the patient health status according to the American Society of 
Anesthesiologists (ASA).
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After the surgery, patients operated under general anes-

thesia received different drugs in the operating room. Few 

patients received only one drug, including metoclopramide 

(N=1), atropine (N=4) and neostigmine bromide (N=3). 

Most of the patients received a combination of two drugs, 

including atropine and metoclopramide (N=1), atropine and 

ranitidine hydrochloride (N=46), neostigmine bromide and 

metoclopramide (N=51), neostigmine bromide and ranitidine 

hydrochloride (N=4), neostigmine bromide and diclofenac 

(N=1), as well as diclofenac and ranitidine hydrochloride 

(N=1). Four patients received a combination of three drugs 

in the operating room after the procedure: neostigmine bro-

mide, diclofenac, and metoclopramide. Some patients did 

not receive any medications in the operating room after the 

surgery (N=10).

Postoperative analgesia was administered to 52 (23%) 

of patients and for most of them only on the first postop-

erative day. The most commonly administered analgesics 

were diclofenac and metamizole sodium (Table 3). These 

analgesics were administered only to patients operated under 

general anesthesia. Patients operated under local anesthesia 

did not receive a single analgesic. These patients received 

a local injection with a combination of corticosteroids and 

anesthetics.

Factors associated with postoperative 
pain intensity
On the univariate level, a number of factors were associ-

ated with average pain intensity of all postoperative pain 

intensity measurements: age, preoperative pain intensity, 

type of procedure, work status, receiving premedication, 

type of anesthesia, receiving postoperative analgesia, pain 

catastrophizing, positive affect, negative affect, anxiety, 

intellect, and extraversion.

Average postoperative pain intensity reported by patients 

in all measurements had significant negative correlation with 

age (Pearson r =-0.217; P0.001), significant positive cor-

relation with preoperative pain intensity (Pearson r =0.436; 

P0.001), significant positive correlation with total Pain 

Catastrophizing Score (Pearson r =0.262; P0.001) and 

all the three PCS subscales including rumination (Pearson 

r =0.273; P0.001), magnification (Pearson r =0.183; 

P0.006) and helplessness (Pearson r =0.262; P0.001), 

significant negative correlation with positive affect on the 

PANAS scale (Pearson r =-0.245; P0.001), significant 

positive correlation with negative affect on the PANAS scale 

Table 2 Economic status of the patients

Variable N (%)

Education
No primary school
Primary school
High school
Two-year university education
Four-to-six year university education
Masters’ or doctoral degree
No response

19 (8.4)
50 (22.1)
115 (50.9)
20 (8.8)
18 (8)
1 (0.4)
3 (1.3)

Monthly family net income
Under 750 USD
751–1,499 USD
Above 1,500 USD
No response

133 (58.9)
82 (36.3)
5 (2.2)
6 (2.7)

Employment
Employed
Unemployed
Retired
No response

20 (8.8)
6 (2.7)
157 (69.5)
43 (19)

Marital status
Married or with a domestic partner
In a relationship
Single
Divorced
Widowed
No response

73 (32.3)
1 (0.4)
1 (0.4)
5 (2.2)
10 (4.4)
135 (59.7)

Abbreviation: USD, US dollar.

Figure 1 Maximum, median, and minimum pain intensity measured preoperatively 
and multiple times after the surgery.
Note: Pain intensity: 0= no pain and 10= worst possible pain.

Table 3 Analgesics administered to patients postoperatively

Drugs N (%)

Diclofenac
Metamizole sodium
Acetaminophen
Proparacetamol hydrochloride
Granisetron
Diclofenac and granisetron
Proparacetamol hydrochloride

25 (11.1)
15 (6.6)
6 (2.7)
3 (1.3)
1 (0.4)
1 (0.4)
4 (1.8)
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(Pearson r =0.191; P=0.004), significant negative correlation 

with intellect as a dimension of personality measured on the 

IPIP scale (Pearson r =-0.225; P0.001) and significant 

negative correlation with extraversion as a dimension of 

personality measured on the IPIP scale (Pearson r =-0.225; 

P0.001).

Significantly higher pain intensity in all postoperative 

measurements was found in patients who underwent more 

difficult procedures compared to those with simpler proce-

dures (Mann–Whitney U =161.5; P0.001), patients who 

were employed compared to those who were unemployed 

or retired (χ2 =8.643, df =2, P=0.013), patients who did not 

receive any premedication before the surgery compared to 

those who did (Mann–Whitney U =2,831; P0.001), patients 

operated in general anesthesia compared to local anesthesia 

(Mann–Whitney U =2,272.5; P0.001) and patients who 

received analgesics after the surgery compared to those 

who did not receive analgesics (Mann–Whitney U =1,432; 

P0.044).

Variables that did not reach statistical significance related 

to average postoperative pain intensity in all measurements 

in univariate analyses were sex (Mann–Whitney U =5,577; 

P=0.365), height (Pearson r =-0.007, P=0.918), weight 

(Pearson r =-0.007, P=0.919), ASA status (χ2 =0.748; df =2, 

P=0.688), education (χ2 =4.269, df =2, P=0.118), family 

income (χ2 =2.711, df =2, P=0.258), subjective assessment 

of personal health (χ2 =6.400, df =3, P=0.094), as well as 

personality dimensions agreeableness (Pearson r =-0.026; 

P=0.705), conscientiousness (Pearson r =0.106; P=0.116) 

and emotional stability (Pearson r =-0.131; P=0.051).

Significant predictors from the univariate analysis were 

further studied in a multivariate analysis. According to the 

results of multivariate analysis, independent predictors of 

higher average postoperative pain intensity in all measure-

ments were: higher preoperative pain intensity, not receiving 

premedication before the surgery, being operated under gen-

eral anesthesia and having highest score on a PCS (Table 4).

Factors associated with postoperative 
pain duration
On the univariate level, a number of factors were associated 

with postoperative pain duration (pain duration was calcu-

lated as the number of measurements where pain intensity 

was 1): age, preoperative pain intensity, type of procedure, 

subjective patient self-assessment of health, receiving ther-

apy before surgery, type of anesthesia, pain catastrophizing 

(total and two subscales), positive affect, negative affect, 

anxiety, intellect/imagination, and extraversion.

Postoperative pain duration had significant negative cor-

relation with age (Pearson r =-0.152; P=0.024), significant 

positive correlation between pain intensity before surgery 

(Pearson r =0.403; P0.001), significant positive correla-

tion with total Pain Catastrophizing Score (Pearson r =0.204; 

P=0.002) and its two subscales – rumination (Pearson 

r =0.204; P0.001) and helplessness (Pearson r =0.224; 

P0.001), significant negative correlation with positive effect 

measured with PANAS (Pearson r =-0.248; P0.001) and 

significant positive correlation with negative effect measured 

with PANAS (Pearson r =0.149; P=0.027), significant cor-

relation with total anxiety score (Pearson r =0.158; P=0.018), 

Table 4 Results of the multivariate analysis on independent predictors of average postoperative pain intensity on all measurements

Model Nonstandardized  
coefficients

Standardized 
coefficients

t P-value

B SE Beta

Constant 0.521 0.127 4.094 0.000
Age 0.000 0.001 0.026 0.360 0.719
Pain intensity before the surgery 0.038 0.010 0.263 3.743 0.001*
Severity of the procedure  
(simpler vs more complex)

0.081 0.065 0.086 1.234 0.219

Work status -0.032 0.020 -0.105 -1.562 0.120
Premedication before the surgery -0.075 0.031 -0.171 -2.397 0.018*
Type of anesthesia -0.134 0.031 -0.335 -4.348 0.001*
Total result on the PCS 0.003 0.001 0.184 2.601 0.010*
Positive affect on the PANAS 0.001 0.002 0.025 0.397 0.692
Negative affect on the PANAS 0.002 0.002 0.025 0.632 0.528
Total result on anxiety scale -0.002 0.003 -0.033 -0.478 0.634
Extraversion on IPIP -0.002 0.002 -0.049 -0.755 0.439
Intellect/imagination on IPIP -0.002 0.003 -0.041 -0.644 0.521

Notes: *Statistically significant result (P0.05); adjusted R square =0.730, F =15.201, df1 =12, df2 =178, P0.001. Independent t-test statistics provided information to 
determine whether regression coefficients significantly differ from zero.
Abbreviations: PCS, Pain Catastrophizing Scale; PANAS, Positive and Negative Affect Schedule; IPIP, International Personality Item Pool.
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significant negative correlation with intellect/imagination 

(Pearson r =-0.227; P=0.001) and significant negative cor-

relation with extraversion (Pearson r =-0.160; P=0.018).

Significantly, longer postoperative pain duration was 

found in patients who underwent more complex procedures 

compared to the simple ones (Mann–Whitney U =206; 

P0.001), who had poorer subjective self-assessment of 

health (χ2 =9.046, df =3, P=0.029), who did not get any pre-

medication before their surgery (Mann–Whitney U =3,191; 

P0.001), those operated under general anesthesia compared 

to patients operated under local anesthesia (Mann–Whitney 

U =2,170; P0.001) and patients who did not receive 

analgesics before the surgery compared to those who did 

(Mann–Whitney U =1,340; P=0.012).

Variables that did not reach statistical significance 

related to postoperative pain duration were sex (Mann–

Whitney U =5,882; P=0.802), height (Pearson r =0.064, 

P=0.344), weight (Pearson r =0.062, P=0.361), ASA status 

(χ2 =0.557; df =2, P=0.757), education (χ2 =4.269, df =2, 

P=0.118), employment (χ2 =4.412, df =2, P=0.110), income 

(χ2 =2.901, df =2, P=0.234), magnification sub-scale of pain 

catastrophizing (Pearson r =0.117; P=0.082), as well as 

personality dimensions agreeableness (Pearson r =-0.098; 

P=0.145), conscientiousness (Pearson r =0.040; P=0.556) 

and emotional stability (Pearson r =-0.116; P=0.084).

Significant predictors from the univariate analysis were 

further studied in a multivariate analysis. According to the 

results of multivariate analysis, independent predictors of 

longer postoperative pain duration were pain intensity before 

the surgery, type of anesthesia and subjective self-assessment 

of health. Patients operated in local anesthesia have shorter 

pain duration, higher pain intensity before the surgery 

predicts postoperative pain duration, and patients who 

self-assessed their health as poor had a longer postoperative 

pain duration (Table 5).

Factors associated with postoperative 
pain intensity 5 within the first 6 hours 
after surgery
On the univariate level, a number of factors were associated 

with postoperative pain intensity 5 within the first 6 hours 

after surgery, including sex, type of procedure, education, 

employment, subjective self-assessment of health, receiving 

therapy before the surgery, type of anesthesia, preoperative 

pain intensity, pain catastrophizing, positive and negative 

effect and personality dimensions conscientiousness, and 

intellect/imagination.

Pain intensity 5 within the first 6 hours after surgery is 

reported more frequently by women than by men (OR =0.445, 

95% CI: 0.229 to 0.865, P=0.017), patients undergoing com-

plex procedures compared to simpler ones (OR =38.054, 95% 

CI: 4.619 to 313.521, P=0.001). Patients with lower level of 

education, ie, those with primary school and without primary 

school (OR =5.692, 95% CI: 1.234 to 26.268, P=0.026) and 

those with high school (OR =5.676, 95% CI: 1.283 to 25.104, 

P=0.022) have higher probability of having pain intensity 5 

within the first 6 hours after surgery than those of higher 

educational level (college, PhD, etc). Higher probability 

Table 5 Results of multivariate analysis on independent predictors of postoperative pain duration

Model Nonstandardized  
coefficients

Standardized 
coefficients

t-test P-value

B SE Beta

Constant 6.812 1.658 4.109 0.000
Age (years) 0.004 0.013 0.017 0.282 0.778
Pain intensity before the surgery 0.511 0.137 0.253 3.728 0.001*
Severity of the procedure  
(simpler vs more complex)

-0.014 0.907 -0.001 -0.016 0.987

Self-assessment of health 0.601 0.208 0.160 2.892 0.004
Premedication before the surgery 0.101 0.408 0.017 0.247 0.805
Type of anesthesia -2.902 0.418 -0.526 -6.947 0.001*
Total result on the PCS 0.028 0.016 0.124 1.808 0.072
Positive affect on the PANAS 0.007 0.024 0.018 0.295 0.768
Negative affect on the PANAS 0.007 0.034 0.015 0.197 0.844
Total result on anxiety scale -0.028 0.042 -0.044 -0.653 0.514

Extraversion on the IPIP -0.012 0.031 -0.024 -0.378 0.706

Intellect/imagination on the IPIP -0.037 0.034 -0.070 -1.097 0.274

Notes: *Statistically significant result (P0.05) adjusted R square =0.421, df1 =12, df2 =202, F =13.958, P0.001. Independent t-test statistics provided information to 
determine whether regression coefficients significantly differ from zero.
Abbreviations: PCS, Pain Catastrophizing Scale; PANAS, positive and negative affect schedule; IPIP, International Personality Item Pool.
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of pain intensity 5 within the first 6 hours after surgery 

was found in employed patients compared to unemployed 

and retired patients (OR =1.199, 95% CI: 1.199 to 8.365, 

P=0.020), patients operated under general anesthesia com-

pared to those operated under local anesthesia (OR =12.148, 

95% CI: 4.174 to 35.360, P0.001). Lower probability of 

pain intensity 5 within the first 6 hours after surgery was 

found in patients who self-assessed their health as good 

(OR =0.225, 95% CI: 0.061 to 0.833, P=0.025) and those 

who received premedication before the surgery (OR =0.201, 

95% CI: 0.101 to 0.401, P0.001). Patients with higher 

preoperative pain intensity more frequently reported pain 

intensity 5 within the first 6 hours after surgery (Mann–

Whitney U =2,656.5, P0.001), as well as patients with 

higher total Pain Catastrophizing Scores (Mann–Whitney 

U =2,962, P=0.008) and pain catastrophizing subscales 

rumination (Mann–Whitney U =2,765, P0.001) and help-

lessness (Mann–Whitney U =3,122.5, P=0.025). Accord-

ing to the independent t-test, lower positive affect on the 

PANAS scale was associated with pain intensity 5 within 

the first 6 hours after surgery (t =3.58, df =220, P0.001), 

as well as higher level of negative affect (Mann–Whitney  

U =3,191, P=0.044). Among personality dimension measured 

with the IPIP scale, t-test indicated that patients with pain 

intensity 5 within the first 6 hours after surgery were more 

conscientious (t =-2.06, df =220, P=0.040) and scored lower 

for the intellect/imagination (t =2.41, df =219, P=0.017).

A number of investigated variables were not signifi-

cantly associated with pain intensity 5 within the first 

6 hours after surgery on the univariate level. Compared 

to poorer ASA status, ASA 1 status (OR =1.560, 95% CI: 

0.510–4.770, P=0.435) and ASA 2 status (OR =1.800, 

95% CI: 0.487–6.649, P=0.378) were not associated 

with pain intensity 5 within the first 6 hours after sur-

gery, and neither did magnification subscale of the pain 

catastrophizing (Mann–Whitney U =3,507, P=0.214), 

height (t =1.05, df =220, P=0.295), weight (t =0.39, df =220, 

P=0.699), income under 750 USD (OR =0.844, 95% CI: 

0.090–8.904, P=0.882), income between 751 and 1,499 USD 

(OR =1.206, 95% CI: 0.127 to 11.452, P=0.870), personality 

dimensions agreeableness (t =0.17, df =219, P=0.867), extra-

version (t =1.85, df =216, P=0.065) and emotional stability 

(t =0.66, df =57.836, P=0.442).

According to the multivariate analysis, independent 

predictors of pain intensity 5 within the first 6 hours after 

surgery were type of procedure, education, self-assessment 

of health, premedication before the surgery and pain catastro-

phizing. Undergoing a complex surgical procedure, having 

lower level of education (high school, primary school or 

without primary school compared to college level/PhD), 

poorer self-assessment of health, not receiving premedication 

before the surgery and having higher Pain Catastrophizing 

Scores independently predicts occurrence of pain intensity 5 

within the first 6 hours after surgery (Table 6).

Table 6 Results of multivariate analysis on independent predictors of postoperative pain intensity 5 within the first 6 hours after surgery

Model Nonstandardized  
coefficients

Standardized 
coefficients

df P-value

B SE Wald

Constant -5.337 3.722 2.056 1 0.005
Male sex 0.949 0.630 2.271 1 0.132
Higher pain intensity before the surgery 0.137 0.270 0.257 1 0.612
More complex procedure -3.934 1.545 6.485 1 0.011*

Primary school education or without  
primary school

4.654 1.760 6.990 1 0.008*

High school education 3.657 1.569 5.431 1 0.20*
Being employed 1.099 0.838 1.720 1 0.190
Being unemployed -0.801 0.827 0.938 1 0.333

Very good health on self-assessment -3.605 1.614 4.988 1 0.026*

Good health on self-assessment -2.540 1.287 3.895 1 0.048*

General anesthesia 1.433 0.899 2.543 1 0.111
Receiving premedication before the surgery 1.905 0.711 7.172 1 0.007*
Total result on the PCS 0.079 0.033 5.764 1 0.016*
Positive affect on the PANAS -0.087 0.047 3.401 1 0.065

Negative affect on the PANAS -0.036 0.054 0.444 1 0.505

Conscientiousness 0.107 0.058 3.477 1 0.062
Intellect/imagination 0.036 0.058 0.382 1 0.536

Notes: *Statistically significant result (P0.05); χ2 =84.382, df =17, P0.001; Cox and Snell R square =0.350; Nagelkerke R square =0.569.
Abbreviations: PCS, Pain Catastrophizing Scale; PANAS, positive and negative affect schedule.
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Discussion
The purpose of this study was analysis of factors associ-

ated with pain intensity, pain duration, and consumption of 

analgesics after ophthalmic surgery. According to Ip et al, 

such factors need to be determined before the surgery.11 

Henzler et al have shown that the postoperative pain inten-

sity is highest within the first 6 hours from surgery.8 Since 

these surgical procedures are performed on the eyes, it is not 

realistic that patients can fill out questionnaires in the early 

postoperative period.

Based on the multivariate analyses performed within this 

study, independent predictors of average postoperative pain 

intensity were not receiving premedication, surgery under 

general anesthesia, higher preoperative pain intensity, and 

higher pain catastrophizing level. Independent predictors of 

postoperative pain duration were higher preoperative pain 

intensity, general anesthesia, and poorer self-assessment of 

health, while independent predictors of postoperative pain 

intensity 5 within the first 6 hours after surgery were more 

complex procedure, lower level of education, poorer self-

assessment of health, not receiving premedication before the 

surgery, and having higher Pain Catastrophizing Scores.

A recent systematic review on independent predictive 

factors for postoperative pain and analgesic consumption 

in various types of surgical procedures included 48 primary 

studies with 23,037 patients.11 Preoperative pain intensity, 

anxiety, age, and type of surgery were found to be significant 

predictors for postoperative pain, while sex was not found to 

be a consistent predictor, as it was previously traditionally 

believed. That review identified many gaps in the literature 

on independent factors in postoperative pain. However, it 

did not provide sufficient information about postoperative 

pain in ophthalmic surgery due to lack of adequate studies 

from that field.11

Earlier studies on factors associated with postoperative 

pain in ophthalmic surgery revealed a lack of studies in this 

field.12 The systematic review of Lesin et al recommended 

that future studies on factors associated with postoperative 

pain and analgesic consumption in ophthalmic surgery need 

to include adequate statistics for assessment of independent 

factors. The use of numerical rating scale was recommended 

because a patient may have a temporary sight impairment 

after ophthalmic surgery and therefore VAS may not be 

appropriate in these surgical patients.12 It was also recom-

mended to study postoperative pain multiple times after 

surgery, especially during first 6 hours from the surgery 

because it has been shown that postoperative pain intensity 

is the highest in ophthalmic patients within that time frame.8 

Furthermore, it has been recommended to explore the mul-

tiple factors that have already been identified as important 

for the development of postoperative pain in other fields of 

surgery, such as sociodemographic, psychological, surgery-

related, and anesthesia-related factors.12

Age is an important factor to be measured in the context 

of pain. Due to population aging, it has been suggested that 

research into the assessment of postoperative pain in older 

patients is urgently needed.13 We did not find age or sex to 

be independently associated with postoperative pain intensity 

and duration. Although age and sex are traditionally believed 

to be predictors for postoperative pain and analgesic con-

sumption, the results of the recent systematic review showed 

that the results from the different studies were conflicting for 

those two predictors. A probable explanation is difference 

in sampling population.11 A study of Ip et al summarized in 

a systematic review, all the independent predictors related 

to postoperative pain in various types of surgeries. They 

found that age was explored in six studies and all six found 

a correlation. However, on the subject of sex they found 

three studies that used appropriate methods for analyzing 

independent factors associated with postoperative pain and 

those results were inconsistent between studies.11 A recent 

review about pain and sex indicated that there are still many 

inconsistencies between studies on this topic both in the field 

of clinical and experimental pain.14

Anxiety was identified as an important predictor for the 

development of postoperative pain, especially in gastroin-

testinal, obstetrical, and gynecological surgery.11 It has been 

described that anxious state leads to increased reactivity to 

pain, supporting the view that emotional states modulate 

human pain reactivity.15 In this study, anxiety was associ-

ated with average postoperative pain intensity and duration 

on univariate level, but multivariate analyses did not find it 

independently associated with postoperative pain intensity 

and duration.

Pain catastrophizing is an important determinant of intra-

personal aspects of pain, including increased pain intensity, 

distress, and disability.16 According to the communal coping 

model, pain catastrophizing is described as being part of a 

broader, interpersonal or communal coping style, in which it 

serves a social communicative function.16 Catastrophizing has 

been broadly defined as an exaggerated negative mental set 

brought to bear during actual or anticipated pain experience.16 

High levels of pain catastrophizing were found to be asso-

ciated with increased pain severity, increased incidence of 

development of chronic pain, and poorer quality of life after 

surgery. However, there was no consensus on the association 
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between catastrophizing and analgesia consumption.17 In this 

study, we showed that pain catastrophizing was indepen-

dently associated with average postoperative pain intensity, 

postoperative pain duration, and experiencing intensive pain 

within the first 6 hours after surgery.

Pain catastrophizing has been already described as an 

independent predictor of postoperative pain in other types 

of surgery, such as gynecologic laparoscopy for nonacute 

pelvic pain.18 total knee arthroplasty,19 elective instrumented 

lumbar fusion surgery,20 and heterogeneous elective surgical 

procedures.21

Factors underlying individual differences in pain respond-

ing are incompletely understood, but are likely to include 

factors such as personality.22 Certain personality traits, such 

as neuroticism and hostility, were found to have a positive 

correlation with both postoperative pain23,24 and analgesic 

consumption.25 Different personality traits in this study were 

associated with postoperative pain intensity and duration on 

univariate level, but it was not established as an independent 

predictor of postoperative pain intensity and duration.

The analysis of personality traits and pain catastroph-

izing as important determinants of intra-personal aspects 

of pain adds to the novelty of our work because this type of 

analysis has been validated only in non-ophthalmic surgery 

previously.

Increasing consumption of analgesics in Croatia has been 

recently reported,26 but our study also points out that there 

are still deficiencies in pain treatment following surgery. 

Even though there is evidence that prescribing patterns are 

changing,27 there is still plenty to be done in the field of post-

operative pain management. It is important to study risk fac-

tors associated with various conditions in multiple settings,28 

so that clinicians can adjust their decision-making.

The limitations of our study include its study design, 

whereas there was no control group. There may be many addi-

tional factors influencing the pain intensity and duration, such 

as experience with earlier surgery and surgery duration, 

which were not tested in this particular study. Additionally, 

postoperative pain experience may be influenced by the 

hospital procedures as well. For example, a third of patients 

included in this study did not receive benzodiazepines as a 

premedication. We have already shown before that there is 

a lack of compliance with perioperative pain management 

guidelines in this setting.9

Conclusion
A number of independent predictors associated with aver-

age postoperative pain intensity, postoperative pain duration 

and occurrence of intensive pain after ophthalmic surgery 

were identified. Awareness about these factors may help 

health workers to improve postoperative pain management 

in ophthalmic surgery.
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