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Background: Although circumcision for phimosis in children is a minor surgical procedure, it is followed 
by pain and carries the risk of increased postoperative anxiety. This study examined predictive factors of 
postoperative pain and anxiety in children undergoing circumcision.

Methods: We conducted a prospective cohort study of children scheduled for elective circumcision. 
Circumcision was performed applying one of the following surgical techniques: sutureless prepuceplasty (SP), 
preputial plasty technique (PP), and conventional circumcision (CC). Demographics and base-line clinical 
characteristics were collected, and assessment of the level of preoperative anxiety was performed. Subsequently, 
a statistical model was designed in order to examine predictive factors of postoperative pain and postoperative 
anxiety. Assessment of postoperative pain was performed using the Faces Pain Scale (FPS). The Post 
Hospitalization Behavior Questionnaire study was used to assess negative behavioral manifestations.

Results: A total of 301 children with a mean age of 7.56 ± 2.61 years were included in the study. Predictive 
factors of postoperative pain measured with the FPS included a) the type of surgical technique, b) the absence 
of siblings, and c) the presence of postoperative complications. Predictive factors of postoperative anxiety 
included a) the type of surgical technique, b) the level of education of mothers, c) the presence of preoperative 
anxiety, and d) a history of previous surgery.

Conclusions: Although our study was not without its limitations, it expands current knowledge by adding 
new predictive factors of postoperative pain and postoperative anxiety. Clearly, further randomized controlled 
studies are needed to confirm its results. (Korean J Pain 2015; 28: 244-253)
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Table 1. Demographics and Base-line Clinical Characteristics

Number (%)

Age (years)
  5−7 107 (35.6)
  8−10 171 (56.8)
  11−14  23 (7.6)
Nationality
  Greek 222 (73.8)
  Other 79  (26.2)
Familial status
  Married 274 (91.0)
  Divorced 27 (9.0)
Father’s education level
  Basic education 173 (57.5)
  High education 128 (42.5)
Mother’s education level
  Basic education 185 (61.5)
  High education 116 (38.5)
Birth order
  1st 122 (40.5)
  ≥ 2nd 179 (59.5)
Siblings
  Yes 269 (89.4) 
  No  32 (10.6)
Health problems
  No 292 (97.0)
  Yes  9 (3.0)
History of previous surgery
  No 190 (63.1)
  Yes 111 (36.9)
Sceduled surgery
  No  6 (2.0)
  Yes 295 (98.0)
Preoperative preparation
  Not at all/a little 24 (8.0)
  Moderate  99 (32.9)
  Satisfactory 178 (59.1)
Type of fimosis
  Congenital 285 (94.7)
  Acquired 16 (5.3)

INTRODUCTION

Circumcision for phimosis is one of the most frequent 

interventions in pediatric surgery [1]. Although regarded as 

minor and routine, it is a painful procedure [2] which, com-

pounded by general anesthesia and hospitalization, can 

prove to be a particularly distressing event for children [3]. 

Furthermore, these disturbing factors may cause such 

anxiety as to influence pre- and postoperative recovery. 

It has been shown that patients with lower preoperative 

anxiety have a better recovery and show fewer emotional 

and behavioral problems after discharge, while those dis-

playing heightened anxiety have a greater likelihood of 

suffering a number of negative psychological effects such 

as anxiety, depression, irritability, aggressiveness and dis-

turbances in their relationship with caregivers [2]. From a 

medical point of view, perioperative anxiety may affect the 

immune system by increasing sensitivity to infections [4] 

and subsequent consumption of analgesics postoperatively 

[5]. 

In the present study, we investigated risk factors that 

may influence the presence of postoperative anxiety and 

pain in children undergoing elective surgery for phimosis 

using three different surgical techniques. 

MATERIALS AND METHODS

We conducted a prospective observational cohort study 

which took place from January 2010 to August 2014. 

Children included in the study were those with American 

Society of Anesthesiology (ASA) physical status I-II and 

aged 5 to 14 years that were scheduled for elective out-

patient circumcision under general anesthesia. Exclusion 

criteria included any degree of cognitive and communica-

tive impairment, bleeding disturbances, poor speaking and 

reading of the Greek language, refusal of parents to par-

ticipate in the study, or loss to follow-up.

1. Objectives of the study

1) To determine the impact of demographics and 

base-line clinical characteristics on the degree of post-

operative pain.

2) To examine the association between postoperative 

negative behavior manifestations (NBMs) and demo-

graphics, and base-line clinical characteristics. 

2. Ethical considerations

The study was approved by the Institutional Review 

Board and informed consent was obtained from the 

parents.

3. Definitions

1) Pain: defined as an unpleasant sensory experience 

associated with tissue damage [6].

2) Anxiety: defined as a response of the brain to stim-

uli that the organism will attempt to avoid [7].
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Table 2. Univariate and Multivariate Logistic Regression Analysis Demonstrating the Most Significant Factors Related to Preoperative 
Increased Anxiety

Univariate Multivariate

Odds ratio (95% CI) P  Odds ratio (95% CI) P

Nationality
  Greek vs non-Greek   2.79 (1.823−8.248)  0.004 3.004 (1.474−6.124) 0.002
Familial status
  Both parents vs divorced 2.38 (0.98−5.82) 0.05  5.587 (2.624−11.890) ＜0.001
Number of siblings
  None vs ≥1 1.39 (1.03−1.88) 0.03 2.728 (0.762−9.758) 0.123
Type of phimosis
  Congenital vs acquired 1.16 (1.00−1.35) 0.05  6.129 (0,782−48.020) 0.084

4. Preoperative protocol

All children and their parents attended a preparation 

program before surgery (7-10 days before admission to the 

hospital), which included a visit to the ward and operating 

room and receiving detailed information concerning the 

surgical procedure, type of anesthesia, duration of the op-

eration and possible complications. Data collected at this 

time included age, nationality, familial status, educational 

level of parents, birth order, health problems, previous 

surgical experience, schedule of surgery, preparation, and 

type of phimosis (congenital of acquired) (Table 1).

On the day of surgery, after separating the children 

from their parents, preoperative anxiety was assessed in 

the operating room by an experienced anesthesiologist by 

using the modified Yale preoperative anxiety scale 

(m-YPAS) [8] (Table 2). This is a validated observational 

tool for assessing children’s anxiety that focuses on five 

items: activity, emotional expressivity, state of arousal, 

vocalization and use of parents. Each item comprises four 

categories, with the exception of vocalization that has six 

categories. A partial score is allocated to each item, and 

the sum is divided by the number of categories within that 

item. The score of each item is added to the others and 

the sum is multiplied by 20. Children with a score 23.5-30 

are classified as not suffering from anxiety, while a score 

＞ 30 denotes severe anxiety [9]. 

5. Intraoperative protocol

No premedication was given to the children, and the 

presence of parents at their child’s anesthesia induction 

was not allowed. General anesthesia was delivered with 

atropine 0.01 mg/kg, propofol 3 mg/kg and fentanyl 1 

g/kg intravenously. When needed, rocuronium 0.8 mg/kg 

was used to enable a laryngeal mask of appropriate size 

to be put in place. Anesthesia was maintained with sevo-

flurane and O2/N2O. Mean arterial pressure (MAP), heart 

rate (HR), peripheral oxygen saturation (SPO2), and cap-

nography were monitored during anesthesia. Intraoperative 

analgesia was estimated on the basis of gross movements 

or changes in HR and MAP. Increases ≥ 20% of the initial 

values were recorded and considered as signs of in-

adequate analgesia.

Following induction of anesthesia and before the start 

of surgery, a subcutaneous ring block of 0.25% levobupi-

vacaine (0.5% levobupivacaine diluted in normal saline, 

ChirocaineⓇ, Abbott Laboratories Ltd) was injected around 

the base of the penis at a dose of 0.1 ml/kg (total dose 

0.5 mg/kg). The duration of each surgical procedure (from 

induction to completion of surgery) was defined as low 

(10-15 minutes), moderate (15-25 minutes) or increased 

(25-30 minutes).

Circumcision was performed according to the prefer-

ence of surgeons. The following surgical techniques were 

used: conventional circumcision (CC), sutureless pre-

puceplasty (SP) [10] and preputial plasty (PP) [11]. The 

complications of the surgical procedures were rated.

6. Postoperative evaluation

On the ward, the doctor responsible (NZ) documented 

the type of surgical technique and any complication due 

to anesthetic or surgical interventions. An experienced 

nurse blinded to the surgical technique assessed post-

operative pain according to Bieri’s Faces Pain Scale [12]. 

FPS scores ≥ 3, were considered as an indication of pain. 
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Paracetamol (20 mg/kg) per os or rectum was given when 

indicated. 

7. After discharge

1) Children’s NBMs were evaluated according to ob-

servations made at home on the 3rd postoperative day. We 

selected the 3rd postoperative day to avoid the influence 

of significant pain on NBMs. Studies have shown that pain 

decreases by the 3rd postoperative day [13]. Vernon’s Post 

Hospitalization Behavior Questionnaire (PHBQ) [14] was 

chosen to estimate NBMs in children and was offered to 

the parents in a typed form. PHBQ consists of a list of 

27 possible PB traits that children could exhibit. The fol-

lowing domains of anxiety are included in PHBQ: general 

anxiety, separation anxiety, sleep anxiety, eating distur-

bances, aggression against authority, and apathy/ 

withdrawal. The children are rated by parents as exhibiting 

NBM according to the following: (1) much less than before 

surgery, (2) less than before surgery, (3) the same as be-

fore surgery, (4) more than before surgery, and (5) much 

more than before. The total score ranges from 27 to 135. 

A score from 27-80 represents fewer NBMs, 81 represents 

the same as before, and 81-135 represents more. PHBQ 

has been shown to demonstrate reliability and prediction 

of changes due to preoperative interventions [15]. 

2) At home, parents rated their child’s pain according 

to the total doses of analgesics given on the 1st, 2nd, and 

3rd postoperative day. 

Parents were encouraged to visit the hospital on the 

8th postoperative day to allow a second look at the wound, 

submit the written answers to the PHBQ and provide the 

recorded total of analgesics given. Alternatively, two doc-

tors (NZ and VN) contacted families by phone.

8. Statistical analysis

The association of each one of the demographics and 

base-line clinical characteristics with m-YPAS scale and 

FPS were evaluated using a univariate logistic regression 

model of analysis. Subsequently, a multivariate logistic re-

gression analysis was performed for those parameters that 

were proven to be significant in the univariate analysis in 

order to evaluate the independency of each association, 

and the statistical significant differences were recorded 

accordingly. Children were evaluated for NBMs on the 3rd 

postoperative day and were divided into two groups ac-

cording to PHBQ scores: those with NBMs and those with-

out NBMs. These groups were further subdivided into two 

groups according to age: 5-7 years and 8-14 years re-

spectively. Pearson’s chi-square test, Fisher’s exact test, 

and Mann-Whitney test were used for the comparison of 

continuous variables between the two groups. The impact 

of different factors was compiled and further analysed in 

a multiple logistic regression analysis in order to find in-

dependent factors associated with NBMs. Adjusted odds 

ratios (OR) with 95% confidence intervals (95% CI) were 

computed from the results of the logistic regression 

analyses. All reported P values were two-tailed. Statistical 

significance was set at P ＜ 0.05 and analyses were con-

ducted using SPSS statistical software (version 19.0).

RESULTS

After the exclusion of 23 children for various reasons, 

a total of 301 children (mean age: 7.56 ± 2.61 years) were 

enrolled in the study. A hundred and seven (35.5%) children 

were aged 5-7 years, 171 (56,8%) were aged 8-10 years, 

and 23 (7.6%) were aged 11-14 years. Sample demo-

graphics and base-line clinical characteristics are pre-

sented in Table 1. 

The majority of children (73.8%) were of Greek 

nationality. In 9% of the sample, the parents were 

divorced. A separate health problem was reported in nine 

(3.0%) children, and 111 (36.9%) patients had a history of 

previous surgery. Surgery was scheduled in almost all cas-

es (98%). In 178 (59.1%) of cases, the preoperative prepa-

ration was considered as satisfactory. Preoperative in-

creased anxiety was recorded in 185 (61.5%) children. The 

univariate logistic regression analysis showed that m-YPAS 

was increased in children of non-Greek origin and children 

without siblings (P : 0.004, and P : 0.03, respectively). The 

same analysis revealed a borderline increase of m-YPAS 

for children of divorced parents (P : 0.05) and those having 

acquired phimosis (P : 0.05) (Table 2). However, the multi-

variate regression analysis showed that preoperative in-

creased anxiety was observed only in children of divorced 

parents [OR: 5.587 (CI: 2.624-11.890)], P : ＜ 0.001, and 

in those of non-Greek nationality [OR: 3.004 (95% CI: 

1.474-6.124)], P : 0.002 (Table 2). 

The SP technique was performed on 99 children 

(32.9%), PP on 93 (30.9%), and CC on 109 (36.2%) (Table 3). 

Regarding the duration of surgery, the mean time for the 

SP technique was significantly less (10.25 ± 1.1 minutes) 
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Table 3. Intraoperative and Postoperative Findings. Results are Expressed as Mean ± SD and %

SP PP CC P

Number 0f patients 99 93 109
Duration of operation (min) 10.3 ± 1.1 17.3 ± 2.7 23.6 ± 2.5 ＜0.001
FPS score  3.12 ± 0.95  3.56 ± 1.09  4.89 ± 1.32 ＜0.001
Postoperative complications (no of pts)    
  Oedema 
  Hematoma     

20
 0

30
22

47
32

＜0.001
＜0.001

Consumption of analgesics (in doses)
  1st post. day
  2nd post. day
  3rd post. day
  Total: 111

 9
 6
 0
15

 9
 5
 4
18

52
16
10
78

＜0.001
NS

0.007

Table 4. Multivariate Logistic Regression Analysis Regarding Demographics, Base-line Clinical Characteristics and FACES Scale

Odds Ratio SE z P
95% Conf,

Interval of OR

Surgical technique
  PP technique vs SP 10,245 7,232 3,300 0,001 2,568 40,870
  CC technique vs SP  69,410 59,182 4,970 ＜0,001 13,051 369,147
Number of siblings
  None vs ≥ 1 0,354 0,182 −2,020 0,043 0,130 0,968
Complications
  None vs yes 4,625 1,686 4,200 ＜0,001 2,264 9,450

as compared with PP (17.31 ± 2.71 minutes) and CC (23.58 

± 2.48 minutes) (P ＜ 0.001). The mean FPS score was 

4.37 ± 1.48 (range 2-8). Patients submitted to CC ex-

hibited statistically higher mean pain scores (FPS: P ＜ 

0.001) when compared with the other surgical procedures. 

Postoperative complications were recorded in 27.7% of 

cases (edema in 18.7% of the cases, hematoma in 6.7% 

and both edema and hematoma in 2.3%). The majority 

(56.3%) were noted in children who underwent the CC pro-

cedure (Table 3). Regarding the intake of analgesics at 

home, a total of 111 doses of analgesics were given over 

the 1st, 2nd, and 3rd postoperative days: specifically, 70 

(63%) doses were given on the 1st postoperative day, 27 

(24.3%) on the 2nd and 14 (12.7%) on the 3rd postoperative 

day.

The majority (70.2%) were needed for those children 

who underwent the CC technique. The results of the multi-

variate regression analysis showed a strong correlation 

between the type of surgical technique (PP versus SP and 

CC versus SP) and the presence of postoperative pain as-

sessed with the FPS [OR: 10.24 and 69.41 (95%CI: 

2.568-40.87 and 13.051-369.14 respectively), P : 001, and 

P ＜ 0.001 respectively] (Table 4). 

On the 3rd postoperative day, 98 (32.6%) children pre-

sented NBMs. Table 5 summarizes the results of the most 

significant factors that are influenced in the presence of 

NBMs based on the univariate logistic model. According to 

this, parental status, mother education level, birth order, 

no previous experience of surgery, the type of phimosis, 

the surgical technique, the nationality, the duration of sur-

gery and the level of preoperative anxiety seems to influ-

ence the presence of NBMs More specifically, NBMs were 

seen in cases of children whose parents were divorced and 

whose mothers had reached only a basic level of education. 

Significantly higher percentages of NBMs were associated 

with the first born child and those with no previous experi-

ence of surgery. Moreover, the proportion of children with 

NBMs on the 3rd postoperative day was significantly lower 

in SP cases as compared with both CC and PP (P ＜ 0.001 

for both comparisons), while PP cases exhibited fewer 
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Table 5. NBMs on 3rd Postoperative Day Associated with the Most Significant Demographic Factors and Clinical Characteristics

Variables No NBMs (%) NBMs (%) P

Nationality
  Greek 159 (70.7)  63 (29.3) 0.015*
  Other  44 (55.7)  35 (44.3)
Familial status
  Married 180 (65.7)  94 (34.3)
  Divorced  23 (85.2)   4 (14.8) 0.039*
Mother’s level of education
  Basic education  97 (52.4)  88 (47.6) ＜0.001*
  High education 106 (91.4) 10 (8.6)
Birth order
  1st  71 (58.2)  51 (41.8) 0.005*
  ≥ 2nd 132 (73.7)  47 (26.3)
Type of fimosis
  Congenital 187 (65.6)  98 (34.4) 0.004**
  Acquired   16 (100.0)  0 (0.0)
Surgical technique
  SP  91 (91.9)  8 (8.1) ＜0.001*
  PP  72 (77.4)  21 (22.6)
  CC  40 (36.7)  69 (63.3)
  Low  92 (97.9)  2 (2.1) ＜0.001*
  Moderate 109 (85.8)  18 (14.2)
  Increased  2 (2.5)  78 (97.5)
Preoperative increased anxiety
  Yes  1 (0.6) 184 (99.4) ＜0.001*
  No  22 (18.9)  94 (81.1)

*Pearson’s chi-square test, **Fisher’s exact test.

Table 6. Multiple Logistic Regression Results with NBMs Changes
on the 3rd Postoperative Day as Dependent Variable

OR (95% CI)‡ P

Surgical technique
  SP  1.00*
  PP  3.32 (1.39−7.93)   0.007
  Circumcision 19.62 (8.63−44.60) ＜0.001
Mother’s education
  Basic education 1.00
  High education  0.09 (0.03−0.24) ＜0.001
Preoperative increased anxiety
  No 1.00
  Yes  4.93 (1.88−12.89)   0.001
History of previous surgery

  No 1.00
  Yes  7.96 (3.97−15.93) ＜0.001

*Indicates reference category, ‡Odds Ratio (95% Confidence 
Interval).

NBMs than those submitted to CC (P ＜ 0.001) . The pro-

portion of children with NBMs on the 3rd postoperative day 

was significantly higher among children of non-Greek ori-

gin and in cases of congenital phimosis (P ; 0.015). 

Additionally, the longer the duration of surgery, the higher 

the number of children with NBMs (P ＜ 0.001). Finally, 

children with higher levels of preoperative anxiety were 

found to be at higher risk of developing NBMs post-

operatively (P ＜ 0.001).

However, when a multiple logistic regression model was 

applied, it was found that the surgical technique, mother’s 

educational level, preoperative increased anxiety and his-

tory of previous surgery were all significantly associated 

with NBMs (Table 6). 

More specifically, children who underwent PP or CC 

had an estimated greater risk (3.32- and 19.62-fold, re-

spectively) of having NBMs as compared to those who un-

derwent SP surgery. Children whose mothers had achieved 
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a high level of education had 91% lower probability of hav-

ing NBMs as compared with those whose mothers had 

reached a basic level of education [OR: 0.09 (95% CI: 

0.03-0.24), P ＜ 0.001)] (Table 6). In addition, children 

with preoperative increased anxiety had 4.93 times greater 

probability of having NBMs, while those with experience of 

previous surgery had a likelihood of almost 8 times greater 

(Table 6). 

DISCUSSION

A considerable number of previous studies have fo-

cused on the impact of various factors on postoperative 

NBMs. These factors included preoperative anxiety of pa-

rent and child, child’s temperament, previous experience 

of hospitalization for surgery, length of hospitalization, 

preoperative preparation, preoperative premedication, the 

presence of parents at the induction of anesthesia and in 

the post-anesthetic care unit, or the different use of anes-

thetic drugs provided at induction in anesthesia, [5,16-24]. 

In the present study, along with some of the above men-

tioned factors, we studied new factors such as familial sta-

tus, nationality, and the birth order of children in order 

to gain more specific information concerning the influence 

of day-case surgery on NBMs post-discharge. 

Liu et al. [25] examined the behavioral problems of 

children of divorced parents and found that such children 

had negative consequences including aggressive behavior, 

withdrawal, and social problems as compared with children 

with both parents. Similarly, Weaver and Schofield [26] 

showed that children of divorced families exhibited more 

behavioral problems compared to those with intact 

families. However, while the results of our study showed 

a statistical significance of NBMs in children from divorced 

families when compared against children with both parents 

(P : 0.039), the regression analysis did not confirm this 

observation. 

Various stress factors, such as language, discrim-

ination, and parental acculturative stress may be im-

plicated in the presence of psychological distress among 

immigrant children [27-29]. All these factors come under 

the term acculturation as they are related to the process 

of cultural psychological changes after the meeting of dif-

ferent cultures between individuals [30]. Acculturation has 

been studied at length in young adolescents and adults. 

However, it has not been studied extensively in children 

[31]. In our study, a statistically significant increase of 

postoperative NBMs (P ＜ 001) in children of non-Greek 

nationality was noticed which may reflect the effect of 

stress factors on the emotional reaction of these children. 

Karling and Hägglöf [32] reported that the basic edu-

cation level of parents acted as a protective factor against 

general anxiety. Furthermore, they identified that higher 

education acted as a risk factor for specific NBMs such 

as general anxiety, regression and apathy/withdrawal [32]. 

One possible explanation could be the capacity of a highly 

educated mother to have a better understanding of the 

harmful aspects of stress. Conversely, the results of both 

the univariate and multivariate analysis showed that the 

lower education level of parents may be a contributory fac-

tor for postoperative NBMs. Furthermore, in line with 

Karling and Hägglöf [32], the present study found no evi-

dence that the father’s educational level had an impact on 

postoperative NBMs.

In the present study, a history of previous surgery was 

a predictive factor for postoperative NMBs, as a statistical 

difference was observed among children with a sur-

gery-free history and NBMs and those having had pre-

vious surgery (P ＜ 0.001). Furthermore, the multivariate 

logistic model indicated that previous surgical history as 

an independent variable is a crucial factor for the occur-

rence of postoperative NBMs. Kain et al. [33], and 

Kotiniemi et al. [34] reported that children’s surgical or 

medical histories may either worsen or minimize anxiety, 

depending on the quality of a dreadful event. All these 

conflicting results indicate that the influence of a previous 

experience of surgery has not yet been clarified for various 

reasons such as different methods for assessment of anxi-

ety and different statistical analyses [5].

Notably, the statistical analysis showed that congenital 

phimosis was a contributory factor for postoperative NBMs, 

but this observation was not noticed in the multivariate 

analysis. Furthermore, children submitted to the SP surgi-

cal technique expressed less NBMs postoperatively, and 

this finding was confirmed in the logistic regression model. 

Although no accurate results could be extracted from this 

observation, one could hypothesize that this finding is re-

lated to less postoperative pain which was observed with 

the SP technique. Indeed, children undergoing SP suffered 

less pain when compared with the other two techniques (P  

＜ 0.001) and this finding was supported by the multi-

variate analysis. Another significant finding regarding the 
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surgical technique is that of the duration of surgery. Our 

result showed that this technique required less operating 

time, a factor that may influence the presence of post-

operative anxiety, i.e. the longer the surgical intervention, 

the greater the chance of postoperative NBMs [17]. It is 

noteworthy that postoperative complications were not as-

sociated with postoperative NBMs.

Surprisingly, no impact of age on postoperative NBMs 

was noticed in this study, as opposed to several other 

studies [33,35,36] that showed age to be a potential factor 

for postoperative maladaptive behavioral changes. Most of 

the children affected were under four years of age [35,36]. 

However, our findings concur with those of Thompson and 

Vernon [36], in which no association between behavioral 

changes and age was found. Karling et al. [16] hypothesized 

that a lack of questions related to behavior in older children 

may be responsible for this discrepancy. Regarding birth 

order, our results showed that first born children suffered 

more from NBMs as compared with second born and third 

born children (P : 0.005). Although this finding was not 

verified as a predictor factor in the logistic analysis, it is 

a new finding which should be investigated in future 

studies. 

Of particular interest was the observation that children 

with increased preoperative anxiety had a statistically 

greater risk of postoperative NBMs according to both cat-

egorical data and multivariate regression analysis. This 

observation is in line with the studies by Kain et al. [20] 

and Fortier et al. [37]. Kain et al. [38] speculated that a 

possible explanation could be the underlying temperament 

of the child and the feasibility of adaptation to stressful 

environmental stimuli. In contrast, preoperative prepara-

tion was found not to have any impact in the presence of 

NBMs postoperatively. Our results are consistent with the 

findings of Kain et al. [39] who reported that no benefits 

were gained from behavioral preparation programs in the 

postoperative period. On the contrary, Margolis et al. [40] 

noticed that a preparation program based on age adjust-

ments may have a beneficial effect on children post-

operatively. All in all, the results published in the interna-

tional literature are conflicting and further investigation is 

needed to resolve this issue. 

A substantial number of studies have shown that in-

creased preoperative anxiety is associated with higher lev-

els of postoperative pain in children undergoing various 

surgical procedures [20,41-43]. However, this correlation 

was not found in the present study. Notably, the multivariate 

logistic analysis showed higher preoperative anxiety in chil-

dren of divorced parents, and those of non-Greek 

nationality.

On the basis of our results, the mean FPS score was 

higher in younger children aged 5-7 years when compared 

to children aged 8-10 and 11-14 years (P : 0.0018 and P : 

0.003 respectively). This evidence is supported by the 

study of Palermo and Drotar [44]. However, in the pro-

posed multivariate analysis, no relationship between age 

and postoperative pain was found. This finding is in ac-

cordance with a study by Logan and Rose [45] who found 

no relationship between age and postoperative pain. 

Conversely, Crandall et al. [46] found that postoperative 

pain increases with age. In summary, results regarding the 

influence of age in the perception of pain are inconclusive. 

In this study, previous surgical experience, as an in-

dependent factor, did not correlate with the intensity of 

postoperative pain; this finding was in accordance with the 

univariate statistical analysis. This topic has not yet been 

clarified. The study by Ericsson et al. [43] supports our re-

sults, while Crandall et al. [46] reported lower pain scores 

in children with previous surgical experience. All these 

contradictory results reflect the interaction of multiple fac-

tors such as the conditions of hospitalization, the reasons 

for surgery, the presence of postoperative complications, 

and outcome that may be involved with the presence of 

postoperative pain [43].

Although nationality, preoperative preparation and the 

duration of surgery seemed to have an influence on pain 

intensity postoperatively, these variables had no predict-

ability as separate factors in our model of multivariate 

analysis. On the contrary, the type of surgical technique, 

absence of siblings, and presence of postoperative compli-

cations seem to affect the intensity of postoperative pain 

as independent factors. In a previous study [47], the au-

thors noticed that postoperative pain in circumcision was 

less in cases where cyanoacrylate was used for approx-

imation of wound closure rather than sutures. One possible 

explanation could be the traction effect of the trauma su-

tures once they come in contact with clothing [47]. This 

evidence was supported in our study in cases submitted 

to the SP technique in which no sutures were used. In ad-

dition, the presence of postoperative complications was a 

predictor of postoperative pain, and the SP technique was 

accompanied by a lower rate of complications. 
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Our study had a number of limitations. For example, the 

study only included children operated on for circumcision. 

Furthermore, preoperative parental anxiety, children’s 

temperament, and preoperative anxiety of the children in 

the ward or at induction of anesthesia were not assessed. 

Furthermore, postoperative behavior alterations were 

measured once and may therefore not reflect a long-term 

impact on behavioral status of children. However, some 

new observations, such as the impact of nationality, the 

mothers’ education level, and the order of birth, should be 

further investigated in future studies.
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