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Abstract
BACKGROUND: The concept of quality of life (QoL) is today an integral part of the health-care system and clinical, 
medical, and social research. Untreated chronic pain in children increases the risk of developing mental disorders 
later in life. The pediatric QoL inventory 3.0 (PedsQL™) is one of the most valid and widely used tools for assessing 
pediatric QoL.

AIM: The study was to assess QoL in children with chronic postsurgical pain 7 days, 3 months, and 6 months after 
surgery with different analgesic techniques by means of the PedsQL™ 3.0 Family Impact Module questionnaires.

METHODS: Following the inclusion and exclusion criteria, a total of 80 children undergoing treatment at the surgical 
department of a Communal Non-Profit Enterprise “Ivano-Frankivsk Regional Children’s Clinical Hospital of Ivano-
Frankivsk Regional Council” were enrolled in the study. Among them, 60 children underwent anterior abdominal wall 
surgery with various types of anesthetic techniques. The patients were asked to fill in the questionnaires repeatedly 
3 and 6 months after hospital discharge.

RESULTS: QoL in patients with chronic pain syndrome reduced significantly (p < 0.001) on the scales of physical 
functioning, emotional functioning, social functioning, cognitive functioning, communication, worry, daily activities, 
family relationships, as well as pediatric QoL summary score, parent QoL summary score, and family functioning 
summary score 3 and 6 months after surgery with conventional analgesic techniques.

CONCLUSIONS: Chronic pain syndrome reduces QoL in children aged 7–18 years after anterior abdominal wall 
surgery by reducing their physical, emotional, social, and cognitive functioning. The myofascial block in conjunction 
with general anesthesia accelerates patient’s recovery, relieves pain, and reduces emotional stress.
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Introduction

The concept of quality of life (QoL) is today 
an integral part of the health-care system and clinical, 
medical, and social research. In 1982, Kaplan and 
Bush introduced the term “health-related QoL” (HRQoL) 
that allowed for identifying parameters describing the 
state of health, care for health, and quality of medical 
care according to the general QoL concept [1], [2]. 
Furthermore, in children with chronic conditions, the 
effect of the disease and treatment on family functioning, 
alongside with the role of the family in child’s adaptation 
to the pathological condition, is a serious issue [3], [4], 
[5]. Understanding the effect of chronic pain, postsurgical 
pain and chronic diseases on child’s parents and family 
is critical for delivering comprehensive care to these 
families [6], [7], [8], [9]. However, the relationship 
between the disease, its clinical course, and its impact 
on child’s parents and family is complex and dynamic. 
The previous studies have shown that parents/

guardians of children with chronic conditions experience 
stress [1] and more family burden [2], need social 
support [3], and spend more time with their children [4]. 
Moreover, negative parental perception of child’s health 
is associated with higher health-care utilization.

The pediatric QoL inventory 3.0 (PedsQL™) 
Family Impact Module provides for using a 
multidimensional tool that could be easily integrated 
into the PedsQL™ Measurement Model [10]. The 
PedsQL™ Measurement Model includes general 
HRQoL indicators [11], [12], [13], disease-specific 
QoL measurement tools [14], [15], [16], [17], [18], as 
well as general indicators of fatigue [19], satisfaction 
with health-care services [20], [21], and ecological 
momentary assessment.

Patient-reported outcomes (PROs) are self-
assessment method that directly measures the patient’s 
perception of the impact of the disease and treatment 
as clinical management endpoints, and includes multi-
item HRQoL scales, as well as single-item measures 
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(e.g., the visual analog scale) [22]. Pediatric PROs 
should be sensitive to the child’s cognitive development 
and include both the child’s self-report and the 
parents’ proxy-report to reflect their potentially unique 
perspectives [23]. HRQoL is a commonly used indicator 
of health and well-being that demonstrates the impact 
of health on QoL and reflects the desirability of health 
states relative to perfect health. In addition, HRQoL 
can be used to generate quality-adjusted life years – a 
standard outcome measure for cost-effectiveness of 
treatment and health-care resources [24].

We attempted to determine the psychometric 
properties of the PedsQL™ Family Impact Module, a 
tool designed to assess the impact of chronic conditions 
on children and their families, through studying physical 
functioning, emotional functioning, social functioning, 
cognitive functioning, and communication. In addition, 
QoL was analyzed on the following scales: Worry, daily 
activities, and family relationships. Changes in the 
pediatric QoL summary score, parent QoL summary 
score, and family functioning summary score were 
determined. Moreover, we compared that HRQoL 
reported by parents and HRQoL reported by children. 
We expected the PedsQL™ Family Impact Module to be 
efficient and reliable. We hypothesized that parents of 
children treated with conventional analgesia would have 
worse HRQoL and Family Function in gas compared to 
parents whose children underwent combined regional 
analgesia. In addition, we hypothesized that parents 
with worse HRQoL would report worse HRQoL in their 
children.

Since the PedsQL™ is one of the most valid 
and widely used tools for assessing pediatric QoL, this 
research compares the efficiency of the Family Impact 
Module with regard to the PedsQL™.

The study was aimed to assess QoL in children 
with post-surgical pain 7 days, 3 months, and 6 months 
after surgery with different analgesic techniques 
by means of PedsQL™ 3.0 Family Impact Module 
questionnaires.

Methods

The prospective study included 80 (45 boys 
and 35 girls) children at the age of 7–18 years 
treated for inguinal hernia, appendicitis at the surgical 
department of a Communal Non-Profit Enterprise 
“Ivano-Frankivsk Regional Children’s Clinical Hospital 
of Ivano-Frankivsk Regional Council,” Ivano-Frankivsk, 
Ukraine, during 2020–2022. Among them, there were 
60 children who underwent anterior abdominal wall 
surgery with different analgesic techniques. The control 
group included 20 children with no surgical pathology. 
The age of 7 is considered the lower limit when a child 
is cap able of self-reporting pain. Inclusion criteria were 

children aged 7–18 years with inguinal hernia and 
appendicitis ASA grades I-II at the age of 7–18 years, 
with the mandatory parental consent to involve their 
child in clinical research. Exclusion criteria included 
children <7 years of age; those with ASA grade III 
or higher, mental disorders, neoplasms, or tumors, 
acute or inflammatory processes of any etiology and 
localization, sepsis, shock; those who previously 
underwent surgery on the lower abdomen; those who 
experienced pain for 6 months prior to surgery; those 
who refused to participate in the research; and children 
whose parents refused to give consent and children 
who gave no consent.
All patients were divided into four groups:
•	 Group 0, the control group, included 20 

children who had no surgical pathology and 
met inclusion criteria

•	 Group I comprised 20 children who underwent 
anterior abdominal wall surgery under general 
anesthesia using the transversalis fascia plane 
block (TFPB)

•	 Group II included 20 children who underwent 
anterior abdominal wall surgery under general 
anesthesia using opioids, with the development 
of chronic pain syndrome

•	 Group III included 20 children who underwent 
anterior abdominal wall surgery under general 
anesthesia using the TFPB, combined with the 
quadratus lumborum block (QLB-4) through 
a single injection, with the development of 
chronic pain syndrome.
All clinical and laboratory studies were 

conducted in accordance with the World Medical 
Association Declaration of Helsinki “Ethical Principles 
for Medical Research Involving Human Subjects.” 
According to the Law, before a subject’s participation 
in the study, a written informed consent form was 
signed by each subject (parents/adult guardians). The 
manuscript was approved by the Ethics Committee of 
the Communal Non-Profit Enterprise “Ivano-Frankivsk 
Regional Children’s Clinical Hospital of Ivano-Frankivsk 
Regional Council,” as evidenced by an Excerpt from 
the Minute of the Committee Meeting No. 2 dated 
February 24, 2022.

The authors obtained official permission to use 
a licensed version of the PedsQL™ 3.0 Family Impact 
Module questionnaire from the Mapi Research Trust, as 
evidenced by a corresponding letter.

The Neuropathic Pain Diagnostic Questionnaire 
Douleur Neuropathique 4 (DN4) Questions and the 
leeds assessment of neuropathic symptoms and signs 
(LANSSs) Pain Scale (Bennett, 2001) were used to 
assess the presence of chronic or neuropathic pain.

After a telephone survey with patients under 
study or their parents/guardians on the presence of 
pain at surgery sites 3 and 6 months after surgery, 
children accompanied by their parents/guardians were 
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invited for a clinical examination at the hospital. First, 
patients were informed about the purpose of the study 
once again, then children, adolescents, their parents/
guardians signed the informed consent form and the 
DN4 and LANSS questionnaires were applied to all the 
participants.

The results obtained were statistically 
processed using statistical measures of variation, 
correlation analysis, and Student’s t-test. Differences 
were considered statistically significant at p < 0.05. The 
proportions were statistically compared using a z-test.

Results

The assessment of children’s age, body 
weight, and gender found no difference that indicated a 
representative sample.

The assessment of gender revealed no 
difference between boys and girls in Group I and III, 
whereas, in Group II, there was found a significant 
male predominance, which had no effect on the study 
results (Table 1).

Table 1: Distribution of patients by age, body weight, and 
gender
Indicator Group 0 n = 20 Group I n = 20 Group II n = 20 Group III n = 20

M ± m M ± m M ± m M ± m
Age, years 9.8 ± 0.48 9.78 ± 0.23 9.78 ± 0.45 9.12 ± 0.56
Body weight, kg 34.84 ± 0.68 36.6 ± 1.61 34.09 ± 1.34 35.11 ± 1.19
Boys, % 52.8 ± 0.22 51.4 ± 0.84 53.42 ± 1.31 56.21 ± 2.31
Girls, % 47.2 ± 0.33 48.6 ± 1.24 46.58 ± 1.27 43.9 ± 1.17* (4.754)
*a significant difference between boys and girls in corresponding groups (p < 0.05).

According to the analysis of the length of 
hospital stay in the surgical department, children, 
who received conventional anesthesia management, 
stayed at the hospital much longer as compared to 
those who received RA (3.28 ± 0.24 days in Group II 
versus 3.0 ± 0.30 days in Group I, and 2.1 ± 0.16 days 
in Group III, respectively, р < 0.05) (Table 2).

Table 2: Length of hospital stay in the surgical department
Indicator Group I n = 20 Group II n = 20 Group III n = 20

M ± m M ± m M ± m
Length of stay in 
the department

3.0 ± 0.30* (t = 2.647) 3.28 ± 0.24* (t = 4.09) 2.1 ± 0.16

*a significant difference as compared to Group I (p < 0.05).

When assessing the PedsQL™ 3.0 Family 
Impact Module questionnaires on the scales of physical 
functioning, emotional functioning, social functioning, 
cognitive functioning, communication, worry, daily 
activities, family relationships, pediatric QoL summary 
score, parent QoL summary score, and family functioning 
summary score, the following results were found.

On the 7th day of the study, the indicators of QoL 
on the physical functioning scale in Group I, Group II, 
and Group III reduced significantly, by 42.22%, 41.11%, 
and 42.89%, respectively, as compared to the control 
group (p < 0.01). The indicators in Group I did not 

differ significantly from those in Group II and Group III 
(p > 0.05). In Group II, the indicators did not differ 
significantly from those in Group III (p > 0.05).

Three months after surgery, the indicators of QoL 
on the physical functioning scale in Group I did not differ 
significantly from those in the control group (p > 0.05). 
At the same time, the indicators of QoL on the physical 
functioning scale in Group II and Group III reduced 
significantly, by 24.22% and 14.44%, respectively, as 
compared to the control group (p < 0.01). Moreover, the 
indicators in Group I increased significantly, by 24.56% 
and 14.82%, as compared to Group II and Group III, 
respectively (p < 0.001). In Group II, the indicators of 
QoL on the physical functioning scale reduced slightly, 
by 12.9%, as compared to Group III (p < 0.01).

Six months after surgery, the indicators of QoL 
on the physical functioning scale in Group I and Group III 
did not differ significantly from those in the control 
group (p > 0.05). The indicators in Group II reduced 
significantly, by 21.78%, as compared to the control group 
(p < 0.01). There was no significant difference between 
the indicators in Group I and Group III (p > 0.05). The 
indicators in Group I increased significantly, by 22.47%, 
as compared to Group II (p < 0.001). In Group II, the 
indicators reduced significantly, by 25.57%, as compared 
to Group III (p < 0.001) (Table 3).

Table 3: Quality of life on the physical functioning scale in the 
studied groups at different study periods
Time after surgery Group I n = 20 Group II n = 20 Group III n = 20
Control group n = 20 93.75 ± 4.17
7 days after surgery 54.17 ± 7.15ΔCG 55.21 ± 8.21ΔCG 53.54 ± 9.1ΔCG

3 months after surgery 94.17 ± 4.6ϒG2; ϒG3 71.04 ± 7.7ΔCG; ΔG3; ϒG1 80.21 ± 9.26ΔCG; ΔG2; ϒG1

6 months after surgery 94.58 ± 5.59ϒG2 73.33 ± 6.81ΔCG; ϒG1; ϒG3 92.08 ± 4.46ϒG2

CG – control group; G1 – Group I; G2 – Group II, and G3 – Group III. Δp < 0.01; ϒp < 0.001 – a statistically 
significant difference in relation to the corresponding groups.

On the 7th day of the study, the indicators of 
QoL on the emotional functioning scale in Group I, 
Group II, and Group III reduced significantly, by 43.84%, 
44.38%, and 44.93%, respectively, as compared to 
the control group (p < 0.01). The indicators in Group I 
did not differ significantly from those in Group II and 
Group III (p > 0.05). In Group II, the indicators did not 
differ significantly from those in Group III (p > 0.05).

Three months after surgery, the indicators of 
QoL on the emotional functioning scale in Group I did 
not differ significantly from those in the control group 
(p > 0.05). The indicators of QoL on the emotional 
functioning scale in Group II and Group III reduced 
significantly, by 21.64% and 12.6%, respectively, 
as compared to the control group (p < 0.01). The 
indicators in Group I increased significantly, by 22.49% 
and 13.55%, as compared to Group II and Group III, 
respectively (p < 0.001). In Group II, the indicators of 
QoL on the emotional functioning scale reduced slightly, 
by 11.54%, as compared to Group III (p < 0.01).

Six months after surgery, the indicators of 
QoL on the emotional functioning scale in Group I and 
Group III did not differ significantly from those in the 
control group (p > 0.05). At the same time, the indicators 
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in Group II reduced significantly, by 18.08%, as 
compared to the control group (p < 0.01). There was no 
significant difference between the indicators in Group I 
and Group III (p > 0.05). The indicators in Group I 
increased significantly, by 18.75%, as compared to 
Group II (p < 0.001). In Group II, the indicators reduced 
slightly, by 19.4%, as compared to Group III (p < 0.001) 
(Table 4).

Table 4: Quality of life on the emotional functioning scale in the 
studied groups at different study periods
Time after surgery Group I n = 20 Group II n = 20 Group III n = 20
Control group n = 20 91.25 ± 3.93
7 days after surgery 51.25 ± 9.01ΔCG 50.75 ± 6.13ΔCG 50.25 ± 8.35ΔCG

3 months after surgery 92.25 ± 4.44ϒG2; ϒG3 71.5 ± 7.63ΔCG; ΔG3; ϒG1 79.75 ± 8.5ΔCG; ΔG2; ϒG1

6 months after surgery 92 ± 6.96ϒG2 74.75 ± 9.8ΔCG; ϒG1; ϒG3 89.25 ± 5.45ϒG2

CG – control group; G1 – Group I; G2 – Group II, and G3 – Group III. Δp < 0.01; ϒp < 0.001 – a statistically 
significant difference in relation to the corresponding groups.

On the 7th day of the study, the indicators 
of QoL on the social functioning scale in Group I, 
Group II, and Group III reduced significantly, by 
43.69%, 43%, and 44.37%, respectively, as compared 
to the control group (p < 0.01). At the same time, the 
indicators in Group I did not differ significantly from 
those in Group II and Group III (p > 0.05). There was 
no significant difference between the indicators in 
Group II and Group III (p > 0.05).

Three months after surgery, the indicators 
of QoL on the social functioning scale in Group I did 
not differ significantly from those in the control group 
(p > 0.05). The indicators in Group II and Group III 
reduced slightly, by 21.5% and 10.24%, respectively, as 
compared to the control group (p < 0.05). The indicators 
in Group I increased slightly, by 20.69% and 9.31%, 
as compared to Group II and Group III, respectively 
(p < 0.01). In Group II, the indicators of QoL on the 
social functioning scale reduced slightly, by 14.35%, as 
compared to Group III (p < 0.05).

Six months after surgery, the indicators of 
QoL on the social functioning scale in Group I and 
Group III did not differ significantly from those in the 
control group (p > 0.05). In addition, the indicators 
in Group II reduced significantly, by 19.45%, as 
compared to the control group (p < 0.01). There was no 
significant difference between the indicators in Group I 
and Group III (p > 0.05). The indicators in Group I 
increased significantly, by 18.34%, as compared to 
Group II (p < 0.001). In Group II, the indicators reduced 
significantly, by 21.19%, as compared to Group III 
(p < 0.001) (Table 5).

Table 5: Quality of life on the social functioning scale in the 
studied groups at different study periods
Time after surgery Group I n = 20 Group II n = 20 Group III n = 20
Control group n = 20 91.56 ± 5.83
7 days after surgery 51.56 ± 9.48ΔCG 52.19 ± 7.39ΔCG 50.94 ± 7.66ΔCG

3 months after surgery 90.63 ± 6.88ΔG3; ϒG2 71.88 ± 12.25●G3; ΔCG; ϒG1 82.19 ± 9.35●CG; ●G2; ΔG1

6 months after surgery 90.31 ± 7.71ϒG2 73.75 ± 8.26ΔCG; ϒG1; ϒG3 89.38 ± 8.39ϒG2

CG – control group; G1 – Group I; G2 – Group II, and G3 – Group III. ●p < 0.05; Δp < 0.01; ϒp < 0.001 – a 
statistically significant difference in relation to the corresponding groups.

On the 7th day of the study, the indicators of QoL 
on the cognitive functioning scale in Group I, Group II, 
and Group III reduced significantly, by 40.97%, 40.43%, 

and 42.05%, respectively, as compared to the control 
group (p < 0.01). The indicators in Group I did not 
differ significantly from those in Group II and Group III 
(p > 0.05). There was no significant difference between 
the indicators in Group II and Group III (p > 0.05).

Three months after surgery, the indicators 
of QoL on the cognitive functioning scale in Group I 
did not differ significantly from those in the control 
group (p > 0.05). At the same time, the indicators in 
Group II and Group III reduced significantly, by 25.88% 
and 9.97%, respectively, as compared to the control 
group (p < 0.01). The indicators in Group I increased 
significantly, by 26.47% and 10.7%, as compared 
to Group II and Group III, respectively (p < 0.001). 
In Group II, the indicators of QoL on the cognitive 
functioning scale reduced significantly, by 21.45%, as 
compared to Group III (p < 0.001).

Six months after surgery, the indicators of 
QoL on the cognitive functioning scale in Group I and 
Group III did not differ significantly from those in the 
control group (p > 0.05). In addition, the indicators in 
Group II reduced significantly, by 23.99%, as compared 
to the control group (p < 0.01). At the same time, there 
was no significant difference between the indicators 
in Group I and Group III (p > 0.05). The indicators in 
Group I increased significantly, by 25.2%, as compared 
to Group II (p < 0.001). In Group II, the indicators 
reduced significantly, by 30.5%, as compared to 
Group III (p < 0.001) (Table 6).

Table 6: Quality of life on the cognitive functioning scale in the 
studied groups at different study periods
Time after surgery Group I n = 20 Group II n = 20 Group III n = 20
Control group n = 20 92.75 ± 5.95
7 days after surgery 54.75 ± 7.52ΔCG 55.25 ± 8.35ΔCG 53.75 ± 8.25ΔCG

3 months after surgery 93.5 ± 4.62ϒG2; ϒG3 68.75 ± 8.72ΔCG; ϒG1; ϒG3 83.5 ± 4.62ΔCG; ϒG1; ϒG2

6 months after surgery 94.25 ± 4.67ϒG2 70.5 ± 9.72ΔCG; ϒG1; ϒG3 92 ± 5.23ϒG2

C – Control group; G1 – Group I; G2 – Group II, and G3 – Group III. Δp < 0.01; ϒp < 0.001 – a statistically 
significant difference in relation to the corresponding groups.

On the 7th day of the study, the indicators of 
QoL on the communication scale in Group I, Group II, 
and Group III reduced significantly, by 43.24%, 44.14%, 
and 43.24%, respectively, as compared to the control 
group (p < 0.01). The indicators in Group I did not 
differ significantly from those in Group II and Group III 
(p > 0.05). There was no significant difference between 
the indicators in Group II and Group III (p > 0.05).

Three months after surgery, the indicators of 
QoL on the communication scale in Group I did not differ 
significantly from those in the control group (p > 0.05). In 
addition, the indicators in Group II and Group III reduced 
significantly, by 21.62% and 12.16%, respectively, as 
compared to the control group (p < 0.05). The indicators 
in Group I increased slightly, by19.82% and 10.14%, 
as compared to Group II and Group III, respectively 
(p < 0.05). In Group II, the indicators of QoL on the 
communication scale reduced significantly, by 12.07%, 
as compared to Group III (p < 0.05).

Six months after surgery, the indicators 
of QoL on the communication scale in Group I and 
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Group III did not differ significantly from those in the 
control group (p > 0.05). In addition, the indicators 
in Group II reduced significantly, by 18.02%, as 
compared to the control group (p < 0.01). There 
was no significant difference between the indicators 
in Group I and Group III (p > 0.05). The indicators 
in Group I increased significantly, by 17.27%, as 
compared to Group II (p < 0.001). In Group II, the 
indicators reduced slightly, by 18.13%, as compared 
to Group III (p < 0.001) (Table 7).

Table 7: Quality of life on the communication scale in the 
studied groups at different study periods
Time after surgery Group I n = 20 Group II n = 20 Group III n = 20
Control group n = 20 92.5 ± 6.57
7 days after surgery 52.5 ± 9.79ΔCG 51.67 ± 11.34ΔCG 52.5 ± 8.59ΔCG

3 months after surgery 90.42 ± 7.78●G3; ϒG2 72.5 ± 8.16●G3; ΔCG; ϒG1 81.25 ± 12.05●CG; ●G1; ●G2

6 months after surgery 91.67 ± 7.65ϒG2 75.83 ± 12.94ΔCG; ϒG1; ϒG3 89.58 ± 7.59ϒG2

CG – control group; G1 – Group I; G2 – Group II, and G3 – Group III. ●p < 0.05; Δp < 0.01; ϒp < 0.001– a 
statistically significant difference in relation to the corresponding groups.

On the 7th day of the study, the indicators 
of QoL on the worry scale in Group I, Group II, and 
Group III reduced significantly, by 41.85%, 42.66%, 
and 41.03%, respectively, as compared to the control 
group (p < 0.01). The indicators in Group I did not 
differ significantly from those in Group II and Group III 
(p > 0.05). There was no significant difference between 
the indicators in Group II and Group III (p > 0.05).

Three months after surgery, the indicators 
of QoL on the worry scale in Group I did not differ 
significantly from those in the control group (p > 0.05). 
At the same time, the indicators in Group II and Group III 
reduced slightly, by 20.38% and 11.14%, respectively, 
as compared to the control group (p < 0.05). The 
indicators in Group I increased slightly, by19.28% 
and 9.92%, as compared to Group II and Group III, 
respectively (p < 0.01). In Group II, the indicators of 
QoL on the worry scale reduced slightly, by 11.6%, as 
compared to Group III (p < 0.01).

Six months after surgery, the indicators of QoL 
on the worry scale in Group I and Group III did not differ 
significantly from those in the control group (p > 0.05). 
The indicators in Group II reduced significantly, by 
17.12%, as compared to the control group (p < 0.01). 
There was no significant difference between the 
indicators in Group I and Group III (p > 0.05). In 
addition, the indicators of QoL on the worry scale in 
Group I increased slightly, by 16.67%, as compared 
to Group II (p < 0.001). In Group II, the indicators 
reduced slightly, by 16.72%, as compared to Group III 
(p < 0.001) (Table 8).

Table 8: Quality of life on the worry scale in the studied groups 
at different study periods
Time after surgery Group I n = 20 Group II n = 20 Group III n = 20
Control group n = 20 92 ± 6.37
7 days after surgery 53.5 ± 8.13ΔCG 52.75 ± 6.97ΔCG 54.25 ± 8.63ΔCG

3 months after surgery 90.75 ± 6.93ΔG3; ϒG2 73.25 ± 8.32ΔCG; ΔG3; ϒG1 81.75 ± 7.99●CG; ΔG1; ΔG2

6 months after surgery 91.5 ± 7.63ϒG2 76.25 ± 8.25ΔCG; ϒG1; ϒG3 89 ± 6.2ϒG2

CG – control group; G1 – Group I; G2 – Group II, and G3 – Group III. ●p < 0.05; Δp < 0.01; ϒp < 0.001 – a 
statistically significant difference in relation to the corresponding groups.

On the 7th day of the study, the indicators of 
QoL on the daily activities scale in Group I, Group II, 

and Group III reduced significantly, by 48.02%, 46.7%, 
and 45.81%, respectively, as compared to the control 
group (p < 0.01). The indicators in Group I did not 
differ significantly from those in Group II and Group III 
(p > 0.05). There was no significant difference between 
the indicators in Group II and Group III (p > 0.05).

Three months after surgery, the indicators of 
QoL on the daily activities scale in Group I and Group III 
did not differ significantly from those in the control 
group (p > 0.05). At the same time, the indicators in 
Group II reduced significantly, by 26.43%, as compared 
to the control group (p < 0.01). The indicators in 
Group I increased significantly, by 25.45% and 12.05%, 
as compared to Group II and Group III, respectively 
(p < 0.001). In Group II, the indicators of QoL on the 
daily activities scale reduced slightly, by 17.96%, as 
compared to Group III (p < 0.001).

Six months after surgery, the indicators of QoL 
on the daily activities scale in Group I and Group III 
did not differ significantly from those in the control 
group (p > 0.05). The indicators in Group II reduced 
significantly, by 23.79%, as compared to the control 
group (p < 0.01). There was no significant difference 
between the indicators in Group I and Group III 
(p > 0.05). At the same time, the indicators of QoL on the 
daily activities scale in Group I increased significantly, 
by 21.72%, as compared to Group II (p < 0.001). 
In Group II, the indicators reduced significantly, by 
22.54%, as compared to Group III (p < 0.001) (Table 9).

Table 9: Quality of life on the daily activities scale in the studied 
groups at different study periods
Time after surgery Group I n = 20 Group II n = 20 Group III n = 20
Control group n = 20 94.58 ± 6.77
7 days after surgery 49.17 ± 9.33ΔCG 50.42 ± 12.82ΔCG 51.25 ± 11.56ΔCG

3 months after surgery 93.33 ± 7.93ϒG2; ϒG3 69.58 ± 10.57ΔCG; ϒG1; ϒG3 82.08 ± 9.47ϒG1; ϒG2

6 months after surgery 92.08 ± 7.87ϒG2 72.08 ± 12.76ΔCG; ϒG1; ϒG3 88.33 ± 9.52ϒG2

CG – control group; G1 – Group I; G2 – Group II, and G3 – Group III. Δp < 0.01; ϒp < 0.001 – a statistically 
significant difference in relation to the corresponding groups.

On the 7th day of the study, the indicators of QoL 
on the family relationships scale in Group I, Group II, 
and Group III reduced significantly, by 38.11%, 39.19%, 
and 38.38%, respectively, as compared to the control 
group (p < 0.01). The indicators in Group I did not 
differ significantly from those in Group II and Group III 
(p > 0.05). There was no significant difference between 
the indicators in Group II and Group III (p > 0.05).

Three months after surgery, the indicators of 
QoL on the family relationships scale in Group I did 
not differ significantly from those in the control group 
(p > 0.05). Moreover, the indicators in Group II and 
Group III reduced significantly, by 21.35% and 15.41%, 
as compared to the control group (p < 0.01). The 
indicators in Group I increased significantly, by 20.49% 
and 14.48%, as compared to Group II and Group III, 
respectively (p < 0.001). There was no significant 
difference between the indicators in Group II and 
Group III (p > 0.05).

Six months after surgery, the indicators of QoL 
on the family relationships scale in Group I and Group III 
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did not differ significantly from those in the control 
group (p > 0.05). At the same time, the indicators in 
Group II reduced significantly, by 19.19%, as compared 
to the control group (p < 0.01). There was no significant 
difference between the indicators in Group I and 
Group III (p > 0.05). The indicators of QoL on the family 
relationships scale in Group I increased significantly, 
by 17.4%, as compared to Group II (p < 0.001). In 
Group II, the indicators reduced slightly, by 17.39%, as 
compared to Group III (p < 0.001) (Table 10).

Table 10: Quality of life on the family relationships scale in the 
studied groups at different study periods
Time after surgery Group I n = 20 Group II n = 20 Group III n = 20
Control group n = 20 92.5 ± 3.8
7 days after surgery 57.25 ± 7.34ΔCG 56.25 ± 7.59ΔCG 57 ± 7.15ΔCG

3 months after surgery 91.5 ± 4.62ϒG2; ϒG3 72.75 ± 6.97ΔCG; ϒG1 78.5 ± 9.77ΔCG; ϒG1

6 months after surgery 90.5 ± 5.1ϒG2 74.75 ± 7.16ΔCG; ϒG1; ϒG3 87.75 ± 5.73ϒG2

CG – control group; G1 – Group I; G2 – Group II, and G3 – Group III. Δp < 0.01; ϒp < 0.001 – a statistically 
significant difference in relation to the corresponding groups.

On the 7th day of the study, the QoL summary 
score in children of Group I, Group II, and Group III 
reduced significantly, by 42.39%, 42.35%, and 42.61%, 
respectively, as compared to the control group (p < 0.01). 
At the same time, the indicators in Group I did not 
differ significantly from those in Group II and Group III 
(p > 0.05). There was no significant difference between 
the indicators in Group II and Group III (p > 0.05).

Three months after surgery, the QoL summary 
score in children of Group I did not differ significantly 
from that in the control group (p > 0.05). At the same 
time, the indicators in Group II and Group III reduced 
significantly, by 22.84% and 12.49%, as compared to 
the control group (p < 0.01). The QoL summary score 
in children of Group I increased significantly, by 22.52% 
and 12.13%, as compared to Group II and Group III, 
respectively (p < 0.001). In Group II, the indicators 
reduced slightly, by 13.42%, as compared to Group III 
(p < 0.001).

Six months after surgery, the QoL summary 
score in children of Group I and Group III did not 
differ significantly from that in the control group 
(p > 0.05). Moreover, the indicators in Group II reduced 
significantly, by 20.18%, as compared to the control 
group (p < 0.01). The QoL summary score in children 
of Group I increased slightly, by 19.91% and 2.63%, 
as compared to Group II and Group III (p <0.01). In 
Group II, the indicators reduced significantly, by 21.57%, 
as compared to Group III (p < 0.001) (Table 11).

Table 11: Quality of life summary score in children of the 
studied groups at different study periods
Time after surgery Group I n = 20 Group II n = 20 Group III n = 20
Control group n = 20 92.57 ± 2.84
7 days after surgery 53.33 ± 7.16ΔCG 53.37 ± 2.8ΔCG 53.13 ± 2.89ΔCG

3 months after surgery 92.19 ± 3.56ϒG2; ϒG3 71.42 ± 7.09ΔCG; ϒG1; ϒG3 81.01 ± 3.51ΔCG; ϒG1; ϒG2

6 months after surgery 92.26 ± 1.99ΔG3; ϒG2 73.89 ± 2.63ΔCG; ϒG1; ϒG3 89.83 ± 2.34ΔG1; ϒG2

CG – control group; G1 – Group I; G2 – Group II, and G3 – Group III. Δp < 0.01; ϒp < 0.001 – a statistically 
significant difference in relation to the corresponding groups.

On the 7th day of the study, the parent QoL 
summary score in Group I, Group II, and Group III 
reduced significantly, by 42.6%, 42.12%, and 43.48%, 
respectively, as compared to the control group (p < 0.01). 

The indicators in Group I did not differ significantly from 
those in Group II and Group III (p > 0.05). There was no 
significant difference between the indicators in Group II 
and Group III (p > 0.05).

Three months after surgery, the parent QoL 
summary score in Group I did not differ significantly 
from that in the control group (p > 0.05). The indicators 
in Group II and Group III reduced significantly, by 
23.46% and 12.04%, as compared to the control group 
(p < 0.01). In addition, the parent QoL summary score in 
Group I increased significantly, by 23.77% and 12.39%, 
as compared to Group II and Group III, respectively 
(p < 0.001). In Group II, the indicators reduced slightly, 
by 14.93%, as compared to Group III (p < 0.001).

Six months after surgery, the parent QoL 
summary score in Group I and Group III did not differ 
significantly from that in the control group (p > 0.05). The 
indicators in Group II reduced significantly, by 20.96%, 
as compared to the control group (p < 0.01). There 
was no significant difference between the indicators 
in Group I and Group III (p > 0.05). The parent QoL 
summary score in Group I increased significantly, 
by 21.44%, as compared to Group II (p < 0.001). In 
Group II, the indicators reduced significantly, by 24.29%, 
as compared to Group III (p < 0.001) (Table 12).

Table 12: Parent quality of life summary score in the studied 
groups at different study periods
Time after surgery Group I n = 20 Group II n = 20 Group III n = 20
Control group n = 20 92.44 ± 2.67
7 days after surgery 53.06 ± 7.53ΔCG 53.5 ± 2.83ΔCG 52.25 ± 5.04ΔCG

3 months after surgery 92.81 ± 3.19ϒG2; ϒG3 70.75 ± 7.45ΔCG; ϒG1; ϒG3 81.31 ± 4.15ΔCG; ϒG1; ϒG2

6 months after surgery 93 ± 3.33ϒG2 73.06 ± 3.62ΔCG; ϒG1; ϒG3 90.81 ± 2.67ϒG2

CG – Control group; G1 – Group I; G2 – Group II, and G3 – Group III. Δp < 0.01; ϒp < 0.001 – a statistically 
significant difference in relation to the corresponding groups.

On the 7th day of the study, the family 
functioning summary score in Group I, Group II, and 
Group III reduced significantly, by 41.88%, 42.04%, and 
41.21%, respectively, as compared to the control group 
(p < 0.01). At the same time, the indicators in Group I 
did not differ significantly from those in Group II and 
Group III (p > 0.05). There was no significant difference 
between the indicators in Group II and Group III 
(p > 0.05).

Three months after surgery, the family 
functioning summary score in Group I did not differ 
significantly from that in the control group (p > 0.05). 
The indicators in Group II and Group III reduced 
significantly, by 23.28% and 14.57%, as compared 
to the control group (p < 0.01). In addition, the family 
functioning summary score in Group I increased 
significantly, by 22.37% and 13.56%, as compared 
to Group II and Group III, respectively (p < 0.001). In 
Group II, the indicators reduced slightly, by 11.35%, as 
compared to Group III (p < 0.01).

Six months after surgery, the family functioning 
summary score in Group I and Group III did not differ 
significantly from that in the control group (p > 0.05). The 
indicators in Group II reduced significantly, by 20.94%, 
as compared to the control group (p < 0.01). There 
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was no significant difference between the indicators in 
Group I and Group III (p > 0.05). At the same time, the 
family functioning summary score in Group I increased 
significantly, by 19.04%, as compared to Group II 
(p < 0.001). In Group II, the indicators reduced slightly, by 
19.28%, as compared to Group III (p < 0.001) (Table 13).

Table 13: Family functioning summary score in the studied 
groups at different study periods
Time after surgery Group I n = 20 Group II n = 20 Group III n = 20
Control group n = 20 93.28 ± 3.83
7 days after surgery 54.22 ± 6.9ΔCG 54.06 ± 7.73ΔCG 54.84 ± 5.87ΔCG

3 months after surgery 92.19 ± 4.81ϒG2; ϒG3 71.56 ± 7.71ΔCG; ΔG3; ϒG1 79.69 ± 6.29ΔCG; ΔG2; ϒG1

6 months after surgery 91.09 ± 4.21ϒG2 73.75 ± 6.28ΔCG; ϒG1; ϒG3 87.97 ± 4.89ϒG2

CG – control group; G1 – Group I; G2 – Group II, and G3 – Group III. Δp < 0.01; ϒp < 0.001 – a statistically 
significant difference in relation to the corresponding groups.

The results of multivariate analysis of variance 
(MANOVA) for comparing QoL indicators according 
to the PedsQL™3.0 Family Impact Module 3 months 
after surgery showed that the method of post-operative 
analgesia significantly affected QoL indicators on some 
questionnaire scales (Physical functioning, emotional 
functioning, social functioning, cognitive functioning, 
communication, worry, daily activities, family 
relationships - F (8.31) = 5.837; p = 0.00014; Wilk’s 
Λ = 0.399), as well as integral QoL indicators (pediatric 
QoL summary score, parent QoL summary score, 
family functioning summary score (f [3.36] = 9.813; 
p < 0.0001; Wilk’s Λ = 0.55)). Six months after surgery, 
the results of MANOVA demonstrated the positive effect 
of the chosen method for post-operative analgesia on 
both QoL indicators on some questionnaire scales 
(F [8.31] = 55.053; p < 0.0001; Wilk’s Λ = 0.066) and 
integral QoL indicators (F [3.36] = 135.539; p < 0.0001; 
Wilk’s Λ = 0.081) as well.

It is worth noting that the reliability of the 
differences in the studied QoL indicators depending 
on the chosen method of post-operative analgesia 
increased with time.

Discussion

The lack of adequate assessment of childhood-
onset acute pain and its proper management can result 
in negative consequences that continue into adulthood, 
including chronic pain, and suffering [8]. Inadequate 
pain syndrome management at an early age affects 
the frequency, severity, and duration of chronic pain 
with subsequent maladaptive neurological changes 
in adulthood. Neuroimaging studies of acute pain 
in children and chronic pain in adults have revealed 
long-term changes in the structure and function of the 
nervous system, which, further, correlate with cognitive, 
behavioral, and somatosensory abnormalities [8].

Chronic pain affects the entire nervous system 
and leads to central sensitization (increased central 
nervous system response to painful and non-painful 

stimuli) [25]. Untreated chronic pain in children 
increases the risk of developing mental disorders later 
in life. A total of 17% of adult patients with chronic 
pain report a history of chronic pain in childhood or 
adulthood, with close to 80% indicating that pain from 
childhood continues today [26]. In the USA, adults with 
chronic pain have lower family income and higher risk 
of unemployment [27].

The results of our study confirmed that inadequate 
perioperative analgesia and neglecting the principles of 
multimodal analgesia could result in the development of 
chronic pain syndrome [28], [29], [30], [31].

The prevalence of chronic pain syndrome in 
children of Group I, Group II, and Group III was found 
to be 11.71 ± 0.13%, 19.81 ± 0.21%, and 9.24 ± 0.35%, 
respectively, with a male predominance.

On the 1st, 2nd, and 3rd days of hospital stay, 
pain intensity on the FLACC scale was greater 
in Group II (FLACC–5.5 ± 0.22, 4.92 ± 0.14, and 
4.0 ± 0.16, respectively) as compared to Group III 
(FLACC–4.7 ± 0.17, 3.91 ± 0.28, and 3.22 ± 0.22, 
respectively, р < 0.05) and Group I (FLACC – 4.98 ± 0.37, 
4.73 ± 0.45, and 3.6 ± 0.28, respectively, р < 0.05) 
(Table 3). The analysis of the scores of acute pain 
assessment scales in children revealed that children 
of Group II, while staying in the surgical department, 
had significantly higher FLACC and VAS scores as 
compared to those in Group I and Group III. There 
was determined a statistically significant difference 
in the VAS score at hospital discharge (p < 0.05). 
The Fisher’s least significant difference (LSD) test for 
pairwise comparison of groups found that throughout 
the entire treatment period Group III had a significantly 
lower VAS score as compared to Group II and Group I 
(p < 0.05). As shown in Table 14, in Group I, Group II, 
and Group III, the VAS score decreased from the first 
12 h following surgery to discharge by 1.13, 1.12, and 
1.49 times, respectively. This may indicate that children 
who receive combined regional anesthetic block better 
react to analgesia. The following changes in the VAS 
scores throughout the treatment were observed: 
4.26 ± 0.28 12 h following surgery, with a tendency 
to decrease 72 h after surgery and at discharge 
(3.58 ± 0.28 and 2.85 ± 0.1, respectively, р < 0.05).

Table 14: Acute pain assessment scales
Indicator Group I n = 20 Group II n = 20 Group III n = 20

M ± m M ± m M ± m
FLACC

12 h after surgery 4.98 ± 0.37 5.5 ± 0.22* 4.7 ± 0.17
72 h after surgery 4.73 ± 0.45 4.92 ± 0.14* 3.91 ± 0.28
At discharge 3.6 ± 0.28 4.0 ± 0.16* 3.22 ± 0.22

VAS
12 h after surgery 4.45 ± 0.11 5.36 ± 0.18*** 4.26 ± 0.28
72 h after surgery 4.12 ± 0.1 5.0 ± 0.16* 3.58 ± 0.28
At discharge 3.92 ± 0.24 4.77 ± 0.12*** 2.85 ± 0.1

*a significant difference between Group II and Group III (p < 0.05). **a significant difference between Group 
I and Group II (p < 0.05).

Children of Group II also had statistically higher 
VAS scores throughout the entire treatment period as 
compared to Group I and Group III (p < 0.05). When 
monitoring the VAS scores from the first 12 to 72 h 



G - Nursing  Nursing in Surgery

60 https://oamjms.eu/index.php/mjms/index

postoperatively, the tendency to their decrease was 
observed (Table 14). Despite the decrease in acute 
pain intensity at the time of discharge, normal VAS 
scores were, however, not observed.

The analysis of changes in acute pain and 
the quality of pain management in Group I found a 
positive effect of pain relief, that is, a decrease in pain 
intensity both within the 1st h following surgery and after 
discharge. The VAS score ranged from 4.45 ± 0.11 
within the first 12 h postoperatively to 3.92 ± 0.24 at the 
time of discharge (Table 14).

The comparison of the studied groups revealed 
a statistically significant difference in the DN4 indicator 
6 months after surgery and the LANSS pain scale 
indicator three and 6 months after surgery (p < 0.001). 
The Fisher’s LSD test for pairwise comparison of groups 
found a statistically significant difference in the DN4 
indicator 6 months after surgery between all the studied 
groups (p < 0.001). There was a statistically significant 
difference in the LANSS pain scale indicator 3 months 
after surgery between Group I and Group II (p < 0.001), 
as well as Group II and Group III (p < 0.001). The 
Fisher’s LSD test for pairwise comparison of groups 
found a statistically significant difference in the LANSS 
pain scale indicator 6 months after surgery between all 
the studied groups (p < 0.001) (Table 15).
Table 15: Chronic pain assessment scales
Indicator Group I n = 3 Group II n = 6 Group III n = 1

M±m M±m M±m
DN4

3 months after surgery 4.54 ± 0.18 4.62 ± 0.18 4.85 ± 0.19
6 months after surgery 8.69 ± 0.78* 13.69 ± 0.38** Δ 5.46 ± 0.42 

LANSS pain scale
3 months after surgery 7.38 ± 0.76 12.08 ± 0.31** Δ 6.62 ± 0.66
6 months after surgery 10.46 ± 0.35* 13.54 ± 0.33** Δ 6.38 ± 0.5

*a significant difference between Group I and Group III (p < 0.001). **a significant difference between Group 
I and Group II (p < 0.001). Δa significant difference between Group II and Group III (p < 0.001).

According to the analysis of questionnaires for 
acute pain assessment in children (DN4 questionnaire, 
LANSS pain scale), in children of Group II, the 
prevalence of chronic pain was greater (30%) as 
compared to those in Group III and Group I (5% and 
15%, respectively), which again confirmed the efficacy 
of the QLB+TFPB for prevention and treatment of acute 
pain, as well as chronic pain syndrome (Table 15).

The results obtained may indicate the 
following: patients receiving conventional general 
anesthesia have high indicators of acute pain on the 
VAS and FLACC scales as well as are at higher risk 
for developing chronic pain syndrome as compared to 
those receiving regional anesthesia.

In a variety of childhood diseases, including 
sickle cell disease [32], rheumatic disease [33], and 
renal disease [34], QoL assessment has been used for 
a long time. To date, it has been found that the disease 
itself can reduce QoL in a child on various survey 
scales. Therefore, we wanted to confirm that fact, that 
uncontrolled acute perioperative pain, which can further 
result in chronic pain syndrome, directly affects QoL of 
patients in the post-operative period. According to the 
questionnaires for QoL assessment, patients receiving 

conventional opioid analgesia in the early post-operative 
period had significantly lower indicators on the scales 
of physical functioning, emotional functioning, social 
functioning, cognitive functioning, communication, 
worry, daily activities, and family relationships as 
compared to children treated with regional analgesia 
techniques.

This shows the need for using effective 
minimally invasive regional analgesia techniques in the 
perioperative period.

Conclusions

1. In children who underwent anterior abdominal 
wall surgery, chronic pain syndrome is a 
common phenomenon, which requires 
adequate control and management.

2. Chronic pain syndrome reduces QoL in children 
aged 7–18 years after anterior abdominal 
wall surgery by reducing the indicators on 
the scales of physical functioning, emotional 
functioning, social functioning, cognitive 
functioning, communication, worry, daily 
activities, family relationships, pediatric QoL 
summary score, parent QoL summary score, 
and family functioning summary score.

3. The TFPB and the QLB-4 through a single 
injection in conjunction with general anesthesia 
accelerate patient’s recovery, relieve pain, and 
increase patient satisfaction at different stages 
of the post-operative period.

4. This combination shortens the length of 
hospital stay.
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