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the hospitalization time, reduces the surgical in‑
jury, and alleviates pain, conditions such as non‑
compliance with treatment, existence of other un‑
derlying diseases, and poor recognition of indi‑
cations may lead to postoperative complications, 
such as bleeding, ureteral mucosal injury, and in‑
fection. Moreover, some patients poorly under‑
stand the surgical procedure of calculi removal, 
and they are extremely prone to develop anxi‑
ety, nervousness, and other negative emotions, 
which are unfavorable to their recovery, prolong 
the hospitalization time, and increase their dis‑
tress.3 The “five‑in‑one” mode is a novel nursing 
mode in which doctors, nurses, therapists, pa‑
tients, and patient family members cooperate 
with each other. Specifically, the doctors adjust 

INTRODUCTION  As a clinically common urinary 
system disease, ureteral calculus mainly manifests 
with hematuria and colicky pain, often accompa‑
nied by urinary tract infection, urinary tract ob‑
struction, and other complications, which may 
even impair the renal function and seriously jeop‑
ardize physical and mental safety of the patients, 
which is why timely calculus removal is neces‑
sary.1 Surgery is the major therapeutic method for 
ureteral calculi removal, and more types of min‑
imally invasive surgeries for ureteral calculi are 
emerging with the progress and development of 
medical technology, including flexible ureteros‑
copy, extracorporeal shock wave lithotripsy, per‑
cutaneous nephrolithotomy, and laparoscopy.2 
Although minimally invasive surgery shortens 
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ABSTRACT

INTRODUCTION  As a clinically common urinary system disease, ureteral calculus mainly manifests as 
hematuria and colicky pain.
AIM  We aimed to explore the  influence of the “five‑in‑one” mode on complications and compliance 
behaviors of patients with ureteral calculi after minimally invasive surgery.
MATERIALS AND METHODS  A total of 92 participants were enrolled from among the patients hospital‑
ized for ureteral calculi and treated with minimally invasive surgery between April 2022 and April 2023. 
The patients were randomized into a control group (n = 46) and an experimental group (n = 46). 
The control group received rehabilitation guidance under routine nursing mode, while the experimental 
group was provided with the “five‑in‑one” nursing mode to strengthen communication in all aspects, in 
addition to synergistic therapy.
RESULTS  The self‑rating depression scale scores declined in both groups after treatment in comparison 
with those before treatment (P <0.05), and the postoperative score was significantly lower in the ex‑
perimental group (P <0.05). The experimental group had also decreased Visual Analog Scale scores 
in all time periods (1, 3, and 7 d) after treatment (P <0.05), and significantly elevated total nursing 
satisfaction rate, as compared with that of the control group (97.82% vs 82.6%; P <0.05).
CONCLUSIONS  The “five‑in‑one” mode can enhance patient confidence in rehabilitation and improve 
their quality of life and satisfaction with nursing.
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conditions of the patients, adjusting their dietary 
habits, and standardizing their daily life, so as to 
accelerate recovery. At the same time, the doc‑
tors provided the patients and their family mem‑
bers with health education guidance by means of 
PowerPoint presentations, short videos and so 
on, and the duration of guidance was flexibly ad‑
justed according to the personal knowledge com‑
prehension ability and concentration of the pa‑
tients. After that, the doctors verified the effi‑
cacy of health education by asking the patients 
a couple of health–related questions and listen‑
ing to their answers.

Second, the nurses were required to actively 
talk with the patients in the process of nursing to 
alleviate their negative emotions, assist in rehabil‑
itation exercises, supervise the patients to follow 
the rehabilitation scheme, and advise the fami‑
ly members of poor compliance to supervise and 
guide such patients.

Third, the therapists developed rehabilitation 
training methods based on individual recovery 
speed, and explained the rehabilitation scheme 
to the patients, so that they could understand 
the training methods and effects and to improve 
their compliance. Specifically, the rehabilitation 
scheme encouraged the patients to drink more 
water and urinate more to promote metabolism, 
improved their cognition, so that they could un‑
derstand the cause of pain and its current status, 
thus relieving the psychological burden, and in‑
spired the patients to get out of bed to exercise 
1–2 times per hour, without clear requirements 
for the exercise mode. If the patients needed to 
lie in bed for recovery, their position was adjust‑
ed regularly to prevent pressure ulcers and other 
complications. In the meantime, the therapists in‑
structed the patients to conduct meditation train‑
ing and relax their body, strengthened the com‑
munication with the patients to learn about their 
actual condition, and discussed and adjusted 
the rehabilitation scheme with the doctors.

Fourth, the patients were required to strictly 
follow the rehabilitation scheme and report their 
pain in a timely manner without concealment.

Fifth, the patient family members should pro‑
vide encouragement and support for the patients, 
frequently communicate with them, and alleviate 
their anxiety. At the same time, they needed to 
supervise the patients to see if they follow the re‑
habilitation scheme, actively communicate with 
the medical staff, and cooperate with each other 
to speed up the patient recovery. The therapeutic 
intervention lasted for 7 days after the surgery.

Evaluation of patient physical status  The physical 
status of the patients was assessed before the sur‑
gery and 7 days after it using the Karnofsky per‑
formance status (KPS) score (0–100 points).5 
A higher KPS score indicated better quality of 
life (QoL). The KPS scores of both groups were 
recorded, and the QoL before and after the treat‑
ment was compared. In addition, the self‑rating 
depression scale (SDS) was employed to evaluate 

the rehabilitation scheme according to the pa‑
tient condition, the nurses care for the patients, 
the therapists instruct the patients to accomplish 
rehabilitation training, and the patients learn 
the disease‑related information and comply with 
the medical orders. Moreover, the patient family 
members communicate with the patient, observe 
their recovery, report it to the doctors, accompa‑
ny the patient, and calm them down if they are 
too emotional, jointly promoting the recovery.4

AIM  The study intended to investigate the influ‑
ence of the “five‑in‑one” nursing mode on com‑
plications and compliance behaviors in patients 
with ureteral calculi after minimally invasive sur‑
gery, thereby rendering thoughts and references 
for subsequent nursing approach.

MATERIALS AND METHODS  General data  A to‑
tal of 92 patients suffering from ureteral calculi, 
who were hospitalized from April 2022 to April 
2023 and underwent minimally invasive surgery, 
were selected. They were labeled based on the time 
of admission by a data tagging method, and ran‑
domly allocated into the control group (n = 46) 
and the experimental group (n = 46).

Inclusion and exclusion criteria  The following in‑
clusion criteria were adopted: 1) no surgery with‑
in the past 6 months, 2) no metabolic diseases,  
3) no contraindications to minimally invasive sur‑
gery, 4) clear consciousness, normal communi‑
cation ability, no communication disorders, and  
5) ability to strictly comply with the treatment 
protocol provided by the therapists.

The exclusion criteria included: 1) severe organ 
diseases, 2) mental illnesses, 3) unwillingness to 
participate in the study on the patient’s or their 
family’s side, or 4) a small number of residual cal‑
culi or incompletely mitigated symptoms.

Treatment method for the control group  Routine 
nursing intervention was adopted. Patient in‑
formation was recorded, medication instructions 
were formulated for the patients, daily life and di‑
etary patterns of the patients were adjusted, pa‑
tient mental status was observed, and psycho‑
logical guidance was offered timely. Meanwhile, 
the patients were provided with health educa‑
tion, and supervised to comply with medical or‑
ders for 7 consecutive days.

Treatment method for the  experimental group  
The “five‑in‑one” nursing mode with the steps 
described below was implemented. The “five‑in
‑one” mode team comprised doctors, nurses, pro‑
fessional therapists, patients, and patient fami‑
ly members. All team members were required to 
convey the patient information in a timely man‑
ner, maintain mutual communication, and work 
together to formulate and promptly adjust the re‑
habilitation scheme.

First, the doctors were responsible for devel‑
oping healthy recipes according to the specific 
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points relatively satisfactory, and below 70 points 
unsatisfactory.

Statistical analysis  SPSS 20.0 software (IBM, 
Armonk, New York, United States) was em‑
ployed for statistical analysis. The measurement 
data including KPS, SDS, VAS score, and pa‑
tient compliance were expressed as mean and 
SD. The VAS score assessed repeatedly was sub‑
jected to repeated‑measures analysis of variance. 
The count data, such as complication rate and pa‑
tient satisfaction, were analyzed with the χ2 test 
or the Fisher test, and the t test was conducted 
for comparison between the groups. The P value 
below 0.05 was deemed significant.

Ethics  This study approved by Jiangsu Provincial 
People’s Hospital ethics committee (20220645), 
and written informed consent form was obtained 
from all patients.

RESULTS  General data  The  control group 
comprised 31 men and 15 women aged 23–59 
years, at a mean (SD) age of 45.17 (10.9) years. 
The calculus diameter ranged from 7.1 mm to 
16.7 mm, with a mean (SD) of 11.41 (3.27) mm. 
As for the type of minimally invasive surgery, 
21 patients received extracorporeal shock wave 
lithotripsy, 13 patients underwent laparosco‑
py, and 12 patients were treated with flexible 
ureteroscopy.

The experimental group consisted of 28 men 
and 18 women aged 21–58 years, at a mean age 
of 46.26 (11.43) years. The calculus diameter 
was 6.1 mm to 17.4 mm, with a mean of 12.62 
(3.18) mm. Regarding the minimally invasive 
surgery, extracorporeal shockwave lithotripsy, 
laparoscopy, and flexible ureteroscopy were per‑
formed in 19, 14, and 13 patients, respectively. No 
significant differences between the groups were 
observed in the general data covering sex, age, 
type of minimally invasive surgery, and the size 
of ureteral calculi.

Karnofsky performance status and self‑rating de‑
pression scale scores before and after treatment  
The scores before treatment showed no differ‑
ences between the 2 groups (P >0.05). The KPS 
score rose in both groups at 7 days after treat‑
ment, as compared with its value before treat‑
ment (P <0.05), and the increase was significant‑
ly greater in the experimental group. The SDS 
scores declined in both groups at 7 days after 
treatment vs those before treatment (P <0.05), 
and they were significantly lower in the experi‑
mental than those in the control group (TABLE 1).

Pain level  The experimental group exhibited low‑
er VAS scores for pain than the control group for 
all time periods (1, 3, and 7 d) after treatment 
(P <0.05) (TABLE 2).

Complication rates  A lower postoperative com‑
plication rate was obtained in the experimental 

mental status of the patients,6 with higher SDS 
score signifying worse mental status.

Assessment of the pain level  The postoperative 
pain level was appraised with the Visual Analogue 
Scale (VAS) at 1, 3, and 7 days after the surgery.7 
Pain was rated from none to severe on a 0–10 
scale. The higher the VAS score, the stronger 
the pain.

Evaluation of the complication rate  Complications 
of minimally invasive surgery for ureteral cal‑
culi included infection, bleeding, and ureteral 
perforation.

Assessment of patient compliance  A self‑developed 
compliance scale was utilized to evaluate patient 
compliance in 5 aspects: medication, rehabilita‑
tion exercise, communication, learning, and ba‑
sic clinical data (including age, calculus diameter 
and type of surgery), with a full score of 10 points 
for each aspect and a total score of 0–50 points. 
Higher score indicated better patient compliance.

Evaluation of patient satisfaction  The patients 
were surveyed using a self‑developed question‑
naire (0–100 points), mainly involving questions 
on treatment methods, nursing conditions, per‑
sonnel attitudes, and time schedules. The score 
above 90 points was deemed satisfactory, 70–90 

TABLE 1  Karnofsky performance status and self‑rating depression scale scores 
before and after treatment

Parameter KPS score SDS score

Before 
treatment

7 d after 
treatment

Before 
treatment

7 d after 
treatment

Experimental group 
(n = 46)

62.17 (6.61) 85.23 (8.76)a 40.17 (4.12) 24.61 (5.21)a

Control group 
(n = 46)

61.94 (5.97) 74.21 (8.13)a 40.26 (4.21) 34.26 (5.17)a

t 0.175 6.253 0.103 8.917

P 0.86 <0.001 0.92 <0.001

Data are presented as mean and SD.

a  P <0.05 vs the same group before treatment

Abbreviations: KPS, Karnofsky performance status; SDS, self‑rating depression scale

TABLE 2  Visual analogue scale scores of patients after treatment

Parameter 1 d after  treatment 3 d after 
treatment

7 d after 
treatment

Experimental group 
(n = 46)

3.21 (0.87) 1.49 (0.47) 1.06 (0.32)

Control group  
(n = 46)

4.03 (1.01) 1.83 (0.61) 1.31 (0.39)

Ftime; Ptime Ftime = 4.937; Ptime = 0.007

Fbetween groups; Pbetween 

groups

Fbetween groups = 350.473; Pbetween groups <0.001

Finteraction; Pinteraction Finteraction = 34.856; Pinteraction <0.001

Data are presented as mean and SD.



ORIGINAL PAPER  Urology  Nursing for ureteral calculi patients after minimally invasive surgery 359

the hospitalization time.14 The routine nursing 
methods can hardly improve patient psycholog‑
ical state, leading to poor recovery, longer than 
expected recovery time, and achieving subopti‑
mal therapeutic effects.15

This study showed that the “five‑in‑one” mode 
for assisting in medical treatment can hugely im‑
prove patient physical and mental status, allevi‑
ate pain, reduce the incidence of postoperative 
complications, and enhance the compliance and 
satisfaction with nursing. This method creates 
an optimal recovery environment for patients, 
while ensuring the advancement of therapeutic 
methods and stabilization of mental status. It 
enables the patients to participate in the reha‑
bilitation treatment more actively, and to meet 
the patient demands as much as possible by guar‑
anteeing the treatment efficiency.16 It is specu‑
lated that pain relief along with improvement in 
mental and physical status and satisfaction with 
nursing are the elements of the multifaceted su‑
pervision that enable the patients to fully com‑
ply with the rehabilitation training and to im‑
prove their physical condition. In the meantime, 
the nurses and the patient family members com‑
municate with the patients, and their encourage‑
ment safeguards the mental status of the patients. 
The meditation and attention distraction meth‑
ods taught by the therapists reduce the feeling of 
pain, the reasonable rehabilitation scheme for‑
mulated by the doctors lowers the probability of 

group than in the control group (4.34% vs 17.39%; 
P <0.05) (TABLE 3).

Patient compliance  After intervention, the exper‑
imental group displayed significantly improved 
compliance with all aspects of the rehabilitation 
treatment, as compared with the control group 
(TABLE 4).

Patient satisfaction with nursing  Total nursing 
satisfaction rate was markedly higher in the ex‑
perimental than in the control group (97.82% vs 
82.60%; P <0.05) (TABLE 5).

DISCUSSION  The leading predisposing factors 
for ureteral calculi include improper diet, meta‑
bolic disorders caused by chaotic work and rest 
schedules, and drinking too little water.8,9 Clin‑
ical symptoms of ureteral calculi include hema‑
turia, vomiting, pain, etc. With inappropriate 
treatment methods or delayed treatment the dis‑
ease may extremely easily progress into sepsis, 
acute pyelonephritis, and other diseases that im‑
pair the renal function.10-12 Currently, a variety 
of minimally invasive surgeries have been avail‑
able to treat ureteral calculi,13 but some patients 
develop postprocedural complications that seri‑
ously disturb their daily life, aggravate their dis‑
ease burden, and even trigger stress respons‑
es, thus preventing the patient from following 
medical orders for rehabilitation and prolonging 

TABLE 3  Postoperative complication rate

Parameter Infection Bleeding Ureteral perforation Total 
complication rate

Experimental group (n = 46) 0 1 (2.17) 1 (2.17) 2 (4.34)

Control group (n = 46) 3 (6.52) 4 (8.69) 1 (2.17) 8 (17.39)

χ2 – – – 4.039

P – – – 0.044

Data are presented as number (percentage) of patients.

TABLE 4  Patient compliance score

Parameter Medication Rehabilitation exercise Communication Learning Basic tests

Experimental group 
(n = 46)

7.26 (1.08) 6.94 (1.28) 8.71 (0.84) 5.51 (0.89) 8.62 (0.71)

Control group 
(n = 46)

6.73 (1.24) 5.74 (0.54) 6.87 (0.97) 4.01 (0.53) 7.14 (0.83)

t 2.186 5.858 9.725 9.821 9.19

P 0.03 <0.001 <0.001 <0.001 <0.001

Data are presented as mean and SD.

TABLE 5  Patient satisfaction with nursing

Parameter Satisfied Relatively satisfied Dissatisfied Total satisfaction rate

Experimental group (n = 46) 33 (71.73) 12 (26.08) 1 (2.17) 45 (97.82)

Control group (n = 46) 24 (52.17) 14 (30.43) 8 (17.39) 38 (82.6)

P – – – 0.03

Data are presented as number (percentage) of patients.
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complications, and the long‑term communication 
makes the patients more intimate with the medi‑
cal staff, finally resulting in an increase in the pa‑
tient satisfaction with nursing.17

We identified a number of important rea‑
sons for the  improved patient compliance. 
First, the medical staff have spent a long time 
with the patients and were familiar with them, 
which enhanced the patient compliance. Sec‑
ond, the medical staff had more interactions 
with the patients, and the patients understood 
the significance of their own behaviors, which im‑
proved their compliance. Third, the encourage‑
ment from both medical staff and family mem‑
bers improved the mental status of the patients, 
thereby strengthening their compliance.18

The decrease in complication rate was proba‑
bly due to the reasonable rehabilitation scheme 
developed by the doctors (perfectly executed by 
the patients under the coordinated supervision 
of all aspects, thus avoiding complications due to 
irregular behaviors of the patients), active nurs‑
ing by the nurses (they can communicate to un‑
derstand patient condition over time and take 
measures to reduce the complications caused by 
the untimely discovery of problems), the reha‑
bilitation training developed by the therapists 
(to restore mobility as early as possible and pre‑
vent complications due to prolonged bed rest), 
and the interaction between the patient fami‑
ly members and the patients (to reduce the ten‑
sion and prevent complications induced by neg‑
ative emotions).19-21

Nevertheless, this study has some limitations. 
The sample size was small, and the study period 
was short. Additionally, it was a single‑center 
study. Further multicenter studies with larger 
sample size are needed to prove our findings.

CONCLUSIONS  In conclusion, the “five‑in‑one” 
mode can stabilize the mental status, amelio‑
rate the QoL and satisfaction with nursing, re‑
duce negative emotions, decrease the complica‑
tion rate, and improve the compliance of patients.

ARTICLE INFORMATION

ACKNOWLEDGMENTS  None.

FUNDING  None.

CONFLICT OF INTEREST  None declared.

CONTRIBUTION STATEMENT  XO performed this study and drafted this 
paper; XW designed this study and significantly revised this manuscript. 
Both authors approved the submission and publication of this paper.

OPEN ACCESS  This is an Open Access article distributed under the terms 
of the Creative Commons Attribution‑NonCommercial‑ShareAlike 4.0 Inter‑
national License (CC BY‑NC‑SA 4.0), allowing third parties to copy and re‑
distribute the material in any medium or format and to remix, transform, and 
build upon the material, provided the original work is properly cited, distrib‑
uted under the same license, and used for noncommercial purposes only.

HOW TO CITE  Ou X, Wang X. Influence of the “five‑in‑one” mode on com‑
plications and compliance behaviors of patients with ureteral calculi after 
minimally invasive surgery. Wideochir Inne Tech Maloinwazyjne. 2024; 19: 
356-360. doi:10.20452/wiitm.2024.17893

REFERENCES

1  Corbo J, Wang J. Kidney and ureteral stones. Emerg Med Clin North Am. 
2019; 37: 637-648. 

https://doi.org/10.1371/journal.pone.0171230
https://doi.org/10.1371/journal.pone.0171230
https://doi.org/10.1371/journal.pone.0171230
https://doi.org/10.3233/XST-190576
https://doi.org/10.3233/XST-190576
https://doi.org/10.3233/XST-190576
https://doi.org/10.2217/cer-2016-0062
https://doi.org/10.2217/cer-2016-0062
https://doi.org/10.2217/cer-2016-0062
https://doi.org/10.1089/jpm.2020.0543
https://doi.org/10.1089/jpm.2020.0543
https://doi.org/10.1089/jpm.2020.0543
https://doi.org/10.1186/s12888-017-1489-6
https://doi.org/10.1186/s12888-017-1489-6
https://doi.org/10.1016/j.sjpain.2016.06.012
https://doi.org/10.1016/j.sjpain.2016.06.012
https://doi.org/10.1016/j.sjpain.2016.06.012
https://doi.org/10.1007/s11934-020-0969-2
https://doi.org/10.1007/s11934-020-0969-2
https://doi.org/10.1007/s11934-020-0969-2
https://doi.org/10.1007/s11934-020-0969-2
https://doi.org/10.5301/uro.5000073
https://doi.org/10.5301/uro.5000073
https://doi.org/10.1007/s11255-023-03749-0
https://doi.org/10.1007/s11255-023-03749-0
https://doi.org/10.1007/s11255-023-03749-0
https://doi.org/10.1016/j.urology.2022.10.010
https://doi.org/10.1016/j.urology.2022.10.010
https://doi.org/10.1016/j.urology.2022.10.010
https://doi.org/10.1016/j.urology.2022.10.010
https://doi.org/10.1371/journal.pone.0201515
https://doi.org/10.1371/journal.pone.0201515
https://doi.org/10.1371/journal.pone.0201515
https://doi.org/10.5114/wiitm.2022.119776
https://doi.org/10.5114/wiitm.2022.119776
https://doi.org/10.5114/wiitm.2022.119776
https://doi.org/10.5114/wiitm.2022.119776
https://doi.org/10.2169/internalmedicine.1658-23
https://doi.org/10.2169/internalmedicine.1658-23
https://doi.org/10.12968/bjon.2022.31.9.S14
https://doi.org/10.12968/bjon.2022.31.9.S14
https://doi.org/10.1097/NNA.0000000000000460
https://doi.org/10.1097/NNA.0000000000000460
https://doi.org/10.1097/NNA.0000000000000460
https://doi.org/10.1177/0898010119860685
https://doi.org/10.1177/0898010119860685
https://doi.org/10.1177/0898010119860685
https://doi.org/10.1177/09697330211051022
https://doi.org/10.1177/09697330211051022
https://doi.org/10.1097/JCMA.0000000000000116
https://doi.org/10.1097/JCMA.0000000000000116
https://doi.org/10.1097/JCMA.0000000000000116
https://doi.org/10.1097/JCMA.0000000000000116
https://doi.org/10.1016/j.jen.2017.09.001
https://doi.org/10.1016/j.jen.2017.09.001
https://doi.org/10.1016/j.jen.2017.09.001
https://doi.org/10.1016/j.nec.2022.02.002
https://doi.org/10.1016/j.nec.2022.02.002
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://doi.org/10.1016/j.emc.2019.07.004
https://doi.org/10.1016/j.emc.2019.07.004

