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Introduction

Acute pancreatitis (AP) has a high incidence of acute 
abdomen in clinical settings. Its main disease is the 
activation of pancreatic enzyme activity due to a variety 
of pathogenic factors (including excessive drinking and 

overeating, biliary diseases and alcohol abuse), which leads 
to severe consequences such as pancreatitis, hemorrhage, 
necrosis, systemic inflammatory response syndrome 
and multiple organ failure (1). Mild AP is usually self-
limiting and has a good prognosis (2,3). Moderate or 
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severe pancreatitis is usually associated with persistent 
organ failure. About 15% of patients with mild acute 
pancreatitis can develop severe pancreatitis, leading to 
increased mortality (4). The proportion of elderly patients 
with model sever acute pancreatitis is higher than that of 
young and middle-aged people, and the mortality is also the 
highest. Considering that the elderly patients themselves 
can be combined with many basic diseases, such as diabetes, 
hypertension, coronary heart disease, etc., when AP occurs, 
the basic diseases and AP will interact, causing multiple 
organ damage, resulting in worse prognosis of elderly 
patients with AP. For such patients, nursing interventions 
are essential in the effective treatment of AP (4). A root 
cause analysis (RCA) is a structured method used to address 
problems. It seeks to identify the root causes of problems 
and proposes solutions to achieve an ultimate goal (5,6). A 
RCA identifies the defects in a nursing system or process, 
and can also be used to implement corresponding measures 
to improve the defects in the current system or process 
(5,6). In this study, a RCA was applied to elderly patients 
with AP, and the effects of the RCA on clinical efficacy, 
negative emotion, complication rate, and patients’ level of 
satisfaction with nursing were examined.

We present the following article in accordance with the 
CONSORT reporting checklist (available at http://dx.doi.
org/10.21037/apm-21-579).

Methods

Patient selection

Ninety-four patients with AP, who had been admitted to 
our hospital from January 2019 to January 2020, were 
enrolled in this study. The patients were divided into two 
groups using the random number table method. Each 
group comprised 47 patients. To be eligible to participate 
in this study, patients had to meet the following criteria: (I) 
meet the diagnostic criteria for AP, as set out in the 2014 
edition of the Guidelines for Diagnosis and Treatment of Acute 
Pancreatitis; (II) be aged ≥60; (III) have an incidence time 
of ≤72 h; (IV) have received no other treatment before 
admission; (V) have signed an informed consent form or had 
a family member sign this form on their behalf. Conversely, 
patients were excluded from the study if they met any of 
the following exclusion criteria: (I) had other heart, liver, 
kidney, lung, brain or other important organ diseases; 
(II) had a mental disorder or a history of mental illness; 
(III) had serious acute and chronic infections; (IV) had 

malignant tumors; and/or (V) refused to cooperate with this 
research. The study was approved by the Ethics Committee 
of the Affiliated Hospital of Jiangnan University (KY2018-
168), and conducted in accordance with the Declaration of 
Helsinki (as revised in 2013). All patients provided informed 
consent.

Interventions

The control  group underwent  a  rout ine nurs ing 
intervention whereby intervention staff educated patients 
on AP-related knowledge, informed patients and their 
families that they needed to actively cooperate with doctors’ 
treatment and the nursing work of the nursing staff, and 
provided patients with psychological counseling to eliminate 
their negative psychological emotions. In addition to being 
provided with the same routine nursing as that provided to 
the control group, the observation group also underwent 
a RCA intervention whereby: (I) they were treated by an 
established intervention group; (II) the root cause was 
identified; (III) improvement measures were formulated.

The team members of the established intervention 
group comprised senior and experienced medical staff, 
including specialists, a head nurse, and specialist nurses. 
A head nurse was the team leader, and all members of 
the team underwent knowledge training on RCA. All the 
intervention personnel had to pass an assessment before 
implementing the RCA intervention. The intervention 
group summarized and analyzed previous adverse nursing 
events in AP, and identified the root causes of adverse events 
using a brainstorming method. The following three points 
were identified: (I) the patients had insufficient knowledge 
of catheterization; (II) the medical staff did not implement 
adequate preventive measures against complications; and 
(III) the number of nurses on duty at night was low.

In relation to the formulation of improvement measures, 
a system was first developed to prevent catheters from 
falling off. The intervention team selected high-risk 
patients based on the “Catheter Evaluation and Monitoring 
Mechanism” and the actual clinical conditions of the 
hospital. Scores were calculated based on the following two 
aspects: (I) level of awareness: 1 point was awarded to those 
with clear awareness, 2 points to those who were unwilling 
to cooperate with treatment or had a history of sedative 
drug use before, 3 points to those with vague consciousness, 
and 4 points to those with irritability; (II) catheter type: 1 
point was awarded to those who had indwelling Class III 
catheters, such as an infusion tube, stomach tube or oxygen 
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inhalation tube, 2 points to those who had indwelling Class 
II catheters, such as peripheral vein indwelling needle, 
negative pressure balloon, and deep vein catheter, 3 points 
to those who had indwelling Class I catheters, such as 
tracheal cannula, arteriovenous cannula, thoracic tube and 
ventricular drainage tube. Patients with a score of ≤2 were 
classified as low-risk patients, patients with a score of 3 to 
5 were classified as intermediate-risk patients, and patients 
with a score of ≥5 were classified as high-risk patients. Low-
risk patients received a catheter assessment once a week, 
intermediate-risk patients once every 3 days, and high-risk 
patients once a day.

Second, a publicity and education system was developed 
for patient infusion risk management. Interveners explained 
the infusion process to patients and their families in detail, 
informed patients of the correct method of fist clenching, 
encouraged patients to express their inner worries and 
concerns, and provided answers systematically. After 
successful puncture, the intervention staff thanked the 
patients for their cooperation, encouraged them to actively 
receive treatment, quickly established an effective venous 
channel to maintain the effective circulating blood volume 
and water-electrolyte acid-base balance, and closely 
monitored the dehydration status and cardiopulmonary 
function of the patients, continuously adjusting the infusion 
speed.

Third, a scientific scheduling system was developed. 
When the head nurse scheduled the nurses on duty, mid-
shift nurses’ working hours were appropriately extended, 
night shift nurses were scheduled to commence work 
half an hour earlier to increase the number of night shift 
nurses, and the number of nurses on duty were increased 
to monitor changes in patients’ body temperature, blood 
pressure, blood gas and respiration.

Evaluation indexes

Clinical efficacy
Clinical efficacy was graded as either markedly effective, 
effective, or ineffective. It was graded as markedly effective, 
if after 2 weeks of intervention, the clinical symptoms of 
patients were significantly reduced, and all indicators had 
essentially returned to normal. It was graded as effective, 
if after 2 weeks of intervention, the clinical symptoms of 
patients were relieved and the indexes were recovered. It 
was graded as ineffective, if after 2 weeks of intervention, 
the patients’ clinical symptoms and indicators did not 
improve or even worsened. The total effective rate was 

calculated using the following formula: (effective number + 
effective number)/total number × 100% (7).

Negative emotions 
The Hamilton Anxiety Scale (HAMA) and Hamilton 
Depression Scale (HAMD) were used to evaluate the 
anxiety and depression of patients in the two groups before 
and after the 2-week intervention. HAMA scale has good 
reliability and validity, the total score reliability coefficient 
r is 0.93, the reliability coefficient of each single symptom 
score is 0.83–1.00, the validity coefficient is 0.36. There 
are 14 items, each item 0–4 points, >7 points indicates that 
there may be anxiety, the higher the score, the more serious 
the anxiety (8). HAMD scale has good reliability and 
validity, the total score evaluation reliability coefficient r is 
0.99, the reliability coefficient of each single symptom score 
is 0.78–0.98, the validity coefficient is 0.37, there are 17 
items, each item 0–4 points, >7 points indicates that there 
may be depression, the higher the score, the more serious 
the depression (8).

The incidence of complications
The number of cases of shock, heart damage, infection, 
renal failure, acute respiratory distress syndrome, and 
digestive system complications in the two groups in the 
2-week intervention period were counted, and the total 
incidence of complications was calculated.

Nursing satisfaction
A nursing satisfaction questionnaire was developed and used 
to evaluate the satisfaction of patients in the two groups 
after the 2-week intervention. The questionnaire comprised 
10 items, each of which was scored from 0–10 points. A 
total score could range from 0–100 points. A score of 85–
100 points indicated that a patient was very satisfied, a score 
of 70–84 points that the patient was generally satisfied, 
and a score of <70 points that the patient was not satisfied. 
Satisfaction was calculated using the following formula: (very 
satisfied number + generally satisfied number)/total number 
×100%.

Statistical analyses

The statistical analysis in this study was performed using 
SPSS 20.0 (SPSS Inc., Chicago, IL, USA). The HAMA 
and HAMD scores of the two groups before and after the 
intervention were expressed as mean ± standard deviation 
(x±s), and compared using 2-tailed t-tests. The two groups’ 
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clinical efficacy, incidence of complications, and levels 
of satisfaction with nursing were expressed by rates and 
percentages, and compared using the chi-squared (χ2) 
test or rank-sum test. A P value of <0.05 was considered 
statistically significant.

Results

General information

This study comprised 94 elderly patients with AP. The 
control group included 27 males and 20 females, aged  
61–80 years old, with an average age of 69.27±3.28. The 
time from onset to admission was 5–52 hours with an 
average time of 22.82±4.84 hours. In relation to level of 
education, 7 patients had a high school or above level of 
education, 18 patients had a junior high school level of 
education, and 22 patients had an elementary school or 
below level of education. In relation to marital status, 27 
patients were married, and 20 were unmarried/divorced/
widowed. In relation to family income, 5 patients earned 
less than 4,000 yuan per month, 22 patients earned 4,000–
8,000 yuan per month, and 20 patients earned more than 

8,000 yuan per month.
The observation group comprised 28 males and 19 

females, aged 61–79 years old, with an average age of 
69.55±3.15. The time from onset to admission was  
6–54 hours with an average time of 21.96±4.73 hours. In 
relation to level of education, 6 patients had a high school 
or above level of education, 17 patients had a junior high 
school level of education, and 24 patients had an elementary 
school or below level of education. In relation to marital 
status, 25 patients were married, and 22 were unmarried/
divorced/widowed. In relation to family income, 5 patients 
earned less than 4,000 yuan per month, 23 patients earned 
4,000–8,000 yuan per month, and 19 patients earned more 
than 8,000 yuan per month.

There were no statistically significant differences 
between the two groups of patients in terms of general 
data, such as gender, age, time from onset to admission, 
education level, marital status, or family income (P>0.05). 
(see Figure 1, Table 1).

Clinical efficacy

In relation to the observation group, 30 cases were 
markedly effective, 16 cases were effective, and 1 case was 
ineffective (total effective rate: 97.87%). In relation to the 
control group, 22 cases were markedly effective, 15 cases 
were effective and 10 cases were ineffective (total effective 
rate: 78.72%). Comparing the two groups, the total clinical 
effective rate in the observation group was higher than that 
in the control group, and the difference was statistically 
significant (χ2=8.340, P=0.004). See Table 2 for details.

Negative emotions

Before the intervention, there were no statistical differences 
in the HAMA and HAMD scores of the two groups (t=0.063, 
0.104, P=0.950, 0.918). After the 2-week intervention, the 
HAMA and HAMD scores in the observation group were 
lower than those in the control group, and the difference 
was statistically significant (t=8.658, 8.265, P=0.000, 0.000). 
See Table 3 for details.

The incidence of complications

In the observation group, there were 1 case of shock, 1 
case of heart damage, 2 cases of renal failure, 2 cases of 
acute respiratory distress syndrome, and 4 cases of digestive 
system complications (total complication rate: 21.28%). In 

Figure 1 Study profile.

Assessed for eligibility
(n=94)

2 weeks after discharge (n=47)
Lost to follow-up (n=0)

2 weeks after discharge (n=47)
Lost to follow-up (n=0)
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Randomized allocation

Baseline comparison
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Control group
(n=47)

Routine 
interventions
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Table 1 Comparison of general information between the two groups (n, %)

Variables Control group (n=47) Observation group (n=47) Statistic value P value

Age (x±s, years) 69.27±3.28 69.55±3.15 t=0.422 0.674

Time from onset to admission (hours) 22.82±4.84 21.96±4.73 t=0.871 0.386

Sex χ2=0.044 0.834

Male 27 (57.45) 28 (59.57)

Female 20 (42.55) 19 (40.43)

Education level χ2=0.193 0.908

High school and above 7 (14.89) 6 (12.77)

Junior high school 18 (38.30) 17 (36.17)

Elementary school and below 22 (46.81) 24 (51.06)

Marital status χ2=0.172 0.678

Married 27 (57.45) 25 (53.19)

Unmarried/divorced/widowed 20 (42.55) 22 (46.81)

Family income (yuan) χ2=0.048 0.976

<4,000 5 (10.64) 5 (10.64)

4,000–8,000 22 (46.81) 23 (48.94)

>8,000 20 (42.55) 19 (40.43)

Table 2 Comparison of clinical efficacy between the two groups (n, %)

Variables Control group (n=47) Observation group (n=47) χ2 value P value

Markedly effective 22 (46.81) 30 (63.83) – –

Effective 15 (31.91) 16 (34.04) – –

Ineffective 10 (21.28) 1 (2.13) – –

Total effective rate 37 (78.72) 46 (97.87) 8.34 0.004

Table 3 Comparison of negative emotions between the two groups before and after intervention (x ± s, points)

Time Group HAMA score HAMD score

Before the intervention Control group (n=47) 14.17±3.05 15.71±3.25

Observation group (n=47) 14.21±3.11 15.64±3.28

t value 0.063 0.104

P value 0.950 0.918

After the intervention Control group (n=47) 11.42±2.89 12.03±3.12

Observation group (n=47) 6.81±2.23 7.35±2.31

t value 8.658 8.265

P value 0.000 0.000
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the control group, there were 3 cases of shock, 2 cases of 
heart damage, 2 cases of infection, 5 cases of renal failure, 
6 cases of acute respiratory distress syndrome, and 7 cases 
of digestive system complications (total complication 
rate: 53.19%). Compared to the control group, the total 
incidence of complications in the observation group 
was lower, and the difference was statistically significant 
(χ2=10.242, P=0.001). See Table 4 for details.

Level of satisfaction with nursing

In the observation group, 26 patients were very satisfied 
with the nursing, 20 patients were generally satisfied, and 
1 patient was not satisfied (total satisfaction rate: 97.87%). 
In the control group, 17 patients were very satisfied with 
the nursing, 21 patients were generally satisfied, and 9 
patients were not satisfied (total satisfaction rate: 80.85%). 
The observation groups’ level of satisfaction with the 
nursing was higher than that of the control group, and the 
difference was statistically significant (P<0.05). See Table 5 
for details.

Discussion

AP is a one of the common acute abdominal diseases 

in clinical settings. It is characterized by a dangerous 
condition and rapid progress. In severe cases, many 
compl icat ions ,  such as  organ fa i lure ,  shock and 
pseudocyst, may occur (9). Severe AP (SAP), which is also 
known as acute hemorrhagic necrotizing pancreatitis, is 
characterized by many complications and high mortality. 
Patients with SAP experience an inflammatory reaction, 
hemodynamic changes, and metabolic disorders in the 
early stage, and with the development of the disease, 
severe complications, such as severe infection, electrolyte 
disturbance, deep venous thrombosis of lower limbs, 
multiple organ failure, and pancreatic encephalopathy, 
may occur (10,11). Studies had shown that the mortality 
rate of patients with SAP is as high as 70%. Thus SAP 
poses a serious threat to patients’ lives. Consequently, 
it is very important that effective and scientific nursing 
interventions are implemented early to reduce the 
occurrence of complications of AP, and slow down the 
development of the disease (12). With the improvement 
of people’s quality of life, the nursing requirements of 
patients and their families have gradually improved. In 
addition, the physical function of elderly patients with AP 
is declining, which requires close attention from medical 
staff (13). In this study, a RCA was used to conduct an 
intervention with elderly patients with AP, and remarkable 

Table 5 Comparison of patients’ level of satisfaction with nursing between the two groups (n, %)

Variables Control group (n=47) Observation group (n=47) χ2 value P value

Very satisfied with nursing 17 (36.17) 26 (55.32) – –

Generally satisfied with nursing 21 (44.68) 20 (42.55) – –

Not satisfied with nursing 9 (19.15) 1 (2.13) – –

The satisfaction rate 38 (80.85) 46 (97.87) 7.162 0.007

Table 4 Comparison of the incidence of complications between the two groups (n, %)

Complications Control group (n=47) Observation group (n=47) χ2 value P value

Shock 3 (6.38) 1 (2.13) 0.261 0.609

Heart damage 2 (4.26) 1 (2.13) 0.344 0.557

Infection 2 (4.26) 0 (0.00) 0.511 0.475

Renal failure 5 (10.64) 2 (4.26) 0.617 0.432

Acute respiratory distress syndrome 6 (12.77) 2 (4.26) 1.230 0.267

Digestive system complications 7 (14.89) 4 (8.51) 0.927 0.336

Total complications 25 (53.19) 10 (21.28) 10.242 0.001
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results were achieved.
The results of this study showed that the total clinical 

effective rate of the observation group was higher than 
that of the control group (P<0.05). Further, the RCA 
intervention effectively improved the clinical efficacy of 
elderly patients with AP. The RCA intervention ensured 
that patients received improved treatment. Further, the 
medical abilities of the staff were strengthened, as an 
intervention team was established to summarize and analyze 
the problems in the treatment of elderly patients with AP, 
and formulate detailed targeted measures (14,15).

The results of this study also showed that patients’ 
HAMA and HAMD scores in the observation group were 
lower than those in the control group after the 2-week 
intervention (P<0.05). Thus, RCA effectively improved 
patients’ negative emotions. The main reasons for these 
results were that the interveners explained the purpose 
and significance of the intervention in detail before the 
RCA intervention, affirmed the patients’ attitudes of active 
cooperation, identified the causes of patients’ negative 
emotions, and provided timely targeted counseling to help 
them eliminate these negative emotions (16,17). Further, 
the patients actively cooperated with the medical staff in 
the treatment process, which may have sped up patients’ 
recovery from their illness, enhanced patients’ confidence in 
treating diseases and established a positive psychology.

The total complication rate of the observation group 
was lower than that of the control group, and their level 
of satisfaction with the nursing was higher than that of the 
control group (P<0.05). There appear to be 4 main reasons 
for these results. First, the implementation of a reasonable 
scheduling system enabled the interveners to observed 
dynamic changes in patients’ conditions in real time, and 
the interveners provided different preventive interventions 
at different times. Second, the RCA effectively prevented 
adverse nursing events from occurring, and enhanced 
nursing staff ’s awareness of prevention (18,19). Third, 
the intervention model of RCA emphasized cooperation 
between medical staff, which enabled them to find and 
address changes in patients’ illness in time. Finally, the 
RCA intervention model not only enhanced cooperation 
between medical staff, but also solved problems related to 
insufficient inspections and the low number of night shift 
nursing staff. Notably, following the RCA intervention, 
nursing staff training was strengthened, and a scientific 
scheduling system was formulated, which effectively 
reduced the occurrence of complications and improved 
patients’ and their families’ levels of satisfaction with 

nursing (20).

Conclusions

The RCA method appears to improve clinical efficacy, 
relieve patients’ negative emotions, reduce the incidence of 
complications, and improve elderly AP patients’ levels of 
satisfaction with nursing. It is worthy of promotion.
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