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Abstract
Objective: To investigate the implications of predictive nursing on the health status, cancer-related 
fatigue and psychological state of patients with pancreatic cancer after chemotherapy. 

Methods: This was a randomized controlled experiment that included 68 patients with pancreatic 
cancer who received chemotherapy in our hospital from July 2019 to February 2022, and the 
participants were assigned 1:1 either into the routine (routine nursing mode) or the prediction (predictive 
nursing mode) group. The outcome measures included health status, cancer-related fatigue, anxiety, 
depression, quality of life (QoL) and adverse reactions. 

Results: In this study, there were no cases of treatment intolerance to the point of shedding, and no 
cases of additional supplemental treatment. The predictive nursing intervention resulted in superior 
health status (P<0.05), yet less cancer-related fatigue versus the routine nursing (P<0.05). The 
predictive nursing intervention was associated with lower self-rating anxiety scale and self-rating 
depression scale scores (P<0.05), but higher QoL score versus the routine nursing (P<0.05). The 
predictive nursing intervention led to lower incidence of adverse reactions versus the routine nursing 
(P<0.05).

Conclusion: The predictive nursing is a viable mode for patients with pancreatic cancer undergoing 
chemotherapy is remarkable. It produces remarkable benefits in terms of boosting the health status and 
QoL of patients, mitigating cancer-related fatigue, and minimizing the probability of adverse reactions, 
and therefore merits clinical application.

Keywords: predictive nursing, pancreatic cancer, postoperative chemotherapy, health level, cancer-
related fatigue, psychological state
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1 INTRODUCTION 
Pancreatic cancer is a highly malignant tumor of the 

digestive tract with dismal prognosis[1]. Recent years 
witness a rising incidence of pancreatic cancer as a result 
of the changes in people’s living and diet habits in China. 
Clinical statistics reveal that the pancreatic cancer-related 
mortality is at an alarming rate, with a notoriously low 
survival of less than 1%[2]. At present, pancreatic cancer 
patients is predominantly managed by surgery, but the 
cancerous tissue cannot be completely removed using 
simple surgical dissection. Consequently, postoperative 
chemotherapy is encouraged as an adjuvant therapy[3]. 
Albeit effective, it is associated with discomfort, giving 
rise to anxiety and fear and even abandonment of 
treatment[4]. A wealth of evidence suggest that quality 
nursing care is conducive to the recovery of cancer 
patients following surgery. Both comprehensive and 
meticulous treatment and postoperative care are essential 
to improve the patient’s prognosis. Some patients’ lack 
of understanding of their condition may lead to excessive 
mental stress, which is detrimental to recovery. Therefore, 
postoperative care measures for pancreatic cancer patients 
are crucial for patients.

Patients receiving chemotherapy after surgery need 
trust, encouragement and care, and these psychological 
supports act as a morale booster for treatment[5]. Pancreatic 
cancer is a complex disease with poor prognosis, which 
complicates postoperative nursing care. Doctors and 
nurses have different focus in clinical work, doctors 
focus more on disease diagnosis and nurses focus more 
on clinical thinking, but due to the wide range of nursing 
work and complex patient problems, nurses’ clinical 
experience alone may not yield the best nursing results. 

Predictive nursing is a new clinical care model in which 
nurses systematically assess possible pathological and 
physiological reactions or complications during treatment 
with reference to previous experience, and then develop 
targeted interventions to inhibit disease deterioration 
or complications, reduce treatment risks, and promote 
recovery of patients’ conditions. It not only predicts 
the possible emergencies of patients, but also provides 
people-oriented and realistic psychological care, making 
the whole care process more efficient and humane[6]. 
Accordingly, this study was undertaken to explore the 
effect of predictive nursing on the health status, cancer-
related fatigue and psychological state of patients with 
pancreatic cancer undergoing chemotherapy.

2 MATERIALS AND METHODS
2.1 Patients

This is a randomised controlled trial that included 68 
patients with pancreatic cancer undergoing chemotherapy 
in our hospital from July 2019 to February 2022, and the 
participants were assigned into the routine group (n=34) 

and the prediction group (n=34). Randomisation was 
undertaken online using a web-based randomisation tool, 
with full concealment (www.sealedenvelope.co.uk). 

2.1.1 Sample Size Estimation
For sample size calculation, the sample size was 

determined according to the hospital sample survey 
case-control study method, with an estimated prevalence 
of 5%, a relative error of 20% for sampling set at 1.5, 
a confidence interval of 95%, Za=1.96, and a data 
incompleteness rate of 10%, with a final calculated 
sample size between 30 and 50.

2.1.2 Ethical Considerations
The trial was conducted according to Good Clinical 

Practice guidelines developed by the International 
Council for Harmonisation and in compliance with 
the trial protocol. The protocol was approved by the 
institutional review boards or independent ethics 
committees. All patients provided written informed 
consent as per Declaration of Helsinki principles.

2.1.3 Inclusion and Exclusion Criteria
Participants were eligible if they satisfied the 

following inclusion criteria: (1) Pancreatic cancer 
patients who have undergone surgery and chemotherapy 
in our hospital; (2) Patients and their families were 
informed about this study and voluntarily participated in 
this study. 

Whereas participants had (1) Other serious organ 
diseases; (2) Psychiatric diseases or accompanying 
communication disorders; (3) Poor compliance were 
excluded from the study.

2.2 Methods
(1) The routine nursing mode was used for patients in 

the routine group, including basic symptomatic nursing, 
basic chemotherapy nursing, drug guidance and vital sign 
monitoring.

(2) The patients in the prediction group adopted the 
predictive nursing model. The first step is to clarify the 
patient’s personal information and knowledge of the 
disease, then to develop a specific care plan through 
discussion, and finally to provide care according to 
the developed care plan. The specific measures of 
predictive nursing interventions are as follows. (1) Health 
education: Nursing staff should use videos, brochures 
and a combination of pictures and texts to explain the 
patient’s subsequent treatment process, and urge the 
patient to actively cooperate with various treatment and 
nursing measures[7]. (2) Psychological nursing: Nursing 
staff should evaluate the patient’s psychological status, 
grasp the patient’s psychological dynamics in real time, 
and patiently listen to the patient’s complaints. Nursing 
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staff should also regularly invite patients in remission 
back to the hospital for face-to-face communication 
and guidance to provide psychological support for the 
patient, thereby enhancing the patient’s confidence in 
treatment. Nursing staff should timely feedback the results 
of treatment and examination, which can help patients 
eliminate anxiety, fear, etc., promote patients to establish 
good self-confidence in treatment, and improve patients’ 
treatment enthusiasm and compliance[8]. (3) Discomfort 
nursing: Nursing staff should choose corresponding 
intervention measures based on the patient’s preferences 
to assist patients in diverting their attention, which 
can effectively relieve the patient’s discomfort after 
chemotherapy; if the patient feels intense discomfort, 
nursing staff should follow the doctor’s advice and give 
the patient relevant drug intervention when necessary[9]. 
(4) Environmental care: Nursing staff should arrange the 
ward environment reasonably according to the patient’s 
preferences or habits, and strive to create a warm and life-
filled ward environment, which can make the patient feel 
comfortable and warm, and further is conducive to the 
treatment adherence and facilitates the recovery process 
of the patient[10]. (5) Nutritional care: According to the 
recovery of the patient, the nurses should encourage the 
patient to get out of bed to do moderate physical activities. 
Also, some intake should be light and easily digestible to 
prevent the disturbance of water, electrolyte and acid-base 
levels in the body[11]. (6) Nursing of adverse reactions: 
Nursing personnel should monitor and document the 
amount, color, and type of the patient’s drainage fluid 
on a regular basis. In case of an irregularity, it should be 
reported to the doctor as soon as possible, and appropriate 
intervention steps should be implemented. Anti-infection, 
fluid replenishment, nutritional support, and other 
treatments should be administered to the patient as soon 
as possible. During the chemotherapy process, the nursing 
staff should encourage the patient to drink more water 
and give the patient an appropriate amount of diuretics 
per the doctor’s instructions, which can effectively avoid 
the strong stimulation of the patient’s gastrointestinal 
tract by chemotherapy and speed up the removal of 
toxins from the patient’s body. In addition, nursing staff 
should also instruct patients to perform oral cleaning on 
time to avoid oral inflammation in patients[12]. (7) Post-
chemotherapy care: After the chemotherapy, the nurses 
should observe the patient’s physical condition, and take 
the corresponding nursing plan according to the different 
physiques of different patients to ensure the pertinence 
of clinical intervention. The nursing after chemotherapy 
are supposed to be focus on the recovery of the patient’s 
body, the nursing staff should perform some appropriate 
massage and rehabilitation training for the patient[13].

2.3 Outcome Measures
2.3.1 Health Status

The health status was assessed by the European 

Organisation for Research and Treatment of Cancer 
Quality of Life Questionnaire core 30 (EORTC 
QLQ-C30). The EORTC QLQ-C30 is a general QOL 
instrument for cancer patients. This questionnaire 
comprises 30 items, 24 of which are aggregated into five 
functional scales (physical, role, emotional, cognitive, 
and social), three symptom scales (fatigue, pain, 
and nausea/vomiting), and one global health status. 
The remaining six items assess additional symptoms 
(dyspnea, appetite loss, insomnia, constipation, and 
diarrhea) and financial impact. 

All scales and single-item measures were transformed 
to scores in the range 0-100. A higher score on the global 
status scale and the functional scales denotes a high 
level of health and functioning, while a higher score on 
the symptomatic scale denotes a high level of symptom 
burden.

2.3.2 Cancer-related Fatigue
The revised fatigue scale (rFS) was used to evaluate 

the cancer-related fatigue of patients. The scale includes 
four dimensions of perception, emotion, behavior, and 
cognition. Each dimension was scored 0-10 points, the 
higher the patient’s score, the more severe the cancer-
related fatigue.

2.3.3 Self-rating Anxiety Scale (SAS) and Self-rating 
Depression Scale (SDS) Scores

These scales are used to quantify the anxiety and 
depression level of the subjects. Each scale has 20 
items with a score of 1-4 (1 = never, 2 = often, 3 = 
sometimes, and 4 = always). According to the results 
of the healthy Chinese population, the cut-off value of 
SAS is 50 points, in which 50-59 is considered mild 
anxiety, 60-69 is considered moderate anxiety, and 69 or 
above is considered severe anxiety. The scale consists 
of 20 items, each of which corresponds to one symptom 
concerned, and is rated on a scale of 1-4. The raw score 
can be converted to an SDS index score by multiplying 
the raw score by 1.25. According to the results of the 
Chinese norm, the cut-off value of SDS standard score is 
53 points, of which 53-62 is considered mild depression, 
63-72 is considered moderate depression, and 73 or 
above is considered severe depression.

2.3.4 Adverse Reactions
The adverse reactions that may occur in patients 

during treatment include oral infection, bone marrow 
suppression, and gastrointestinal reactions.

2.4 Statistical Analysis
The transformed data were tested for normality 

using Shapiro-Wilk, and all log-transformed variables 
were normally distributed. The statistical analyses were 
performed using the SPSS software package, version 
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20.0 (SPSS Inc., Chicago, IL, the United State). All 
tests were two-sided, and the statistical significance was 
defined as P<0.05. The measurement data including 
SAS, SDS and QoL are expressed as (mean±SD), and 
were examined using the independent sample t test; the 
count data are expressed as the number of cases (rate), 
and were analyzed using Chi-square test.

3 RESULTS
3.1 Baseline Data

There were 21 males and 13 females in the routine 
group; the age ranged from 43 to 81 years, with an 
average age of (64.31±3.52) years. There were 24 males 
and 10 females in the prediction group; the age ranged 
from 42 to 79 years, with an average age of (64.28±3.47) 
years. The baseline data were balanced between the two 
groups of patients (P>0.05, Table 1).

3.2 Comparison of Health Status and Cancer-related 
Fatigue 

The predictive nursing intervention resulted in 
superior health status and less cancer-related fatigue 
versus the routine nursing (both P<0.05, Table 2).

3.3 Comparison of SAS, SDS, and QoL
The predictive nursing intervention was associated 

with lower SAS and SDS scores and higher QoL score 
versus the routine nursing (both P<0.05, Table 3).

3.4 Comparison of Adverse Reactions
The predictive nursing intervention led to lower 

incidence of adverse reactions versus the routine nursing 
(P<0.05, Table 4).

4 DISCUSSION
Pancreatic cancer is one of the most common 

malignant tumors in clinical practice with high morbidity 
and mortality. Due to the insidious early symptoms 
of pancreatic cancer, most patients are diagnosed in 
the middle to late stages of cancer[14]. Chemotherapy 
for pancreatic cancer patients mainly uses drugs to 
interfere and block the proliferation and differentiation 
of tumor cells to effectively control the growth, spread 
and metastasis of tumors and prolong the survival of 
patients[15]. However, scholars have noted that despite 
the comparatively acceptable outcomes of chemotherapy 
regimens, its causative damages such as bone marrow 
suppression and gastrointestinal reactions, pose a serious 
threat on the patient’s psychological and physical health.

In addition, the uncertainty of the disease and survival 
leads to a loss of awareness of the value and meaning 
of life, and in severe cases may even lead to depression, 
irritability and other psychiatric disorders[16,17]. It has 
been pointed out that patients receiving postoperative 
chemotherapy need psychological support, which can 

greatly enhance patients’ enthusiasm for treatment and 
treatment confidence. It has also been pointed out that 
positive and effective nursing interventions for pancreatic 
cancer patients after chemotherapy considerably 
mitigates the negative psychological status of patients, 
which is conducive to improving their long-term survival 
rate and prognosis, etc[18]. To ensure safe, smooth and 
effective chemotherapy and rehabilitation, and to enable 
patients to achieve an excellent postoperative recovery, 
the implementation of effective nursing interventions is 
imperative.

Predictive care is a new nursing model guided by 
modern nursing concepts, with the patient as the core 
and nursing procedures as the framework. They assess 
patients’ high-risk factors for ventilator-associated 
pneumonia based on their condition, treatment outcome, 
and nursing experience, and perform symptomatic 
nursing interventions to achieve early detection, early 
treatment, and active prevention[19-22]. In this study, the 
predictive nursing intervention resulted in superior 
health status. Predictive care health education not only 
informs patients about pancreatic cancer disease and 
chemotherapy for pancreatic cancer, but also introduces 
patients to the stoma method. In addition, predictive 
care is more aware of the patients’ psychological 
status and communicates with them frequently. 
Psychological counseling is the main method to relieve 
patients’ negative emotions. Psychological counseling 
interventions are essential for pancreatic cancer patients 
because of their heavy psychological burden and 
negative emotions. In addition, the problems brought 
by the ostomy bag during the care process can easily 
damage the harmony of family members, and if the 
patient loses confidence in the treatment, the depression 
will worsen and the disease will deteriorate further[23,24].

The predictive nursing intervention was associated 
with lower SAS and SDS scores, and higher QoL 
score. Most importantly, the predictive nursing 
intervention led to lower incidence of adverse reactions. 
We believe this may be because (1) Predictive care 
nurses actively communicate with patients before 
and after chemotherapy to inform them in detail 
about chemotherapy-related matters and possible 
uncomfortable reactions, which can help patients 
prepare psychologically in advance. This avoids serious 
stress responses of patients during chemotherapy[25]; 
(2) During chemotherapy, nursing staff also provide 
targeted guidance and interventions for patients’ 
diet, psychological status, and prevention of adverse 
reactions, guide patients to eat scientifically and avoid 
the adverse effects of improper diet on treatment; 
positive psychological nursing interventions can make 
patient psychologically comfortable and healthy, and 
can improve patients’ treatment motivation, compliance. 
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Table 1. Baseline Data (mean±SD)

Routine Group (n=34) Prediction Group (n=34) t/χ² P

Gender 0.591 0.442

Male 21 24

Female 13 10

Age (years) 43-81 42-79

Mean age (years) 64.31±3.52 64.28±3.47 0.035 0.972

Table 2. Comparison of Health Status and Cancer-related Fatigue (mean ± SD, points)

Groups n
EORTCQLQ RFS

Before After Before After

Routine group 34 2.57±0.54 4.11±0.47 5.78±1.58 5.38±1.21

Prediction group 34 2.53±0.55 6.25±0.36 5.81±1.56 4.23±1.17

t - 0.303 -21.077 -0.079 3.984

P - >0.05 <0.05 >0.05 <0.05

Table 3. Anxiety, Depression, and Quality of Life (mean ± SD, points)

Groups n
SAS SDS QoL

Before After Before After Before After

Routine group 34 68.75±2.36 58.26±2.44 65.43±3.18 53.95±5.78 75.81±4.70 81.05±4.82

Prediction group 34 68.64±2.29 48.38±2.68 65.51±3.20 47.47±5.42 75.77±4.65 88.77±5.35

t - 0.195 15.895 -0.103 4.769 0.035 -6.251

P - >0.05 <0.05 >0.05 <0.05 >0.05 <0.05

Table 4. Comparison of Adverse Reactions [n (%)]

Groups n Oral Infection Myelosuppression Gastrointestinal Reactions Total Incidence

Routine group 34 4 1 3 8 (24%)

Prediction group 34 1 0 1 2 (6%)

χ² - - - - 4.221

P - - - - <0.05

Therefore, the avoidance of potentially unpleasant 
reactions helps to keep patients calm in the face of 
adverse reactions, and expand patients’ disease-related 
knowledge, substantially minimizing the possibility 
of adverse reactions[26]; and (3) After the patients’ 
chemotherapy, the nurses focused on observing the 
patients’ physical condition, and according to the 
different physiques of different patients, they chose the 
corresponding nursing programs to ensure the relevance 
of clinical interventions, promote further recovery and 
improve the QoL of the patients[27].

4.1 Strengths and Limitations
This study differs from traditional care by using 

predictive care and targeted interventions according to 
the different symptoms and physical conditions of the 
patients. In addition, this study also focused on patients’ 
emotional problems and incorporated appropriate 
emotional interventions and health education to alleviate 

patients’ emotions. This study investigated the effects of 
predictive care on pancreatic cancer patients receiving 
chemotherapy and provided some suggestions for the 
rehabilitation of pancreatic cancer patients receiving 
chemotherapy. 

However, some limitations abound in our study: (1) 
The final sample size collected in this trial was small, 
which limited the generalizability of the findings due 
to the biased differences in postoperative outcomes 
between the two groups of patients; (2) A comparatively 
subjective criterion for evaluating outcomes was used 
in this study, which might mediate our findings towards 
null due to the large differences in subjective perceptions 
between individuals, different levels of education, and 
differences in the understanding of the questions in the 
scale; and (3) The postoperative follow-up period of this 
trial was short, and the long-term outcomes failed to be 
observed. 
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5 CONCLUSION
Taken together, the predictive care might be a 

reliable protocol for patients undergoing postoperative 
chemotherapy for pancreatic cancer. It is effective in 
improving their health status and quality of life, reducing 
cancer-related fatigue without increasing the probability 
of adverse effects, and is therefore worthy of clinical 
application.
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