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Abstract 
Aims: To investigate the relationship among NLRP3 inflammasome, glucose 
and lipid metabolism, and insulin resistance (IR) in the serum of patients 
with diabetes and pre-diabetes. Methods: A total of 100 patients with abnor-
mal blood glucose divided into the pre-diabetes mellitus (PDM) group (N = 
46) and the type 2 diabetes mellitus (T2DM) group (N = 54). 20 normogly-
cemic subjects (NG, N = 20) were selected as a control group. The serum le-
vels of glucose and lipid metabolism, IR, and the expression of NLRP3, ASC 
and Caspase-1 were measured. Besides, the correlations of NLRP3 inflam-
masome with glucose and lipid metabolism, and IR were analyzed. Results: 
Compared with the NG group, the levels of NLRP3, ASC, Caspase-1, FBG, 
HbA1C, TG, LDL-C, FINs, and HOMA-IR were higher (P < 0.05), while the 
contents of HDL-C and HOMA-β were lower (P < 0.05) in the serum of both 
PDM and T2DM groups. Elevated levels of NLRP3, ASC, Caspase-1, FBG, 
HbA1C, FINs, and HOMA-IR were detected (P < 0.05), while decreased con-
tents of HDL-C and HOMA-β were seen (P < 0.05) in T2DM group when 
compared with those in the PDM group. Correlation analysis found that ac-
tivation of NLRP3 inflammasome was positively correlated with the concen-
trations of HbA1C, FINs, and HOMA-IR (P < 0.05), but negatively correlated 
with HDL-C and HOMA-β. Regression analysis further showed that blood 
glucose related indexes, FINs, and NLRP3 have made a decisive contribu-
tion to IR. Conclusions: Collectively, this evidence suggested that NLRP3 is  
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closely related to glucose and lipid metabolism, and IR, and activated in PDM 
and T2DM. 
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Type 2 Diabetes Mellitus, Pre-Diabetes Mellitus, NLRP3, Glucose and Lipid 
Metabolism, Insulin Resistance 

 

1. Introduction 

According to the diabetes map released by the International Diabetes Federation 
in 2019, there are nearly 500 million diabetes patients in the world, and it is es-
timated that there will be 629 million diabetes patients in 2045 [1], more than 
90% of them are type 2 diabetes mellitus (T2DM). Pre-diabetes mellitus (PDM) 
is a state in which blood glucose concentrations are between normal and diabetic 
hyperglycemia [2]. The prevalence of PDM in adults is 35.7%, and it is increas-
ing year by year [2]. Due to the complex pathogenesis of diabetes, it is characte-
rized that chronic inflammation and insulin resistance (IR) are pivotal factors 
for the occurrence and development of diabetes [3]. The roles of inflammasome 
and its related factors in diabetes and IR have attracted much attention, and have 
become important targets for the prevention and treatment of metabolic diseases 
[4] [5]. 

Nod-like receptor protein 3 (NLRP3) inflammasome is a multi-protein com-
plex composed of the core member (NLRP3), apoptosis-associated spot-like pro-
tein (ASC), and Caspase-1 [6] [7]. Chronic inflammatory responses mediated by 
NLRP3 inflammasome and related factors play an important role in the progres-
sion of diabetes [5]. It was found that the levels of NLRP3 and Caspase-1 in the 
serum of diabetic patients were significantly increased, and correlated with the 
progression of diabetes [8] [9]. However, the activation of NLRP3 inflamma-
some in PDM patients, and the correlation among NLRP3 inflammasome, glu-
cose and lipid metabolism, and IR remain unexplored. The aim of this study was 
to address the activation of NLRP3 inflammasome in both T2DM and PDM pa-
tients, and to analyze the relationship among NLRP3 inflammasome, glucose 
and lipid metabolism, and IR, thereby providing an important clue for the clini-
cal prevention and alleviation of metabolic related diseases. 

2. Materials and Methods 
2.1. General Information 

A total of 100 patients with abnormal blood glucose in the Second School of 
Clinical Medicine and Jingzhou Central Hospital of Yangtze University from 
April to August 2022 were selected. According to the Guidelines for the Diagno-
sis and Treatment of Diabetes issued by the American Diabetes Association 
(ADA) in 2019 [10], the patients were divided into the PDM group (N = 46) and 
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the T2DM group (N = 54). There were 16 males and 38 females in the PDM 
group with an age of (60.63 ± 6.44) years. There were 26 males and 20 females in 
the T2DM group with an age of (60.22 ± 6.07) years, and the disease duration 
was (7.09 ± 2.98) years. At the same time, 20 normoglycemic subjects (NG group) 
in the outpatient department of the hospital were selected as a control group. 
There were 10 males and 10 females in the NG group with an age of (58.50 ± 
5.41) years. There was no significant difference in age among the groups (P > 
0.05). The study was approved by the ethics committee of the Health Science 
Center of Yangtze University (approval number: YZLL2022-006). 

2.2. Inclusion and Exclusion Criteria 

Inclusion criteria: T2DM patients (N = 54), 1) Subjects with fasting blood glu-
cose (FBG) > 125 mg/dL or plasma glucose after 2 hours (2 hPG) > 199 mg/dL. 
2) Blood glucose ≥ 199 mg/dL at any time. 3) Age: 50 - 70 years old. PDM pa-
tients (N = 46), a) Subjects with impaired fasting glucose (IFG) or impaired glu-
cose tolerance (IGT), defined as FBG 100 - 125 mg/dL or 2 hPG 140 - 199 
mg/dL. b) Age: 50 - 70 years old. NG group (N = 20), i) Subjects with normal 
fasting glucose and normal glucose tolerance, defined as FBG < 100 mg/dL and 2 
hPG < 140 mg/dL. ii) Age: 50 - 70 years old.  

Exclusion criteria: Patients with type 1 diabetes mellitus, other special types of 
diabetes mellitus, abnormal liver and kidney function, tumor history and other 
serious diseases were excluded. 

2.3. The Research Methods 

Blood samples were collected from all subjects. Fasting for more than 8 hours 
was required. 5 ml of venous blood was extracted on an empty stomach in the 
next morning and centrifuged at 1000 r/min for 20 min with a radius of 12.8 cm, 
and 2 ml serum was collected. Serum levels of NLRP3, ASC and Caspase-1 were 
detected by an enzyme-linked immunosorbent assay (ELISA) kit (Sin-Troch, 
China). The operation was completed according to the kit instructions. The bio-
chemical indexes including fasting insulin (FINs), total cholesterol (TC), triglyce-
ride (TG), low-density cholesterol (LDL-C), high-density cholesterol (HDL-C) 
were measured with Hitachi 7600 automatic biochemical analyzer. FBG was 
measured by a Roche blood glucose meter. In addition, Hitachi 7170A automatic 
glycosylated hemoglobin analyzer was used to determine glycosylated hemoglo-
bin (HbAlC). To evaluate IR, the homeostatic model assessment for IR was cal-
culated: HOMA-IR = (FBG × FINs)/22.5. To evaluate beta cell function, the ho-
meostatic model assessment of beta cell function was calculated: HOMA-β = 20 
× FINs/(FBG-3.5) [11]. 

2.4. Statistical Analysis 

SPSS23.0 statistical software was used to process the measured data, and the ex-
perimental data were expressed as the mean ± standard deviation ( x s± ). Com-
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parison among the three groups was performed by one-way ANOVA, and the 
LSD-T test was used for pairwise comparison between groups. Pearson method 
was used for correlation analysis, and linear regression was used for regression 
analysis. P < 0.05 or P < 0.01 means the difference is statistically significant. 

3. Results 
3.1. Clinical Data and Biochemical Indexes Analysis 

One-way ANOVA was applied to analyze the related indexes of glucose and lipid 
metabolism, and IR in the NG, PDM and T2DM groups. As shown in Table 1, 
the results demonstrated that statistically significant differences in FBG, HbA1C, 
TG, HDL-C, LDL-C, FINs, HOMA-IR, and HOMA-β (P < 0.05). Compared 
with the NG group, the levels of HbA1C, TG, LDL-C, FINs, and HOMA-IR were 
higher (P < 0.05), HDL-C and HOMA-β were lower (P < 0.05) in the serum of 
either PDM or T2DM groups. Moreover, the contents of FBG, HbA1C, FINs, 
and HOMA-IR were increased (P < 0.05), HDL-C and HOMA-β were decreased 
(P < 0.05) in the serum of the T2DM group when compared with those in the 
PDM group. 

3.2. Activation of NLRP3 Inflammasome in the Patients with PDM 
and T2DM 

To detect the expression of NLRP3 inflammasome in the serum of the NG, PDM 
and T2DM groups, ELISA assay was implemented. As shown in Table 2, the 
relative expression levels of NLRP3 in the NG, PDM and T2DM groups were 
(387.64 ± 34.87), (779.91 ± 124.63) and (841.04 ± 81.76), respectively. The ex-
pression levels of ASC were (327.21 ± 45.00), (651.64 ± 117.40) and (726.00 ± 
79.95) in the NG, PDM and T2DM groups, separately. The Caspase-1 expression  

 
Table 1. Clinical data and biochemical indexes. 

Group 
FBG 

(mmol/L) 
HbA1C (%) 

TG 
(mmol/L) 

TC 
(mmol/L) 

HDL-C 
(mmol/L) 

T2DM 9.64 ± 3.27a,b 8.70 ± 1.28a,b 2.68 ± 1.73a 5.09 ± 0.92 1.27 ± 0.26a,b 

PDM 6.40 ± 0.28 6.17 ± 0.32a 2.20 ± 1.23a 5.18 ± 1.02a 1.80 ± 0.58a 

NG 5.52 ± 0.34 5.59 ± 0.28 1.18 ± 0.27 4.66 ± 1.00 2.05 ± 0.39 

P 0.000** 0.000** 0.000** 0.126 0.000** 

 
Group LDL-C (mmol/L) FINs (μU/mL) HOMA-IR HOMA-β 

T2DM 3.49 ± 0.73a 11.46 ± 2.23a,b 4.94 ± 2.11a,b 46.02 ± 20.93a,b 

PDM 3.33 ± 0.67a 10.40 ± 2.28a 2.96 ± 0.68a 72.12 ± 16.04 

NG 2.72 ± 0.68 7.15 ± 1.36 1.76 ± 0.37 73.27 ± 20.90 

P 0.000** 0.000** 0.000** 0.000** 

Note: **P < 0.01, *P < 0.05. aP < 0.05 vs. NG group; bP < 0.05 vs. PDM group. 
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were (37.39 ± 2.74), (67.32 ± 14.82) and (75.02 ± 8.12) in the NG, PDM and 
T2DM groups, respectively. Analysis of variance found that the differences were 
statistically significant among the NG, PDM and T2DM groups (P = 0.000). 
Compared with the NG group, the relative expression levels of NLRP3, ASC and 
Caspase-1 were higher in the PDM and T2DM groups (P < 0.01). The relative 
expression levels of NLRP3, ASC and Caspase-1 in the serum of the T2DM 
group were higher (P < 0.05) when compared with those the PDM group. 

3.3. NLRP3 Inflammasome Is Closely Related to Glucose and Lipid 
Metabolism, IR 

Correlation analysis is applied to address the relationship among the expression 
level of NLRP3 inflammasome, glucose and lipid metabolism, and IR. As shown 
in Table 3, the expression level of NLRP3 in the serum was positively correlated 
with ASC, Caspase-1, FBG, HbA1C, FINs, and HOMA-IR (P < 0.01), and was 
negatively correlated with HDL-C and HOMA-β (P < 0.01). No significant cor-
relation was detected between NLRP3 inflammasome with TC. The expression 
level of ASC was closely related to NLRP3, Caspase-1, FBG, HbA1C, TG, LDL-C, 
FINs, and HOMA-IR (P < 0.01), especially positively correlated with NLRP3, 
Caspase-1, HbA1C, FINs and HOMA-IR, and negatively correlated with HDL-C  

 
Table 2. The expression levels of NLRP3 inflammasome in the serum of the NG, PDM 
and T2DM groups. 

Group NLRP3 (pm/ml) ASC (pm/ml) Caspase-1 (pm/ml) 

T2DM 841.04 ± 81.76a,b 726.00 ± 79.95a,b 75.02 ± 8.12a,b 

PDM 779.91 ± 124.6a 651.64 ± 117.40a 67.32 ± 14.82a 

NG 387.64 ± 34.87 327.21 ± 45.00 37.39 ± 2.74 

P 0.000** 0.000** 0.000** 

Note: **P < 0.01, *P < 0.05. aP < 0.05 vs. NG group; bP < 0.05 vs. PDM group. 
 
Table 3. Correlation among NLRP3 with inflammasome, glucose and lipid metabolism, and IR. 

NLRP3 ASC Caspase-1 FBG HbA1C TC TG HDL-C LDL-C FINs HOMA-IR HOMA-β 

r 0.701 0.700 0.337 0.473 0.107 0.222 −0.412 0.211 0.473 0.410 −0.266 

P 0.000** 0.000** 0.000** 0.000** 0.245 0.015* 0.000** 0.021* 0.000** 0.000** 0.003** 

ASC NLRP3 Caspase-1 FBG HbA1C TC TG HDL-C LDL-C FINs HOMA-IR HOMA-β 

r 0.701 0.609 0.380 0.511 0.264 0.288 −0.303 0.254 0.473 0.452 −0.266 

P 0.000** 0.000** 0.000** 0.000** 0.004** 0.001** 0.001** 0.005** 0.000** 0.000** 0.003** 

Caspase-1 NLRP3 ASC FBG HbA1C TC TG HDL-C LDL-C FINs HOMA-IR HOMA-β 

r 0.700 0.609 0.329 0.481 0.122 0.206 −0.503 0.246 0.484 0.415 −0.209 

P 0.000** 0.000** 0.000** 0.000** 0.186 0.024* 0.000** 0.007** 0.000** 0.000** 0.022* 

Note: **P < 0.01,*P < 0.05. 
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and HOMA-β (P < 0.01). The expression level of Caspase-1 was positively cor-
relation with NLRP3, ASC, HbA1C, FINs, and HOMA-IR (0.4 < r < 0.7), and 
negatively correlated with HDL-C and HOMA-β (P < 0.05). To sum up, NLRP3 
inflammasome was positively correlated with HbA1C, FINs, HOMA-IR, and ne-
gatively correlated with HDL-C and HOMA-β. 

3.4. NLRP3 Act as an Important Affecting Factor for IR 

To estimate the contribution of NLRP3 to IR, the linear regression analysis was 
applied. HOMA-IR and HOMA-β are commonly thought to be the representa-
tives for IR [11]. As shown in Table 4, HOMA-IR was performed as the depen-
dent variable, and FBG, HbA1C, TG, HDL-C, LDL-C, FINs, HOMA-β, NLRP3, 
ASC, and Caspase-1 were used as the independent variables. The results indicated 
that FBG, FINs, and NLRP3 were important factors influencing HOMA-IR. Fur-
therly, linear regression analysis was performed with HOMA-β as the dependent 
variable, FBG, HbA1C, TG, HDL-C, LDL-C, FINs, HOMA-IR, NLRP3, ASC, and 
Caspase-1 as the independent variables. We found that HbA1C, FINs, and NLRP3 
are crucial factors for HOMA-β (Table 5). Taken together, these results sug-
gested that FBG, HbA1C, FINs, and NLRP3 are vital factors for IR. Especially, 
NLRP3 is a key affecting factor for IR. 

4. Discussion 

IR and chronic inflammation are the main causes for the development of T2DM 
[12]. T2DM is closely related to abnormal glucose and lipid metabolism, IR, and 
islet function [13]. The results of this study confirmed that the contents of 
HbA1C, TG, LDL-C, FINs, and HOMA-IR were enhanced, while HDL-C and 
HOMA-β were decreased in the serum of patients with PDM and T2DM, further 
suggesting that the abnormal levels of them is related to the occurrence of  

 
Table 4. Regression analysis of HOMA-IR. 

Factor β SE t P 95%CI 

FBG 0.521 0.020 25.929 0.000** 0.481 - 0.561 

HbA1C −0.029 0.025 −1.149 0.253 −0.079 - 0.021 

TG 0.009 0.019 0.480 0.632 −0.028 - 0.046 

HDL-C 0.017 0.055 0.309 0.758 −0.092 - 0.126 

LDL-C −0.003 0.035 −0.077 0.939 −0.071 - 0.066 

FINs 0.350 0.018 19.446 0.000** 0.314 - 0.385 

HOMA-β −0.003 0.002 −1.129 0.262 −0.008 - 0.002 

NLRP3 0.000 0.000 −2.068 0.041* −0.001 - 0.000 

ASC 0.000 0.000 −1.028 0.306 −0.001 - 0.000 

Caspase-1 −0.002 0.002 −1.090 0.278 −0.007 - 0.002 

Note: **P < 0.01,*P < 0.05. 
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Table 5. Regression analysis of HOMA-β. 

Factor β SE t P 95%CI 

FBG −3.978 2.015 −1.975 0.051 −7.972 - 0.015 

HbA1C −2.751 0.935 −2.943 0.004** −4.604 - −0.898 

TG −0.049 0.706 −0.070 0.944 −1.449 - 1.350 

HDL-C −0.804 2.091 −0.384 0.701 −4.947 - 3.340 

LDL-C 0.119 1.316 0.090 0.928 −2.489 - 2.726 

FINs 7.017 1.283 5.468 0.000** 4.474 - 9.561 

HOMA-IR −4.095 3.628 −1.129 0.262 −11.286 - 3.096 

NLRP3 −0.023 0.008 −2.930 0.004** −0.039 - −0.007 

ASC −0.008 0.008 −0.984 0.327 −0.024 - 0.008 

Caspase-1 −0.071 0.083 −0.862 0.390 −0.235 - 0.092 

Note: **P < 0.01, *P < 0.05. 
 

T2DM. In addition, FBG, HbA1C, FINs, and HOMA-IR were increased, and 
HDL-C, HOMA-β were lower in the serum of the T2DM group when compared 
with those in the PDM group, indicating that the development of diabetes may 
be closely related to glucose and lipid metabolism, and IR. 

The NLRP3 inflammasome is a multiprotein complex responsible for the activa-
tion of inflammatory responses and plays an important role in the development of 
innate immunity and inflammation-related diseases [5] [14]. Brown et al. found 
that the mRNA and protein levels of NLRP3, ASC, and Caspase-1 were elevated in 
diabetic rats from the 4th or 8th week of diabetes [15]. Luo et al. indicated that the 
expression levels of NLRP3, ASC, and Caspase-1 proteins were significantly in-
creased in the serum and adipose tissue of the patients with T2DM [16]. Our data 
suggested that the expression levels of NLRP3, ASC, and Caspase-1 were up- 
regulated not only in T2DM patients but also in PDM subjects. Moreover, the ex-
pression levels of NLRP3, ASC, and Caspase-1 were higher in the T2DM group 
when compared with those in the PDM group. Therefore, NLRP3 inflammasome 
complex is formed and activated in the patients with both T2DM and PDM. 

The possible association with NLRP3 inflammasome and diabetes has been 
discussed previously [17]. Due to NLRP3 inflammasome could affect the blood 
glucose level and IR, which are related to the pathogenesis of diabetes [9] [17], 
and facilitating diabetes-induced systemic chronic inflammation and insulin 
signaling [18]. Ruscitti et al. demonstrated that hyperglycemia will lead to the 
upregulation of NLRP3 [19]. Rheinheimer et al. have been suggested that IR is 
associated with increased NLRP3 expression in adipose tissue [9]. In this study, 
we found that NLRP3 inflammasome is positively correlated with blood glucose 
and IR-related indicators, and negatively correlated with HDL-C and HOMA-β, 
suggesting that NLRP3 may involve in IR and the development of diabetes by 
regulating glucose and lipid metabolism. Moreover, the blood glucose related 
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indexes, FINs, and NLRP3 are crucial factors for IR. It is demonstrated that the 
increase of blood glucose level and activation of NLRP3 could lead to metabolic 
inflammation and IR. Therefore, the upregulation of NLRP3 in the serum of 
T2DM and PDM patients may contribute to the development of diabetes by re-
gulating glucose and lipid metabolism, and IR. However, the sample size is small 
and the collection point is simple in this study. 

Further studies are required to expand the sample size and collection range, 
and continue to explore the mechanism of NLRP3 inflammasome on glucose 
and lipid metabolism in the patients with T2DM and PDM. In addition, as the 
objects of study are T2DM and PDM, the expressions of inflammatory-related 
factors at different levels. It is suggested that it is more appropriate to study one 
kind of patients in the future. Finally, future studies need animal experiments to 
verify the relationship among NLRP3, glucolipid metabolism and IR. 

5. Conclusion 

NLRP3 inflammasome participates in systemic chronic inflammation and insu-
lin signaling. This study found that NLRP3 inflammasome is activated in pa-
tients with both T2DM and PDM and closely related to glucose and lipid meta-
bolism, and IR. In addition, studies revealing the contribution of NLRP3 in IR 
signaling. This may offer potential novel therapeutic perspectives in T2DM pre-
vention and treatment. 
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Abstract 
Objective: To investigate the effect of wax therapy in pain care of patients 
with rheumatoid arthritis. Methods: Convenience sampling method was used 
to select inpatients with rheumatoid arthritis admitted to the rheumatology 
and immunology department of a 3A hospital in Jingzhou City. 75 patients 
from January 2021 to June 2021 were selected as the control group, and 75 
patients from January 2022 to June 2022 were selected as the observation 
group. The control group was given routine nursing, and the observation 
group was implemented wax therapy nursing on the basis of the control 
group. The relief of clinical symptoms (morning stiffness time, pain score) 
and quality of life score of the two groups were observed. Results: After in-
tervention, there was statistical significance between the two groups (P < 0.05). 
Conclusion: Wax therapy can improve the time of morning stiffness, the de-
gree of pain and the quality of life of patients with rheumatoid arthritis. 
 

Keywords 
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1. Introduction 

Rheumatoid Arthritis (RA) is a common chronic systemic autoimmune disease 
in clinic. It is characterized by multi-joint, symmetrical and invasive inflamma-
tion of the small joints of the hands and feet, which leads to morning stiffness, 
pain, tenderness, swelling and limited mobility, and is often accompanied by 
involvement of extra-articular organs [1]. Repeated long-term chronic pain in 
each joint is not conducive to the recovery of joint function, and can even lead to 
joint deformity and loss of function [2], which seriously affects the mental health 
and quality of life of patients. How to effectively relieve pain is particularly im-
portant for patients with rheumatoid arthritis [3] [4]. 
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Wax therapy is a kind of external treatment of traditional Chinese medicine. 
Wax therapy instrument is used to heat paraffin wax and apply it to the affected 
part for physiotherapy. Studies have shown [5] that wax therapy can cause high 
and permanent heat effect on various tissues of the human body, thus making 
local skin capillaries dilated and local inflammatory response alleviated, thus 
achieving the effect of swelling and pain relief. 

Nowadays, NSaids and hormones are often used in clinical RA patients to re-
lieve pain, but due to the side effects of drugs, some patients have poor medica-
tion compliance. In order to further relieve the pain symptoms of patients, re-
duce the side effects of drugs as much as possible, and improve their quality of life, 
this study carried out wax therapy nursing intervention on 75 patients from Janu-
ary 2022 to June 2022, and compared 75 patients from January 2021 to June 2021 
as the control group, the intervention effect was good. The report is as follows. 

2. Object and Method 
2.1. Research Object 

Inpatients with rheumatoid arthritis admitted to the rheumatology and immu-
nology Department of a 3A hospital in Jingzhou City were selected by conveni-
ence sampling method. 75 patients from January 2021 to June 2021 were selected 
as control group, and 75 patients from January 2022 to June 2022 were selected 
as observation group. Inclusion criteria: 1) Accord with the diagnostic criteria 
related to rheumatoid arthritis in the Guidelines for Diagnosis and Treatment of 
Rheumatoid Arthritis formulated by the Rheumatology Credit of the Chinese 
Medical Association [6]; 2) The patients had joint swelling, pain, dysfunction 
and morning stiffness of different degrees. 3) The age of 20-70 years old; 4) In-
formed consent. Exclusion criteria: 1) complicated with serious primary diseases 
of heart, liver, kidney and hematopoietic system; 2) Pregnant or lactating pa-
tients; 3) those with abnormal spirit or consciousness; 4) Allergic signs or aller-
gic to a variety of Chinese patent medicines. The control group consisted of 75 
patients, including 16 males and 59 females, aged 38-68 years, with an average 
age of (46.5 ± 16.2) years and an average course of disease of (8.6 ± 5.9) years. In 
the observation group, there were 75 cases, including 14 males and 61 females, 
ranging from 40 to 67 years old, with an average age of (47.6 ± 13.4) years and 
an average course of disease of (7.8 ± 6.3) years. There was no significant differ-
ence in age, gender, course of disease and other general data between the two 
groups (P > 0.05), indicating comparability. 

2.2. Methods 

1) Control group. The control group was carried out according to the routine 
care of rheumatoid arthritis pain, which mainly included: pain assessment, drug 
treatment according to the doctor’s advice and observation of drug efficacy, 
guidance for patients to perform warm bath, pain care and health education, 
guidance for patients to perform customs exercises during the remission period. 
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2) Observation group was treated with wax therapy on the basis of control 
group. Specific contents: a) Establish a joint medical team composed of depart-
ment director, head nurse, attending physician and specialist nurses, and for-
mulate work schedule; b) Strictly follow the principle of evidence-based medi-
cine, through the literature search of wax therapy principle, indications, me-
thods, to develop the department of wax therapy operating standards, standar-
dized procedures. There are three steps: The first step is to prepare wax: Start the 
wax therapy instrument at 4am on night shift, set the wax therapy instrument at 
85˚C, heat and melt the medical paraffin wax (usually 2.5 hours after the wax 
block is completely melted), prepare several clean and dry treatment plates (size 
20 cm × 30 cm) according to the number of treatments, scoop the liquid wax in-
to the treatment plates, make the wax block about 2 - 4 cm in thickness, cool 
naturally and solidified. The wax block was cut according to the size of the pain 
site of the patient (usually a treatment plate was cut into two pieces of wax), then 
the wax block was wrapped in a fresh bag, and the sterile treatment unit was 
used to keep the temperature of the wax block at 42˚C - 45˚C [7]. The second 
step of waxing application: centralized waxing application began at 7 o’clock. 
During waxing application, the role of waxing therapy and precautions should 
be informed. The waxed joint should be put into the quilt to keep warm. The 
third step is to recover the wax block: after 25 minutes, the wax block should be 
recovered. After the fresh-keeping bag is discarded, the wax block should be 
placed in the wax therapy instrument, and aseptic operation should be paid at-
tention to. Do not touch the wax block with your hands to ensure that the wax 
block is not contaminated. At the same time, patients’ feelings and feedback 
should be paid attention to during recycling. c) Reduce the use of analgesic 
drugs, including non-steroidal anti-inflammatory drugs and hormones as much 
as possible: conduct ward rounds in combination with medical care, actively im-
plement wax therapy at the initial stage of pain, and pay attention to patient 
feedback on ward rounds. If patients can relieve pain through wax therapy, drug 
analgesia should not be carried out routinely; d) According to the clinical needs, 
constantly optimize the process: the first point is for the characteristics of rheu-
matoid arthritis patients with morning stiffness, the department added a sec-
ondary shift in order to focus on wax therapy for patients from 7 o’clock to 8 
o’clock, targeted to improve the symptoms of patients with morning stiffness but 
also improve work efficiency; The second point is for the wax block easy cooling 
problem, the vice shift in the day before the patient to preach treatment time, to 
ensure that the patient can receive treatment in the ward on time the next 
morning; Thirdly, in order to avoid repeated wax making, we prepare suffi-
cient treatment plates and wax blocks to complete the wax making at one time, 
further improving the working efficiency of nurses; Fourthly, we standardize 
the thickness of wax block and ironing time to ensure maximum curative ef-
fect for patients; The fifth point is to strengthen the maintenance of the wax 
therapy instrument, wax therapy instrument timing switch machine (night 
shift at 5 a.m., off at 10), every two months to invite factory staff for professional 
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maintenance. 

2.3. Evaluation Indicators 

The first aspect is the evaluation of clinical symptoms: 1) Evaluation of pain de-
gree: Before treatment and discharge, the pain degree was evaluated by the digi-
tal rating scale (NRS). The score was 0 - 10, 0 indicating no pain, 1 - 3 indicating 
mild pain, 4 - 6 indicating moderate pain, and 7 - 10 indicating severe pain. 2) 
Morning stiffness time of patients: the duration of morning stiffness was calcu-
lated before treatment and before discharge. The second aspect was the assess-
ment of patients’ quality of life: the Chinese version of the Health Measurement 
Scale (SF-36) was used to assess the quality of life. 

2.4. Statistical Methods 

SPSS22.0 statistical software was used for data processing and analysis. Mea-
surement data were expressed as mean ± standard deviation ( sX ± ), and inde-
pendent sample t test was used for comparison between groups. Count data were 
expressed as frequency and percentage (%), and chi-square test was used for com-
parison between groups. P < 0.05 was considered to be statistically significant. 

3. Results 

1) Comparison of clinical symptoms before and after treatment, pain scores 
and morning stiffness time were improved in both groups compared with before 
treatment; The observation group was better than the control group, and the 
difference was statistically significant (P < 0.05) (see Table 1). 

2) Comparison of quality of life scores between the two groups After treat-
ment, SF-36 scores of all dimensions in the two groups were significantly im-
proved before treatment, and the observation group was significantly higher 
than the control group, with statistical significance (P < 0.05) (see Table 2). 

4. Discussion 

The International Research Institute for Pain (IASP) defines pain as “an unpleasant  
 

Table 1. Comparison of clinical symptoms before and after treatment between the two 
groups ( sX ± ). 

group 
Number 
of cases 

 
Pain score  

(points) 
Morning stiffness 

time (min) 

Control group 75 Before treatment 5.53 ± 2.16 2.4 ± 0.3 

  After treatment 3.15 ± 0.68 1.8 ± 0.5 

Observation group 75 Before treatment 5.65 ± 2.31 2.3 ± 0.4 

  After treatment 2.03 ± 0.78*# 0.5 ± 0.2*# 

Note: Compared with before treatment, *P < 0.05; #P < 0.05 compared with the control 
group. 
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Table 2. Comparison of quality of life scores between the two groups ( sX ± ). 

project 

Observation group Control group 

Before 
treatment 

After treatment 
Before 

treatment 
After 

treatment 

Physiological function 60.58 ± 12.63 88.26 ± 11.45*# 61.78 ± 12.14 78.68 ± 12.53* 

Physiological function 46.73 ± 12.06 71.68 ± 13.03*# 45.72 ± 13.63 63.58 ± 12.95* 

Body pain 55.63 ± 11.43 74.52 ± 11.63*# 56.28 ± 12.95 68.76 ± 13.03* 

General health 56.75 ± 13.53 70.56 ± 14.43*# 56.98 ± 12.88 61.54 ± 12.44* 

vitality 51.58 ± 10.63 67.95 ± 12.03*# 50.98 ± 11.03 59.56 ± 12.36* 

Social function 62.39 ± 14.72 79.56 ± 13.65*# 62.65 ± 11.68 71.11 ± 12.52* 

Affective function 53.67 ± 11.49 76.55 ± 14.36*# 53.28 ± 12.56 69.53 ± 13.53* 

Mental health 46.35 ± 14.06 77.68 ± 14.23*# 48.16 ± 11.33 70.23 ± 13.95* 

Note: Compared with before treatment, *P < 0.05; #P < 0.05 compared with the control 
group. 

 
sensation or emotional experience that occurs in association with actual or po-
tential tissue damage, or a description of such damage.” Pain is a well-known 
physical sign. Long-term chronic pain can lead to sleep disorders and affect pa-
tients’ mental health and quality of life [8]. Pain is also the most common symp-
tom that prompts people to seek medical treatment. Rheumatoid arthritis joint 
pain is often the main reason patients are admitted to hospital. Long-term 
chronic pain, aggravate the inflammatory indicators of patients, is not conducive 
to the recovery of joint function, and can even lead to joint deformity and loss of 
function, involving the heart, kidney, respiratory and other systems, seriously affect 
the normal life of patients, resulting in a decline in the quality of life of patients. 

Rheumatoid arthritis belongs to the category of “Arthralgia syndrome” and 
“Wang Bi” in traditional Chinese medicine, which is formed by the combination 
of wind, cold and dampness to invade the body [9]. Waxtherapy is one of the 
external treatment methods of traditional Chinese medicine. Studies have shown 
that waxtherapy has the functions of activating meridians, promoting blood cir-
culation and removing blood stasis, reducing swelling and relieving pain, which 
can cause high and permanent heat effect on various tissues of the human body, 
thus making local skin capillaries dilated, local and even systemic sweat gland 
secretion increased, promoting the metabolism of patients, alleviating local in-
flammatory response, and thus achieving the effect of reducing swelling and re-
lieving pain [10]. It is also characterized by non-traumatic pain, low cost, easy to 
master and promote, and significant efficacy. It has incomparable advantages 
over other traditional therapies, and is a relatively ideal treatment for RA [11]. 

The results of this study showed that after treatment, the pain score and 
morning stiffness time of the observation group were significantly reduced com-
pared with the control group, suggesting that for patients with rheumatoid arth-
ritis, the active use of wax therapy on the basis of routine care can significantly 
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relieve the pain of patients and shorten the time of joint morning stiffness. At 
the same time, the scores of all dimensions of the quality of life scale in the ob-
servation group were significantly higher than those in the control group, which 
indicated that the physical method of wax therapy had an obvious effect on the 
improvement of patients’ quality of life. 

5. Summary 

Through this study, it is concluded that the implementation of wax therapy 
nursing for patients with rheumatoid arthritis can reduce the clinical symptoms 
of pain and morning stiffness, improve their quality of life, which is worthy of 
clinical promotion and application. At the same time, the weakness of this study 
is that whether there is a statistical difference in reducing the use of pain medi-
cation in patients with wax therapy is unknown and needs to be further studied. 
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Abstract 
Objective: To explore the clinical significance of “3H” nursing mode in im-
proving negative emotions and insomnia in patients with enterostomy through 
a prospective cohort study. Methods: Adult patients who underwent ente-
rostomy surgery in our gastroenterology department with negative emotions 
and insomnia between August 2021 and August 2022 were selected as research 
objects and randomly divided into “3H” nursing mode group and conven-
tional nursing management group. For the conventional nursing group, rou-
tine standard nursing mode was adopted after enterostomy, while extra sys-
tematic “3H” nursing service on the basis of conventional nursing manage-
ment was applied for its counterpart. SAS and SDS scores, Pittsburgh sleep 
quality index, Barthel index and nursing satisfaction were compared between 
the two groups. Results: SAS and SDS scores, Pittsburgh sleep quality index, 
Barthel index and nursing satisfaction of “3H” nursing mode group were evi-
dently better than those of conventional nursing management group, and the 
difference was significant (P < 0.05). Conclusion: The “3H” nursing mode 
can effectively improve negative emotions of patients with enterostomy, such 
as anxiety and depression, improve their sleep quality and self-care ability in 
daily life, and play an important role in building a harmonious relationship 
between doctors and patients, nurses and patients, which is worthy of clinical 
application. 
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valence and mortality of colorectal cancer are increasing rapidly, and enterost-
omy, as one of the most important modalities for colorectal cancer, has also 
caused the global entersotomy population to grow gradually [1] [2]. According 
to statistics, approximately 120,000 new enterostomy patients are added in the 
United States and Canada per year. In China, the situation is not optimistic. The 
total number of enterostomy patients has already exceeded one million, and there 
will still be about 100,000 new cases every year [1] [3]. Although enterostomy 
helps patients rebuild their excretory system and prolong their life cycle, patients 
often have to face challenges from many aspects, such as physiology, psychology 
and society. In addition, patients’ adaptability to enterostomy is uneven, ostomy 
complications or psychological barriers like anxiety and depression occur con-
sequently, which brings heavy burden to individuals and families [4]. Studies 
have noted significant metal health problems in patients with enterostomy dur-
ing perioperative period and after operation. During this period, enterostomy 
patients have different feelings, such as uncertainty, shame, frustration, and 
changes in body image, resulting in many psychosocial problems, including de-
pression, anxiety, sexual problems, social relationship disorders, and adaptation 
problems [5]. 

However, conventional nursing is disease-centered, focusing on physiological 
care, mainly implementing basic intervention measures, paying less attention to 
patients’ psychological aspect, lacking individual differences in nursing mode 
and content, ignoring patients’ self-needs, and it is therefore difficult to achieve 
satisfactory nursing outcome. The “3H” nursing service mode is a systematic 
nursing mode that advocates comprehensive intervention of physiology, psy-
chology and society based on the demand theory [6]. “3H” stands for Hotel, 
Hospital and Home, among which Hotel contains the meaning of providing ho-
tel-style services for patients during the diagnosis and treatment period, Hospital 
refers to implementing targeted and scientific nursing measures for patients dur-
ing hospitalization, and the last Home is to let patients feel the warmth and care 
of their families in the hospital [7] [8]. At present, there is no literature report on 
the application of “3H” nursing mode in nursing enterostomy patients at home 
and abroad. In this study, the patients with enterostomy accompanied by nega-
tive emotions and insomnia are selected as the research objects, and the prospec-
tive cohort method is utilized. The “3H” nursing mode is adopted to improve 
the patients’ quality of life and relieve their psychological pressure. 

2. Methods 
2.1. Research Objects 

A total of 60 adult patients who underwent enterostomy surgery in the gastro-
enterology department of Jinzhou First People’s Hospital with negative emotions 
and insomnia between August 2021 and August 2022 were selected as research 
objects. This study was conducted in accordance with the relevant principles of 
Helsinki Declaration, and was submitted to the ethics committee of the First Af-
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filiated Hospital of Yangtze University for approval (No. KY202301). Among 
them, there were 27 males and 33 females, with an average age of 54.10 ± 10.89 
years. All cases met the following inclusion criteria: 1) all patients were diag-
nosed with colon cancer by pathological examination and underwent enterost-
omy, 2) all cases were informed consent and willing to cooperate with relevant 
experimental research, and 3) they had good communication and understanding 
skills. Samples were considered for exclusion if 1) patients had metastasis or re-
currence after enterostomy, 2) patients with heart, lung, brain, liver, kidney and 
other organ diseases, 3) patients with mental disorders, and 4) those who did not 
have complete clinical data and cannot cooperate with the whole experiment. 
This study was reviewed and approved by the hospital ethics committee, and 
there was no significant difference in age, sex, physique and other general data of 
all selected cases (P > 0.05). 

2.2. Nursing Mode Grouping 

An enterostomy nursing team was set up, consisting of one enterostomy therap-
ist, four nurses in charge, and two gastrointestinal attending surgeons, with the 
head nurse as the team leader. All the selected cases were divided into “3H” 
nursing mode group (group A, 30 cases) and conventional nursing management 
group (group B, 30 cases) by using random number table method. Group B re-
ceived conventional nursing after enterostomy, including keeping the skin around 
stoma clean and dry, giving dietary guidance, observing whether there was ede-
ma, bleeding, retraction, and prolapse, and blood supply of stoma intestine, giv-
ing health education to patients, and instructing them to use stoma bags cor-
rectly and participate in stoma nursing. Group A received “3H” nursing inter-
vention on the basis of conventional nursing: 1) Hotel-style nursing service— 
comfortable nursing. The concept of comfort was highlighted on the basis of 
keeping the ward quiet, safe and tidy. The ward lights were soft, landscape paint-
ings were hung for mood adjustment, TV and toilet were equipped and soothing 
music was played regularly to relieve the anxiety and tension of patients, as if 
they were in a hotel. The nursing staff was dignified and elegant. They were pro-
vided with corresponding training and guidance, including etiquette and com-
munications skills, and were required to pass the examination. They were asked 
to be patient-centered, give more greetings and patience to patients, be gentle, be 
prompt, be efficient, and serve patients wholeheartedly. 2) Home-based nursing 
service—family nursing. A detailed introduction was given to patients when they 
were admitted to hospital, leaving a warm impression on them. During hospita-
lization, with the service aim at satisfying patients’ needs, nursing staff should 
think of whatever patients need and give them help as much as possible, and 
create a family-like nursing atmosphere. Flowers, cards and sincere wishes were 
sent to patients on festivals or patients’ birthdays, which reflected humanistic 
care and made patients feel at home in the hospital. 3) Hospital-based nursing 
service—personalized nursing. Patients were given a comprehensive assessment 
at the time of admission, and the nursing plan was formulated in combination 
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with patients’ personal situation, with the goal of satisfying patients’ needs. The 
nursing staff can understand the patients’ conditions, medication and treatment 
effect in detail, provide the most professional, comprehensive and warmest 
nursing for patients, eliminate patients’ negative emotions, and help them build 
self-confidence to actively cooperate with treatment. 

2.3. Criteria for the Assessment of Negative Emotions 

Self-rating Anxiety Scale (SAS) and Self-rating Depression Scale (SDS) compiled 
by W. K. Zung et al. are used to assess the subjective feelings of patients with an-
xiety or depression, and can measure the severity and dynamic changes [9] [10]. 
SAS and SDS both contain 20 items, each of which is based on a 4-level scoring 
system, 1 - 4 points for each level. The standard score of SAS is equal to [the sum 
of 20 scores * 1.25], and the standard score of SDS is equal to [the sum of 20 
scores * 1.25]. The SAS standard score < 50 is considered normal, 50 - 60 consi-
dered mild anxiety, 61 - 70 considered medium anxiety, and >70 considered se-
vere anxiety. The SDS standard score < 53 is considered normal, 53 - 62 consi-
dered mild depression, 63 - 72 considered medium depression, and >72 consi-
dered severe depression. 

2.4. Criteria for the Assessment of Sleep Quality 

Pittsburgh Sleep Quality Index (PSQI) is a widely used assessment tool that is 
currently developed for sleep disorder, and is often used as an auxiliary diagnos-
tic index in clinic [11] [12]. The PSQI contains 9 items. Each item uses a 4-level 
scoring system, 0 - 3 points for each level. The PSQI standard score is equal to 
the sum of 9 scores (0 - 21 points). In China, the PSQI standard score > 7 is con-
sidered to have sleep disorder [13] [14]. The higher the PSQI score is, the worse 
the sleep quality is considered to be. 

2.5. Assessment of the Ability of Daily Living 

Barthel index (BI) measures a series of independent behaviors of patients to as-
sess the functional status of daily living activities of patients. It can also clarify 
the degree of dysfunction of patients so as to guide clinical rehabilitation and 
nursing [15] [16]. The BI assessment includes 10 items, namely, defecation, uri-
nation, grooming, toilet use, eating, transfer, exercise, dressing, going up and 
down stairs, and bathing. Each item is assessed in three levels, with scores (0, 5, 
10) for each level, respectively. The BI standard score is the sum of 10 scores, 
with 100 points being the full score, and >60 considered that patients are able to 
take care of themselves basically. 

2.6. Survey of Nursing Satisfaction 

Nursing satisfaction was quantified by questionnaire. The total score was 100 
points, 81 - 100 was excellent, 60 - 80 was qualified, and <60 was unqualified. 
Nursing satisfaction = (excellent + qualified) number of cases/total number of 
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cases × 100%. 

2.7. Statistical Analyses 

SPSS20.0 Software was utilized for data analysis. Measurement data were ex-
pressed as mean ± SD, and t test was used for comparison between groups. Count 
data is expressed by percentage (%), and X2 test was used for comparison be-
tween groups. A value of P < 0.05 was considered statistically significant, and P < 
0.01 was considered very significant. 

3. Results 
3.1. Comparison of the Improvement of Negative Emotions  

between the Two Groups 

Before the implementation of comparative nursing measures, the SAS and SDS 
scores of group A and group B were compared, and there was no significant dif-
ference between the two groups (P > 0.01). After the intervention of different 
nursing measures, compared with the conventional nursing management group, 
the “3H” nursing mode can significantly reduce the SAS and SDS scores of pa-
tients after enterostomy, with a significant difference (P < 0.01). See Table 1. 

3.2. Comparison of the Improvement of Sleep Quality between the 
Two Groups 

This comparison had a familiar result to that in section 3.1. There was no signif-
icant difference in sleep quality between the two groups before implementing the 
comparative nursing measures (P > 0.05). After different nursing interventions, 
the PSQI score of patients in group A was reduced significantly compared to 
group B, and the sleep quality of patients in group A improved significantly (P < 
0.01). See Table 2. 

3.3. Comparison of the Ability of Daily Living between the Two 
Groups 

Before the implementation of comparative nursing measures, we compared the BL 
scores of the two groups, and it was found that there was no significant difference  

 
Table 1. Comparison of negative emotions ( x s± ). 

 
Number of 
cases (n) 

SAS SDS 

Before 
nursing 

After nursing 
Before 

nursing 
After nursing 

Group A 30 64.73 ± 6.01 45.27 ± 7.68 67.43 ± 5.55 46.73 ± 7.50 

Group B 30 66.17 ± 5.97 57.63 ± 7.65 64.03 ± 5.20 59.93 ± 6.99 

t 
 

0.93 6.25 0.29 7.05 

P 
 

0.36 <0.01* 0.77 <0.01* 

SAS: Self-rating Anxiety Scale; SDS: Self-rating Depression Scale; *P < 0.01 vs. B group. 
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between the two groups (P > 0.05). After different nursing interventions, the re-
sult showed that compared with group B, the BL score of patients in group A 
was increased significantly, and their daily living abilities were obviously im-
proved (P < 0.05). See Table 2. 

3.4. Results of Nursing Satisfaction Survey 

It was found from the quantitative analysis of the questionnaire that compared 
with group B, the nursing satisfaction of group A was significantly improved, 
with significant difference (P < 0.05). See Table 3. 

4. Discussion 

Patients with enterostomy are often faced with both physiological and psycho-
logical obstacles before and after operation. Physiologically, the defecation mode 
has changed obviously after enterostomy, accompanied by odor and related 
complications. Psychologically, the economic and social pressure and the change 
of family’s acceptance are likely to cause patients to have negative emotions such 
as anxiety, depression, avoidance and isolation, which is not conducive to their 
recovery and will also lead to the decline of their quality of life [17]. The “3H” 
nursing service mode is an integrated nursing mode based on Maslow’s “hie-
rarchy of needs”, which provides comprehensive physiological, psychological 
and social interventions. Based on the “hierarchy of needs”, holistic nursing and 
individualized nursing theory, it realizes all-round nursing service for patients 
from physiological, psychological, disease and social aspects through Hotel-style 
comfortable nursing service, Hospital-based individualized nursing service, and  

 
Table 2. Comparison of sleep quality and daily living ability ( x s± ). 

 
Number of  
cases (n) 

PSQI BI 

Before 
nursing 

After nursing 
Before 

nursing 
After nursing 

Group A 30 14.80 ± 3.29 8.20 ± 1.79 30.50 ± 4.97 45.00 ± 9.74 

Group B 30 14.10 ± 3.86 11.30 ± 3.72 32.17 ± 6.39 40.17 ± 7.13 

t 
 

0.76 4.11 1.13 2.19 

P 
 

0.45 <0.01* 0.27 0.03# 

PSQI: Pittsburgh Sleep Quality Index; BI: Barthel Index; *P < 0.01 vs. B group; #P < 0.05 
vs. B group. 

 
Table 3. Comparison of nursing satisfaction (n, %). 

 
Number of 
cases (n) 

Excellent Qualified Unqualified 
Total 

satisfaction 

Group A 30 17 (56.67) 12 (40.00) 1 (3.33) 29 (96.67)* 

Group B 30 8 (26.67) 15 (50.00) 7 (23.33) 23 (76.67) 

*Compared with group B, X2 = 8.07, P < 0.05. 
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Home-based warm nursing service [18]. The results of this research suggested 
that, after different nursing interventions, in contrast to the conventional nurs-
ing group, the “3H” nursing mode can significantly reduce the SAS and SDS 
scores of patients after enterostomhy (P < 0.01), and significantly improve pa-
tients’ negative emotions, such as anxiety and depression. 

Intestinal stoma is a defecation channel established for patients after colorec-
tal cancer surgery. The establishment of stoma brings the change of patients’ 
image and defecation way, making it easier for patients to feel ashamed of their 
disease, and the ensuing negative emotions will affect their sleep quality and ag-
gravate their physical symptoms. Before the implementation of nursing meas-
ures, the PSQI scores of the two groups were 14.80 ± 3.29 and 14.10 ± 3.86, re-
spectively, with no significant difference, which indicated that enterostomy had 
distinct influence on the sleep quality of patients, suggesting that psychological 
nursing intervention before and after operation was necessary. The data of this 
study showed that in comparison with the conventional nursing group, the “3H” 
nursing mode significantly reduced the PSQI score (P < 0.01), improved the 
sleep quality of patients, and reduced the adverse effects on patients’ physical 
and mental health. 

Self-nursing ability of patients with stoma is the important factor that deter-
mines prognosis and nursing effect. Self-nursing includes daily examination of 
stoma, replacement of stoma bag, care of skin and soft tissue around stoma, diet, 
exercise rehabilitation, and so on [19]. Daily living ability is one of the fundamen-
tal factors to assess the nursing quality of stoma. Evidence in our research proved 
that the “3H” nursing mode can significantly improve patients’ self-nursing ability 
(P < 0.05) and improve their quality of life by carrying out stoma knowledge and 
daily nursing education, compiling stoma health education manual, and com-
bining post-discharge follow-up, Wechat group and stoma peer support. 

The above research results illustrate that under the “3H” nursing mode, pa-
tients’ negative emotions, sleep quality and daily living ability are well inter-
vened, and their quality of life is improved through the joint efforts of them-
selves and medical staff. Therefore, patients’ satisfaction of medical staff and the 
hospital are increased, which was confirmed by the survey results of nursing sa-
tisfaction in this study. Moreover, evidence further indicated that the “3H” 
nursing mode can significantly enhance patients’ subjective initiative, alleviate 
negative emotions, and promote disease recovery, thus creating a good interac-
tion model between doctors and patients, nurses and patients, and promoting 
harmony together. 

5. Conclusion 

The “3H” nursing mode can effectively improve negative emotions of patients 
with enterostomy, such as anxiety and depression, improve their sleep quality 
and daily self-care ability, and play an important role in building a harmonious 
doctor-patient and nurse-patient relationship, which is worthy of clinical appli-
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Abstract 
Objective: To summarize the best evidence for the evaluation and man-
agement of chemotherapy-related nausea and vomiting in cancer patients, 
so as to promote the standardized management of chemotherapy-related 
nausea and vomiting in cancer patients. Methods: A computer search was 
conducted for all evidence on chemotherapy-associated nausea and vomit-
ing interventions, including guidelines, expert consensus, best clinical prac-
tice information booklet, recommended practice, evidence summary, and 
systematic review. The search period is from April 30, 2022. After the lite-
rature quality evaluation, the evidence extraction and summary of the lite-
rature meeting the quality standards. Results: A total of 16 literatures were 
included, including 9 guidelines, 5 systematic reviews and 2 expert consen-
sus papers. 46 pieces of best evidence on the assessment and management of 
chemotherapy related nausea and vomiting in cancer patients were summa-
rized, including 6 aspects including risk assessment and management, non- 
drug management, drug management, multidisciplinary cooperation, edu-
cation and training, and health education. Conclusion: This study summa-
rized the current best evidence on the assessment and management of che-
motherapy-related nausea and vomiting in cancer patients. Clinical staff 
should apply evidence according to specific clinical scenarios, professional 
skills and patients’ wishes in order to reduce the degree and incidence of 
chemotherapy-related nausea and vomiting in cancer patients and improve 
the quality of care. 
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1. Introduction 

Cancer is one of the most important health problems facing mankind. Treatment 
methods mainly include surgical resection, chemotherapy and radiotherapy. At 
present, chemotherapy is one of the important means of tumor treatment, 70% - 
80% of tumor patients need to receive chemotherapy. However, over 90% of che-
motherapy drugs will destroy other normal tissue cells while killing tumor cells, re-
sulting in a series of adverse reactions [1]. Among them, nausea and vomiting are 
the most common adverse reactions of digestive tract. According to statistics, about 
70% - 80% of patients receiving chemotherapy are at risk of chemotherapy-related 
nausea and vomiting [2]. Chemotherapy-induced nausea and vomiting (CINV) re-
fers to nausea (a state characterized by nausea and/or imminent vomiting) and vo-
miting (a reflex action of vomiting of stomach contents through the mouth) caused 
by or associated with chemotherapy drugs. CINV can lead to dehydration, meta-
bolic disorders, self-care ability decline, malnutrition, anorexia, physical decline, 
wound dehysis and esophageal mucosa tear and other adverse consequences, on the 
emotional, social and physical functions of patients will have significant negative 
effects, reduce the quality of life and treatment compliance of patients, and may 
cause metabolic disorders, nutritional disorders, weight loss. All of these situations 
can increase patients’ fear of treatment. According to statistics, CINV can cause 
about 20% of patients to delay chemotherapy, 30% of patients refuse further che-
motherapy, and have to terminate anti-tumor therapy in severe cases, which affects 
the effect of chemotherapy [3] [4]. Therefore, a positive, reasonable and standar-
dized assessment of chemotherapy related nausea and vomiting in cancer patients is 
very important to ensure the successful treatment of cancer patients. However, 
there is still a lack of systematic and standardized nursing guidelines for the evalua-
tion and management of CINV. In view of this, this study conducted systematic re-
trieval, quality evaluation, evidence extraction and synthesis of domestic and for-
eign studies on CINV evaluation and management, in order to provide references 
for clinical medical personnel to implement CINV evaluation and management. 

2. Methods 
2.1. Deterministic Problem 

PIPOST problem development tool of JBI Evidence-Based Center was adopted 
to determine evidence-based problems in this study [5]. P (Population) Adult 
cancer patients receiving chemotherapy; I (Intervention) Targeted patient inter-
ventions: a series of interventions for the prevention and treatment of chemo-
therapy-related nausea and vomiting; P (Professional) Practitioners or executors 
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of evidence application: medical staff, patients and their caregivers; O (Outcome) 
Outcome measures: incidence and degree of nausea and vomiting in chemothe-
rapy patients; S (Setting) Place for evidence application: oncology ward; T(Type 
of evidence) Types of evidence resources: clinical decision, best practice, clinical 
guidelines, evidence summary, systematic review. 

2.2. Retrieval Strategy 

“Drugtherapy” OR “Chemotherapy” OR “Chemical therapy” OR “Chemical-
drug”) AND (“Nausea” OR “Naupathia” OR “Emesis” OR “Vomiting” OR 
“Chemotherapy induced nausea and vomiting “OR” CINV”) AND (“Neoplasms” 
OR “Cancer” OR “Tumor”) AND (“Nursing” OR “Assessment” OR “Manage-
ment” OR “Prevention” OR “Intervention”) are English keywords; According to 
the 6S pyramid basis [6], evidence retrieval starts from the top down. Search 
Cochrane Library, BMJ Best Practice, JBI Center for International Collaboration 
in Evidence-Based Health Care Library, Up to Date, Embase, CINAHL, PubMed, 
Database of Evidence-Based Health Care Centers (JBI), US Guidelines Network, 
US National Guidelines Database, US National Comprehensive Cancer Network, 
UK National Institute of Clinical Medicine Guidelines Library, International 
Guidelines Collaborative Group, Scottish College Guidelines Network, Regis-
tered Nurses Association of Ontario, CNKI, Wanfang Database, China Biomed-
ical Literature Database. The search period was from December 31, 2022. Lite-
rature inclusion criteria: Study subjects were cancer chemotherapy patients; Stu-
dies involving chemotherapy-related nausea and vomiting; The outcome in-
cluded nausea and vomiting and nausea and vomiting related indicators; Litera-
ture types: guidelines, expert consensus, best clinical practice information book-
let, recommended practice, evidence summary, systematic review, study inclu-
sion guidelines, expert consensus using the latest version; Language: Chinese 
and English literature. Exclusion criteria: the document type was only abstract or 
research proposal; Repeated publication, incomplete literature content, unable to 
obtain the full text or literature quality evaluation results are low. 

2.3. Criteria for Evaluation of Literature Quality 

According to the type of the included literature, the corresponding evaluation tools 
were selected for quality evaluation. 1) Guidelines: Evaluation was carried out using 
Appraisal of Guidelines for Research and EvaluationⅡ(AGREEⅡ) (2010 edition), 
which includes 6 areas [7]. There are 23 entries and 2 overall evaluation entries for 
the guidelines. Each item will be evaluated according to Likert 7-level scoring me-
thod (1 is strongly disagree, 7 is strongly agree), the minimum possible score of a 
single field = 1 point × number of items × number of evaluators, the maximum 
possible score of a single field = 7 points × number of items × number of evaluators, 
each field score is the normalized percentage of the sum of the entries’ scores in that 
field = (actual score-lowest possible score)/(highest possible score-lowest possible 
score) × 100%. According to the guidelines for standardized percentage evaluation in 
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6 fields recommended levels: Level A: Standardized percentage of most dimensions > 
60%; Level B: The standardized percentage of most dimensions is 30% - 60%; Level 
C: Standardized percentage of most dimensions < 30%. 2) System evaluation: Quali-
ty evaluation was conducted according to JBI evidence-based health care center sys-
tem evaluation tool [8]. The tool consists of 11 evaluation items, and the evaluator 
was asked to make a “yes”, “no”, “unclear” or “not applicable” judgment on each 
evaluation item. 3) Clinical decision: Trace the original literature based on each piece 
of evidence in the literature, and use corresponding evaluation tools for evaluation 
[9]. 4) Consensus evidence: The expert consensus evaluation standard (2016 edition) 
of JBI evidence-based Health Care Center in Australia was used for evaluation [10]. 

2.4. Document Quality Evaluation Process 

Three nursing graduate students who had undergone systematic evidence-based 
training and study participated in the literature quality evaluation, and two of 
them conducted the literature quality evaluation independently. In case of disa-
greement, the third researcher was invited to conduct the evaluation. When evi-
dence from different sources contradicts each other, this study follows the prin-
ciple of high-quality evidence, high-level evidence and newly published authori-
tative literature. 

2.5. Classification of Evidence and Recommendation Level 

The included evidence adopts the JBI evidence pre-grading and evidence rec-
ommendation level system (2014 edition) [11]. According to the type of research 
design, the evidence level is divided into level 1 - 5. According to the four 
attributes of evidence: clinical significance, suitability, effectiveness and feasibil-
ity, the JBI recommendation strength grading principle was applied to divide the 
evidence recommendation level into A recommendation and B recommenda-
tion. The original literature of evidence summary, clinical decision and guide-
lines tracing evidence was graded according to this system [12]. 

2.6. Extraction of Data 

Two researchers extracted and cross-checked the relevant contents of the in-
cluded literature, including author, source, nature of the literature, title, publica-
tion period, relevant recommendations, conclusions. 

3. Description of Evidence 
3.1. General Information about the Included Literature 

16 literatures were finally included in this study, including 9 guidelines, 2 expert 
consensus papers, and 5 systematic reviews, as shown in Table 1. 

3.2. Quality Evaluation Results of the Included Literature 
3.2.1. Quality Evaluation Results of the Guidelines 
A total of 9 guidelines were included in this study. The results of standardization  

https://doi.org/10.4236/ym.2023.71004


P. P. Zheng et al. 
 

 

DOI: 10.4236/ym.2023.71004 31 Yangtze Medicine 
 

Table 1. General information of the included literature. 

Included Literature Document  
Source 

Document  
Property 

Document Theme Date of 
Publication 
(year) 

Shanghai Anti-Cancer 
Association Cancer 
Rehabilitation and Palliative 
Professional Committee [13] 

CNKI Expert 
Consensus 

Shanghai Expert Consensus on the whole course 
Management of chemotherapy induced nausea and 
vomiting 

2018 

Expert Committee on 
Rational Drug Use, National 
Health and Family Planning 
Commission [14] 

Yimai Tong Guidelines Guidelines for Rational drug use in gastrointestinal 
malignancies 

2017 

Jiang WQ et al. [15] CNKI Expert 
Consensus 

Chinese expert Consensus on prevention and treatment of 
nausea and vomiting associated with tumor drug therapy 

2019 

Zhang Y [16] CNKI Guidelines Guidelines for drug prevention and treatment of 
chemotherapy-induced nausea and vomiting 

2022 

NCCN [17] PubMed Guidelines Clinical Practice guidelines for Tumor antiemetic NCCN 2011 

Aogi K et al. [18] BMJ Best 
Practice 

Guidelines Japanese Society of Clinical Oncology Clinical Practice 
guidelines for antiemesis 

2021 

Tan JY et al. [19] Cochrane 
Library 

Systematic 
Review 

Evidence for auricular acupoints for 
chemotherapy-induced nausea and vomiting in cancer 
patients: a systematic review of a randomized controlled 
trial 

2014 

Roila F et al. [20] PubMed Guidelines MASCC and ESMO Guidelines Update on the prevention 
of nausea and vomiting from chemotherapy and 
radiotherapy and in patients with advanced cancer 

2016 

Hesketh PJ et al. [21] BMJ Best 
Practice 

Guidelines Antiemetic agents: American Society of Clinical Oncology 
Clinical Practice Guideline Update 

2017 

Chen F et al. [22] CNKI Systematic 
Review 

Meta-analysis of Neiguan acupoint compression in 
improving chemotherapy related nausea and vomiting in 
cancer patients 

2020 

Toniolo J et al. [23] Web of 
Science 

Systematic 
Review 

Effects of inhalation aromatherapy for 
chemotherapy-induced nausea and vomiting: a systematic 
review 

2021 

Wei T T et al. [24] Web of 
Science 

Systematic 
Review 

Music intervention in chemotherapy-induced nausea and 
vomiting: a systematic review and meta-analysis 

2020 

Yu SY et al. [25] Yimai Tong Guidelines Guidelines for the prevention and treatment of vomiting 
associated with tumor therapy 

2014 

Ezzo J et al. [26] Cochrane 
Library 

Systematic 
Review 

A Cochrane systematic review examines acupoint 
stimulation for nausea and vomiting 

2006 

Takeuchi et al. [27] BMJ Best 
Practice 

Guidelines Japan Society of Clinical Oncology 2010 Clinical Practice 
Guidelines for anti-emetic Cancer 

2016 

Majem M et al. [28] PubMed Guidelines SEOM Clinical Guidelines for Vomiting 2022 
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and quality evaluation in various fields of the guidelines are shown in Table 2. 

3.2.2. Quality Evaluation Results of Systematic Evaluation 
A total of five systematic reviews were included in this study from the Cochrane 
Library, CNKI and Web of Science. Among them, the evaluation results of 11 
items in Tan JY et al. [19], Toniolo J et al. [23] and Ezzo J et al. [26] were all 
“Yes”, and the overall quality was high, so they were allowed to be included. 
Chen F et al. [22] and Wei T T [24] et al. studied 11 items except item 10, “Is the 
possibility of publication bias assessed? Except for item 11, “Whether it indicates 
the relevant conflict of interest”, which is evaluated as “unclear”, the evaluation 
results of other items are all “Yes”. The overall quality of the study is high, so it 
is allowed to be included. 

3.3. Evidence Description and Summary 

The best evidence eventually included in this study came from 9 guidelines, 5 
systematic reviews, and 2 expert consensus papers. Through evidence extraction 
and summary, based on FAME evaluation, 46 best evidence summaries on as-
sessment and management of chemotherapy-related nausea and vomiting from 
six aspects, including risk assessment and management, non-drug management, 
drug management, multidisciplinary cooperation, education and training, and 
health education, were finally formed from the feasibility, suitability, clinical 
significance and effectiveness of evidence. The specific results are shown in Ta-
ble 3. 

 
Table 2. Methodological quality evaluation of the guidelines included in this study. 
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Expert Committee on Rational Drug 
Use, National Health and Family 

Planning Commission [14] 
88.89 77.78 60.42 50.00 41.67 83.33 5 6 B 

Zhang Y [16] 88.89 77.78 60.42 50.00 41.67 83.33 4 6 B 

NCCN [17] 83.33 80.56 75.00 77.78 75.00 79.17 6 6 A 

Aogi K et al. [18] 83.33 61.11 72.92 83.33 62.50 66.67 6 6 A 

Roila F et al. [20] 86.11 88.33 73.15 64.58 66.67 62.50 6 6 A 

Hesketh PJ et al. [21] 89.89 77.78 79.63 79.17 62.50 33.33 5 6 B 

Yu SY et al. [25] 83.33 88.89 56.25 72.22 62.50 83.33 5 6 B 

Takeuchi et al. [27] 72.22 38.89 16.67 83.33 37.50 58.33 2 5 B 

Majem M et al. [28] 83.33 80.56 75.00 77.78 75.00 79.17 6 6 A 
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Table 3. Summary of the best evidence for the assessment and management of chemotherapy-associated nausea and vomiting. 

Evidential 
dimension 

Content of evidence Level of 
evidence 

Recommended 
strength 

Risk 
assessment and 
management 

1. Prior to chemotherapy, it is recommended to collect and assess the risk factors for 
nausea and vomiting, the risk of vomiting caused by the proposed chemotherapy 
regimen, and the history and existing diseases of patients. At present, there is no 
unified standard for the formulation of antiemetic programs based on the above 
collected information, but it is suggested that patients with high risk factors and 
accompanying diseases should be appropriately strengthened than patients 
without antiemetic programs [13]. 

Level 3 B 

2. Before the start of tumor-related therapy, the risk of vomiting should be fully 
evaluated according to the emetic risk of the proposed antitumor therapy, the 
patient’s own high risk factors, and the severity of nausea and vomiting in the past, 
and an individualized vomiting prevention and treatment program should be 
formulated [14] [15]. 

Level 2 A 

3. History assessment included opioid use, incomplete or complete intestinal 
obstruction, vestibular dysfunction, tumor brain metastases, electrolyte 
disturbances, uremia, and liver dysfunction. Be aware of other factors that may 
contribute to or aggravate nausea and vomiting in cancer patients, such as age 
(less than 50 years), female gender, prior history of nausea and vomiting, 
anxiety, fatigue, motion sickness, poor quality of life, and low alcohol intake 
[13] [15] [16]. 

Level 5 A 

4. All patients receiving hyperemetic or moderate emetic chemotherapy should be 
fully assessed for their risk of CINV, taking into account emetogenic and patient 
factors such as gender, age, and history of nausea and vomiting in the planned 
chemotherapy regimen, and effective preventive measures based on 
evidence-based guidelines [17]. 

Level 3 A 

5. It is recommended that the Dranitsaris score system can be used to predict the risk 
of CINV in patients individually [16]. 

Level 4 B 

6. The MASCC antiemetic Evaluation tool (MAT) is recommended as a 
self-measuring tool for patients to measure nausea and vomiting [16]. 

Level 4 B 

7. Focus on the reassessment of CINV risk: the treatment plan should be reassessed 
and adjusted before the next cycle of treatment; If the objective of chemotherapy is 
non-curative, the treatment of refractory vomiting may be adjusted [16]. 

Level 5 A 

8.The efficacy of antiemetic therapy should be evaluated for outpatients at each visit 
and for inpatients within 24 hours after chemotherapy [18]. 

Level 5 A 

9. The antiemetic effect should be evaluated within 24 hours after application of 
antiemetic [19]. 

Level 2 A 

10. Strict evaluation of the effect of antiemesis should be reported by the patient to 
the medical staff [19]. 

Level 3 B 

11. It is recommended that patients’ needs and preferences be centered and that 
patients’ home medication be supervised with the help of mobile technology [16]. 

Level 5 A 

12. It is recommended to follow up CINV from the beginning of chemotherapy to the 
5th day after chemotherapy, including the frequency and degree of nausea and 
vomiting, physical condition and medication [13]. 

Level 3 B 
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Continued 

Non-drug 
management 

13. The treatment of CINV should focus on prevention [16]. Level 4 B 

14. The whole course management before, during and after chemotherapy can 
effectively reduce and control the occurrence of CINV [13]. 

Level 3 B 

15. Acupressure can be used as an effective auxiliary treatment measure to improve 
CINV, which can reduce acute and delayed nausea. Neiguan acupressure can 
improve the severity of nausea and vomiting symptoms caused by chemotherapy 
in cancer patients, and reduce the frequency of nausea, vomiting and retching, but 
the effect is not obvious in improving the severity of retching and vomiting 
experience time [20] [21] [22]. 

Level 2 B 

16. Chinese acupuncture has been shown to be effective in controlling anticipatory 
nausea and vomiting [26]. 

Level 2 B 

17. Aromatherapy can significantly relieve acute nausea, acute retching and delayed 
retching after chemotherapy [23]. 

Level 2 B 

18. Ginger and other Chinese herbs are not recommended for CINV prevention [16]. Level 2 B 

19. On the basis of routine nursing during chemotherapy, individualized music 
intervention can significantly reduce the occurrence of severe nausea and 
vomiting in patients, and can significantly improve patients’ tolerance to nausea 
and vomiting [24]. 

Level 2  
B 

20. It is recommended to create a pleasant and comfortable environment, and 
encourage patients to listen to music, read, watch TV, draw and other activities to 
divert patients’ attention and stabilize their emotions, so as to relieve nausea and 
vomiting. Behavioral therapies such as yoga, progressive muscle relaxation, 
hypnotherapy, biofeedback and systematic desensitization can also be used [15] [25]. 

Level 5 A 

21. Behavioral therapy, especially progressive muscle relaxation training, systematic 
desensitization/behavioral therapy, relaxation therapy and hypnotherapy, is 
effective in improving anticipatory nausea and vomiting [18]. 

Level 2 A 

22. Ensure adequate liquid supply, maintain water and electrolyte balance, and 
correct acid-base imbalance [25]. 

Level 5 A 

23. It is recommended to replace plain water with sour fruit juice, broth and 
vegetable soup during chemotherapy to supplement water and nutrition, so as to 
relieve nausea and vomiting [25]. 

Level 5 A 

24. It is recommended to eat a reasonable diet, choose easy to digest, fit the appetite 
of the food, control the amount of food, do not eat cold or overheated food, eat a 
small number of meals, eat 5 to 6 meals a day, and eat more in the morning, less 
water before and after eating [14] [25]. 

Level 3 A 

25. Patients are advised to avoid eating for 1 to 2 hours before and after 
chemotherapy, and to lie down half an hour after eating [25]. 

Level 5 A 

26. Avoiding exposure to irritating, odorous, or smelly gases can help in the 
treatment of anticipatory nausea and vomiting [15]. 

Level 3 A 

27. According to the emetic risk of chemotherapeutic drugs and regiments, 
hierarchical management was carried out [25]. 

Level 5 A 

28. It is recommended to establish a follow-up file for patients, complete record and 
dynamic assessment of patients’ nausea and vomiting, and periodic summary for 
dynamic adjustment of management strategies [25]. 

Level 4 A 
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Continued 

Drug 
management 

29. The choice of antiemetic drugs should be based on the emetic risk of chemotherapy 
regimen and previous experience with antiemetic drugs, with full consideration of 
the patient’s relevant risk factors (female, history of motion sickness or morning 
sickness, under 50 years of age, history of alcohol consumption, anxiety, and history 
of chemotherapy induced nausea and vomiting) [16]. 

Level 5 A 

 30. Determine the best treatment for patients at risk of emesis. If oral administration 
is difficult for vomiting patients, rectum or intravenous administration may be 
possible; Multiple drug combinations can be used when necessary, and different 
regimens or pathways can be selected [25]. 

Level 5 A 

 31. For patients without a history of nausea and vomiting, antiemetic drugs do not 
need to be routinely administered before chemotherapy [25]. 

Level 2 A 

 32. Intensive antiemesis is recommended for patients with a history of vomiting, 
motion sickness, anxiety and other high risk factors for nausea and vomiting [13]. 

Level 3 B 

 33. Antiemetic drugs for CINV may be administered orally, percutaneous, 
intravenously, and non-oral routes are recommended for patients at risk of CINV 
or who are unable to swallow and digest tablets due to vomiting [16]. 

Level 5 A 

 34. Long-acting or combination antiemetics are recommended for patients with day 
chemotherapy prior to chemotherapy to reduce the need for home administration 
[16]. 

Level 1 A 

 35. Oral or topical dosage forms are recommended for patients at home to increase 
convenience of administration and patient comfort [16]. 

36. Intravenous injection 30 minutes before the first dose of chemotherapy; Oral 
preparations should be used 30 to 60 minutes before the first dose of 
chemotherapy drugs. The transdermal patch should be applied to the flat skin of 
the upper arm/forechest 24 to 48 hours before the first dose of chemotherapy. For 
the prevention of delayed nausea and vomiting, oral antiemetic medication should 
be taken in the morning when getting up [16]. 

Level 5 A 

Level 5 A 

 37. While preventing and treating vomiting, care should be taken to avoid adverse 
reactions to antiemetic drugs [14]. 

Level 3 A 

 38. Patients should self-manage the use of oral medications. However, optional 
intravenous administration should be considered in cases where nausea and 
vomiting prevent patients from receiving oral therapy [27]. 

Level 4 B 

 39. In the presence of CINV, single antiemetic oral medication or prophylaxis is 
recommended for patients receiving low or minimal emetic oral medication. If 
multiple oral medications are used in combination, the risk of vomiting may 
increase and adequate prevention is needed [28]. 

Level 2 B 

 40. For breakthrough nausea and vomiting, 24 hours of fixed administration should 
be considered, depending on the patient’s symptoms [18]. 

Level 3 B 

Multidisciplina
ry cooperation 

41. The establishment of MDT teams including oncologists, gastroenterologists, nurses, 
clinical pharmacists and dietitians is conducive to standardizing CINV management, 
reducing the incidence of CINV, improving patients’ compliance, improving 
patients’ quality of life, and improving patients’ treatment satisfaction [16]. 

Level 3 A 

Education and 
training 

42. Strengthen training of CINV nurses, including awareness of highly emetic 
chemotherapy (HEC) and moderate emetic chemotherapy (MEC) regiments, the 
role of patient-related factors, and the importance of optimal preventive care [17]. 

Level 4 B 
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Continued 

Health 
education 

43. For patients with anticipatory nausea and vomiting, more knowledge about CINV 
can be provided so that they can fully understand what may happen in the course 
of treatment and corresponding measures can be given. For patients with excessive 
anxiety, antianxiety medication may be administered the night before [13]. 

Level 3 B 

44. Life and psychological education for patients and their caregivers is helpful to 
reduce the occurrence of CINV [16]. 

Level 2 A 

45. The doctor, nurse, or clinical pharmacist should describe the various types of 
CINV, such as acute, delayed, and anticipatory nausea and vomiting, to the patient 
in detail. Key talking points include describing how CINV treatment is 
preventative in nature, and that they should continue to use anti-emetic 
medication on time even if they do not experience nausea or vomiting. Education 
on delayed nausea and vomiting should be paid particular attention to patients 
discharged from hospital and at home with oral chemotherapy [16]. 

Level 3 A 

46. Common adverse reactions to antiemetic drugs include constipation, headache, 
extrapyramidal reactions, arrhythmia, excessive sedation, and metabolic 
syndrome. We should strengthen the education of patients, treat the symptoms 
when the symptoms are serious, and adjust the next cycle of chemotherapy to 
prevent and stop emesis program accordingly [16]. 

Level 3 A 

4. Results 
4.1. Risk Assessment and Management 

The occurrence and severity of CINV are affected by a variety of factors, the 
mechanism of which is complex and there are large individual differences. In 
recent years, it has been clear that, in addition to the type of chemotherapy drugs 
or administration plan, individual risk factors such as patient’s gender, age and 
history of morning sickness also affect the occurrence of CINV in high-risk pa-
tients. The likelihood of CINV in high-risk patients is 3 - 4 times that of low-risk 
patients. Therefore, early prediction, rapid identification of CINV risk, and ef-
fective control of CINV is extremely critical. Comprehensive collection of indi-
vidual CINV influencing factors and accurate symptom assessment are the basis 
of treatment decision-making and adjustment. History assessment included pa-
tient age, psychological expectations, sleep status, morning sickness history, 
whether patients had received chemotherapy with platinum-based or anthracyc-
lines, whether they had taken over-the-counter antiemetic drugs at home, and 
whether CINV had occurred during previous chemotherapy. The Dranitsaris 
scoring system and online tool (http://www.riskcinv.org/) can be used to indivi-
dually predict the risk of CINV in patients, which can easily identify high-risk 
patients before each chemotherapy cycle, so as to optimize patients’ CINV man-
agement and adjust medication in subsequent courses [29]. A comprehensive 
assessment of symptoms can lead to more interventionable information and in-
dividualized interventions to reduce the patient’s experience of discomfort. Due 
to the subjectivity of CINV, patients can get the best symptom management only 
after they accurately self-report their symptoms [30]. It is recommended that 
clinicians provide patient-appropriate tools for measuring nausea and vomiting 

https://doi.org/10.4236/ym.2023.71004
http://www.riskcinv.org/


P. P. Zheng et al. 
 

 

DOI: 10.4236/ym.2023.71004 37 Yangtze Medicine 
 

to help patients accurately self-report CINV, inform patients how to monitor 
CINV and note the severity of symptoms, and encourage patients to freely dis-
cuss their thoughts, fears, and experiences with CINV. At present, visual simula-
tion scale MASCC antiemesis Evaluation tool (MAT) is clinically recommended 
as a self-measuring tool for patients to measure nausea and vomiting. It is a 
self-reporting CINV evaluation tool, which can be used by printing forms or 
smart phone applications [31]. At the same time, attention should be paid to the 
reassessment of CINV risk, and the treatment plan should be reassessed and ad-
justed before the next cycle of treatment. Antiemetic efficacy should be evaluated 
at every visit for outpatients and within 24 hours after chemotherapy for inpa-
tients. The antiemetic effect and adverse drug reactions should be timely eva-
luated after each application of antiemetic drugs, and generally reported by the 
patient to the medical staff within 24 hours after medication. For discharged pa-
tients should pay attention to the continuity of care outside the hospital, do a 
good job of follow-up work, follow-up time recommended from the beginning 
of chemotherapy to the 5th day after chemotherapy, can use mobile technology to 
monitor patients at home medication, the recommended follow-up content in-
cludes nausea and vomiting frequency and degree, physical condition, medica-
tion, etc. 

4.2. Non-Drug Management 

Non-drug intervention plays an important role in alleviating CINV in patients. 
Non-drug intervention has low risk and low cost, so it has been widely con-
cerned at present. At present, CINV treatment is mainly prevention, the whole 
risk period should be protected against CINV, and the program recommended 
by the guidelines should be used to standardize treatment. In the whole CINV 
management, it is very important to establish the system of multiple follow-up 
visits, complete records and dynamic evaluation. The whole-course management 
of CINV before, during and after treatment can effectively reduce and control 
the occurrence of CINV in patients. At present, the nursing technique of tradi-
tional Chinese medicine has been widely concerned because of its less trauma 
and better curative effect. Acupressure and acupuncture of traditional Chinese 
medicine can be used as effective auxiliary treatment measures to improve CINV, 
and aromatherapy also has a certain effect on CINV. There is insufficient evi-
dence for the use of ginger and other complementary or alternative therapies to 
prevent nausea and vomiting in cancer patients, and ginger and other Chinese 
herbs are not recommended for the prevention of CINV. Pleasant and comfort-
able environment is particularly important for patients. Studies have pointed out 
that creating a good environment can alleviate the discomfort brought by CINV 
to patients. Therefore, medical staff should do a good job of ward environment 
sorting and maintenance work. In addition, for patients with CINV, dietary care 
is indispensable, should be a reasonable collocation of diet, light diet, eat less and 
more meals, eat 5 - 6 meals a day, and eat more properly in the morning, before 
and after eating less water. During chemotherapy, juice with sour flavor, broth, 
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vegetable soup instead of plain water to replenish moisture and nutrition, to re-
lieve nausea and vomiting. Ensure adequate liquid supply, maintain water and 
electrolyte balance, and correct acid-base imbalance. Avoid eating within 1 to 2 
hours before and after chemotherapy, and lie down half an hour after eating to 
avoid gastroesophageal reflux and vomiting symptoms. Avoid exposure to irri-
tating, odorous or smelly gases during chemotherapy to avoid exacerbating nau-
sea and vomiting. Therefore, medical staff should strengthen the health educa-
tion of patients and their families, in order to alleviate the discomfort caused by 
CINV through education and guidance. According to the emetic risk of chemo-
therapy drugs and programs, the patients were managed by grades, and fol-
low-up files were established to record and dynamically evaluate the nausea and 
vomiting of patients, conduct whole-process management, and summarize reg-
ularly, so as to dynamically adjust the management strategy, so as to conduct 
early intervention, reduce the nausea and vomiting symptoms of patients, and 
improve the quality of life of patients. 

4.3. Drug Management 

Nausea and vomiting caused by chemotherapy can be divided into three catego-
ries: acute, delayed and antiemetic. It is suggested that the selection of antiemetic 
drugs should be based on the emetic risk of chemotherapy regimen and previous 
experience in using antiemetic drugs, and the relevant risk factors of patients 
should be fully considered. Risk factors include being female, having a history of 
motion sickness or morning sickness, being younger than 50, drinking alcohol, 
anxiety, and a history of chemotherapy-related nausea and vomiting. These risk 
factors can increase the probability of its occurrence. CINV antiemetic drugs can 
be administered orally, percutaneous, intravenously, or rectum or intravenously 
if the vomiting patient is unable to swallow and digest the tablets due to vomit-
ing; When necessary, multiple drug combination therapy can be selected, and 
different schemes or different routes can be selected. The usage, dosage and time 
of different routes of administration should be mastered, and the adverse reac-
tions of drugs should be observed. Oral or topical dosage forms can be used for 
patients at home to increase convenience of administration and patient comfort. 
Long-acting or combination antiemetics may be used before chemotherapy to 
reduce the need for home administration. Prevention of CINV should be in-
itiated before chemotherapy and should last long enough to cover the duration 
of the risk of vomiting. For patients without a history of nausea and vomiting, it 
is not necessary to routinely administer antiemetic drugs before chemotherapy. 
For patients with a history of vomiting, motion sickness, anxiety and other 
high-risk factors for nausea and vomiting, strengthen antiemesis. For break-
through nausea and vomiting, 24 hours of fixed administration should be consi-
dered, depending on the patient’s symptoms. 

4.4. Multidisciplinary Cooperation 

The implementation of multidisciplinary management, medical work process 
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has both division of labor and cooperation, mutual assistance and different fo-
cus. The establishment of MDT teams including oncologists, gastroenterologists, 
nurses, clinical pharmacists and dietitians is conducive to standardizing CINV 
management, reducing the incidence of CINV, improving patients’ compliance, 
improving patients’ quality of life, and improving patients’ treatment satisfaction. 

4.5. Education and Training 

Although the use of antiemetic drugs can reduce the incidence of CINV, the im-
provement effect of CINV is not good due to the underestimation of CINV 
problems by patients or medical staff and the non-standard use of clinical prac-
tice guidelines in the control and management of CINV. Oncology nurses play 
an important role in nursing patients with chemotherapy, and their influence 
and status become more and more prominent. The core position of nurses in 
CINV management can effectively control the occurrence of CINV and play a 
positive role in improving patients’ symptoms. Strengthen training of CINV 
nurses, including awareness of highly emetic chemotherapy (HEC) and mod-
erate emetic chemotherapy (MEC) regiments, the role of patient-related factors, 
and the importance of optimal preventive care. 

4.6. Health Education 

Life and psychological education for patients and their caregivers, such as wear-
ing loose clothes, resting when tired, avoiding eating that causes stomach upset, 
paying attention to the amount of food, etc., can help patients relieve the dis-
comfort of nausea and vomiting, and help reduce the occurrence of CINV. Ex-
plain the knowledge about CINV, so that they have a comprehensive under-
standing of what may happen in the course of treatment and corresponding 
measures can be given. For patients with excessive anxiety, psychological guid-
ance and, if necessary, antianxiety medication should be given the night before 
medication. For patients discharged from hospital or at home with oral chemo-
therapy drugs, attention should be paid to strengthening education, informing 
adverse drug reactions and precautions, treating symptoms appropriately when 
symptoms are serious, and making corresponding adjustments to the next cycle 
of chemotherapy prevention and antiemetic program. 

5. Conclusion 

This study summarized the best evidence from 6 aspects in the assessment and 
management of chemotherapy-related nausea and vomiting in cancer patients, 
providing evidence-based evidence for medical staff. However, it cannot be di-
rectly replicated in the clinic. Therefore, it is necessary to analyze the promoting 
factors and impediments to the application of evidence by medical staff in com-
bination with the existing environment of the undergraduate room and the will 
of patients, consider the suitability and feasibility of each piece of evidence, and 
extract local evidence and apply it in clinical practice to reduce the incidence of 
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chemotherapy related nausea and vomiting in cancer patients and improve the 
quality of care. Although the evidence summary of this study was formulated in 
strict accordance with evidence-based methodology, there were still recommen-
dations based on expert consensus or lower-level evidence, so it is necessary to 
carry out high-quality original research to enrich the evidence. 
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Abstract 
Background: With the development of high quality nursing service, hospitals 
put forward higher requirements for nurses’ service level. In recent years, the 
number and quality of specialized nurses remain to be improved despite the 
remarkable achievements in the construction of specialized nurses. Objec-
tive: This study intended to explore a standardized training mode for nurses 
oriented by training and assessment of nursespecialty knowledge and to sum-
marize the practical experience of this mode. Methods: The training and as-
sessment program was formulated by starting from the objectives of training 
clinical front-line nursing staff in our hospital, and the standard training and 
assessment were carried out from four aspects: the specialized disease know-
ledge, the condition observation and reporting ability, emergency and severe 
disease nursing, and perioperative accelerated rehabilitation guidance. These 
four items are hereinafter referred to as “Four Passes” training and assess-
ment, and it was practiced in the assessment and training of nurses in our 
hospital from 2020 to 2022. Results: A total of 915 front-line caregivers were 
surveyed in our study, including 772 nurses and 143 doctors. After two years 
of implementation, the self-evaluation of nurses increased from (2.96 ± 0.79) 
points to (3.64 ± 0.78) points, and the evaluation score by doctors increased 
from (3.94 ± 0.74) points to (4.26 ± 0.72) points. The core competence of 
specialty increased from (69.22 ± 16.53) points to (85.42 ± 14.44) points. The 
scores of all dimensions after training were higher than those before training, 
with statistical significances. Conclusion: The “Four Passes” training and as-
sessment of nurse specialty knowledge can fully mobilize the enthusiasm of 
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managers and nurses in all departments, ensure solid specialty knowledge, 
improve nurses’ core competence, improve nursing quality, and create a har-
monious relationship between nurses and patients as well as between doctors 
and patients. 
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1. Introduction 

With the development of high-quality nursing service, higher requirements are 
put forward for nurses’ service level in hospitals at all levels. Nursing work in 
medical institutions directly faces patients, involves medical quality and patient 
safety, and affects the people’s health and subjective experience of medical treat-
ment. The national policy proposes to promote the development of high-quality 
nursing, continuously improve nursing quality, innovate the nursing service mod-
el, strengthen the construction of nursing discipline, take effective measures to 
formulate targeted training content, improve the ability of nurses to observe, 
evaluate, rehabilitate and guide patients [1] [2]. The training of specialty know-
ledge and skills in nurse training in China was mainly conducted by national or 
provincial specialists. Although remarkable achievements have been made in the 
construction of the team of specialized nurses since the 11th Five-Year Plan, the 
number, field and service scope of specialized nurses need to be further expanded. 
The proportion of specialized nurses accounts only for 10%, which cannot meet 
the urgent needs of clinical nursing work [2]. In terms of the assessment of 
nurses’ specialized knowledge and skills, although many aspects of training fields 
have been gradually established for nurses’ specialized training in China, a sys-
tem and related standards have not been established, and the training manage-
ment system needs to be further improved and perfected [3]. Therefore, it is ur-
gent to form a systematic and standardized system to improve nurse training and 
assessment. The “Four Passes” training and assessment of nurses’ specialty know-
ledge included two aspects: training and assessment, specifically involving the 
cultivation of four abilities, including specialized disease knowledge, disease ob-
servation and reporting, emergency and severe disease nursing, and periopera-
tive accelerated rehabilitation guidance. In this study, “Four Passes” training and 
assessment of nurse specialty knowledge was applied to the cultivation of clinical 
nurses’ nursing ability, and good results have been achieved. The report is as 
follows. 

2. Subjects and Methods 
2.1. Subjects 

The training and assessment program was formulated by starting from the ob-
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jectives of training clinical front-line nursing staff in our hospital, and the stan-
dard training and assessment were carried out from four aspects: the specialized 
disease knowledge, the condition observation and reporting ability, emergency 
and severe disease nursing, and perioperative accelerated rehabilitation guid-
ance. These four items are hereinafter referred to as “Four Passes” training and 
assessment, and it was practiced in the assessment and training of nurses in our 
hospital from 2020 to 2022. 

Inclusion criteria: 1) On-the-job nurses in our hospital; 2) Working life ≥ 1 
year; 3) Age ≤ 45 years old; 4) Informed consent and effective cooperation. Ex-
clusion criteria: 1) Leave time ≥ 5 months within a year; 2) Nurses in nursing 
management positions; 3) Advanced nurses, interns and trainee nurses. 

2.2. Methods 
2.2.1. Formulation of the Contents of “Four Passes” Training and  

Assessment of Nurse Specialty Knowledge 
1) Pass of specialty knowledge 
Nurses in clinical nursing post and nursing teaching post shall be proficient in 

all disease-related knowledge of their specialty based on the sixth edition of Na-
tional Undergraduate Nursing Textbooks for General Higher Education. The 
nurses on the outpatient medical technology posts were organized by the outpa-
tient medical technical nursing unit. On the basis of soliciting the opinions of 
the department director, each medical technical department sorted out the basic 
theoretical knowledge related to at least 10 kinds of diseases or examinations and 
operations, and submitted it to the outpatient medical technical nursing unit for 
review and summary, following by forming the “Manual of Specialized Nursing 
Essential Theoretical Knowledge of Outpatient Medical Technical Posts”. Nurses 
of all departments shall learn and master the contents. 

2) Pass of disease observation and reporting 
Nurses shall be skilled in disease assessment, including observation of poten-

tial risk, causes and manifestations for disease development and aggravation. 
They should fully perform the duty of observation and nursing by timely patrol, 
observation, assessment, recording of the patients’ condition, and report the 
condition according to the “Ten Knowledges for Responsible Nurse”. Reporting 
frequency: The responsible nurse works closely with the doctor to strictly im-
plement the integration of medical care and patient management. The responsi-
ble nurse of each shift is required to report to the doctor at least 4 times a day in 
the morning, afternoon, middle shift and before leaving work in the morning, 
and report any changes or abnormalities in the disease condition at any time. 
Reporting methods: Face to face, phone, text message, WeChat and other forms 
of reporting can be adopted. Reporting contents: The nurse should focus on re-
porting the condition of patients with emergency and severe disease, first level 
nursing, operation, delivery, unstable condition, potential high risk, special treat-
ment or examination, dispute tendency, and so on. Disease management: If the 
doctor needs to see and deal with the patient on site, the nurse should make an 
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effective report. 
3) Pass of emergency and severe disease nursing 
According to the “Quality Evaluation Standards of Nursing Work for Criti-

cally Ill Patients”, the assessment was conducted from the aspects of condition 
observation, basic nursing, diet, lying position, respiratory tract management, 
piping nursing, risk prevention, nursing measures, early rehabilitation, huma-
nistic nursing, health guidance, nursing records, instrument and equipment use, 
and observation. “Staffing” (6 points) belongs to the department management 
factor, and the score is directly obtained in the personal assessment. 

4) Pass of perioperative accelerated rehabilitation 
The Nursing Department and the accelerated rehabilitation nursing team com-

pleted the special training of accelerated rehabilitation in the whole hospital, and 
developed the template of accelerated rehabilitation in the perioperative period. 
Under the guidance of the accelerated rehabilitation team, all departments de-
veloped trial programs for accelerated rehabilitation, including preoperative 
preparation, postoperative diet, activities, medication, nutrition and pain man-
agement in the perioperative period, by consulting literature, guidelines and 
other materials, using evidence-based methods, communicating with doctors, 
anesthesiologists and dietitians. Specific schedules were formulated, and accele-
rated rehabilitation processes and norms for various surgeries were improved. 

2.2.2. Establishment of a “Four Passes” Assessment team for Training 
and Assessment of Nurse Specialty Knowledge 

The “Four Passes” assessment team was established, with the team leader being 
the director of Nursing Department, and the deputy team leader being four 
chief nurses of Clinical Management Department. The team members were 
head nurses with rich specialty knowledge and clinical experience and strong 
communication and coordination ability. Several personnel were selected ran-
domly during the assessment. The group leader was responsible for guidance, 
quality control and supervision, and the team members were responsible for 
specific assessments. 

2.2.3. Launching of “Four Passes” Training and Examination for Nurse 
Specialty Knowledge 

Under the guidance of the Nursing Department, all clinical management de-
partments carried out training in a unified manner, and the head nurses of 
each specialty were in charge of the specific training. They established specia-
lized disease learning groups, organized clinical front-line nurses to learn and 
clock in, and learn through online and offline communication. In the clinical 
practice training, the head nurse listened to the responsible nurse about the 
patients’ condition report and nursing measures taken, carried out a compre-
hensive and overall evaluation of critically ill patients according to patients’ 
disease characteristics and changes in the condition, and put forward nursing 
guidance for nurses with prominent focus, strong organization, special cha-
racteristics and foresight. 
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2.2.4. Evaluation on the Effect of “Four Passes” Training and Assessment 
of Nurse Specialty Knowledge 

1) Self-designed questionnaire was used to evaluate the effect before and after 
“Four Passes”, including two dimensions of nurses’ self-evaluation and doctors’ 
evaluation in five aspects: specialized disease knowledge, disease observation and 
reporting, emergency and severe disease nursing, perioperative accelerated reha-
bilitation guidance, and overall evaluation. A 5-point Likert scale was used for 
scoring, with 1 being very dissatisfied, 2 dissatisfied, 3 average, 4 satisfied and 5 
very satisfied. The higher the total score, the higher the satisfaction of nurses and 
doctors. 2) Evaluation of nurses’ comprehensive ability: The core competence 
scale for specialist nurses developed by scholar Zhang Yulian [4] was adopted, 
which includes 45 items involving 8 dimensions: basic practical ability (includes 
5 items), post specialized nursing ability (includes 9 items), ability to solve post 
problems (includes 4 items), learning ability (includes 5 items), organization and 
coordination ability (includes 4 items), critical thinking ability (includes 6 items), 
post practice and innovation ability (includes 5 items), and nursing scientific re-
search ability (includes 7 items). The higher the score means the stronger the 
nurse’s core competence. 

2.3. Statistical Approaches 

SPSS 20.0 was used for data analysis. The measurement data conforming to 
normal distribution were expressed as mean ± standard deviation, the paired 
t-test was used for the before and after comparisons. The rank sum test was used 
for those not conforming to normal distribution. P < 0.05 was considered as sta-
tistically significant difference. 

3. Results 
3.1. General Information of the Subjects (Table 1) 

There were 29 male and 743 female nurses in the 772 nurses who had passed the 
“Four Passes” in the training and assessment of nurse specialty knowledge. The 
number of people with bachelor’s degree or above was 616, accounting for 82.9% 
of the number of people assessed; 397 (51.4%) were staff with primary profes-
sional titles, 294 (38.1%) had worked for 6-10 years, and the main capability lev-
el was N1, accounting for 45.2% of the total number. Among them, the number 
of surgical and medical nurses was the largest, with surgical nurses accounting 
for 31.1% (240) and medical nurses (227) 29.4%. The “Four Passes” examination 
was mainly conducted for clinical nursing posts, with 753 people, accounting for 
97.5%. 

Among 143 doctors investigated, 72 (50.3%) were male and 71 (49.7%) were 
female. 142 (99.3%) with a bachelor’s degree or above; The number of attending 
physicians was the largest, with 66 accounting for 46.15%; There were 47 physi-
cians (32.87%) in internal medicine and 55 (38.46%) in surgery. 46 people with 
6-10 years of working experience accounted for 32.17%. Additional general in-
formation is shown in Table 1. 
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Table 1. General information questionnaire. 

 

Nurse Doctor 

Category 
Number 
of people 

Proportion Category 
Number 
of people 

Proportion 

Gender 
Male 29 3.8% Male 72 50.30% 

Female 743 96.2% Female 71 49.70% 

Official academic 
credential 

Junior college 156 20.2% Junior college 1 0.70% 

Bachelor 615 19.7% Bachelor 31 21.68% 

Master 1 0.1% Master 76 53.15% 

Doctor 0 0.0% Doctor 34 23.78% 

Professional title 

Nurse 236 30.6% Postdoctor 1 0.70% 

Senior nurse 397 51.4% Resident doctor 23 16.08% 

Supervisor nurse 137 17.7% Attending doctor 66 46.15% 

Co-chief superintendent nurse 1 0.1% Associate chief physician 28 19.58% 

Chief superintendent nurse 1 0.1% Chief physician 26 18.20% 

Capability level 

N0 46 6.0% Director of department 5 3.50% 

N1 349 45.2% Deputy director department 8 5.59% 

N2 326 42.2% Other 14 9.79% 

N3 49 6.3% No 116 81.12% 

N4 2 0.3%   0.00% 

Department 

Internal Medicine Department 240 31.1% Internal Medicine Department 47 32.87% 

Surgery Department 227 29.4% Surgery Department 55 38.46% 

Obstetrics and Gynecology 
Department 

40 5.2% 
Obstetrics and Gynecology 
Department 

19 13.29% 

Pediatric Department 49 6.3% Pediatric Department 9 6.29% 

Intensive care Department 50 6.5% Intensive Care Department 2 1.40% 

Emergency Department 38 4.9% Emergency Department 0 0.00% 

Operating room 76 9.8% Operating room 2 1.40% 

Non-clinical department 1 0.1% Non-clinical department 0 0.00% 

Other 51 6.6% Other 9 6.29% 

Job category 

Clinical nursing post 753 97.5%   0.00% 

Nursing teaching post 17 2.2%   0.00% 

Outpatient medical 
technology post 

2 0.3%   0.00% 

Age 
≤25 78 10.1% ≤25 1 0.70% 

26 - 30 384 49.7% 26 - 30 14 9.79% 

 31 - 35 196 25.4% 31 - 35 46 32.17% 

 36 - 40 76 9.8% 36 - 40 39 27.27% 
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Continued 

 ≥41 38 4.9% ≥41 43 30.07% 

Working age 

≤5 291 37.7% ≤5 30 20.98% 

6 - 10 294 38.1% 6 - 10 46 32.17% 

11 - 15 118 15.3% 11 - 15 28 19.58% 

16 - 20 36 4.7% 16 - 20 7 4.90% 

≥21 33 4.3% ≥21 32 22.38% 

 
Table 2. Nurses’ self-evaluation and doctors’ evaluation in “Four Passes”. 

 Evaluation method 
Before 

implementation 
After 

implementation 
Z/T P 

Specialized disease knowledge 
Nurse self-assessment 3.26 ± 0.76 4.05 ± 0.67 19.53 0.001 

Doctors’ evaluation 3.94 ± 0.66 4.36 ± 0.61 −5.38 0.001 

Observation and reporting 
Nurse self-assessment 3.29 ± 0.79 4.06 ± 0.68 18.66 0.001 

Doctors’ evaluation 3.80 ± 0.73 4.19 ± 0.73 −4.55 0.001 

Emergency and severe disease care 
Nurse self-assessment 3.27 ± 0.78 4.02 ± 0.67 18.68 0.001 

Doctors’ evaluation 3.94 ± 0.70 4.43 ± 0.69 −5.05 0.001 

Accelerated rehabilitation during  
perioperative period 

Nurse self-assessment 2.07 ± 1.81 2.42 ± 2.07 6.01 0.001 

Doctors’ evaluation 3.98 ± 0.74 4.43 ± 0.66 −4.14 0.001 

Overall evaluation 
Nurse self-assessment 2.96 ± 0.79 3.64 ± 0.78 −15.07 0.001 

Doctors’ evaluation 3.94 ± 0.74 4.26 ± 0.72 −3.57* 0.001 

Note: *Denotes t-test. 

3.2. Nurses’ Self-Evaluation and Doctors’ Evaluation before and 
after “Four Passes” (Table 2) 

After the implementation of the “four Pass” training, the self-assessment of doc-
tors and nurses in the four aspects of specialized disease knowledge, observation 
and reporting, emergency and severe disease care, and accelerated rehabilitation 
during perioperative period increased significantly. All the differences were sta-
tistically significant (P < 0.05). 

3.3. Core Competence of Nurses before and after “Four Passes” 
(Table 3) 

After the implementation of the “four links” training, the core abilities of nurses 
were significantly improved. The difference was statistically significant (P < 0.05). 

4. Discussion 
4.1. The “Four Passes” Training and Examination Promotes the 

Cultivation of Nurses’ Systematic Clinical Thinking Ability 

Systematic clinical thinking is the soul of clinical work [5]. Systematic clinical  
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Table 3. Core competence of nurses before and after “four passes”. 

Item 
Before 

implementation 
After 

implementation 
Z/T P 

Basic practical ability 15.27 ± 3.72 18.59 ± 3.45 −17.493 0.001 

Professional post nursing ability 41.09 ± 9.58 50.50 ± 8.43 −18.562 0.001 

Ability to solve post nursing 
problems 

50.82 ± 11.90 62.51 ± 10.36 −18.592 0.001 

Post practice and innovation 
ability 

63.13 ± 14.98 77.75 ± 13.01 −18.419 0.001 

Organization and coordination 
ability 

72.84 ± 17.30 89.66 ± 15.01 −18.375 0.001 

Nursing scientific research ability 89.53 ± 21.75 110.64 ± 19.11 −18.199 0.001 

Critical thinking ability 104.46 ± 25.71 129.26 ± 22.66 −18.113 0.001 

Learning ability 116.66 ± 28.86 144.40 ± 25.44 −18.006 0.001 

Total score of core competence 69.22 ± 16.53 85.42 ± 14.44 20.501* 0.001 

Note: *Denotes t-test. 
 

thinking ability of nurses is one of the important core competencies of nurses, 
which refers to the ability of nurses to solve problems through analysis, logical 
reasoning, clinical judgment and decision-making on diagnosis and treatment of 
diseases in clinical practice [6]. “Four Passes” for nurses changed the previous 
clinical routine training assessment based on project content, included the 
nursing work required in the full flow into the scope of training and assessment, 
including condition observation and reporting, which enriches and extended the 
content of nursing training and assessment. It really realizes the complete com-
bination of training, assessment and clinical practice. The training and assess-
ment covered the whole process of nursing, so that nurses’ passive executive con-
sciousness was converted into active thinking, active participation, active work 
consciousness, and the nurses consciously combined practice, thinking and learn-
ing, which promotes the cultivation of nurses’ systematic clinical thinking. 

4.2. The “Four Passes” Training and Examination Enhances  
the Post Competency of Nurses 

Post competency refers to the sum of knowledge, skills, abilities and characteris-
tics that enable employees to be competent for their positions and produce ex-
cellent performance in a specific organization [7]. In the “four passes” training 
and assessment of nurses, post competency is the core, which is used to improve 
nursing quality and nursing skills. Oriented by the post needs of nurses, the 
project paid attention to the training of clinical practice application of nurses, so 
as to achieve the training purpose of “improving the ability of nurses to provide 
standardized nursing services independently for patients”. This is consistent 
with the research results of scholars such as Yu Hehua [8] [9] [10]. Post compe-
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tency training, including solid professional knowledge, acute observation, effi-
cient disease reporting and effective nursing training for critically ill patients, 
enables nursing staff to understand the changes of patients’ conditions more 
comprehensively and quickly, and timely cooperate with doctors to provide more 
accurate nursing. 

4.3. The “Four Passes” Training and Examination Improves  
Doctors’ Evaluation on Nurses and Nurses’ Self-Evaluation 

The evaluation of nurses by doctors can objectively reflect the basic and ad-
vanced professional knowledge, nursing skills and first aid cooperation, nursing 
clinical thinking ability, communication and coordination ability, psychological 
quality and other levels of nurses. Nurses’ self-evaluation is a basic evaluation of 
their own ability and value. As a major personality trait, it has positive promo-
tion significance to nurses’ positive coping style and work commitment [11]. 
Rich professional knowledge, effective disease observation and reporting are 
important conditions to ensure effective communication and coordination. The 
outcome of patients depends on the ability level of doctors and nurses, and more 
on the degree of cooperation between doctors and nurses [12]. This study showed 
that after the “Four Passes” training and assessment of nurses, the scores of both 
doctors’ evaluation of nurses and nurses’ self-evaluation in the specialized dis-
ease knowledge, condition observation and reporting, emergency and severe dis-
ease care, perioperative accelerated rehabilitation, and overall evaluation, were 
all higher than before the training, which is consistent with the research results 
of Bateman RM et al. [13] [14] by strengthening the training of specialty know-
ledge and paying attention to the observation of medical conditions, doctors’ sa-
tisfaction and nursing quality can be further improved. 

4.4. The “Four Passes” Training and Examination Can Significantly 
Improve the Core Competence of Nurses 

The core competence of nursing is an important necessary competence of clini-
cal nursing professionals, and also an important indicator of whether a nurse 
can timely and calmly respond to critical patients and emergency treatment. 
Through the “Four Passes” training and examination of nurses, the eight core 
abilities of nurses, including basic practical ability, specialized post nursing abil-
ity, and solving post nursing problems, have been improved, showing statistical 
differences. Through the assessment of nurses’ comprehensive ability, the core 
competence of nurses can be improved, the quality of nursing service can be 
improved, and the satisfaction of patients to nurses’ service can be improved. 
This is consistent with the findings of many scholars, such as Laurant M [15], 
who used Internet as the way to improve the clinical ability of nurses and re-
ceived good results. The core competence of nursing staff can provide patients 
with good nursing services, build a harmonious nurse-patient relationship, im-
prove patients’ treatment and nursing compliance, and make patients recover 
early [16] [17]. 
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Limitations in this study: 1) The single-center and small sample size study re-
duced the reliability of conclusions; 2) The practice experience of standardized 
training mode for nurses based on training and assessment of nursing profes-
sional knowledge has not been promoted in other hospitals. In summary, nurse 
professional knowledge “four” training and assessment, fully mobilize the en-
thusiasm of managers and nurses in all departments, ensure solid professional 
knowledge, help to improve the core competence of nurses, improve nursing 
quality, create harmonious nurse-patient relationship and improve doctor-patient 
relationship. 
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