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ABSTRACT

It was to investigate the anti-stress level and clinical rehabilitation effect of stress system theory-based nursing combined with 
external silver ion dressing in the treatment of severe burns. 60 severe burn patients were selected and randomly divided into the 
control group and the treatment group, with 30 cases in each group. The patients in the control group were treated with routine nursing 
and silver sulfadiazine cream, while those in the treatment group received nursing intervention of stress system theory and externally 
applied silver ion dressing. The post-traumatic growth, coping behavior, social support level, stress response, clinical curative effect, 
incidence of toxic and side effects, prognostic indicators, and serum inflammatory factors were evaluated in the two groups. The total 
scores of post-traumatic growth, coping behavior, and stress response in the treatment group were significantly higher than those in 
the control group (P<0.05). The total effective rate in the treatment group (96.66%) was also higher than that in the control group 
(83.33%) (P<0.05). The wound healing time (21.56±3.28 h) was shorter than that of the control group (29.81±3.67 h) (P<0.05). The 
stress system theory-based intervention could improve the post-traumatic growth of severe burn patients, and promote patients to 
adopt more active coping behaviors. It could also improve the comprehension and anti-stress response of severe burn patients on the 
social support level. Silver ion dressing could improve clinical curative effect and promote wound healing without notable toxic and 
side effects.
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Introduction

Burns are one of the common injuries, and 
there are dozens of thousands of people who are 
disabled or teratogenic because of burns(1). Severe 
burn patients are prone to bloodstream infections 
due to skin barrier damage, compromised immune 
system, use of invasive devices, and multiple wound 
management, leading to an increased risk of death, 
longer hospital stays, and increased healthcare 
costs. Pardesi and Fuzaylov (2017)(2) found that the 
incidence of anxiety, bodily pain, sleep disorders, 
panic, stomachache, and dyspepsia was as high as 

50-94% in burn patients. Li et al. (2017)(3) showed 
that depression occurred in 13-23% of patients 
after discharge, and post-traumatic stress disorder 
occurred in 13-45% of patients. Severe burns in the 
pathological scars inevitably, which not only affect 
the appearance of patients, but also cause organ and 
tissue dysfunction, seriously affecting the patient's 
quality of life, physical and mental health(4-6). Stress 
refers to the body's adaptive response to stressful 
events, whether positive or negative events, will 
cause the corresponding bodily behaviors and 
psychological changes(7, 8). The stress system theory 
points out that psychological stress factors include 
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stress stimuli, stress responses, cognitive evaluations, 
coping behaviors, social support, and personal 
characteristics. When stress occurs, the process of 
stress response is finally determined through the 
mediation of these factors. The stress system theory 
is utilized to explain how these factors act to affect 
physical and mental health, and is widely adopted 
to guide the formulation of scientific intervention 
strategies and the selection of comprehensive 
intervention techniques(9). With the stress system 
theory, Taborsky et al. (2021)(10) conducted nursing 
intervention for severe burn patients, and achieved 
good rehabilitation results.

With the deepening of people's pursuit of 
beauty, the wound treatment asks for higher and 
higher requirements in treating the size and color of 
scars. Thus, new issues have been posed for clinical 
drug selection. Therefore, it is urgent to find a safer 
and more effective treatment method. The silver ion 
dressing is applied in clinical nursing, which can 
not only effectively prevent the contamination of 
physical, chemical, and mechanical factors, but also 
prevent repeated contamination of burn wounds. It 
has the characteristics of keeping the wound clean 
and dry, reducing body fluid loss, and promoting 
wound healing(11-13). As a new dressing, silver ion 
dressing has been widely used clinically. 

But most of the reports about the use of silver 
ion dressings on burn wounds worldwide are the 
case records or personal treatment experiences 
of researchers, so the repeatability is not high for 
clinical experiments. There are few randomized 
controlled trials with a sufficient number of cases, 
so the persuasiveness is low. With the stress system 
theory, the silver ion dressing was applied for 
intervention treatment of severe burn patients in 
this research. It was intended to study its effect on 
post-traumatic growth in severe burn patients, and to 
provide a theoretical basis for clinical work.

 
Materials and methods

Research objects 
60 patients with severe burns in the hospital 

from May 2018 to May 2021 were included. They 
were divided into the control group and the treatment 
group by random number table method, 30 cases in 
each. There were 16 males and 14 females in the 
control group, aged 32-50 years old, with an average 
age of (42.4±4.5) years old; and the average visiting 
time was (5.4±1.2) h. In the treatment group, there 
were 17 males and 13 females, with an age of 34-

51 years old, an average age of (41.4±5.2) years 
old, and the average visiting time of (5.5±1.4) h. 
No significant difference was found in the basic 
information of patients between the two groups 
(P>0.05). Patients included met the following 
inclusion criteria. They met the diagnostic criteria 
for severe burns (the burn area reached 31%-50% 
or the degree Ⅲ burn area reached 10%-20%). They 
could offer the complete clinical data, and had the 
basic skills of reading and comprehension.

Exclusion criteria were listed as below: 
•	The patients were allergic to the researched 

drugs; 
•	Those were in critical condition and unable to 

cooperate with the research; 
•	Those were complicated with chronic diseases 

of the heart, brain, liver, kidney, and so on; 
•	Those suffered from a systemic infection.

Treatment methods
The wounds of all the admitted patients were 

cleaned with 10% iodophor solution. Chlorhexidine 
solution at 1:2000 was used to repeatedly rinse 
the wound, and the blisters were drained. Routine 
symptomatic and supportive treatment such as anti-
tetanus and anti-shock was given.

The cases in the control group were given 
routine nursing and treated with silver sulfadiazine 
cream (Shandong Health Pharmaceutical Co., Ltd., 
approval number of H37022775). An appropriate 
amount of the cream was evenly applied to the 
burns with a thickness of about 2 mm, and the drug 
was changed once a day. Before the drug change, 
the drug cream the previous day should be erased 
off. The wound should be exposed or semi-exposed 
when bandaging according to the depth and location 
of the wound. The treatment lasted for 2 months.

In the treatment group, the cases were given the 
intervention of stress system theory in addition to 
routine nursing. They were additionally treated with 
external silver ion dressing (Anson Bio-Technology 
Co., Ltd., with the national instrument approval 
number of 20163640191). The wound was bandaged 
with multiple layers of sterile gauze, the dressing 
was changed once a day, and the treatment lasted for 
2 months.

Stress system theory
Stressor intensity perception consisted of 

continuous health education and relaxation therapy. 
Continuous health education was conducted including 
admission education, burn-related knowledge 
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education, psychological care, dietary guidance, 
and rehabilitation training guidance. The relaxation 
therapy was mainly to teach patients abdominal 
breathing, muscle relaxation, and other methods, 
supplemented by music therapy to divert their high 
attention to the disease itself. The intervention of 
coping behavior included individual psychological 
counseling and group treatment intervention. 
Individual psychological counseling asked to fully 
communicate with each patient, patiently listen to 
their feelings, and collect, evaluate, and analyze the 
reasons for their negative responses through detailed 
data. Group treatment intervention was to organize 
patients exchange meetings, so as to make patients 
discuss with each other, exchange experience, and 
relieve negative coping methods after they passed the 
shock period smoothly. Strengthening social support 
system required for emotional interventions, training 
of family members for the spiritual sustenance and 
emotional support. 

Cognitive psychological intervention was a 
short-term psychotherapy to eliminate bad emotions 
and behaviors. It was implemented to change bad 
cognition by changing thinking and behaviors.

Observation indicators and evaluation criteria
Before and after intervention, a variety of 

indicators of patients in the two groups were 
evaluated. These indicators included the post-
traumatic growth, coping behavior, social support, 
stress response, clinical curative effect, incidence 
of toxic and side effects, prognostic indicators, 
and serum inflammatory factors before and 
after treatment. The post-traumatic growth level 
was evaluated using the Post-traumatic Growth 
Inventory(14), with a Cronbach's α coefficient of 
0.874. There were 20 items in 5 dimensions, including 
relationships with others, new possibilities, mental 
changes, personal ability, and appreciation for life. 
The total score ranged from 0 to 105, with the higher 
score indicating the more growth.

Coping behaviors were evaluated with the 
Coping Behavior Inventory(15), which included three 
coping strategies of facing, avoiding, and yielding. 
The Cronbach's α coefficient of this scale was 0.85. 
With 20 items in total, each item was scored on a 
degree of 1 to 4. The higher the score, the more 
likely the patient was to adopt this coping behavior.
The Multidimensional Scale of Perceived Social 
Support(16) was adopted to evaluate the social support 
level of patients. The Cronbach's α was 0.92, and 
12 items were contained in this scale. The scale was 

scored with the Likert 7-degree scoring method, 
ranging from strongly disagree to strongly agree 
with 17 points in order for each item. With a total 
score of 1,284 points, the higher the score, the higher 
the level of individual social support.

The level of stress response was compared 
using the symptom checklist(17), as somatization, 
forcing, interpersonal sensitivity, depression, 
anxiety, hostility, terror, bigotry, and psychosis 
were included. The total Cronbach's α coefficient of 
the scale was 0.90, with 90 items. The severity of 
each symptom was scored on a five-degree scoring 
from 1 to 5 points. The higher the score, the lower 
the level of stress response. Evaluation criteria for 
clinical curative effect were described as follows. if 
the patient was cured, the wound healed completely. 
It was effective as the wound healing area >1/3. It 
was ineffective with no change in wound surface or 
wound healing area ≤1/3. The total effective rate was 
calculated as equation (1).

             
Total effective rate=cured rate + effective rate     (1)

The toxic and side effects were counted 
including abnormal carcinoembryonic antigen 
(CEA), abnormal alpha-fetoprotein (AFP), 
abnormal renal function, and abnormal liver 
function. Prognostic indicators were composed of 
wound healing time and the positive rate of bacterial 
culture of the wound. For the detection of serum 
inflammatory factors before and after treatment, 
3 mL of fasting venous blood was collected in the 
morning, and then centrifuged to collect serum. The 
interleukin-1β (IL-1β) and tumor necrosis factor-α 
(TNF-α) in serum were detected by enzyme-linked 
immunosorbent assay.

Statistical methods
An Excel database was built with all the data, 

which were then analyzed by SPSS 19.0 statistical 
software. Measurement data were expressed as 
mean ± standard deviation (x̅±s). Enumeration data 
were analyzed using χ2 test and were expressed as 
percentage (%). The difference was considered of 
statistical significance at P<0.05.

Results

Effects on post-traumatic growth in severe 
burn patients 

Before the intervention treatment, there was no 
statistical difference in the scores and total scores of 
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post-traumatic growth level between the two groups 
(P>0.05). The scores and total scores of interpersonal 
relationships, new possibilities, and appreciation of 
life in the treatment group were obviously higher 
than those in the control group with statistical 
differences (P<0.05). 

The scores and total scores of various dimensions 
of post-traumatic growth after the intervention were 
greatly higher than those before the intervention 
in both groups, showing the statistical differences 
(P<0.05). The details were listed Table 1.

Effect on coping behavior in severe burn 
patients

Before the nursing intervention treatment, no 
statistical difference was discovered between the 
treatment group and the control group in the three 
coping behaviors of facing, avoiding, and yielding 
(P>0.05). After the intervention, there were statistical 
differences in the treatment group compared with 
those before treatment (P<0.05). 

For the patients in the control group, the 
statistical differences were shown in the scores of 
facing and avoiding (P<0.05), but no statistical 
difference in yielding (P>0.05). The score of facing 
in the treatment group were markedly lower than that 
in the control group, showing a statistical difference 
(P<0.05). The scores of avoiding and yielding in the 
treatment group were greatly higher than those in the 
control group, going with the statistical differences 
as well (P<0.05). More detailed analysis was 
displayed in Figure 1.

Effect on social support level in severe burn 
patients

Before the intervention, the social support 
level showed no statistical difference between the 
control group and the treatment group (P>0.05). The 
scores after intervention were significantly higher 
than those before the intervention in both groups, 

and the differences were thought to be statistically 
significant (P<0.05). As shown in Figure 2, the score 
of the treatment group was much higher than that 
of the control group after the intervention, with a 
statistical difference (P<0.05).

Effect on stress response in severe burn 
patients

Before intervention, the scores of stress 
response showed no significant difference between 
the two groups (P>0.05). in the control group, 

there were significant differences in the scores of 
depression, hostility, and psychosis before and 
after the intervention (P<0.05). The significant 
differences were also found in the total score and 
the scores of somatization, depression, hostility, and 
psychosis in the treatment group (P<0.05) before 
and after intervention, whose differences were also 
of statistical significance. 

After the intervention treatment, the scores of 
somatization, interpersonal sensitivity, depression, 
and anxiety in the treatment group were higher 
than those in the control group, which went with 
the statistical differences (P<0.05). As the total 
score reflected the severity of diseases, that of the 
treatment group was notably lower than that of 
the control group (P<0.05); there was a statistical 
difference as presented in Figure 3.

Comparison of clinical curative effect
In the control group, 16 cases (53.33%) were 

cured, and 9 cases (30.00%) gained effective 
effect. In the treatment group, 27 cases (90.00%) 
were cured, while 2 cases (6.66%) were treated 
with effective effect. As could be observed in 
Table 2, the total effective rate in the treatment 
group (96.66%) was higher than that in the control 
group (83.33%), going with a statistical difference 
(P<0.05).

Post-traumatic growth Control group (n=30) t P Treatment group (n=30) t P

Before intervention After intervention Before intervention After intervention

Total score 36.67±4.78 45.56±12.26* 5.83 <0.05 37.56±5.27 56.27±8.17*# 1.29 <0.05

Interpersonal relationship 10.56±3.14 12.62±5.18* 2.91 <0.05 11.34±3.71 16.27±4.28*# 1.31 <0.05

New probability 3.27±1.67 6.52±2.76* 3.81 <0.05 3.54±1.89 9.28±3.18*# 0.89 <0.05

Personal ability 11.67±2.87 13.27±4.28* 2.18 <0.05 12.36±3.83 14.47±3.14* 0.56 <0.05

Mental changes 3.56±1.68 4.27±1.28* 6.27 <0.05 3.65±1.59 4.18±2.19* 0.61 <0.05

Appreciation of life 7.81±2.76 8.27±2.78* 5.48 <0.05 7.61±2.61 11.25±3.18*# 1.28 <0.05

Table 1: Comparison of post-traumatic growth between the two groups before and after intervention (x̅±s, points). 
Note: * and # indicated that the statistical differences compared to corresponding data before intervention and in the control group, 
respectively, P<0.05.
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Before treatment, there was no statistical 
difference in the levels of IL-1β and TNF-α between 
the two groups (P>0.05). 

The levels of IL-1β and TNF-α after intervention 
were lower than those before intervention treatment 
(P<0.05) in both groups. Moreover, those of the 
treatment group were lower than those of the control 
group (P<0.05) after intervention, which was 
represented in Figure 4.

Comparison of prognostic indicators between 
the two groups

The positive rate of bacterial culture of the 
wound in the treatment group (6.66%) was lower 
than that in the control group (20.00%), with a 
statistical difference (P<0.05). 

The wound healing time (21.56±3.28 h) of the 
treatment group was also shorter than that in the 
control group (29.81±3.67 h), having a statistical 
difference as well (P<0.05). These results are 
presented in Figure 5.

Groups Number 
of cases Cured Effective Ineffective Total 

effective rate

Control group 30 16 (53.33) 9 (30.00) 5 (16.66) 25 (83.33)

Treatment group 30 27 (90.00) 2 (6.66) 1 (3.33) 29 (96.66)*

χ2 5.621

P 0.018

Table 2: Comparison of clinical curative effect (n, %). 
Note: * marked the statistical difference compared with the data 
of the control group, P<0.05.

Figure 1: Comparison of coping behaviors between the 
two groups before and after the nursing intervention.
Note: * and # indicated that there was a statistical difference 
between before intervention and the control group, P<0.05.

Figure 4: Comparison of serum inflammatory factors 
between the two groups.
Note: * and # indicated that there was a statistical difference 
compared with that before intervention and that in the control 
group, P<0.05.

Figure 2: Comparison of social support levels between 
the two groups before and after intervention.
Note: * indicated the statistical differences compared with the 
scores before intervention, while # indicated the difference 
statistically compared with the control group, P<0.05.

Figure 3: Comparison of stress response levels before 
and after intervention.
Note: Both * and # indicated that the statistical differences, 
which were compared with those before intervention and the 
control group, respectively, P<0.05.
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Comparison of the incidence of toxic and side 
effects between the two groups

No significant difference was observed in the 
abnormal rates of CEA, AFP, renal function, and 
liver function between the two groups (P>0.05) 
(Figure 6).

Discussion

Burns are common traumas in daily life. 
According to statistics, the incidence of burns is 
2% in China. Burns not only make patients suffer 
physical and psychological blows, but also greatly 
increase the pressure on patients and their families 
from various aspects(18). With the stress system 
theory, the targeted nursing intervention was given to 
those burn patients who needed help physically and 
psychologically. It could improve the post-traumatic 
growth level of severe burn patients effectively, and 
also improve their quality of life.

The stress system theory is made up of stressors, 
stress responses, cognitive evaluations, and coping 
behaviors. Many factors such as social support and 
personality characteristics play a mediating role, 
emphasizing the individual patient's initiative in 
stressful events(19). The total score of post-traumatic 
growth in the treatment group in this research 
increased from (37.56±5.27) before intervention 

to (56.27±8.17) after intervention. The scores of 
interpersonal relationships, new possibilities, and 
appreciation of life were greatly promoted with 
statistical differences (P<0.05). This suggested that 
the stress system theory could improve the level of 
post-traumatic growth in severe burn patients, so 
that patients could experience a higher level of post-
traumatic growth. Compared with the control group, 
the treatment group under the stress system theory 
intervention showed the significant advantages. After 
the intervention, the total score of post-traumatic 
growth in the control group (45.56±12.26) was 
significantly lower than that in the treatment group 
(56.27±8.17). It was proved that the stress system 
theory could promote the post-traumatic growth of 
patients and prompt patients to produce positive 
psychological changes compared with traditional 
routine nursing, thereby improving the quality of life 
of patients. In terms of interpersonal relationships, 
patients suffered physical and psychological blows 
after major trauma. They needed care from relatives 
and friends urgently, and deeply recognized the 
importance of people around them. Therefore, 
patients in both groups experienced the growth of 
interpersonal relationship, which was consistent 
with the findings of Schneider et al. (2020)(20).

It was found that the coping behavior scores of 
patients in the two groups changed before and after 
the intervention. After intervention, the total score 
of coping behaviors in the treatment group was 
higher than that of the control group. The scores of 
avoiding and yielding highly decreased and lower 
than those of the control group, suggesting the 
statistical differences (P<0.05). This showed that 
compared with the control group, the patients in the 
treatment group could take a positive way to debug 
their thoughts, psychology, and life, so that they 
could change to positive behaviors continuously 
and improve their comprehensive health level. Holt 
et al. (2021)(21) believed that coping behaviors were 
relatively stable, and also had certain variability in 
different environmental backgrounds, which was 
similar to the results of this research.

In recent years, nano silver ion dressings have 
been gradually applied in clinical practice, but 
there are few reports on their safety clinically(22-24). 
The silver ion dressing is to attach nanosilver to 
the medical degreased gauze, contact the wound 
through external application, and release nano 
silver ions continuously to kill invading bacteria. 
It can control pathogens, reduce infection rate, 
give full play to the effects of pain relief and anti-

Figure 5: Comparison of prognostic indicators between 
the two groups. A: The positive rate of bacterial culture of 
the wound; B: The healing time of the wound.
Note: * marked the statistical differences compared with the 
corresponding indicators of the control group, P<0.05.

Figure 6: The incidence comparison of toxic and side 
effects between the two groups.
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inflammatory, and accelerate wound healing(25, 26). 
The results proved that the total effective rate of 
the treatment group was 96.66%, higher than that 
of the control group (83.33%). The positive rate of 
bacterial culture on the wound surface (6.66%) was 
lower than that of the control group (20.00%). The 
wound healing time (21.56±3.28 h) was also shorter 
than that of the control group (29.81±3.67 h), all of 
which showed the statistical differences (P<0.05). 
Thus, the external application of silver ion dressing, 
as an adjuvant therapy, could improve the curative 
effect, promote wound healing, reduce toxic and 
side effects, and ensure safety. 

For the rich silver ions in the silver ion dressing 
are a type of heavy metal, it may cause toxic and 
side effects if it comes into contact with the human 
body. Therefore, the toxic and side effects were 
statistically analyzed in this research. As a result, 
there was no statistical difference in the abnormal 
rates of CEA, AFP, renal function, and liver function 
between the two groups (P>0.05). This suggested 
that the external application of silver ion dressing 
did not produce obvious toxic and side effects, and 
the safety was guaranteed.

Conclusion

As 60 severe burn patients were randomly 
divided into the treatment group and the control 
group, this research was aimed to explore the 
rehabilitation effect and safety of nursing intervention 
under stress system theory combined with external 
application of silver ion dressing in severe burn 
patients. The intervention of stress system theory 
could improve the post-traumatic growth level of 
severe burn patients, and promote patients to adopt 
more active coping behaviors. It could also improve 
the comprehension ability and anti-stress response 
of severe burn patients on the social support. 
External silver ion dressing treatment could promote 
the clinical curative effect as well as wound healing 
without obvious toxic and side effects. 

There were certain deficiencies in this research. 
Due to the limitation of research time, the long-term 
follow-up of patients was required in the later stage 
to further verify the long-term curative effect. It was 
believed that this work could provide some ideas and 
experimental support for the diagnosis and treatment 
of severe burn patients.
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