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Introduction
The establishment of scientific nursing quality evaluation
indicators can provide an objective basis for clinical nursing
quality evaluation. In the future, the evaluation of nursing
quality will gradually change to a more scientific, more
sensitive and more reflective index of nursing essence. The
scientificity of the evaluation index plays an important
guiding role in improving the quality of nursing.1,2 Research
indicates that nursing quality evaluation indicators can
effectively assess various aspects of nursing care, including
structure, process and outcomes, particularly in specialised
fields like emergency nursing, where 85 indicators have
been identified, albeit with limited validation.3-5

Severe spinal deformity refers to scoliosis with Cobb angle
≥90° on the coronal plane, which is usually combined with
severe kyphosis, thoracic deformity and obvious spinal
rotation.6-8 At present, effective surgical methods for the
treatment of severe spinal deformities are difficult and risky,
and are prone to produce a series of complications.9-11

Some complications have a serious impact on the
prognosis of patients . Therefore, nutritional rehabilitation
nursing of patients has also become an important factor
affecting the surgical effect of patients with severe spinal
deformities.12,13 Research indicates that undernutrition
significantly increases perioperative morbidity and
mortality, making its prevention vital in surgical
prehabilitation and rehabilitation programmes.14-16

Malnutrition, prevalent among hospitalised surgical
patients, adversely affects clinical performance and quality
of life, necessitating ongoing nursing interventions, such
as enteral or parenteral nutrition, to mitigate
complications.17-19 In the context of spinal surgery, effective
nutritional management can enhance recovery by
improving muscle strength and functionality that are
critical in postoperative rehabilitation.20,21 However, there
is no unified understanding of the evaluation index system
of nutritional rehabilitation nursing quality for patients with
severe spinal deformities.22-24 Most nursing work is carried
out only through medical orders and personal
experience.25-27 Therefore, the establishment of a quality
evaluation index system for nutritional rehabilitation
nursing of patients with severe spinal deformity can
improve the quality of nursing work, and also improve the
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surgical effect of patients, and provide quality evaluation
reference for nursing management.28,29

The current study wsa planned to construct the evaluation
index system of nutritional rehabilitation nursing quality
for patients with severe spinal deformity, and to provide
reference for improving the quality of nutritional
rehabilitation nursing. 

Materials and Methods
The study was conducted from January 1 to June 30, 2022,
in Henan, Hebei and Shandong provinces of China, and
comprised experts in the field of spine orthopaedics,
including doctors, nurses and managers from 10 tertiary
grade A general hospitals. 

Those included were professionals having at least a
bachelor’s degree, holding at least an intermediate-level
professional title, having at least 10 years of clinical
experience, and currently working in the field of spine
orthopaedics. All the participants provided informed
consent, and those not willing to participate were
excluded. The study questionnaire was distributed
personally or through emails, as appropriate, to the experts.

In addition, the relevant literature30-33 and guidelines32

were analysed based on the "structure process result"
theoretical model. 

Data from the experts was gathered using a questionnaire.

The screening criteria for indicators comprised mean value
of importance assignment (MJ) >3.50, index full score rate
(kJ) >20%, and coefficient of variation (CV) <0.20.34 A total
of 9 indicators with CV >0.20 were deleted, including 3
environmental equipment, 3 clinical services, 2 institutional
processes, and 1 risk management. On the basis of
suggestions of three experts, the secondary indicator
"satisfaction" was deleted, and the secondary indicator
"adverse events" was modified to "risk management". In the
second round, the experts' opinions were highly
concentrated, and their differences were small, so they
were not deleted. In the second round, the experts'
opinions on all indicators were highly concentrated, and in
the third round, the experts' opinions on indicators were
the same as those in the second round.35

The hierarchical structure was established to lay a good
foundation for the performance of the subsequent
hierarchical analysis. Level creation was related to the
grouping of factors, and the factors were included in
different levels to achieve the effective sequencing of each
group of factors. Through index comparison and research,
the system influencing factors in the hierarchy were
established, which transformed into simple problems, and

the correlation among the problems was analysed.

In research, empowerment refers to giving the experts a
relative value of power. The level of decision-making power
depends on the experts' social popularity, social influence,
the size of the research field, decision-making ability and
other aspects.

Suppose the weight of the p-th expert is 

In the creation stage of the multi-level evaluation model, it
is necessary to clarify the relevance of each level and
establish a judgment matrix. If there are target layer,
indicator layer and criterion layer in the model analysis
stage, the relationship between target layer and criterion
layer is determined by both. The indicators are compared
in the criterion layer to obtain the importance and
influence of each indicator (Table 1).

After comparing the two factors, a judgment matrix is
established based on the results, which is replaced by A,
equivalent to(aij)nxn. 

aij>0；aij=1/aij；aii =1

The A matrix can be transformed into a positive and
negative matrix. In the above properties, aij represents the
proportional scale that is more important for the upper
element X and element Ai than element Aj.36

The weight information of each indicator is determined
based on the research information of each comparison
matrix, and the importance of different indicators in the
indicator system is obtained by combining with the
calculation formula, and finally the weight information of
indicators in the same level is obtained. The detailed
process is as follows:

After pairwise comparison of factors, a judgment matrix A
is established based on the numerical value. The judgment
is as follows:

(1) A=aij Assuming an n-order square, normalisation the A
column vector can further obtain the matrix, B=bij (Eq. 1)

Table-1: The scale and its processing.

Scale Meaning

1 Two factors are of equal importance

3 Compare the two factors, one factor is slightly more important than the other

5 Compared with the two factors, one factor is significantly more important
than the other

7 Compare the two factors, one factor is more strongly important than the other

9 Compared with the two factors, one factor is more important than the other

2, 4, 6, 8 The intermediate value of the two adjacent judgments

Count backwards aij The judgments comparing factor i and j are reciprocal to the judgment
values comparing factor j and i aij



(2) Sum B=bij by rows",C=（C1，C2，……，Cn)T  (Eq. 2)

(3) C is normalised, W=(W1, W2,…, Wn) T, W is the
approximate feature vector (Eq. 3).

(4) Calculate the maximum feature root (λmax) (Eq. 4).

In this formula, AW represents the ith component of the
Adjusted Weight.37

(5) Consistency testing is performed to assess the logical
consistency of the calculations and determine its
relationship with the acceptable range. If the
consistency ratio (CR) is outside the acceptable range,
it is necessary to adjust the relative importance of the
indicators until the consistency test is satisfied, after
which the process can proceed to the next step (Eq. 5).

The CR is calculated using Eq. 5:

where: 
CI: Consistency Index, a measure of the deviation from
consistency, calculated using Eq. 6.

RI: Random Index, a benchmark value for consistency
that depends on the size of the matrix.

λmax: The maximum eigenvalue of the judgment
matrix, representing the most significant factor in
determining consistency.

The CI is determined by Eq. 6:

The order of the judged matrix corresponds to ‘n’. If the CR
is <0.1, the weight set by the matrix is in the allowed range.
If the value is opposite, the weight set by the matrix is no
longer allowed range, which should be adjusted, and its
consistency should be verified. It can be applied only in
accordance with the requirements. When CI is 0, A is
consistent; with larger CI, A is inconsistent.38 CR expresses
the authority coefficient of experts, and is calculated using
the formula (Ca+Cs) / 2, where CA is the expert's judgment
coefficient, and Cr is the expert's familiarity coefficient with
the research content.39

The specific values of the random consistency index (RI)
were noted (Table 2).

After completing the step-by-step design, the weight of
each factor was designed and calculated. 

Data was noted in the Excel programme and was analysed
using SPSS 20. 

S-5Scientific Research Publishing House (SRPH)

Vol. 75, No. 07 (Suppl. 02), July 2025 Open Access

Table-3: Hierarchy and weight of nutritional rehabilitation evaluation index system for
patients with severe spinal deformity.40-42

Level 3 indicatorsLevel 1 indicator

Traction bed ratio (0.452)
Compliance status of first aid articles and instruments
(0.548)

Structure (0.192)

Level 2 indicator

Environmental
unit (0.455)

Theory and operation training rate of spinal
orthopaedic specialty (0.255)
Qualified rate of Standardized Nursing Training and
Continuing Education (0.265)
The ratio of orthopaedic nurses to total nursing staff
(0.205)
Bed care ratio (0.275)

Human resources
(0.545)

Incidence of ineffective traction, needle eye infection
(0.159)
Incidence of total peroneal nerve injury after lower
extremity surgery (0.195)
Prevalence of respiratory obstruction in patients after
cervical injury surgery (0.150)
Prevalence of iatrogenic skin injury (0.168)
Incidence and reporting rate of pressure ulcers in
hospitalized patients (0.159)
Incidence of patient falls and falls (0.169)

Bear fruit (0.335) Risk management
(0.340)

Implementation rate of routine and operating
practices (0.245)
Qualified rate of narcotic drugs (0.265)
Qualified rate of nursing document writing (0.260)
Implementation rate of pipeline management system
(0.230)

System process
(0.384)

Implementation rate of Infection Control System and
Measures (0.491)
Qualification rate of medical waste disinfection
treatment (0.509)

Hospital infection
(0.305)

Patient Satisfaction with Orthopaedic Care Job (0.254)
Patient satisfaction with hospital job level (0.264)
Mean length of hospital stay (0.273)
Patient Clinical Outcomes (0.209)

Service results（
0.355)

Position care execution rate (0.082)
Correct execution rate of axis turning over (0.075)
Correct circulation assessment of affected limb (0.082)
Accuracy of sensory and motor assessment (0.093)
Accuracy of muscle strength assessment (0.085)
Caprini Assessment of conformance rate (0.096)
Accuracy of urine and feces / anal sphincter
assessment (0.088)
Qualification rate of orthopaedic specialty technical
operation (0.075)
Intervention accuracy of specialized complications
(0.071)
Qualified rate of basic nursing quality (0.082)
Timely rate of condition observation and nursing
disposal (0.075)
Patient health education awareness rate (0.096)

Proces (0.473) Clinical services
(0.616)

Table-2: The specific values of the random consistency index (RI).

Order 1 2 3 4 5 6 7 8 9

RI 0 0 0.52 0.89 1.12 1.26 1.36 1.41 1.46



Results
Of the 20 experts, 15(75%) were females and 5(25%) were
males. The overall mean age was 38.77±6.65 years (range:
34-55 years). There were 13(65%) head nurses, 5(25%)
nursing directors, and 2(10%) attending physicians.
Educational levels included undergraduate degrees
11(55%)) and master's degrees or higher 9(45%). The mean
clinical experience was 13.55±7.21 years (range: 11-35
years), and mean nursing management experience was
10.11±3.12 years (range: 12-18 years). There were 13(65%)
subjects with intermediate-level professional titles, 5(25%)
deputy seniors, and 2(10%) with senior titles. 

The experts in the first round had CA 0.91, CS 0.88 and Cr
0.91. The corresponding values in the second round were
0.88, 0.88 and 0.88.

The hierarchical structure of the evaluation index system
of nutritional rehabilitation nursing for patients with severe
spinal deformity included 3 first-level indicators, 7 second-
level indicators and 34 third-level indicators (Table 3).40-42

The consistency coefficient and test coefficient of all
judgment matrices were <0.1, and the judgment matrix
passed the consistency test.

Discussion
The current findings highlight the importance of
comprehensive nursing interventions for patients
undergoing surgical correction of severe spinal deformities.
Previous studies have emphasised the significance of
targetted psychological counseling to alleviate patients'
anxiety about postoperative complications, such as
disability, pain and paralysis.43,44 Consistent with these
findings, the current study demonstrated that providing
detailed explanations to patients and their families
improved preoperative understanding and postoperative
cooperation, thus optimising recovery outcomes.

A significant contribution of the current study is its focus
on respiratory rehabilitation prior to surgery. As noted by
Lanini et al.,45 respiratory exercises can significantly reduce
the risk of pulmonary complications in patients with spinal
deformities. The current results align with these findings.

The nursing care framework outlined in the current study
also underscores the critical role of postoperative
monitoring. Similar to the findings of Burgess et al.,46 the
study identified the immediate postoperative period as
crucial for minimising complications. Experts have
consistently recommended close monitoring of
physiological indicators, including heart rate, respiratory
rate and oxygen saturation, during this period. 

Pain management remains a cornerstone of postoperative

care. Prior studies47 have highlighted the effectiveness of
analgesic pumps for managing severe postoperative pain.
The current findings are in agreement.

In addition to clinical outcomes, the current study
developed a novel three-level quality evaluation system for
nutritional rehabilitation nursing. Unlike traditional quality
assessments, which focus solely on patient outcomes, this
system incorporates structure, process and result
dimensions, making it more comprehensive. Experts
participating in the study strongly supported this
approach, as it aligns with previous studies48 emphasising
the importance of process-focussed evaluations in
improving care quality.

The current study has limitations as the sample size was not
calculated statistically, which may have influenced the
power of the study, and the generalisability of the findings.

Conclusion
Indicators like "satisfaction", "rate", and "ratio" allowed for a
comprehensive and objective evaluation of nursing quality,
particularly in spine orthopedic care. Specific indicators
considered unique aspects of spinal deformity care, such
as posture nursing, professional operations, and
complication management. An intuitive and quantifiable
nursing quality evaluation system based on the analytic
hierarchy process was established, which could enhance
work efficiency and patients’ quality of life. Further clinical
testing across departments is required to refine the
system's specificity and sensitivity, ensuring it accurately
reflects the needs of nutritional rehabilitation nursing for
spinal deformity patients.
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