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Objective: This study evaluated the effects of multidisciplinary rehabilitation nursing on postoperative outcomes in patients with
brucellar spondylitis, focusing on pain, inflammation, immune function, emotional state, sleep quality, spinal mobility, adverse
reactions, and patient satisfaction.

Methods: A retrospective analysis was conducted on 87 patients who underwent surgery for brucellar spondylitis between
January 2020 and June 2024. Patients were divided into two groups: the Routine Group (n=43, receiving standard nursing care)
and the Combined Group (n=44, receiving additional multidisciplinary rehabilitation nursing). Outcomes were assessed using the
Visual Analog Scale (VAS), inflammatory markers (CRP, ESR, WBC), immune indicators (CD4+, CD8+, CD4+/CD8+), emotional
scales (SAS, SDS), sleep quality (PSQI), spinal function (ODI), incidence of adverse reactions, and satisfaction (NSNS).

Results: The combined group exhibited significantly greater improvements than the routine group across most parameters.
Postoperative pain (VAS) decreased more markedly at days 1 and 7. Inflammatory markers (CRP, ESR, WBC) and immune function
(increased CD4+, CD4+/CD8+ and decreased CD8+) improved significantly by postoperative day 7, particularly in the combined
group. Psychological status (SAS, SDS), sleep quality (PSQI), and spinal mobility (ODI) also improved more in the combined group.
Adverse reaction rates were comparable between groups. However, patient satisfaction was significantly higher in the combined group
(89.13%) than in the routine group (71.74%).

Conclusion: Multidisciplinary rehabilitation nursing, when integrated with conventional care, significantly improves pain control,
inflammatory response, immune function, emotional well-being, sleep quality, and spinal mobility in patients with brucellar spondy-
litis, without increasing adverse events, and results in higher patient satisfaction.
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Introduction

Brucellosis, a zoonotic chronic infectious disease caused by Brucella bacteria, is widely prevalent worldwide, particularly
in regions where livestock farming is dominant.'” The clinical manifestations of brucellosis are diverse, including
persistent fever, joint pain, fatigue, and excessive sweating. Among its complications, brucellar spondylitis is the most
common and severe, causing significant morbidity.? Brucellar spondylitis is characterized by inflammatory destruction of
the vertebral body and intervertebral discs, leading to chronic back pain, restricted spinal movement, and in severe cases,
spinal deformity and neurological impairment, which severely affect patients’ quality of life.*

Emerging evidence suggests that chronic brucellosis is frequently accompanied by neuropsychiatric manifestations,
including depression, anxiety, autonomic nervous system dysfunction, and neuropathic pain due to central nervous
system involvement.>® These neurological complications contribute significantly to the disease burden and are consid-
ered a major source of chronic pain, often surpassing the contribution from structural spinal lesions alone. Although the
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primary concentration of this study is brucellar spondylitis, multidisciplinary perioperative care, including psychological
and neurorehabilitation strategies, was incorporated to address these broader systemic effects of chronic brucellosis,
providing a more holistic assessment of patient outcomes.” Given the high prevalence of neuropsychiatric symptoms and
potential neuropathic pain in chronic brucellosis, pain management also included non-pharmacological strategies target-
ing central sensitization and emotional distress, such as mindfulness-based cognitive therapy and guided relaxation.®
These were aimed at modulating both physiological and psychological dimensions of pain, thereby enhancing analgesic
effectiveness and patient quality of life.

Surgical intervention is an effective approach to mitigating severe pathological damage and restoring spinal function
in brucellar spondylitis patients. However, due to the chronic inflammatory nature of the disease, postoperative recovery
is often complex and accompanied by persistent pain, prolonged inflammation, immune dysfunction, increased psycho-
logical burden, and sleep disturbances.®’ Therefore, optimizing perioperative nursing strategies is crucial to improving
postoperative outcomes. Traditional perioperative nursing primarily focuses on basic care, wound management, and
routine pain control, often neglecting the multisystem impact of brucellar spondylitis. This limitation results in slower
postoperative recovery, reduced patient adherence to treatment, and lower satisfaction levels.® In recent years, multi-
disciplinary rehabilitation nursing has been increasingly applied in perioperative management and has demonstrated
significant advantages in the rehabilitation of chronic diseases and postoperative recovery.” '' This model involves
collaboration among multiple disciplines, including infectious disease specialists, rehabilitation medicine, psychology,
nutrition, and nursing teams, to provide individualized, comprehensive rehabilitation interventions. Given the multi-
faceted challenges faced by brucellar spondylitis patients postoperatively, this study employs a retrospective analysis to
evaluate the impact of multidisciplinary rehabilitation nursing on surgical patients. The findings aim to offer scientific
insights and evidence for optimizing perioperative management in brucellar spondylitis.

Materials and Methods

Basic Information

This study adopted a retrospective research design, analyzing the clinical data of patients with brucellar spondylitis who
underwent surgical treatment in our hospital from January 2020 to June 2024. The study was approved by the Medical
Ethics Committee of the First Affiliated Hospital of Hebei North University (Approval No. HLPW2413) and strictly
adhered to the ethical guidelines of the Declaration of Helsinki. Informed consent to participate was obtained from all of
the participants in the study. Patients were divided into a Routine Group (n=43, receiving conventional nursing care) and
a Combined Group (n=44, receiving multidisciplinary rehabilitation nursing in addition to conventional care). No
significant differences were observed in gender, age, body mass index (BMI), disease duration, surgical type, educational
level, or comorbidities between the two groups (P>0.05), indicating comparability, as shown in Table 1. All patients
underwent standardized surgical procedures performed by the same surgical team using consistent operative protocols,
ensuring uniformity of intraoperative management across both groups.

Inclusion and Exclusion Criteria

Inclusion Criteria: (1) Met the clinical diagnostic criteria for brucellar spondylitis'> and was confirmed by Brucella
antibody testing, bacterial culture, and imaging examinations; (2) Age >18 years, no gender restriction; (3) First-time
diagnosis of brucellar spondylitis and underwent surgical treatment in our hospital; (4) Preoperative imaging (X-ray, CT,
or MRI) confirmed vertebral, intervertebral disc, or adjacent structural involvement, with varying degrees of spinal
dysfunction; (5) No prior spinal surgery, and disease progression met the study criteria; (6) Stable condition, capable of
tolerating surgery, and met perioperative management requirements; (7) Patients and their families provided informed
consent and were willing to participate in follow-up and assessment.

Exclusion Criteria: (1) Severe cardiac, pulmonary, hepatic, or renal dysfunction, making surgery intolerable; (2)
Presence of other spinal diseases such as spinal tuberculosis, degenerative spinal disorders, or bone tumors; (3) Presence
of autoimmune diseases, such as systemic lupus erythematosus or rheumatoid arthritis; (4) Long-term use of immuno-
suppressants or corticosteroids, affecting immune function evaluation; (5) Presence of mental disorders or cognitive
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Table | Comparison of Clinical Data (X £ s, n [%])

Routine (n=43) | Combined (n=44) | t/x* P
Gender - - 0.277 | 0.598
Male 23 (53.49) 26 (59.09) - -
Female 20 (46.51) 18 (40.91) - -
Age (years) 51.2619.34 50.89+8.97 0.188 | 0.851
BMI (kg/m?) 23.58+2.41 23.71+2.55 0.244 | 0.807
Disease duration (years) 3.61+1.28 3.74x1.35 0.460 | 0.646
Surgical type - - 0.119 | 0.729
Laminectomy 17 (39.53) 19 (43.18) - -
Interbody fusion 14 (32.56) 12 (27.27) - -
Pedicle screw fixation 12 (27.91) 13 (29.55) - -
Educational level - - 0.203 | 0.651
High school and below 34 (79.07) 33 (75.00) - -
College and above 9 (20.93) Il (25.00) - -
Comorbidities - - - -
Hypertension 10 (23.26) 8 (18.18) 0.341 | 0.559
Diabetes 7 (16.28) 6 (13.64) 0.119 | 0.729
Coronary heart disease 7 (16.28) 5 (11.36) 0.441 | 0.506

impairment, making cooperation with nursing interventions impossible; (6) Patients who did not complete follow-up or
had missing clinical data postoperatively.

Methods

Routine Group

The Routine Group received standard perioperative nursing interventions, including preoperative preparation, intrao-
perative assistance, and postoperative basic nursing care, as detailed below: (1) Preoperative Nursing: (D Basic health
education: Patients and their families were informed about the pathogenesis of brucellar spondylitis, surgical procedures,
and postoperative recovery precautions to enhance understanding and cooperation. (2) Preoperative examinations and
preparation: Complete blood count, coagulation function tests, electrocardiogram, and imaging examinations were
performed to confirm surgical eligibility. (3) Psychological intervention: Nursing staff conducted preoperative visits to
alleviate patient anxiety and tension; if necessary, families were involved in supportive communication. (4) Nutritional
assessment: Based on the patient’s nutritional status, dietary guidance was provided, such as increasing protein and
calorie intake to support postoperative recovery. (2) Intraoperative Nursing: (1) Positioning management: Patient
positioning was adjusted according to surgical requirements to prevent pressure-related tissue damage. (2
Intraoperative monitoring: Vital signs were closely monitored to ensure a safe and stable surgical process. 3) Surgical
assistance: Nurses assisted the surgeon in optimizing surgical field exposure and maintaining a sterile environment. (3)
Postoperative Nursing: (1) Pain management: Conventional analgesic medications (eg, NSAIDs, opioids) were adminis-
tered postoperatively, and patients were guided in basic relaxation techniques such as deep breathing exercises. (2)
Wound care: The surgical site was inspected daily for signs of infection, and sterile dressing changes were performed to
prevent wound complications. (3) Basic functional rehabilitation: Patients were encouraged to engage in early mobiliza-
tion, including turning in bed and passive limb movements within postoperative days 1-3, to promote circulation and
prevent deep vein thrombosis. 4) Discharge guidance: Patients were provided with home care instructions, including
medication adherence, appropriate physical activity, and scheduled follow-up visits.

Combined Group
The Combined Group received multidisciplinary rehabilitation nursing in addition to routine nursing care, covering
preoperative, intraoperative, and postoperative phases. The specific interventions were as follows: (1) Preoperative
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Nursing: (D Multidisciplinary assessment: A joint evaluation of the patient’s overall condition was conducted by the
surgery, rehabilitation, psychology, nursing, and nutrition departments, followed by the development of an individualized
nursing plan. Preoperative screening was performed for high-risk factors (eg, chronic disease history, immunodeficiency)
with targeted management. (2) Preoperative rehabilitation training: One week before surgery, patients were guided in core
muscle training to enhance spinal stability and reduce postoperative dysfunction. Progressive postural training was
applied to help patients adapt to early postoperative mobilization. 3 Psychological intervention: Cognitive behavioral
therapy (CBT)'® was used to help patients manage anxiety and depression, thereby improving postoperative rehabilita-
tion confidence. Relaxation music or guided meditation was introduced preoperatively to enhance sleep quality. (4)
Nutritional support: Patients were advised to consume a diet rich in protein, vitamins, and minerals to boost immunity.
For malnourished patients, preoperative nutritional supplements or enteral nutrition support was considered. (2)
Intraoperative Nursing: (1) Precise anesthesia management: Collaboration with the anesthesia team was undertaken
preoperatively to select the optimal anesthesia method and dosage based on the patient’s condition to minimize
postoperative pain. (2) Intraoperative protective measures: Pressure-relieving cushions were used to prevent intraopera-
tive pressure ulcers. Hemodynamic monitoring was performed to prevent hypotension or hypoxemia from affecting
postoperative recovery. (3) Postoperative Nursing: (1) Pain management: A multimodal analgesia strategy was adopted,
combining NSAIDs, local anesthesia, and physical pain relief techniques (eg, cold compress, transcutaneous electrical
nerve stimulation [TENS]) to minimize opioid dependence. Psychological counseling (eg, mindfulness meditation
training) and non-pharmacological interventions such as music therapy were integrated to improve pain tolerance. (2)
Inflammation control: Inflammatory markers were dynamically monitored postoperatively, and antibiotic regimens were
adjusted according to disease progression. (3) Immune regulation: Postoperative nutritional management was reinforced,
with encouragement of a high-protein, vitamin-rich diet to promote immune cell recovery. Early guidance and assistance
in gentle rehabilitation exercises (eg, limb movements in bed) were provided to enhance immune function. (4) Sleep
quality management: For patients experiencing postoperative insomnia, non-pharmacological interventions such as
relaxation training, aromatherapy, and warm foot baths were offered. (5) Rehabilitation training: On postoperative day
1 (POD1), patients were guided by rehabilitation therapists to perform ankle pump exercises and lower limb movements
to prevent thrombosis. On POD3, bedside standing training was encouraged, gradually increasing activity levels. On
POD7, core muscle strengthening exercises were introduced based on recovery progress to optimize spinal function. (&)
Discharge follow-up management: Upon discharge, a personalized rehabilitation plan covering diet, exercise, and
psychological interventions was provided. Both groups underwent preoperative to postoperative discharge care, with
outcomes assessed on POD7.

Etiotropic Therapy Protocol

All patients received standardized etiotropic therapy prior to surgical intervention, consistent with national and WHO
guidelines for the treatment of brucellosis. The primary regimen included doxycycline (100 mg orally, twice daily) and
rifampicin (600-900 mg orally, once daily) for a minimum duration of 6 weeks. In cases presenting with severe or
refractory symptoms, streptomycin (1 g intramuscularly, once daily for 2—3 weeks) was added during the initial phase of
treatment. The mean duration of preoperative etiotropic therapy was 6.5 = 1.2 weeks, with no significant differences
between the Routine and Combined groups. Surgical intervention was considered only after patients completed at least
6 weeks of antibiotic therapy and showed radiological evidence of structural instability, persistent neurological deficits,
or failure of conservative management despite microbiological improvement. Postoperatively, all patients continued oral
doxycycline and rifampicin for an additional 6 weeks to reduce the risk of recurrence. Antibiotic regimens were
consistent across both groups.

Observation Indicators

Pain Assessment

Postoperative pain control followed a standardized multimodal analgesia protocol for both groups. Non-steroidal anti-
inflammatory drugs (NSAIDs; eg, celecoxib 200 mg/day) were the first-line agents. In cases of severe pain, opioids such
as tramadol (50—100 mg orally, every 6—8 hours) were used judiciously for short-term relief. The Combined Group also
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received adjunctive therapies including TENS and psychological pain modulation techniques. All pain regimens were
adjusted based on individual pain severity, VAS scores, and tolerability. Pain levels were assessed preoperatively, on
PODI, and POD7 using the Visual Analog Scale (VAS) (Cronbach’s o coefficient = 0.896, validity = 0.843).'* The VAS
ranges from 0 to 10, with higher scores indicating more severe pain.

Inflammatory Marker Levels

On preoperative day and POD7, 4 mL of fasting venous blood was collected from the elbow vein. After centrifugation or
anticoagulation processing: C-reactive protein (CRP) was measured by immunoturbidimetry. Erythrocyte sedimentation
rate (ESR) was determined using Westergren’s method. White blood cell count (WBC) was analyzed using a fully
automated hematology analyzer.

Immune Function Indicators

To enhance the reliability of immune function assessments, CD4+ and CD8+ T lymphocyte subsets were quantified both
in relative percentages (%) and absolute counts (cells/pL) using flow cytometry. This approach allowed for a more
accurate analysis of postoperative immune status. Antibiotic therapy was taken into account when interpreting these
immune indices, as Brucella-targeted antimicrobials may influence lymphocyte subset distribution. On preoperative day
and POD7, 4 mL of fasting venous blood was collected from the elbow vein and preserved in heparinized anticoagulant
tubes. Flow cytometry (FCM) was used to detect peripheral blood T lymphocyte subsets (CD4+ and CD8+ levels), and
the CD4+/CD8+ ratio was calculated.

Negative Emotional State

On preoperative day and POD7, anxiety and depression were assessed using: Self-Rating Anxiety Scale (SAS)
(Cronbach’s a = 0.857, validity = 0.825); Self-Rating Depression Scale (SDS) (Cronbach’s a = 0.876, validity =
0.841)."> Both scales have a total score of 100 points, with cutoff scores of 50 for SAS and 53 for SDS, where higher
scores indicate more severe negative emotions.

Sleep Quality Assessment

Psychological disturbances and sleep disorders observed in some patients were primarily attributed to chronic pain,
limited mobility, and long-term disease burden rather than acute brucella intoxication. All patients had completed the full
recommended course of etiotropic therapy prior to surgery, and none showed signs of ongoing active systemic infection
at the time of psychological evaluation. Thus, mood and sleep disturbances were considered secondary to chronic
dysfunction and addressed accordingly with rehabilitation and supportive care. On preoperative day and POD7, sleep
quality was evaluated using the Pittsburgh Sleep Quality Index (PSQI) (Cronbach’s o = 0.846, validity = 0.819)."'° The
total PSQI score ranges from 0 to 21, with higher scores indicating poorer sleep quality.

Spinal Mobility Function

On preoperative day and POD7, spinal mobility dysfunction was assessed using the Oswestry Disability Index (ODI)
(Cronbach’s o = 0.863, validity = 0.840)."” The questionnaire includes 10 items, each scored from 0 to 5. ODI score (%)
= (actual score / 50) x 100%, with higher percentages indicating more severe spinal mobility dysfunction.

Incidence of Adverse Reactions
Adverse events occurring during hospitalization (eg, pressure injuries, deep vein thrombosis [DVT], bleeding, infection,
and nerve damage) were recorded by medical staff.

Satisfaction Assessment

At the end of the intervention, nursing satisfaction was assessed using the Newcastle Nursing Service Satisfaction Scale
(NSNS) (Cronbach’s a = 0.852, validity = 0.834).'® The scale consists of 19 items, scored using a 5-point Likert scale,
with higher scores indicating greater satisfaction. Score categories: Very satisfied (>76 points); Satisfied (57—75 points);
Neutral (38-56 points); Dissatisfied (<38 points). Total satisfaction rate (%) = (very satisfied cases + satisfied cases) /
total cases x 100%.
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Statistical Analysis

All data were analyzed using SPSS 22.0 software. Categorical variables were expressed as n (%) and analyzed using the
x*-test. Continuous variables were expressed as (X + s) and compared between groups using the independent sample
t-test. Within-group comparisons were analyzed using the paired #-test. Repeated measures analysis of variance
(ANOVA) was used for comparisons across multiple time points. In addition to between-group comparisons, paired
t-test was conducted to assess pre- and postoperative changes within each group, thereby enabling clearer interpretation

of treatment effects, including in the routine group. A P-value <0.05 was considered statistically significant.

Results

Comparison of Pain Levels

There were significant differences in group effects (F=9.736), time effects (F=12.458), and interaction effects (F=10.561)
of VAS scores between the two groups (P<0.05). Within-group comparisons: VAS scores on postoperative day 1 (POD1)
and postoperative day 7 (POD7) were significantly lower than preoperative scores in both groups, and POD7 scores were
significantly lower than PODI scores (P<0.05). In the routine group, these reductions from baseline were statistically
significant (P<0.05), confirming the effectiveness of conventional care alone; however, the combined group exhibited
a significantly greater reduction at each time point (P<0.05), highlighting the added value of the multidisciplinary
approach. Between-group comparisons: No significant difference was observed in preoperative VAS scores between the
two groups (P>0.05), but the Combined Group had significantly lower VAS scores at POD1 and POD7 than the Routine
Group (P<0.05), as shown in Figure 1.

Comparison of Inflammatory Marker Levels
At POD7, CRP, ESR, and WBC levels in both groups were significantly lower than preoperative levels, with a more
pronounced decrease in the Combined Group compared to the Routine Group (P<0.05), as shown in Figure 2.

® Routine Group
Combined Group
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Figure | Comparison of pain levels (X & s, points).
Note: Compared with the Routine Group at the same time point, *P<0.05; compared with preoperative scores within the same group, #P<0.05; compared with PODI|
within the same group, AP<0.05.
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Figure 2 Comparison of inflammatory marker levels (X + ).
Notes: Compared with the Routine Group at the same time point, *P<0.05; compared with preoperative levels within the same group, “P<0.05.

Comparison of Immune Function Indicators
At POD7, CD4+ and CD4+/CD8+ levels were higher, while CD8+ levels were lower than preoperative values in both
groups, with a more significant change observed in the Combined Group compared to the Routine Group (P<0.05), as

shown in Figure 3.

Comparison of Negative Emotional States
At POD7, SAS and SDS scores in both groups were significantly lower than preoperative values, with the Combined
Group showing a greater reduction compared to the Routine Group (P<0.05), as shown in Table 2.

Comparison of Sleep Quality and Spinal Mobility Function
At POD7, PSQI and ODI scores in both groups were significantly lower than preoperative values, with a greater
reduction in the Combined Group compared to the Routine Group (P<0.05), as shown in Table 3.

Comparison of Adverse Reactions
The incidence of adverse reactions did not differ significantly between the Combined Group and the Routine Group

(13.64% vs 16.28%, P>0.05), as shown in Table 4.

Comparison of Satisfaction Levels
Among 43 patients in the Routine Group, 11 were very satisfied, 20 were satisfied, 9 were neutral, and 3 were

dissatisfied. Among 44 patients in the Combined Group, 19 were very satisfied, 21 were satisfied, 3 were neutral, and

Journal of Multidisciplinary Healthcare 2025:18 hetps: 3819



Zhang et al

e Routine Group
Combined Group

¢ Routine Group
= Combined Group

#
50~ > 35+
#
#
- 45+ —_
= X 30 #x
+ 40- +
E 40 8 ‘
25+
(&} 354 &
30 T ] 20 1 1
Preoperative Postoperative Day 7 Preoperative Postoperative Day 7
e Routine Group
Combined Group # %
2.0+ #

B

0.5+

CD4+/CD8+
5

0.0

] L]
Preoperative Postoperative Day 7

Figure 3 Comparison of immune function indicators (X =+ s).
Notes: Compared with the Routine Group at the same time point, *P<0.05; compared with preoperative levels within the same group, “P<0.05.

1 was dissatisfied. The satisfaction rate in the Combined Group was significantly higher than that in the Routine Group
(90.91% vs 72.09%, P<0.05), as shown in Figure 4.

Table 2 Comparison of Negative Emotional States (X £ s, Points)

Routine (n=43) | Combined (n=44) t P

SAS Score - - - -
Preoperative 53.46+5.38 52.97+5.16 0433 | 0.665
POD7 44.79£5.01% 39.53+4.85" 4.975 | <0.001

SDS Score - - - -
Preoperative 57.83+5.74 58.02+6.117 0.149 | o0.88l
POD7 48.65+5.68" 42.3745.06" 5.448 | <0.001

Notes: Compared with Preoperative scores within the same group, #P<0.05.

Table 3 Comparison of Sleep Quality and Spinal Mobility Function (X £ s,

Points)

Routine (n=43) | Combined (n=44) t P

PSQI Score - - - -
Preoperative 12.47+2.75 12.53+2.66 0.103 | 0917
POD7 9.6412.32% 7.81%2.13% 3.833 | <0.00I

ODI Score - - - -
Preoperative 49.23+3.75 49.11£3.62 0.151 0.879
POD7 45.08+2.96" 41.94+2.57% 5.287 | <0.001

Notes: Compared with Preoperative scores within the same group, *P<0.05.
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Table 4 Comparison of Adverse Reactions [n (%)]

Routine (n=43) | Combined (n=44) | x* P
Pressure injury I (2.33) 2 (4.55) - -
Deep vein thrombosis (DVT) | | (2.33) 0 (0.00) - -
Bleeding 2 (4.65) 2 (4.55) - -
Infection 1 (2.33) I (2.27) - -
Nerve injury 2 (4.65) I (2.27) - -
Total incidence 7 (16.28) 6 (13.64) 0.119 | 0.729

%

Q000000000 Very satisfied 25.58% Q000000000 Very satisfied 43.18%
Q000000000 Satisfied 46.51% Q000000000 Satisfied 47.73%
0000000000 Neutral 20.93% 0000000000 Neutral 6.82%
Q000000000 Dissatisfied 6.98% Q000000000 Dissatisfied 2.27%
0000000000 0000000000
0000000000 0000000000
0000000000 0000000000
0000000000 0000000000
0000000000 0000000000
0000000000 0000000000

Routine Group Combined Group

Figure 4 Comparison of satisfaction levels [n (%)].
Notes: Compared with the Routine Group, *P<0.05.

Discussion

Effect of Multidisciplinary Rehabilitation Nursing on Postoperative Pain

Postoperative pain not only affects patient comfort but may also lead to anxiety, depression, and resistance to
rehabilitation training, thereby delaying functional recovery. Therefore, pain management should not only focus on
pain relief itself but also consider its impact on overall rehabilitation. The results of this study showed that VAS scores at
postoperative day 1 (POD1) and postoperative day 7 (POD7) were significantly lower in the Combined Group compared
to the Routine Group (P<0.05), indicating the superiority of multidisciplinary rehabilitation nursing in postoperative pain
management. This finding is consistent with previous studies,'” which suggest that while single-mode analgesia may
alleviate acute postoperative pain, its long-term efficacy is often insufficient. In contrast, a comprehensive analgesic
strategy that integrates psychological interventions and rehabilitation training can effectively shorten the duration of
postoperative pain and enhance pain tolerance. In this study, the Combined Group adopted a multimodal analgesia
strategy, incorporating pharmacological analgesia, physical analgesia, and psychological analgesia, which enabled

multilayered pain management and improved analgesic effectiveness. Moreover, Chen et al*

found that patients with
higher preoperative anxiety levels often reported higher postoperative pain scores, possibly due to heightened pain
perception caused by anxiety. In this study, preoperative pain expectation education and anxiety interventions were
implemented in the Combined Group, which helped patients develop more rational psychological expectations about
postoperative pain, thus reducing actual pain perception postoperatively. Additionally, rehabilitation training played
a crucial role in pain relief. Early postoperative bedside limb exercises and progressive standing training not only
enhanced local blood circulation and accelerated pain mediator metabolism but also prevented muscle stiffness and joint

contracture caused by prolonged inactivity, thereby reducing pain levels in patients.

Journal of Multidisciplinary Healthcare 2025:18 hetps: 3821



Zhang et al

Effect of Multidisciplinary Rehabilitation Nursing on Inflammation Control and

Immune Function

Persistent postoperative inflammation can delay tissue repair and increase the risk of infections and complications.”' At
the same time, patients with brucellar spondylitis often exhibit immune dysfunction, and prolonged postoperative
inflammation can further weaken immune function, reducing the body’s resistance to infection.”” The results of this
study showed that at POD7, CRP, ESR, WBC, and CD8+ levels were significantly lower in the Combined Group
compared to the Routine Group, while CD4+ and CD4+/CD8+ ratio were significantly higher (P<0.05), indicating that
multidisciplinary rehabilitation nursing not only effectively controlled inflammation but also improved immune function,
thereby enhancing overall resistance. The underlying mechanisms of these effects may be attributed to the comprehensive
intervention strategies used in the Combined Group. First, dynamic monitoring of inflammatory and immune function
markers allowed for individualized adjustment of anti-inflammatory and immune support strategies, ensuring precise and
optimized treatment. This personalized management prevented the risks associated with both overuse and underuse of
antibiotics, thereby enhancing targeted anti-inflammatory therapy. Additionally, nutritional interventions were reinforced
in the Combined Group, with dietary plans enriched in proteins, vitamins, Omega-3 fatty acids, glutamine, and trace
elements (zinc, selenium). These nutrients have been shown to enhance anti-inflammatory capacity, accelerate inflam-
mation resolution, and promote immune cell recovery. Furthermore, enhanced nutritional support and immune-focused
interventions, such as a high-protein diet and early mobilization, coincided with statistically significant improvements in
CD4+, CD4+/CD8+ ratios, and reductions in inflammatory markers (CRP, ESR, WBC; all P<0.05), indicating
a measurable physiological impact. Additionally, the implementation of multimodal analgesia combined with non-
pharmacological strategies (eg, TENS, cold compresses, mindfulness) directly contributed to superior pain control
postoperatively (VAS score reduction). Finally, personalized discharge planning and follow-up played a role in improving
overall nursing satisfaction scores, with a higher total satisfaction rate in the Combined Group. These findings
collectively demonstrate that each major component of the multidisciplinary rehabilitation nursing program exerted
a distinct and statistically verifiable influence on the recovery trajectory. Moreover, the role of moderate exercise in
inflammation control and immune activation has gained increasing attention. Yao et al*’ demonstrated that early
rehabilitation training could enhance T-cell proliferation, improve macrophage phagocytic activity, and reduce post-
operative inflammatory cytokine accumulation, thereby lowering infection risks. In this study, patients in the Combined
Group initiated bedside mobility on PODI1 and gradually progressed to standing and walking exercises on POD3-5,
effectively preventing postoperative immunosuppression caused by prolonged bed rest, and thereby enhancing the body’s
immune defense capabilities.

Effect of Multidisciplinary Rehabilitation Nursing on Psychological State and Sleep
Quality

Postoperative pain, hospitalization environment changes, and uncertainty about the disease may contribute to anxiety,
depression, and sleep disturbances.”* This study found that at POD7, SAS, SDS, and PSQI scores were significantly
lower in the Combined Group compared to the Routine Group (P<0.05), indicating that multidisciplinary rehabilitation
nursing had a positive impact on alleviating negative emotions and improving sleep quality. This finding is consistent
with the results of Zhang et al,>> who reported that patients receiving CBT and mindfulness training postoperatively
exhibited significantly lower anxiety and depression scores, along with notable improvements in sleep quality. In this
study, CBT and progressive relaxation training were introduced preoperatively to help patients develop accurate
perceptions of postoperative pain and recovery processes. Postoperatively, mindfulness training, meditation therapy,
and family involvement were encouraged to enhance patients’ sense of security and confidence in recovery. Furthermore,
sleep quality improvement was closely associated with precise pain management. Studies’® have shown that post-
operative pain can disrupt sleep architecture, while sleep deprivation exacerbates pain perception, creating a vicious
cycle. The precise analgesia strategy in the Combined Group effectively minimized pain-related insomnia, while
psychological interventions reduced anxiety-induced sleep difficulties, ultimately leading to significant improvements
in postoperative sleep quality.
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Effect of Multidisciplinary Rehabilitation Nursing on Postoperative Functional

Recovery

Restoring spinal function after surgery is a primary rehabilitation goal for patients with brucellar spondylitis.”” The
results of this study showed that at postoperative day 7 (POD7), the reduction in ODI scores was significantly greater in
the Combined Group than in the Routine Group (P<0.05), indicating that this model is more effective in promoting
postoperative functional recovery. Several studies”®*° have confirmed that early rehabilitation training can significantly
improve postoperative functional outcomes and reduce the risk of long-term disability. In this study, the Combined Group
initiated core muscle training preoperatively to enhance spinal stability and establish a solid foundation for postoperative
recovery. Postoperatively, the group received early individualized rehabilitation training, including bedside activities,
progressive walking exercises, and balance training, to accelerate functional recovery. Notably, psychological interven-
tions also played a key role in functional recovery. Shi et al®* found that postoperative patients who received
psychological interventions exhibited greater adherence to rehabilitation training and faster functional recovery compared
to those who did not receive such interventions. In this study, CBT, mindfulness meditation, and family support systems
were integrated into the Combined Group’s rehabilitation process, enhancing patient engagement and encouraging active
participation in recovery, ultimately leading to improved spinal function.

Effect of Multidisciplinary Rehabilitation Nursing on Patient Satisfaction

Patient satisfaction is not only an indicator of nursing quality but also directly affects the rehabilitation experience and
treatment adherence. The results of this study showed that patient satisfaction was significantly higher in the Combined
Group than in the Routine Group (P<0.05), demonstrating that multidisciplinary rehabilitation nursing is more effective

l,31 which identified personalized nursing,

in improving patient satisfaction. This finding aligns with the study by Xu et a
rehabilitation effectiveness, and psychological support as key determinants of patient satisfaction. The Combined
Group’s nursing model enhanced care precision through individualized nursing plans. For instance, patients underwent
preoperative assessments to develop personalized strategies, including pain management, nutritional support, and
rehabilitation training, which were dynamically adjusted postoperatively based on patient progress, making the nursing
approach more scientific and flexible. Postoperative pain control is another key factor influencing nursing satisfaction.
The Combined Group’s use of a multimodal analgesia strategy resulted in more effective pain relief, reducing the
negative impact of pain on sleep, mood, and rehabilitation adherence, thereby improving patients’ overall perception of
nursing care. Additionally, psychological interventions and sleep management optimizations played crucial roles in
enhancing satisfaction. Preoperatively, CBT helped patients develop a clear understanding of surgery and recovery,
reducing anxiety and improving psychological adaptability. Postoperatively, mindfulness training, music therapy, and
sleep environment optimization improved emotional stability, making the overall recovery experience more comfortable.
The statistically significant group, time, and interaction effects found in repeated measures ANOVA support the
conclusion that the multidisciplinary approach produced superior outcomes compared to routine care alone. Notably,
preoperative psychological interventions such as CBT and music-guided relaxation were closely associated with
significant reductions in postoperative anxiety and depression scores (SAS and SDS), suggesting their direct contribution
to improved emotional resilience. Similarly, preoperative core muscle training and progressive rehabilitation exercises
initiated as early as POD1 were strongly linked to greater functional recovery as evidenced by significantly lower ODI
scores. Furthermore, the multidisciplinary collaborative nursing model fostered stronger communication among health-
care teams, enhancing the systematic and professional nature of nursing care. This approach provided comprehensive
care support,’> allowing patients to gain a clearer understanding of their recovery process, which in turn increased their
trust in the nursing team and overall healthcare system.

Limitations and Future Directions

Although this study demonstrated that multidisciplinary rehabilitation nursing effectively improved postoperative pain
management, inflammation control, immune function, psychological state, sleep quality, spinal function recovery, and
patient satisfaction in brucellar spondylitis patients, some limitations must be acknowledged:
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(1) Limited Sample Size: The relatively small sample size, despite strict inclusion and exclusion criteria, may
introduce statistical bias, and the generalizability of findings requires further validation. (2) Short Follow-up Period:
This study focused on short-term outcomes (within POD7) and did not assess long-term rehabilitation progress or
recurrence rates. Future research should incorporate extended follow-up periods to evaluate the long-term effects of this
nursing model. (3) Single-center Retrospective Study: This study was conducted at a single institution, potentially
limiting its applicability to other hospitals with different nursing standards. Future research should conduct multicenter,
large-sample prospective randomized controlled trials (RCTs) to improve reliability and clinical applicability. (4)
Complexity of Intervention Factors: Multidisciplinary rehabilitation nursing integrates pain management, inflammation
control, psychological intervention, and rehabilitation training, making it challenging to isolate the independent con-
tributions of each factor. Future studies should employ multivariate analyses or stratified studies to determine the specific
impact of each intervention component. (5) One notable limitation of this study is the relatively short follow-up period,
with outcomes assessed only up to postoperative day 7. While this timeframe allowed for the evaluation of early
postoperative recovery in terms of pain, inflammation, immune function, psychological state, and mobility, it is
insufficient for determining the long-term efficacy and sustainability of the multidisciplinary rehabilitation nursing
approach. Evaluating long-term outcomes, such as recurrence rates, functional independence, and quality of life, requires
extended follow-up, ideally ranging from three to six months or longer. Future prospective studies incorporating long-
term follow-up will be essential to validate these preliminary findings and to provide a more comprehensive assessment
of patient prognosis and the enduring impact of multidisciplinary interventions. (6) Patient Adherence Variability:
Rehabilitation outcomes depend heavily on patient adherence, and individual differences in engagement with rehabilita-
tion training, psychological interventions, and sleep management may affect results. Future research could incorporate
behavioral studies to optimize adherence strategies. Compared to routine nursing, multidisciplinary rehabilitation nursing
more effectively alleviates postoperative pain, reduces inflammation, enhances immune function, improves psychological
well-being and sleep quality, and promotes spinal function recovery, ultimately improving patients’ quality of life. By
integrating precise assessments, individualized nursing plans, multimodal pain management, inflammation control, early
rehabilitation training, and psychological interventions, this approach enables comprehensive postoperative recovery
management, increasing patient adherence and satisfaction. Future research should further refine nursing protocols,
extend follow-up periods, and conduct large-scale, multicenter studies to confirm the long-term effectiveness of multi-
disciplinary rehabilitation nursing and optimize nursing interventions for postoperative management of brucellar
spondylitis.
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