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INTRODUCTION
With the further development of an aging society, the 

number of elderly people in China is increasing, and so is the 
incidence of osteoporotic spinal fractures, a condition often 
seen in older age categories.1 Osteoporosis is a bone disease 
that causes gradual loss of bone mass and bone quality and 

fractures. Osteoporosis and its effects have become a worldwide 
public health issue. One of the most prevalent types of 
osteoporotic fractures is osteoporotic spine fracture, and 
patients are at risk of secondary vertebral compression 
fractures.2 In recent years, there has been a significant increase 
in the aging population, leading to a higher incidence of 
osteoporotic spinal fractures. According to statistical data, the 
prevalence of osteoporosis-related fractures in the elderly has 
been steadily rising. It is estimated that globally, around 1.6 
million new cases of spinal fractures occur each year, with a 
higher incidence among individuals aged 65 and above. These 
statistics highlight the importance of studying risk factors for 
postoperative infection in elderly spinal fracture patients, as it 
addresses a growing health concern in an aging population. 
Osteoporotic spinal fractures have a significant impact on the 
quality of life of elderly patients. One major consequence is the 
increased level of pain experienced by these individuals. Spinal 
fractures often result in severe back pain, which can be chronic 
and debilitating. The pain may limit mobility and daily 
activities, leading to a decreased overall quality of life. Mobility 

ABSTRACT
Objective • Investigating postoperative infection risk 
factors in elderly spinal fracture patients is crucial for 
optimizing surgical outcomes, improving patient safety, 
and guiding clinical decision-making in the management 
of these complex cases. To investigate the risk factors for 
postoperative infection in elderly patients with spinal 
fractures, with the goal of giving clinical care guidelines. 
Methods • From January 2019 to January 2022, 120 elderly 
patients admitted to our hospital for elective spinal fracture 
surgery were featured as the study subjects, and the patients 
were divided into infected and non-infected categories 
according to whether they had postoperative infection or 
not. A mathematical prediction model was built after using 
logistic multiple regression to investigate the parameters 
influencing postoperative infection of a spinal fracture. 
Results • There were 20 patients in the infected category 
and 100 patients in the non-infected category. Univariate 
analysis showed that the proportion of patients in the  

infected category with male, age ≥65 years, multiple 
fractures, use of hormones or combined diabetes was 
notably higher than that in the non-infected category (P < 
.05). Male gender, age ≥65 years, multiple fractures, and 
certain medical conditions are independent risk factors 
for postoperative infection.
Conclusions • Logistic regression analysis revealed that 
male, age ≥65 years, multiple fractures, use of hormones, 
or combined diabetes was an independent risk factor for 
postoperative infection in elderly patients with spinal 
fracture. Our study provides valuable insights that can 
guide clinical care and decision-making for elderly 
patients with spinal fractures. By applying these findings 
in practice, clinicians can refine their treatment strategies, 
improve patient outcomes, and enhance the overall quality 
of care provided to this vulnerable population. (Altern 
Ther Health Med. 2024;30(7):179-183).
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MATERIALS AND METHODS
General data

One hundred and twenty patients (older than 55 years 
old) admitted to our hospital for spinal fracture surgery 
consecutively from January 2019 to January 2022 were 
included in the study, of whom 24 (20.0%) were male and 96 
(80.0%) were female. The patients were divided into infected 
and non-infected categories according to whether the 
infection occurred after surgery. The diagnostic criteria of 
surgical site infection we used here included surgical site 
signs (pain and tenderness) and raised blood tests (white 
blood cell and C-reactive protein) within 30 days after 
surgery7. Both superficial and deep surgical site infections 
were included. Patients with infection may or may not have 
systemic symptoms such as fever, rigor, or fatigue, and local 
symptoms such as surgical site swelling or exudation. We 
found 20 patients in the infected category and 100 patients in 
the non-infected category. Exclusion criteria: (1) patients 
with preoperative infection; (2) patients with combined 
cranio-cerebral, thoracic and abdominal important organ 
injuries; (3) patients with mental or behavioural disorders. 
Informed consent was obtained from the patients and their 
families for the above healings. Informed consent was 
obtained from all patients and their families, ensuring their 
understanding and agreement for the procedures and data 
collection involved in the study.  Adhering to ethical 
considerations is crucial in medical research to protect the 
rights and well-being of the participants.

Methods
The data related to gender, age, fracture type, whether 

hormones were used or combined with diabetes mellitus, 
operation time, and intraoperative implants were analyzed 
and recorded in 120 patients and compared. Reference was 
made to the Diagnostic Criteria for Hospital Infections.6 The 
criteria used for diagnosing surgical site infection (SSI) 
include fever, pain, erythema, swelling, purulent drainage, 
and positive cultures from the surgical site. These criteria 
help identify and classify SSIs accurately.

Statistical healing
Statistic Package for Social Science (SPSS) 22. 0 statistical 

software (IBM, Armonk, NY, USA) was used for data 
analysis, with measurement data expressed as (x̅ ± s) and 
count data expressed as %; The chi-squared (χ2) test was 
employed to compare categorical (count) data in this study. 
Initially, single-factor analysis was conducted to identify 
potential factors influencing postoperative infection. 
Subsequently, logistic regression was performed for 
multifactor analysis, allowing for a more comprehensive 
examination of the data. Single-factor analysis was first used 
to screen out factors that might influence postoperative 
infection in spinal fractures; the results obtained from single 
factors (variables with P < .05 in single factors) were included 
in a logistic regression model for multifactor analysis to 
establish a mathematical prediction model to screen out risk 

is also greatly affected by these fractures. Elderly patients with 
spinal fractures may experience difficulties in walking, 
bending, and maintaining balance. This may result in a loss of 
independence and increased reliance on assistive devices or 
caregivers, further impacting their quality of life. Moreover, 
osteoporotic spinal fractures increase the risk of further 
fractures. Once an initial fracture occurs, the structural 
integrity of the spine is compromised, making it more 
susceptible to subsequent fractures. This cycle of fragility 
fractures not only leads to increased pain and disability but 
also increases the risk of complications, including postoperative 
infections. Overall, osteoporotic spinal fractures significantly 
impair the physical function, cause persistent pain, and 
increase the risk of further fractures in elderly patients. These 
impacts substantially reduce the quality of life for these 
individuals, emphasizing the importance of identifying and 
mitigating risk factors for postoperative infection in this 
population. The two main healing options for spinal fractures 
are conservative treatment and surgical intervention. 
Conservative treatment focuses on pain management, healing 
promotion, and prevention of further injury. Surgical 
intervention is necessary for unstable fractures or when 
conservative treatment fails. However, surgical intervention 
carries risks, including the possibility of postoperative 
infection. Careful consideration of benefits and risks is crucial 
in deciding the appropriate healing option for each patient.

Previous studies have reported high mortality rates and 
reduced quality of life in patients with osteoporotic fractures. 
Elderly patients are less likely to recover after a fracture due 
to their reduced ability to heal themselves due to their own 
immune system and the deterioration of their organism’s 
function.3 Healing aims to reduce pain, restore mobility and 
reduce the risk of further vertebral fractures. Its healing 
consists of both conservative and surgical healing. 
Conservative healing helps restore bone healing through 
braces, orthoses or analgesic medication, but the clinical 
results are slow and unsatisfactory.4 Surgical healing is more 
common, but the invasive nature of the procedure, combined 
with the longer duration of spinal fracture surgery, extensive 
tissue exposure, greater surgical trauma, and the implantation 
of more internal fixation materials, frequently results in a 
higher incidence of postoperative infection.5 To limit the 
occurrence of surgical incisional infections, it is especially 
crucial to investigate the factors related to postoperative 
infection in spinal fractures. Building upon the background 
information, our study focuses on identifying risk factors for 
postoperative infection in spinal fracture patients. We aim to 
construct a predictive model using clinical data to better 
understand and anticipate the likelihood of infection 
following surgical intervention.We studied the clinical data 
of 120 elderly patients admitted to our hospital for spinal 
fracture surgery from January 2019 to January 2022 to ze the 
risk factors for postoperative infection and construct a 
mathematical prediction model for clinical application 
described below. 
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fractures, and the results of ROC analysis showed that the 
four indicators in the model alone for The AUCs for 
predicting postoperative infection were 0.710(95CI: 0.571, 
0.849), 0.640(95CI: 0.524, 0.756), 0.870(95CI: 0.783, 0.957), 
0.660(95CI: 0.534, 0.786), Figure 1. In addition, we combined 
the above four indicators to make a ROC analysis, and the 
AUCs for the consolidated value was 0.968(95CI: 0.923, 
1.000), Figure 2.

DISCUSSION 
Because of physiological or pathological osteoporotic 

causes, older persons are more likely to suffer a spinal 
fracture. Even after receiving the best conservative treatment 
available, some individuals do not recover from their 
symptoms and suffer delayed neurological deficits due to 

factors influencing postoperative infection in spinal fractures, 
with P < .05 being as per stats different. The mathematical 
prediction model is intended to predict the risk of 
postoperative infection. It will be applied in clinical settings 
to assist healthcare professionals in making informed 
decisions regarding patient care and taking preventive 
measures. Its significance lies in its potential to improve 
patient outcomes by identifying individuals at higher risk, 
enabling timely interventions to reduce postoperative 
infection rates.

RESULTS
Univariate analysis of factors affecting postoperative 
infection in elderly patients with spinal fractures

Statistical results showed that the proportion of males, 
aged ≥65 years, multiple fractures, hormone use or comorbid 
diabetes mellitus was notably higher in the infected category 
than in the non-infected category (P < .05), Table 1.

Multifactor logistic regression analysis of post-operative 
infection in elderly patients with spinal fractures

The variables with P < .05 among the above univariate 
factors were included in the logistic regression model for 
multifactor analysis, which showed that male, age (Age) ≥ 65 
years, multiple fractures, use of hormones or combined 
diabetes (Use of glucocorticoid or Diabetes) were associated 
with incisional infection and were independent risk factors 
for postoperative infection in elderly patients with spinal 
fractures, Table 2.

Postoperative infection prediction model and predictive 
efficacy

Based on the results of multifactorial logistic regression 
analysis, male, age (Age) ≥ 65 years, multiple fractures, Use 
of glucocorticoid or Diabetes were associated with incisional 
infection in elderly patients. Male, age (Age) ≥ 65 years, 
multiple fractures, Use of GC or Diabetes were independent 
risk factors for postoperative infection in elderly spinal 

Table 1. Univariate analysis of factors affecting postoperative 
infection in elderly patients with spinal fractures [n(%)]

Factor
Number of 
examples

Infection 
category (n = 20)

Non-infected 
category (n = 100) χ2 P value

Gender 18.375 .000
Male 24 11(45.8) 13(54.2)
Female 96 9(9.4) 87(90.6)

Age (years) 6.435 .011
55-65 34 1(2.9) 33(97.1)
≥65 86 19(22.1) 67(77.9)

Multiple fractures 44.947 .000
Yes 34 18(52.9) 16(47.1)
No 86 2(2.3) 84(97.7)

Type of surgery 3.687 .055
Open 33 9(27.3) 24(72.7)
minimally-invasive 87 11(12.6) 76(87.4)

Hormone use or combined 
diabetes

10.373 .001

Yes 51 15(29.4) 36(70.6)
No 69 5(7.2) 64(92.8)

Operating time (h) 1.535 .215
<2 51 6(11.8) 45(88.2)
≥2 69 14(20.3) 55(79.7)

Intraoperative implants 2.947 .086
Yes 63 14(22.2) 49(77.8)
No 57 6(10.5) 51(89.5)

Table 2. Multifactor logistic regression analysis of postoperative 
infections in elderly patients with spinal fractures

Independent variables β SE P value OR 95%CI
Male -2.102 0.539 .000 0.122 0.043-0.352
Age ≥ 65 years -2.236 1.048 .033 0.107 0.014-0.833
Multiple fractures 3.855 0.794 .000 47.250 9.972-223.872
combined with diabetes mellitus 1.674 0.557 .003 5.333 1.791-15.885

Figure 1. Single indicator predicts ROC curve for post-
operative infection in spinal fractures. 

Figure 2. Consolidated value predicts ROC curve for post-
operative infection in spinal fractures
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postoperative infection after orthopaedic surgery,17 and 
Richards et al.18 reported that hyperglycaemia was 
postoperative infection in orthopaedic patients without of 
diabetes mellitus. The incidence of postoperative infection 
was notably higher in diabetic patients (75%) than in non-
diabetic patients (25%) (P < .05). Postoperative infections in 
diabetic patients occur through various pathogenic 
mechanisms, and the impaired transmission of nourishment 
and the availability of nutrients and oxy-gen to the perimeter 
tissues when microangiopathy is noted reduces the body’s 
ability to resist infection.19 Poor glycemic management 
impacts leucocyte functions such as binding, chemotaxis, 
engulfment, and endocytic clearance of drugs. Fibroblasts 
with faulty proliferation and collagen synapse might cause 
damage resolution to be delayed.20 Neuropathy caused by 
autonomic nervous system dysfunction can cause skin 
dryness and disintegration, compromising its integrity and 
resistance to infection.21 As a result, in diabetic patients, 
adequate glycemic management can effectively lower the risk 
of postoperative infection. To avoid postoperative infection, 
clinicians should rigorously regulate patients’ blood glucose 
levels throughout the perioperative phase, as well as the 
justifications for glucocorticoid usage, with the help of a 
multidisciplinary approach. Furthermore, the risk of infection 
grows with the length of the procedure. In this regard, 
medical staff should pay attention to the awareness of aseptic 
operation strengthen the level of practice, regular training, 
and assessment in order to shorten the operation time and 
prevent postoperative infections. 

It has been observed that males have a higher risk of 
infection following fractures. This could be due to differences 
in hormonal profiles, immune responses, or behavioral 
factors. Older individuals generally have a weaker immune 
system, reduced tissue healing capacity, and an increased 
likelihood of having comorbidities. These factors contribute 
to a higher susceptibility to infections. The presence of 
multiple fractures increases the injury burden on the body, 
leading to a greater disruption of the immune system and 
impaired tissue healing. This creates an environment 
favorable for the development of infections. Glucocorticoids 
are potent immunosuppressive drugs commonly prescribed 
for various conditions, including fractures. They inhibit 
immune responses, decrease inflammation, and impair 
wound healing processes, making individuals more prone to 
infections. Diabetes is associated with impaired immune 
function and reduced tissue perfusion, which hampers the 
body’s ability to defend against pathogens and promote 
healing. Poor glycemic control further exacerbates the risk of 
infections in individuals with diabetes.

The limitations of this study first included that some 
potential factors were not addressed in our study, such as 
obesity, smoking history, personal hygiene situation, and 
antibiotics usage. Compared with a systemic review, a few 
possible risk factors were not considered in this research.22 
We need to supplement these possible factors in further 
study. Secondly, the single single-center study design limited 

nerve compression caused by chronic vertebral abnormalities.7 
Furthermore, they are at a higher risk of recurring 
osteoporotic fractures, and these clinical processes may 
eventually lead to a loss of healthy life and increased 
mortality.8 For this reason, the diagnosis of spinal fractures in 
the elderly usually requires surgical healing.9 Postoperative 
infection following spinal fracture surgery is a serious 
complication that can add to the burden on society by 
increasing social, economic, and personal costs. Depending 
on diagnostic and surgical criteria as well as patient 
circumstances, the reported incidence of postoperative 
infections ranges from 1% to 10%.10 Indeed, postoperative 
infection in spinal fracture surgery is difficult to manage, and 
this complication is critical to avoid, so it is critical to 
investigate the factors related to postoperative infection in 
spinal fracture surgery.

As per stats, we analysed the data and other relevant data 
of 120 elderly patients admitted to our hospital for spinal 
fracture surgery and developed a mathematical prediction 
model. The results showed that males, age ≥ 65 years, 
multiple fractures, use of GC or diabetes, and were associated 
with infection (P < .05). Multifactor logistic regression 
analysis showed that males, age ≥ 65 years, multiple fractures, 
use of GC, or diabetes are associated with incisional infection 
in patients and are independent risk factors for infection after 
spinal fracture surgery in the elderly. Older patients are at 
greater risk of postoperative infection because of their 
degenerative status and poor resistance to infection and 
tissue repair.11 Furthermore, elderly patients frequently have 
underlying diseases such as coronary heart disease, diabetes 
mellitus, hypertension, hyperlipidaemia, and rheumatic 
diseases, which decrease the body’s ability to fight pathogenic 
bacteria, which is not conducive to postoperative recovery.12 
Furthermore, aged patients are more vulnerable to secondary 
infection for various reasons.13 Our study found no difference 
in infection rates between open surgery and minimally 
invasive surgery, indicating that open surgery has fine 
operation and complete hemostasis.14 In addition, although 
the time of open surgery is longer than minimally invasive 
surgery, antibiotics will be routinely used to prevent infection 
after surgery.15 As a result, open surgery does not increase the 
probability of infection.

In daily clinical practice, glucocorticoids are commonly 
used to treat a wide range of disorders, including chronic 
arthritis, systemic lupus erythematosus, rheumatic 
polymyalgia, allergies, chronic lung diseases (asthma, 
emphysema), and inflammatory bowel disease. 
Glucocorticoids are also utilized to minimise local oedema 
following spinal surgery, and their efficacy has been shown to 
be more beneficial.16 However, the increase in blood glucose 
caused by glucocorticoid treatment contributes to an 
increased risk of infection following spinal fracture surgery. 
Diabetes mellitus is a systemic disease that alters blood 
glucose metabolism. There are many risks of systemic 
co-morbidities associated with microangiopathy and 
neuropathy in diabetic patients. Diabetes is considered for 
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the number of patients. We look forward to research further 
in a multicenter approach with a larger sample scale. 

In summary, independent factors for postoperative 
infection in spinal fractures are male, age ≥ 65 years, multiple 
fractures, use of GC, or diabetes. Perioperative prophylactic 
interventions by the medical staff should address these 
factors in order to control the risk of postoperative infection, 
which is important for improving the long-term prognosis of 
patients. Healthcare professionals can use this information to 
identify elderly spinal fracture patients who are at a higher 
risk of postoperative infections. They can implement 
preventive measures such as strict aseptic techniques during 
surgery, optimizing glycemic control in diabetic patients, 
considering alternative medications instead of glucocorticoids, 
and closely monitoring these high-risk individuals for signs 
of infection postoperatively.
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