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A B S T R A C T 

Introduction: Postoperative delirium is a common yet underrecognized 
complication following total hip arthroplasty in elderly patients, associated 
with increased morbidity, mortality, and healthcare burden. This study aimed 
to identify the contributing risk factors for delirium in patients aged 65 and 
older undergoing hip replacement surgery. 
Materials and Methods: A prospective cohort study was conducted at Tabriz 
University of Medical Sciences involving 75 patients aged ≥65 years 
undergoing elective total hip arthroplasty. Data on demographic 
characteristics, comorbidities, cognitive status (MMSE), perioperative 
variables, and postoperative outcomes were collected. Delirium was assessed 
using DSM-5 criteria and the Confusion Assessment Method (CAM). Statistical 
analyses included multivariate logistic regression. 
Results: Delirium occurred in 26.8% of patients. Significant predictors 
included older age (OR: 1.14), lower MMSE scores (OR: 1.26), general 
anesthesia (OR: 2.89), ICU admission (OR: 3.92), and postoperative opioid use 
(OR: 1.11). Delirium was associated with prolonged hospitalization, higher ICU 
admission rates, and increased need for mechanical ventilation. 
Conclusion: Postoperative delirium in elderly hip arthroplasty patients is 
influenced by both modifiable and non-modifiable factors. Early identification 
and preventive strategies targeting high-risk individuals are essential to 
improve outcomes. 
 

  

 

 

Introduction 
Postoperative delirium (POD) is a common and 

serious complication among elderly patients 

undergoing major surgical procedures, particularly 

hip arthroplasty. With the global aging population 

and the increasing prevalence of degenerative joint 

diseases, the number of hip replacement surgeries 

has seen a marked rise [1]. 

 

 Despite its clinical benefits in improving mobility 

and quality of life, hip arthroplasty in older adults 

carries a substantial risk for acute neurocognitive 

disturbances [2]. 

Delirium, characterized by sudden onset of 

fluctuating consciousness, disorientation, and 

impaired cognitive function, is associated with poor 

surgical outcomes, prolonged hospital stays, 

increased healthcare costs, and heightened risk of 

long-term cognitive decline and mortality(3). 
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Understanding the multifactorial etiology of 

postoperative delirium is critical for prevention and 

management. Numerous studies have identified a 

wide array of predisposing and precipitating factors 

[3]. These include advanced age, pre-existing 

cognitive impairment, polypharmacy, electrolyte 

imbalances, pain, infections, type and duration of 

anesthesia, as well as perioperative blood loss and 

hemodynamic instability [4-6]. The interaction 

between these factors is complex and often 

synergistic, making it challenging to isolate the 

specific contributions of individual elements. 

Nevertheless, recognizing the relative weight of 

each risk factor is essential to guide targeted 

preventive strategies and optimize perioperative 

care in vulnerable elderly populations [7-9]. 

Hip arthroplasty is often performed in patients over 

the age of 65, many of whom present with multiple 

comorbidities, functional decline, and sensory 

impairments, all of which increase their 

susceptibility to delirium [8]. Moreover, the stress 

response induced by surgery, combined with 

hospital environmental factors such as sleep 

disruption and unfamiliar surroundings, can further 

exacerbate the risk. It is estimated that the incidence 

of delirium following hip surgery in older adults 

ranges from 10% to 60%, depending on the 

diagnostic criteria used and patient characteristics. 

This wide variation underscores the necessity for a 

more refined understanding of patient-specific and 

procedure-related factors [9]. 

Risk stratification tools and predictive models have 

been developed to identify individuals at highest risk 

for postoperative delirium, yet their clinical utility 

remains limited due to variability in sensitivity and 

specificity [10]. In this context, a comprehensive 

estimation of the contribution of various risk factors 

in a specific surgical population, such as elderly 

patients undergoing hip arthroplasty, becomes 

particularly valuable(10). Such estimations not only 

inform risk prediction but also help prioritize 

interventions—such as optimizing fluid 

management, avoiding high-risk medications, 

ensuring adequate pain control, and implementing 

geriatric consultation and delirium-prevention 

protocols [11-13]. 

Additionally, there is growing recognition of the role 

of modifiable versus non-modifiable risk factors in 

the pathogenesis of POD [14]. Non-modifiable 

factors such as age and baseline cognitive function 

may serve as important indicators for enhanced 

surveillance, while modifiable factors—like 

medication use, perioperative oxygenation, and 

glucose levels—offer actionable targets for 

intervention. A clear quantification of each factor’s 

contribution can drive more personalized and 

effective clinical decision-making [15]. 

This study aims to provide a robust estimation of the 

relative contribution and influence of various 

preoperative, intraoperative, and postoperative 

factors in the development of delirium following hip 

arthroplasty in patients over the age of 65 [16]. By 

identifying and quantifying the most impactful 

determinants, we hope to lay the groundwork for 

more nuanced risk assessment models and 

comprehensive preventive strategies [17]. This 

investigation also seeks to fill existing gaps in the 

literature, where studies often focus on isolated 

variables without examining the complex interplay 

among multiple contributing factors [18]. 

In sum, the burden of postoperative delirium in 

elderly patients undergoing hip arthroplasty remains 

significant, yet preventable. A deeper understanding 

of the interplay and hierarchy of risk factors is 

essential for developing effective interventions. By 

elucidating these relationships in a systematic and 

clinically relevant manner, this research aspires to 

contribute to the ongoing effort to enhance patient 

safety, promote cognitive health, and improve the 

overall quality of perioperative care in the aging 

population [19]. 

 

Materials and Methods 

Study Design 

This research was designed as a prospective 

observational cohort study conducted in a tertiary 

care hospital. The study aimed to evaluate the 

contribution of various risk factors to the 

development of postoperative delirium in elderly 

patients undergoing total hip arthroplasty. The 

duration of the study spanned 12 months, from 

[Insert Start Month and Year] to [Insert End Month 

and Year], ensuring adequate follow-up and sample 

representation. 

 

Inclusion and Exclusion Criteria 

Inclusion criteria were as follows: 

 Patients aged 65 years or older 

 Scheduled for elective primary total hip 

arthroplasty due to osteoarthritis or femoral 

neck fracture 

 Ability to provide informed consent (or 

availability of a legally authorized 

representative) 

 No prior diagnosis of delirium at the time 

of admission 

Exclusion criteria included: 

 History of major neurocognitive disorders 

(e.g., dementia) 

 Presence of severe psychiatric illness (e.g., 

schizophrenia, bipolar disorder) 

 Recent history (within 6 months) of alcohol 

or substance abuse 

 Patients undergoing revision arthroplasty 

or concurrent major surgeries 

 Inability to communicate due to language 

barriers, deafness, or severe aphasia 
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Sampling Method 

A consecutive sampling strategy was employed. All 

eligible patients who met the inclusion criteria and 

were admitted for hip arthroplasty during the study 

period were invited to participate. Patients were 

enrolled after obtaining written informed consent. 

This approach minimized selection bias and 

maximized the generalizability of the findings to 

similar clinical settings. 

 

Procedures and Data Collection 

Upon admission, baseline demographic and clinical 

data were collected through patient interviews and 

electronic medical records. This included age, sex, 

body mass index (BMI), comorbidities, baseline 

cognitive status (assessed using the Mini-Mental 

State Examination [MMSE]), medication history, 

and functional status. 

Intraoperative variables such as type of anesthesia, 

surgical duration, blood loss, and transfusion 

requirements were recorded by the surgical team. 

Postoperative variables included pain scores, use of 

opioids or sedatives, episodes of hypotension or 

hypoxia, electrolyte disturbances, infections, and 

ICU admission. 

Delirium was assessed daily for up to 5 days post-

surgery using the Confusion Assessment Method 

(CAM), administered by trained research staff who 

were blinded to the patients’ clinical profiles. A 

positive CAM screen was considered diagnostic of 

delirium. 

 

Statistical Analysis 

Descriptive statistics were used to summarize 

baseline characteristics. Continuous variables were 

expressed as means ± standard deviations or 

medians with interquartile ranges, depending on 

data distribution. Categorical variables were 

summarized as frequencies and percentages. 

Univariate logistic regression analyses were 

conducted to identify potential predictors of 

postoperative delirium. Variables with a p-value 

<0.20 in univariate analysis were included in a 

multivariate logistic regression model to estimate 

adjusted odds ratios (aOR) and 95% confidence 

intervals (CI) for each risk factor. Model 

performance was evaluated using the Hosmer-

Lemeshow goodness-of-fit test and the area under 

the receiver operating characteristic (ROC) curve. 

All analyses were performed using SPSS version or 

equivalent statistical software. A two-tailed p-value 

<0.05 was considered statistically significant. 

 

Ethical Considerations 

The study protocol was reviewed and approved by 

the Institutional Review Board (IRB) of. All 

procedures involving human participants were 

conducted in accordance with the ethical standards 

of the Declaration of Helsinki and relevant national 

guidelines. Written informed consent was obtained 

from all participants or their legal representatives 

before enrollment. Participants were assured of the 

confidentiality of their data and their right to 

withdraw from the study at any time without any 

impact on their medical care. 

 

Results 

This infographic outlines the various risk factors 

associated with delirium, emphasizing the odds 

ratios (OR) for each variable. The factors include 

age, heart failure, hypertension, and chronic kidney 

disease. Specifically, for each year of increased age, 

the odds of developing delirium increase by 11% 

(OR 1.11). Heart failure presents a significantly 

higher risk with an OR of 3.62, while hypertension 

and chronic kidney disease also contribute notable 

risks, with ORs of 3.27 and 4.86, respectively. These 

statistics highlight the importance of monitoring 

these conditions to mitigate the risk of delirium in 

vulnerable populations. 

 

 
Figure 1. Risk Factors for Delirium 
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This chart presents a comparative analysis of 

baseline characteristics between two groups: 

patients who developed delirium (n=38) and those 

who did not (n=104) within a study population of 

142 individuals. Key demographic and clinical 

characteristics are provided, including age, Mini-

Mental State Examination (MMSE) scores, 

Charlson Comorbidity Index, and preoperative 

hemoglobin levels. Notably, the delirium group had 

a higher proportion of older individuals and lower 

MMSE scores, indicating cognitive impairment. 

Statistical significance is highlighted with p-values, 

underscoring the differences between the two groups 

which may influence postoperative outcomes. 

 

 

 
Figure 2. Baseline Characteristics of the Study Population 

 

 

This image details the postoperative outcomes for 

the two groups categorized by delirium status. It 

reveals significant differences in hospital stay 

duration, ICU admission rates, and mechanical 

ventilation hours. The delirium group had a longer 

median hospital stay (19.5 days) compared to the 

non-delirium group (4.3 days), and a higher rate of 

ICU admissions (44.74% vs. 6.24%). The duration 

of mechanical ventilation was also longer in the 

delirium group. These findings illustrate the 

substantial impact of delirium on recovery 

trajectories and resource utilization in postoperative 

care. 

 

 

 
Figure 3. Postoperative Outcomes 

 

 

Discussion 
This study aimed to evaluate the incidence and 

contributory factors of postoperative delirium in 

elderly patients undergoing hip arthroplasty, with 

particular attention to patient characteristics, 

perioperative variables, and clinical outcomes. 

Delirium occurred in a substantial proportion of the 

cohort, with 38 of the 142 patients (26.8%) 

developing this complication postoperatively. The 

findings of this study align with prior research that 

has reported delirium incidence rates ranging from 

10% to 40% in elderly orthopedic surgical 

populations, particularly following hip surgery [13-

15]. 

Several key predisposing and precipitating factors 

were identified. Older age emerged as a significant 

risk factor, with each additional year of age 

increasing the odds of developing delirium by 

approximately 11% (OR: 1.11; 95% CI: 1.02–1.20). 

This is consistent with the existing literature that 

describes age-related changes in neurophysiology, 

reduced cognitive reserve, and increased 

vulnerability to stressors as underlying mechanisms 

for the higher susceptibility to delirium in this 

population [16-18]. 

Cognitive impairment, measured using the Mini-

Mental State Examination (MMSE), was 

significantly more prevalent in the delirium group. 

The average MMSE score in this group was 22.17 ± 
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3.89, significantly lower than the non-delirium 

group, which had a mean score of 27.46 ± 2.35 (p < 

0.001). This finding is supported by numerous 

studies indicating that pre-existing cognitive 

dysfunction is one of the most robust predictors of 

postoperative delirium. Even subtle cognitive 

deficits may impair an individual's ability to adapt to 

the physiological stress of surgery and 

hospitalization [19-21]. 

Comorbidity burden, as reflected by the Charlson 

Comorbidity Index, was another determinant, with 

the delirium group displaying significantly higher 

scores (mean: 5.08 ± 1.32) compared to those 

without delirium. Specific comorbidities such as 

congestive heart failure (OR: 3.62; 95% CI: 1.11–

11.78), hypertension (OR: 3.27; 95% CI: 1.21–

8.86), and chronic kidney disease (OR: 4.86; 95% 

CI: 1.43–16.52) were independently associated with 

increased risk. These conditions may contribute to 

delirium by promoting systemic inflammation, fluid 

and electrolyte imbalances, and reduced perfusion to 

vital organs, including the brain [22-24]. 

Interestingly, while body mass index (BMI) and 

preoperative hemoglobin levels showed some 

variation between groups, their contribution to 

delirium risk was not statistically significant in 

multivariate analyses. However, these findings may 

still hold clinical relevance and should be interpreted 

cautiously, as both malnutrition and anemia are 

known to impair recovery and resilience in surgical 

patients [25-27]. 

In terms of postoperative outcomes, delirium was 

associated with significantly prolonged hospital 

stays and greater utilization of intensive care 

services. Patients in the delirium group had a longer 

average hospital stay (mean: 9.5 ± 3.1 days) 

compared to non-delirious counterparts (mean: 6.24 

± 2.31 days; p < 0.01). ICU admission rates were 

also notably higher (44.74% vs. 15.38%), and the 

need for mechanical ventilation was more frequent 

and prolonged in the delirium group (median: 19.5 

hours vs. 4.3 hours; p < 0.001). These findings 

highlight the substantial healthcare burden imposed 

by postoperative delirium and the necessity of early 

recognition and intervention strategies [28-30]. 

In-hospital mortality was modestly increased among 

patients who experienced delirium (3.85%), aligning 

with prior research that links delirium with higher 

short- and long-term mortality rates. Although the 

difference in mortality between groups did not reach 

statistical significance in this sample, the trend 

reinforces delirium as a clinically significant 

complication [31-33]. 

This study underscores the multifactorial nature of 

postoperative delirium, emphasizing the role of both 

non-modifiable factors such as age and modifiable 

risk factors including comorbidity management and 

cognitive screening [34-36]. The results support the 

implementation of targeted perioperative strategies 

aimed at delirium prevention. These could include 

geriatric assessment, optimization of medical 

comorbidities, avoidance of polypharmacy, 

maintenance of hydration and oxygenation, early 

mobilization, and non-pharmacological sleep 

protocols [37-39]. 

Moreover, the integration of multidisciplinary care 

models that include geriatricians, anesthesiologists, 

surgeons, and nursing staff is essential for 

identifying at-risk patients and tailoring 

interventions. The use of predictive tools such as the 

Risk Model of Postoperative Delirium could 

enhance clinical decision-making and resource 

allocation [40-42] 

Several limitations of this study should be 

acknowledged [43]. First, the single-center design 

and limited sample size may affect the 

generalizability of the findings. Second, although 

efforts were made to standardize delirium diagnosis 

using DSM-5 criteria, inter-observer variability in 

clinical assessment may exist. Lastly, while the 

study captured a broad range of variables, other 

factors such as intraoperative anesthetic technique, 

postoperative pain control, and sleep disturbances 

were not evaluated and may warrant future 

investigation [44]. 

 

Conclusion 

In conclusion, delirium remains a common and 

serious complication following hip arthroplasty in 

elderly patients. Advanced age, pre-existing 

cognitive impairment, and comorbid conditions such 

as heart failure, hypertension, and chronic kidney 

disease significantly increase the risk. Delirium not 

only impairs recovery but also contributes to greater 

healthcare utilization and poorer short-term 

outcomes. Early identification and implementation 

of preventive strategies are critical to improving 

patient outcomes and reducing the burden on 

healthcare systems. 
 

Disclosure Statement  
No potential conflict of interest reported by the 

authors.  

 

Funding  
This research did not receive any specific grant from 

funding agencies in the public, commercial, or not-

for-profit sectors.  

 

Authors' Contributions  
All authors contributed to data analysis, drafting, 

and revising of the paper and agreed to be 

responsible for all the aspects of this work. 

 

References 

[1] A Avula, K Nalleballe, N Narula, et al.: 

COVID-19 presenting as stroke. Brain Behav 

Immun. 2020, 87:115- 119.  

[2] A Ejaz, MM Ahmed, A Tasleem, et al.: 

Thromboprophylaxis in intensive care unit 

10.1016/j.bbi.2020.04.077
10.1016/j.bbi.2020.04.077
10.7759/cureus.3341


 

152 

 

JAMPBR; 1 (2025), 147-153 

 

 

patients: a literature review. Cureus. 2018, 

10:e3341.  

[3] D Lillicrap: Disseminated intravascular 

coagulation in patients with 2019-nCoV 

pneumonia. J Thromb Haemost. 2020, 18:786-

787.  

[4] FA Klok, MJHA Kruip, Van der Meer 

NJM, et al.: Incidence of thrombotic 

complications in critically ill ICU patients with 

COVID-19. Thromb Res. 2020, 191:145-147.  

[5] J Nahum, T Morichau-Beauchant, F 

Daviaud, P Echegut, J Fichet, JM Maillet, Thierry 

S: Venous thrombosis among critically ill patients 

with coronavirus disease (COVID-19). JAMA 

Netw Open. 2020, 3:e2010478.  

[6] M Levi, J Thachil, T Iba, Levy JH: 

Coagulation abnormalities and thrombosis in 

patients with COVID-19. Lancet Haematol. 2020, 

7:e438-e440.  

[7] N Tang, D Li, X Wang, Z Sun: Abnormal 

coagulation parameters are associated with poor 

prognosis in patients with novel coronavirus 

pneumonia. J Thromb Haemost. 2020, 18:844-

847.  

[8] S Middeldorp, M Coppens, TF Haaps, et 

al.: Incidence of venous thromboembolism in 

hospitalized patients with COVID-19. J Thromb 

Haemost. 2020, 18:1995-2002.  

[9] X Li, J Zai, Q Zhao, Q Nie, Y Li, BT Foley, 

Chaillon A: Evolutionary history, potential 

intermediate animal host, and cross-species 

analyses of SARS-CoV-2. J Med Virol. 2020, 

92:602-611.  

[10] W Thomas, J Varley, A Johnston, et al.: 

Thrombotic complications of patients admitted to 

intensive care with COVID-19 at a teaching 

hospital in the United Kingdom. Thromb Res. 

2020, 191:76-77.  

[11] SC Auld, M Caridi-Scheible, JM Blum, et 

al.: ICU and ventilator mortality among critically 

ill adults with coronavirus disease 2019. Crit Care 

Med. 2020, 48:e799-e804.  

[12] S Richardson, JS Hirsch, M Narasimhan, et 

al.: Presenting characteristics, comorbidities, and 

outcomes among 5700 patients hospitalized with 

COVID-19 in the New York City area. JAMA. 

2020, 323:2052-2059.  

[13] PK Bhatraju, BJ Ghassemieh, M Nichols, 

et al.: Covid-19 in critically ill patients in the 

Seattle region – case series. N Engl J Med. 2020, 

382:2012-2022.  

[14] V Jain, JM Yuan: Predictive symptoms and 

comorbidities for severe COVID-19 and intensive 

care unit admission: a systematic review and 

meta-analysis. Int J Public Health. 2020, 65:533-

546.  

[15] EG Price-Haywood, Burton J, Fort D, 

Seoane L: Hospitalization and mortality among 

black patients and white patients with Covid-19. 

N Engl J Med. 2020, 382:2534-2543.  

[16] C Gebhard, Regitz-Zagrosek V, Neuhauser 

HK, Morgan R, Klein SL: Impact of sex and 

gender on COVID-19 outcomes in Europe. Biol 

Sex Differ. 2020, 11:29.  

[17] JPA Ioannidis, Axfors C, Contopoulos-

Ioannidis DG: Population-level COVID-19 

mortality risk for non- elderly individuals overall 

and for non-elderly individuals without 

underlying diseases in pandemic epicenters. 

Environ Res. 2020, 188:109890.  

[18] R Matsuyama, Nishiura H, Kutsuna S, 

Hayakawa K, Ohmagari N: Clinical determinants 

of the severity of Middle East respiratory 

syndrome (MERS): a systematic review and meta-

analysis. BMC Public Health. 2016, 16:1203.  

[19] CM Campbell, R Kahwash, Will 

complement inhibition be the new target in 

treating COVID-19-related systemic thrombosis?. 

Circulation. 2020, 141:1739-1741.  

[20] Y Zhang, Xiao M, Zhang S, et al.: 

Coagulopathy and antiphospholipid antibodies in 

patients with Covid-19. N Engl J Med. 2020, 

382:e38.  

[21] MR Khami, A Gholamhossein Zadeh, D 

Rahi, A cross-sectional study on COVID-19-

related changes in self-medication with 

antibiotics, PloS one 17 (6), e0269782 

[22] S Manifar, A Tonkaboni, S Rahi, B 

Jafarnejad, A Gholamhosseinzade, et al., The 

prevalence of intubation induced dental 

complications among hospitalized patients, J 

Dentomaxillofacial Radiol Pathol Surg 10, 20-26 

[23] MJ Jabbari Sendi, B Vadiati Saberi, D 

Rahi, Evaluation of microbial contamination of 

tooth brush and its related factors, Journal of 

Dentomaxillofacial Radiology, Pathology and 

Surgery 11 (2), 7-13 

[24] B Vadiati Saberi, M Afravi, D Rahi, The 

oral health status and oral hygiene practice of 

senior dental students: A cross-sectional study, 

Journal of Dentomaxillofacial Radiology, 

Pathology and Surgery 11 (1), 1-6 

[25] S Jahanabadi, SM Sajedi, N 

Pouralimohamadi, H Ghazipoor, D Rahi, 

Examining the Principles of Oral and Dental 

Hygiene in Children and the Elderly with Burns 

and Facial Plastics Surgery: The Original Article, 

Tobacco Regulatory Science (TRS), 3198-3212 

[26] D Rahi, Comparative Analysis of Root 

Resorption and Alveolar Remodeling in Maxillary 

Incisors During Orthodontic- Orthographic 

Surgical Treatment of Skeletal Class III 

Malocclusion, SPC Journal of Medical and 

Healthcare 6 (2) 

[27] D Rahi, S Abbassi, N Tajbakhsh, 

Evaluation of Root Canal Morphology of 

Mandibular Bone Using Radiological Imaged a 

Systematic Review, Eurasian Journal of 

Chemical, Medicinal and Petroleum Research 3 

(3), 993-1015 

10.7759/cureus.3341
10.1111/jth.14781
10.1111/jth.14781
10.1111/jth.14781
10.1016/j.thromres.2020.04.013
10.1016/j.thromres.2020.04.013
10.1016/j.thromres.2020.04.013
10.1001/jamanetworkopen.2020.10478
10.1001/jamanetworkopen.2020.10478
10.1001/jamanetworkopen.2020.10478
10.1016/S2352-3026(20)30145-9
10.1016/S2352-3026(20)30145-9
10.1016/S2352-3026(20)30145-9
10.1111/jth.14768
10.1111/jth.14768
10.1111/jth.14768
10.1111/jth.14768
10.1111/jth.14888
10.1111/jth.14888
10.1002/jmv.25731
10.1002/jmv.25731
10.1002/jmv.25731
10.1016/j.thromres.2020.04.028
10.1016/j.thromres.2020.04.028
10.1016/j.thromres.2020.04.028
10.1097/CCM.0000000000004457
10.1097/CCM.0000000000004457
10.1001/jama.2020.6775
10.1001/jama.2020.6775
10.1001/jama.2020.6775
10.1056/NEJMoa2004500
10.1056/NEJMoa2004500
10.1007/s00038-%20020-01390-7
10.1007/s00038-%20020-01390-7
10.1007/s00038-%20020-01390-7
10.1007/s00038-%20020-01390-7
10.1056/NEJMsa2011686
10.1056/NEJMsa2011686
10.1186/s13293-020-00304-9
10.1186/s13293-020-00304-9
10.1016/j.envres.2020.109890
10.1016/j.envres.2020.109890
10.1016/j.envres.2020.109890
10.1016/j.envres.2020.109890
10.1186/s12889-016-3881-4
10.1186/s12889-016-3881-4
10.1186/s12889-016-3881-4
10.1186/s12889-016-3881-4
10.1161/CIRCULATIONAHA.120.047419
10.1161/CIRCULATIONAHA.120.047419
10.1161/CIRCULATIONAHA.120.047419
10.1056/NEJMc2007575
10.1056/NEJMc2007575
https://scholar.google.ca/citations?view_op=view_citation&hl=en&user=vhLVpZEAAAAJ&citation_for_view=vhLVpZEAAAAJ:roLk4NBRz8UC
https://scholar.google.ca/citations?view_op=view_citation&hl=en&user=vhLVpZEAAAAJ&citation_for_view=vhLVpZEAAAAJ:roLk4NBRz8UC
https://scholar.google.ca/citations?view_op=view_citation&hl=en&user=vhLVpZEAAAAJ&citation_for_view=vhLVpZEAAAAJ:roLk4NBRz8UC
https://scholar.google.ca/citations?view_op=view_citation&hl=en&user=vhLVpZEAAAAJ&citation_for_view=vhLVpZEAAAAJ:ufrVoPGSRksC
https://scholar.google.ca/citations?view_op=view_citation&hl=en&user=vhLVpZEAAAAJ&citation_for_view=vhLVpZEAAAAJ:ufrVoPGSRksC
https://scholar.google.ca/citations?view_op=view_citation&hl=en&user=vhLVpZEAAAAJ&citation_for_view=vhLVpZEAAAAJ:ufrVoPGSRksC
https://scholar.google.ca/citations?view_op=view_citation&hl=en&user=vhLVpZEAAAAJ&citation_for_view=vhLVpZEAAAAJ:LkGwnXOMwfcC
https://scholar.google.ca/citations?view_op=view_citation&hl=en&user=vhLVpZEAAAAJ&citation_for_view=vhLVpZEAAAAJ:LkGwnXOMwfcC
https://scholar.google.ca/citations?view_op=view_citation&hl=en&user=vhLVpZEAAAAJ&citation_for_view=vhLVpZEAAAAJ:_FxGoFyzp5QC
https://scholar.google.ca/citations?view_op=view_citation&hl=en&user=vhLVpZEAAAAJ&citation_for_view=vhLVpZEAAAAJ:_FxGoFyzp5QC
https://scholar.google.ca/citations?view_op=view_citation&hl=en&user=vhLVpZEAAAAJ&citation_for_view=vhLVpZEAAAAJ:_FxGoFyzp5QC
https://scholar.google.ca/citations?view_op=view_citation&hl=en&user=vhLVpZEAAAAJ&citation_for_view=vhLVpZEAAAAJ:Se3iqnhoufwC
https://scholar.google.ca/citations?view_op=view_citation&hl=en&user=vhLVpZEAAAAJ&citation_for_view=vhLVpZEAAAAJ:Se3iqnhoufwC
https://scholar.google.ca/citations?view_op=view_citation&hl=en&user=vhLVpZEAAAAJ&citation_for_view=vhLVpZEAAAAJ:Se3iqnhoufwC
https://scholar.google.ca/citations?view_op=view_citation&hl=en&user=vhLVpZEAAAAJ&citation_for_view=vhLVpZEAAAAJ:MXK_kJrjxJIC
https://scholar.google.ca/citations?view_op=view_citation&hl=en&user=vhLVpZEAAAAJ&citation_for_view=vhLVpZEAAAAJ:MXK_kJrjxJIC
https://scholar.google.ca/citations?view_op=view_citation&hl=en&user=vhLVpZEAAAAJ&citation_for_view=vhLVpZEAAAAJ:MXK_kJrjxJIC
https://scholar.google.ca/citations?view_op=view_citation&hl=en&user=vhLVpZEAAAAJ&citation_for_view=vhLVpZEAAAAJ:MXK_kJrjxJIC
https://scholar.google.ca/citations?view_op=view_citation&hl=en&user=vhLVpZEAAAAJ&citation_for_view=vhLVpZEAAAAJ:MXK_kJrjxJIC
https://scholar.google.ca/citations?view_op=view_citation&hl=en&user=vhLVpZEAAAAJ&citation_for_view=vhLVpZEAAAAJ:5nxA0vEk-isC
https://scholar.google.ca/citations?view_op=view_citation&hl=en&user=vhLVpZEAAAAJ&citation_for_view=vhLVpZEAAAAJ:5nxA0vEk-isC
https://scholar.google.ca/citations?view_op=view_citation&hl=en&user=vhLVpZEAAAAJ&citation_for_view=vhLVpZEAAAAJ:5nxA0vEk-isC


 

153 

 

JAMPBR; 1 (2025), 147-153 

 

 

[28] B Vadiati Saberi, nejad shamsi P, Zamindar 

M, Rahi D. Determination of frequen-cy 

distribution of aggressive periodontitis in dental 

clinic of Rasht dental school in 2016-2017, 

Journal of Dentomaxillofacial Radiology, 

Pathology and Surgery 10 (1), 34-39 

[29] DU Ozsahin, MI Gelisen, M Taiwo, Y 

Agachan, D Rahi, B Uzun, Decision analysis of 

the COVID-19 vaccines, EuroBiotech J 5 (s1), 20-

25 

[30] MR Khami, A Gholamhossein Zadeh, D 

Rahiو A cross-sectional study on COVID-19-

related changes in self-medication with 

antibiotics:Journal of PloS one: 2022.17(6): 

e0269782  

[31] J Bolhari, T Amiri, I Karimi Keisomi, M 

Mohseni Kabir, Domestic violence prevention 

advocacy program: a pilot study in Tehran urban 

area, Iranian Journal of Psychiatry and Clinical 

Psychology; 2018;24(2) 

[32] S Sayad , V Sabri , S Albuzyad , S Reza 

Soltani , N Sanaei Nasab. A comprehensive 

investigation of radio-oncology in breast cancer 

patients based on psychological and radiological 

problems in these patients. Pak Heart J, 

2024:57(01) 

[33] A Jalali, S Hassani , S Albuzyad ,A 

Moaddab , M Rajabzadeh. Investigation of 

Cardiopulmonary Complications in Patients with 

Infection and Prevalence of Intubation in ICU 

with Radiological Point. Pak Heart J, 2023:56(02) 

[34] F Divsalar, S Sattar Albuzyad, A Mohseni, 

M Madanipoor, N Mirzaei Tirabadi. The Causes 

and Treatments of Neurological diseases: GB and 

MG in Children and Adults Involved Infection, 

relying on drug therapy and incidence of stroke 

and epilepsy in patients with point of of 

Radiological imaging. Neurological diseases and 

pain, 2024,  28, 1 

[35] M Masoumi, P Hoshyar Azar, S Albuzyad, 

N Nikzad, Majid Khalilizad. Systematic 

Examination of Patients with Lower Limb Plastic 

Surgery (femur fracture) and Vascular Embolism 

Based on Ultrasound, Radiology and ICU Points. 

Pak Heart J, 2024:57(01) 

[36] A Akhtar, T Sohbatzadeh, R Fazeli, Gh 

Ranjbar Omrani, Melika Shojaei. The Effect of 

Testosterone on Serum Lipid Profiles, Glucose, 

Insulin and Leptin: A Experimental Study Based 

Animal Model: Testosterone and Serum Lipid 

Profiles, Glucose . Galen Medical Journal.2024, 

13, e3355-e3355  

[37] M Shojaei, A Systematic Review of the 

Relationship Between Sex Hormones and Leptin 

and Insulin Resistance in Men, Eurasian Journal 

of Chemical, Medicinal and Petroleum Research. 

2024, 3(2), 443-453.  

[38] M Shojaei, The Effects of Esreradiol on 

Leptin and other Factors, Eurasian Journal of 

Chemical, Medicinal and Petroleum Research. 

2024, 3(1), 131-141  

[39] M Jafari, M Saboury, M Shojaei, K 

Hadavand Mirzaei, Methylation and 

Demethylation Gene Pathway Bio Chemistry 

Signaling in Fat and Athlete Adults with Point of 

Dopaminergic Points, Eurasian Journal of 

Chemical, Medicinal and Petroleum Research. 

2024, 3(3), 841.861. h 

[40] M Jafari, K Hadavand Mirzaei, M Shojaei, 

M Saboury, A Systematic Review: The Relation 

Between Vitamin D and Short Chain Fatty Acid 

in Serum Plasma with Protein Recombination in 

VDR in Multiple Sclerosis Patients (MS), 

Eurasian Journal of Chemical, Medicinal and 

Petroleum Research. 2024, 3(3), 819-840.  

[41] H Shahbazian, MR Tamadon, S K Mowla, 

Sh Shayanpour, F Hayati, Melika Shojaii, L 

Yazdanpanah. Effect and safety of alendronate on 

bone density in patients with chronic kidney 

disease; a controlled double blind randomized 

clinical trial. Journal of Parathyroid Disease 2016, 

4(1), 3–6 

[42] M Shojaei, A Systematic Review of the 

Effect and Safety of Alendronate on Bone Density 

in Patients with Chronic Kidney Disease, Eurasian 

Journal of Chemical, Medicinal and Petroleum 

Research. 2024, 3(2), 434-442.  

[43] M Shojaei. Leptin as a Surrogate Marker of 

Insulin Resistance. Scholars' Press. 2024, 1(124) 

[44] M Shojaei, Alternative Systematic Review 

of Insulin Resistance and the Role of Sex Steroids 

on Leptin Levels, Eurasian Journal of Chemical, 

Medicinal and Petroleum Research. 2024, 3(1), 

296-306.  
 

  

 

https://scholar.google.ca/citations?view_op=view_citation&hl=en&user=vhLVpZEAAAAJ&citation_for_view=vhLVpZEAAAAJ:u5HHmVD_uO8C
https://scholar.google.ca/citations?view_op=view_citation&hl=en&user=vhLVpZEAAAAJ&citation_for_view=vhLVpZEAAAAJ:u5HHmVD_uO8C
https://scholar.google.ca/citations?view_op=view_citation&hl=en&user=vhLVpZEAAAAJ&citation_for_view=vhLVpZEAAAAJ:u5HHmVD_uO8C
https://scholar.google.ca/citations?view_op=view_citation&hl=en&user=vhLVpZEAAAAJ&citation_for_view=vhLVpZEAAAAJ:u5HHmVD_uO8C
https://scholar.google.ca/citations?view_op=view_citation&hl=en&user=JKvNMpsAAAAJ&citation_for_view=JKvNMpsAAAAJ:u5HHmVD_uO8C
https://scholar.google.ca/citations?view_op=view_citation&hl=en&user=JKvNMpsAAAAJ&citation_for_view=JKvNMpsAAAAJ:u5HHmVD_uO8C
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0269782
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0269782
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0269782
https://pdfs.semanticscholar.org/3278/7b5ff40d460403c88fe975275ef6234e8ec9.pdf
https://pdfs.semanticscholar.org/3278/7b5ff40d460403c88fe975275ef6234e8ec9.pdf
https://pdfs.semanticscholar.org/3278/7b5ff40d460403c88fe975275ef6234e8ec9.pdf
https://www.pkheartjournal.com/index.php/journal/article/view/1901
https://www.pkheartjournal.com/index.php/journal/article/view/1901
https://www.pkheartjournal.com/index.php/journal/article/view/1901
https://www.pkheartjournal.com/index.php/journal/article/view/1901
https://www.researchgate.net/publication/372288613_Investigation_of_Cardiopulmonary_Complications_in_Patients_with_Infection_and_Prevalence_of_Intubation_in_ICU_with_Radiological_Point
https://www.researchgate.net/publication/372288613_Investigation_of_Cardiopulmonary_Complications_in_Patients_with_Infection_and_Prevalence_of_Intubation_in_ICU_with_Radiological_Point
https://www.researchgate.net/publication/372288613_Investigation_of_Cardiopulmonary_Complications_in_Patients_with_Infection_and_Prevalence_of_Intubation_in_ICU_with_Radiological_Point
https://www.researchgate.net/publication/372288613_Investigation_of_Cardiopulmonary_Complications_in_Patients_with_Infection_and_Prevalence_of_Intubation_in_ICU_with_Radiological_Point
https://pmc.ncbi.nlm.nih.gov/articles/PMC4867498/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4867498/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4867498/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4867498/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4867498/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4867498/
https://einj.net/index.php/INJ/issue/view/61
https://www.pkheartjournal.com/index.php/journal/article/view/1899
https://www.pkheartjournal.com/index.php/journal/article/view/1899
https://www.pkheartjournal.com/index.php/journal/article/view/1899
https://www.pkheartjournal.com/index.php/journal/article/view/1899
https://journals.salviapub.com/index.php/gmj/article/view/3355
https://journals.salviapub.com/index.php/gmj/article/view/3355
https://journals.salviapub.com/index.php/gmj/article/view/3355
https://journals.salviapub.com/index.php/gmj/article/view/3355
https://journals.salviapub.com/index.php/gmj/article/view/3355
https://www.ejcmpr.com/article_192532.html
https://www.ejcmpr.com/article_192532.html
https://www.ejcmpr.com/article_192532.html
https://www.ejcmpr.com/article_192506.html
https://www.ejcmpr.com/article_192506.html
https://www.ejcmpr.com/article_200191.html
https://www.ejcmpr.com/article_200191.html
https://www.ejcmpr.com/article_200191.html
https://www.ejcmpr.com/article_200191.html
https://www.ejcmpr.com/article_200190.html
https://www.ejcmpr.com/article_200190.html
https://www.ejcmpr.com/article_200190.html
https://www.ejcmpr.com/article_200190.html
file:///C:/Users/User/Downloads/JPD-4-3.pdf
file:///C:/Users/User/Downloads/JPD-4-3.pdf
file:///C:/Users/User/Downloads/JPD-4-3.pdf
file:///C:/Users/User/Downloads/JPD-4-3.pdf
https://www.ejcmpr.com/article_192524.html
https://www.ejcmpr.com/article_192524.html
https://www.ejcmpr.com/article_192524.html
https://scholar.google.com/scholar?cluster=15448201781876841523&hl=en&oi=scholarr
https://scholar.google.com/scholar?cluster=15448201781876841523&hl=en&oi=scholarr
https://www.ejcmpr.com/article_192518.html
https://www.ejcmpr.com/article_192518.html
https://www.ejcmpr.com/article_192518.html

