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Low serum albumin level predicts mortality 
at medium and medium-long term following 
proximal femoral fracture: a systematic review 
and meta-analysis

Introduction
 
Globally, fragility fractures, particularly proximal femoral 

fractures, are a significant clinical and social concern [1,2]. With 
the aging of the population, the incidence of these fractures is 
projected to rise by nearly 60% in the next 20 years [3]. Most hip 
fracture patients are over 85 years old and have at least two se-
vere comorbidities; around 50% experience moderate to severe 
functional impairment [4-6]. Morbidity in geriatric hip fractures 
is increasing with the aging of the population worldwide [7-10].

Given the substantial socioeconomic burden associated 
with these fractures, extensive efforts have been made to iden-
tify predictors that could potentially personalize patient care to 
reduce costs and improve survival rates for those affected by 
proximal femoral fractures [11-13].

Serum albumin is an important factor in understanding the 
prognosis and potential outcomes of patients with hip fractures 
[14-16]. Albumin is a protein produced by the liver that circulates 
in the blood. It plays a crucial role in maintaining the osmotic 
pressure needed for proper distribution of body fluids between 
body tissues and the bloodstream. Albumin also serves as a 

carrier protein for hormones, vitamins, drugs, and ions such 
as calcium. It helps in buffering pH, and is essential for tissue 
growth and repair. Low levels of albumin in the blood, a con-
dition known as hypoalbuminemia, can indicate various health 
issues, including liver disease, kidney disease, malnutrition, 
and inflammation.

Recently, hypoalbuminemia was identified as having an 
association with pulmonary edema and as a potent prognostic 
biomarker in heart failure [17]. Moreover, hypoalbuminemia has 
been found to be associated with increased risk of acute kidney 
injury in hospitalized patients with a 1.183-fold increased risk 
of overall mortality in such patients [18]. A systematic review 
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previously found that low serum albumin is also significant-
ly associated with increased total mortality in patients after 
hip fracture surgery, with almost double the risk of mortality 
reported in patients with hypoalbuminemia versus those with 
normal serum albumin [19].  

The aim of this systematic review and meta-analysis was 
to incorporate findings from multiple studies, thereby address-
ing the constraints posed by the limited statistical power of 
smaller samples, and report updated results. New information 
about hypoalbuminemia in hip fracture patients may warrant 
personalized perioperative care strategies including enhanced 
nutritional support, intensive monitoring, and targeted resource 
allocation to improve outcomes. Therefore, this systematic re-
view and meta-analysis aimed to quantify the association be-
tween preoperative serum albumin levels and mortality risk 
following proximal femoral fracture surgery in adults aged 65 
and older, to establish whether serum albumin can serve as a re-
liable prognostic indicator of post-surgical survival outcomes.

Materials and methods

This systematic review and meta-analysis adhered to the 
guidelines outlined in the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analysis (PRISMA) statement [20]. 
The electronic databases PubMed, Embase, Web of Science, 
and Cochrane were reviewed to identify relevant studies. Only 
published articles in English were considered among those 
published from inception of the databases up to July 1st, 2024. 
The following search terms were employed in combination to 
identify studies: (albumin OR “serum albumin”) AND (“hip 
fracture” OR “pertrochanteric fracture” OR “intertrochanteric 
fracture” OR (“proximal femoral fractures”). 

Eligibility criteria
The reference lists of the selected articles were explored to 
identify any additional articles not detected in the initial da-
tabase search. The PICOS-based eligibility criteria were then 
applied to further refine the selection of articles for inclusion 
in the meta-analysis, as illustrated in Table I. Inclusion crite-
ria comprised: comparative studies in the literature evaluating 
odds ratio (OR) and hazard ratio (HR) for mortality in patients 
undergoing surgery (either hip replacement or osteosynthesis) 
following proximal femoral fracture with serum albumin level 
>35mg/L vs. <35mg/L.

Exclusion criteria included in vitro studies, case reports, 

case series with fewer than 10 cases, expert opinions, prior sys-
tematic reviews, letters to the editor, and studies whose full text 
was not obtained. The aim of the current study was to analyze 
the literature to evaluate the OR and HR of serum albumin lev-
els lower or higher than 35mg/L in relation to mortality. 

Study selection
First, removal of duplicate publications was managed with 
Zotero (Zotero, Roy Rosenzweig Center for History and New 
Media, 2016). References were screened by two independent 
orthopedic residents for titles and abstract. The full texts of 
studies thought to be eligible for inclusion were obtained. Once 
the evidence had been screened, the articles were also searched 
for relevant literature in the citations section. If necessary, the 
authors of the included studies were contacted to obtain miss-
ing or raw data concerning their articles.

Data extraction
The following relevant data from each included study were 
extracted and reported by two independent reviewers: study 
design, sample size, follow-up, age, gender, mortality at last 
follow-up, and OR.

Quality assessment 
Two authors assessed the risk of bias for each selected cohort 
study with the Risk Of Bias In Non-randomized Studies - of 
Interventions tool (ROBINS-I) [21].

  
Statistical analysis
A pooled analysis was conducted to compare the OR with the 
95% confidence interval (95% CI), which were first transformed 
into log (OR) and standard error (SE). All analyses were exe-
cuted using R Statistical Software (v4.1.2; R Core Team 2021) 
and SPSS Statistics (SPSS, Version 29.0, IBM Heterogeneity 
among studies was assessed using the I-squared statistic. A ran-
dom-effects model was employed. A p-value < 0.05 was taken 
as statistically significant.

Results

A total of 2009 studies were initially identified from the 
four aforementioned databases. Following the removal of 857 
duplicate articles, 1152 papers underwent screening based on 
title and abstract. Subsequently, 96 articles closely aligned with 
the research content were identified. Upon a comprehensive re-
view of the full-text versions, 78 references were excluded due 
to not meeting the inclusion criteria. Ultimately, 18 original 
articles satisfied both the inclusion and the exclusion criteria.

A PRISMA 2020 flowchart summarizes the research strate-
gy (Figure 1) [20]. Following the preliminary screening of titles 
and abstracts, the complete texts of 18 articles were evaluated 
in detail for qualitative and quantitative analysis (Table II). 

Risk of bias
The quality assessment and selected risk of bias for the studies 
included in the meta-analysis were classified according to the 
ROBIN-I risk assessment tool [21]. 

Table I PICO question of the included studies.

Population Patients with serum albumin level <35mg/L

Intervention Proximal femoral fractures

Comparison Patients with serum albumin level >35mg/L

Outcome Odds ratio for mortality at 1 month, 1 year, and more than 1 
year; hazard ratio

Study RCTs; cohort studies, case-control studies
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Retrieved from identified articles (n=39)

Duplicate records removed  (n=857)

Records excluded for title and abstract
(n=1456)

Reports excluded from quantitative
analysis due to risk of bias n=1

Reports not retrieved (n=78)
• Design n=31
• Size effect n= 29
• Serum albumin cut-off n=8

Pubmed: 595 results
Embase: 1,161 results
Web of Science: 142 results
Cochrane: 72 results
(Total n=2009)

Records screened for title
and abstract (n=1152)

Reports assessed for eligibility and
further screened for full-text (n=96)

Included for qualitative analysis n=19
Included for quantitative analysis n=18

Identification

Screening

Included

Figure 1 PRISMA flowchart of the screening process for studies included in the qualitative and quantitative analyses.

Table II Summary information contained in the studies included in the qualitative and quantitative synthesis.
FIRST AUTHOR

(year)
STUDY DESIGN SAMPLE 

SIZE
AGE 
(Y)

MALES 
(%)

FOLLOW-UP MORTALITY 
(%) 

INCLUDED IN THE 
MET-AANALYSIS

SIZE EFFECT

Kieffer (2013) [23] Retrospective 585 84 22 1 y 27 Y OR

Helminen (2017) [24] Prospective 594 ≥65 29 1 y 26 Y OR

Öztürk (2009) [25] Prospective 74 78 30 1 y 20 Y OR

Ozel (2023) [41] Retrospective 275 80 38 1y 34 Y OR

Chiang (2022) [26] Retrospective 377 81 28 1y N/A Y OR

Hershkovitz (2010) [37] Retrospective 376 82 25 2 y 21 Y OR

Bohl (2017) [22] Prospective 17651 ≥65 59 N/A N/A No OR

Miyanishi (2010) [27] Retrospective 127 79 19 4 y 48 Y OR

Lu (2022) [28] Prospective 156 83 33 3y 24 Y OR

Aldebeyan (2016) [29] Prospective 10117 81 30 1 mo. 7 Y OR

de Haan (2024) [30] Prospective 3523 84 33 1 mo. 9 Y OR

Pass (2022) [31] Retrospective 640 85 28 1 mo. Y OR

Chen (2022) [38] Prospective 1004 80 32 1 mo. Y OR

Harrison (2017) [32] Retrospective 471 82 30 1 y 51 Y HR

Uriz-Otano (2016) [33] Prospective 430 84 23 3 y 41 Y HR

Lu (2016) [34] Retrospective 174 81 66 1 y 31 Y HR

O’Daly (2010) [35] Retrospective 200 81 19 1 y 30 Y HR

Atay (2010) [36] Retrospective 240 76 45 2 y 17 Y HR

Int J Bone Frag. 2024; 4(3):84-91 



87

All the studies included in the meta-analysis, except Bohl et al. 

[22], offered robust evidence with the overall assessment of bias 
indicating a moderate [23-36] or low [37,38] risk of bias as shown in 
Figure 2. The study by Bohl et al. [22] presented major issues and 
was deemed overall to be at serious risk of bias; for this reason, 
it was not included in the meta-analysis. Specifically, the inter-
vention group was not clearly defined, and the reported effect 
estimate was selected on the basis of the results of multiple 
outcome measurements within the outcome domain [22]. 

Meta-analysis
• �Odds ratio for mortality at 1 month of follow-up (Figure 3) 

A total of 15,284 patients were identified in four studies which 
evaluated the role of low serum albumin in mortality risk at 1 
month of follow-up [29-31,38]. The test of homogeneity was con-
ducted to assess consistency across the studies. The I-squared 
statistic was 98.3%, which indicates a very high percentage of 
the variability in effect estimates due to heterogeneity rather 
than sampling error. The overall OR was 1.20, with a 95% CI 
ranging from 0.86 to 1.68.

• �Odds-ratio for mortality at 1 year of follow-up (Figure 4) 
For the 1-year follow-up, six studies comprising a total of 

2,281 patients were analyzed to evaluate the role of low se-
rum albumin in mortality risk [23-26,37,42]. The I-squared statistic 
was 20.5%, which indicates a low-to-moderate percentage of 
the variability in effect estimates due to heterogeneity rather 
than sampling error. The overall OR was 1.88, with a 95% CI 
ranging from 1 to 3.53.

• �Odds ratio for mortality over long-term follow-up (Figure 5)
For follow-up periods exceeding 3 years, two studies involv-
ing a total of 283 patients were assessed [27,28]. The analysis of 
heterogeneity within the group of studies yielded a percent-
age of variation due to heterogeneity of 0.0%. The I-squared 
statistic showed a lack of significant heterogeneity, meaning 
that all observed variability was within the range expected by 
chance alone. The overall OR was 5.58, with a 95% CI rang-
ing from 2.56 to 12.06

• �Hazard ratio for mortality (Figure 6)	  
A total of 283 patients were identified in five studies which 
evaluated the role of low serum albumin in mortality risk [32-36].
The analysis of heterogeneity within the group of studies re-
sulted in an I-squared statistic of 40.2% suggesting moderate 
heterogeneity and implying that there were some differences 

Hypoalbuminemia predicts mortality in patients after proximal femoral fractures

Figure 2 Risk-of-bias assessment with ROBINS-I tool shown as a traffic lights chart.

RISK OF BIAS DOMAINS

FIRST AUTHOR (year) D1 D2 D3 D4 D5 D6 D7 OVERALL

Kieffer (2013) [23] 

Helminen (2017) [24] 

Öztürk (2009) [25] 

Ozel (2023) [41] 

Chiang (2022) [26]

Hershkovitz (2010) [37]

Bohl (2017) [22]

Miyanishi (2010) [27]

Lu (2022) [28]

Aldebeyan (2016) [29]

de Haan (2024) [30]

Pass (2022) [31]

Chen (2022) [38]

Harrison (2017) [32]

Uriz-Otano (2016) [33]

Lu (2016) [34]

O’Daly (2010) [35]

Atay (2010) [36]

Domains: D1: Bias due to confounding. D2: Bias due to selection of participants. D3: Bias in classification of interventions. D4: Bias due to deviations from intended interventions. 
D5: Bias due to missing data. D6: Bias in measurement of outcomes. D7: Bias in selection of the reported results.
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Figure 3 Forest plot of mortality at 1 month of follow-up.

Figure 4 Forest plot of mortality at 1 year of follow-up.

Figure 5 Forest plot of mortality over long-term follow-up.

Int J Bone Frag. 2024; 4(3):84-91 
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between the studies that could be due to factors other than 
random variation. The overall HR was 1.04, with a 95% CI 
ranging from 0.89 to 1.19.

Discussion

The meta-analysis results indicate varying levels of associ-
ation between low serum albumin <35mg/L and mortality risk 
at different follow-up points following proximal femoral frac-
tures. At 1 month, the data suggest no significant association 
between low serum albumin and mortality risk. At 1 year there 
was a significant association. At more than 3 years, there was 
a strong and significant association, with low serum albumin 
levels being linked to a markedly increased long-term mortality 
risk. The HR for mortality suggests a potential association, but 
this finding was not statistically significant.

These findings underscore the importance of serum albu-
min <35 mg/L as a potential prognostic marker of mortality 
risk, with its impact appearing more pronounced over longer 
follow-up periods. However, the presence of heterogeneity in 
some analyses suggests that further research with larger and 
more homogeneous cohorts is needed to better understand 
these associations.

The most important and strongest result of this meta-anal-
ysis is the association between low serum albumin levels and 
increased long-term mortality risk over more than 3 years of 
follow-up. The analysis showed an overall OR of 5.58 with 
a 95% CI ranging from 2.56 to 12.06, indicating a strong and 
significant association. This finding is particularly robust given 
the lack of heterogeneity (I-squared statistic = 0.0%) among 
the included studies, suggesting that the observed effect is 
consistent and not influenced by variability between them. An-
other important finding is the significant association between 
low serum albumin and increased mortality risk at 1 year. The 
overall OR was 1.88 with a 95% CI ranging from 1.00 to 3.53, 
indicating that individuals with low serum albumin have a 1.88 
higher risk of dying within one year compared with those with 

normal levels. The low-to-moderate heterogeneity (I-squared 
statistic = 20.5%) suggests that this finding is consistent across 
the analyzed studies.

The OR is a measure used to determine the strength of asso-
ciation or non-independence between two binary data values. It 
quantifies the odds of an event occurring in one group relative 
to the odds of it occurring in another group. 

The HR, on the other hand, is a measure used primarily in 
survival analysis to compare event rates between two groups 
over time. It represents the ratio of hazard rates, which are the 
rates at which events occur at any given time point.

Another meta-analysis has evaluated whether low serum 
albumin can predict mortality after hip fracture surgery in older 
adults [19]. Although this previous meta-analysis was the first to 
investigate this topic, it has notable methodological limitations. 
Specifically, it did not provide results for different follow-up 
periods but rather gave an overall pooled OR that included 
both 1-month and 4-year results. By pooling results from vast-
ly different follow-up periods (1 month and 4 years), the me-
ta-analysis failed to provide specific insights into how the risk 
of mortality associated with low serum albumin changes over 
time. Combining short-term and long-term follow-up data in a 
single pooled OR can introduce significant heterogeneity, mak-
ing it difficult to interpret the results accurately. Differences in 
patient characteristics, perioperative care, and long-term man-
agement can vary significantly over such time ranges, leading 
to inconsistent findings. The current study is updated with more 
studies and additional data, providing a more comprehensive 
analysis. The risk of bias was also re-assessed to ensure accura-
cy and reliability of the findings, offering more specific insights 
into the association between low serum albumin and mortality 
risk over distinct follow-up periods.

The significant association at 1 year (OR 1.88) highlights 
the immediate relevance of serum albumin levels in the short-
term prognosis. Clinicians can use this information to make 
more informed decisions regarding perioperative care, rehabil-
itation, and follow-up strategies to improve patient outcomes. 
Regular monitoring of serum albumin levels in patients with 

Hypoalbuminemia predicts mortality in patients after proximal femoral fractures

Figure 6 Forest plot of hazard ratios for mortality.

Int J Bone Frag. 2024; 4(3):84-91 
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hip fractures can help identify those at higher risk of mortality. 
This can lead to more personalized and intensive care plans 
aimed at mitigating risk factors and improving survival rates. 
Knowledge of a patient’s serum albumin levels can inform pe-
rioperative care strategies. Patients with low levels may ben-
efit from tailored nutritional support, closer monitoring, and 
interventions designed to enhance their recovery and reduce 
complications [39,40]. Finally, hospitals and healthcare providers 
can use this information to prioritize resources for patients at 
higher risk. This includes allocating more intensive rehabilita-
tion services, implementing closer post-discharge monitoring, 
and ensuring adequate nutritional and medical support.

This study has its own limitations, including geographic 
and ethnic variations, with  differences in healthcare systems, 
genetic factors, and environmental influences across regions 
and ethnic groups potentially affecting the generalizability of 
the results. Additionally, potential differences in patient demo-
graphics, health status, and treatment regimens across studies 
might contribute to the observed heterogeneity, impacting the 
consistency of the findings.

Conclusions

This systematic review and meta-analysis found varying 
levels of association between low serum albumin <35mg/L and 
mortality risk at different follow-up intervals following prox-
imal femoral fractures. Over a follow-up period of more than 
three years, patients with low serum albumin levels showed a 
5.58 times higher mortality risk compared with those with nor-
mal levels. Additionally, at one year, patients with low serum 
albumin levels were found to be 1.88 times more likely to die 
than those with normal levels. Given these findings, routine 
preoperative serum albumin measurement should be consid-
ered a standard screening tool to identify high-risk patients 
who may benefit from enhanced perioperative care and nutri-
tional optimization strategies. Future large-scale, multicenter 
studies should investigate whether specific nutritional interven-
tion protocols targeting patients with low serum albumin levels 
can effectively reduce mortality rates and improve functional 
outcomes in elderly patients with proximal femoral fractures.

References

1.	 Civinini R, Paoli T, Cianferotti L, et al. Functional outcomes and mor-
tality in geriatric and fragility hip fractures-results of an integrated, 
multidisciplinary model experienced by the “Florence hip fracture 
unit”. Int Orthop. 2019;43(1):187-92. 

2.	 Loggers SAI, Lieshout EMM, Joosse P, Verhofstad MHJ, Wil-
lems HC. Prognosis of nonoperative treatment in elderly patients 
with a hip fracture: A systematic review and meta-analysis. Injury. 
2020;51(11):2407-13. 

3.	 Rostagno C, Cartei A, Civinini R, Prisco D. Hip fracture unit: beyond 
orthogeriatrics. Intern Emerg Med. 2018;13(5):637-9. 

4.	 Rostagno C, Cartei A, Rubbieri G, et al. Postoperative atrial fibrilla-
tion is related to a worse outcome in patients undergoing surgery for 
hip fracture. Intern Emerg Med. 2021;16(2):333-8. 

5.	 Rostagno C, Peris A, Polidori GL, et al. Perioperative myocardial in-
farction in elderly patients with hip fracture. Is there a role for early 

coronary angiography? Int J Cardiol. 2019;284:1-5. 
6.	 Rostagno C, Cartei A, Polidori G, et al. Management of ongoing di-

rect anticoagulant treatment in patients with hip fracture. Sci Rep. 
2021;11(1):9467. 

7.	 Berry SD, Rothbaum RR, Kiel DP, Lee Y, Mitchell SL. Association 
of clinical outcomes with surgical repair of hip fracture vs nonsurgi-
cal management in nursing home residents with advanced dementia. 
JAMA Intern Med. 2018;178(6):774-80. 

8.	 Zanna L, Innocenti M, Secci G, Cipolleschi L, Carulli C, Civinini R. 
Acetabular morphology predicts the risk of dislocation following hem-
iarthroplasty for femoral neck fractures in the elderly. J Arthroplasty. 
2023;38(9):1773-8. 

9.	 Dong X, Zhang X, Hu F, Yang S, Hong Z, Geng Q. Association of 
frailty with adverse outcomes in surgically treated geriatric patients 
with hip fracture: a meta-analysis and trial sequential analysis. PloS 
One. 2024;19(6):e0305706.

10.	 Innocenti M, Cozzi Lepri A, Civinini A, et al. Functional outcomes of 
anterior-based muscle sparing approach compared to direct lateral ap-
proach for total HIP arthroplasty following acute femoral neck frac-
tures. Geriatr Orthop Surg Rehabil. 2023;14:21514593231170844. 

11.	 Bui M, Nijmeijer WS, Hegeman JH, Witteveen A, Groothuis-Oud-
shoorn CGM. Systematic review and meta-analysis of preoperative 
predictors for early mortality following hip fracture surgery. Osteo-
poros Int. 2024;35(4):561-74. 

12.	 Zhu XF, Weng HY, Huang SF. Red cell distribution width as a predic-
tor of mortality after hip fracture: a systematic review and meta-analy-
sis. Eur Rev Med Pharmacol Sci. 2023;27(15):6996-7004. 

13.	 Yang G, Cui G, Liu Y, Guo J, Yue C. O-POSSUM and P-POS-
SUM as predictors of morbidity and mortality in older patients af-
ter hip fracture surgery: a meta-analysis. Arch Orthop Trauma Surg. 
2023;143(11):6837-47. 

14.	 Xue J, Han X, Zheng Y, Zhang Q, Kong L. Effectiveness of resistance 
training in modulating inflammatory biomarkers among Asian patients 
with sarcopenia: a systematic review and meta-analysis of randomized 
controlled trials. Front Immunol. 2024;15:1385902. 

15.	 Li BH, Sang N, Zhang MY, et al. The prevalence and influencing fac-
tors of frailty in patients with chronic kidney disease: a systematic re-
view and meta-analysis. Int Urol Nephrol. 2024;56(2):767-79. 

16.	 Meng Y, Zhang Z, Zhao T, Zhang D. Prognostic significance of nu-
trition-associated markers in heart failure with preserved ejection 
fraction: a systematic review and meta-analysis. Arq Bras Cardiol. 
2023;120(5):e20220523. 

17.	 Arques S, Ambrosi P. Human serum albumin in the clinical syndrome 
of heart failure. J Card Fail. 2011;17(6):451-8. 

18.	 Hansrivijit P, Yarlagadda K, Cheungpasitporn W, Thongprayoon C, 
Ghahramani N. Hypoalbuminemia is associated with increased risk 
of acute kidney injury in hospitalized patients: a meta-analysis. J Crit 
Care. 2021;61:96-102. 

19.	 Li S, Zhang J, Zheng H, Wang X, Liu Z, Sun T. Prognostic role of se-
rum albumin, total lymphocyte count, and mini nutritional assessment 
on outcomes after geriatric hip fracture surgery: a meta-analysis and 
systematic review. J Arthroplasty. 2019;34(6):1287-96. 

20.	 Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 state-
ment: an updated guideline for reporting systematic reviews. BMJ. 
2021;372:n71. 

21.	 Sterne JA, Hernán MA, Reeves BC, et al. ROBINS-I: a tool for as-
sessing risk of bias in non-randomised studies of interventions. BMJ. 
2016;355:i4919. 

22.	 Bohl DD, Shen MR, Hannon CP, Fillingham YA, Darrith B, Valle 
CJ. Serum albumin predicts survival and postoperative course fol-
lowing surgery for geriatric hip fracture. J Bone Joint Surg Am. 
2017;99(24):2110-8. 

23.	 Kieffer WKM, Rennie CS, Gandhe AJ. Preoperative albumin as a pre-
dictor of one-year mortality in patients with fractured neck of femur. 
Ann R Coll Surg Engl. 2013;95(1):26-8. 

24.	 Helminen H, Luukkaala T, Saarnio J, Nuotio M. Comparison of 

Int J Bone Frag. 2024; 4(3):84-91 

Leggieri F. et al.



91

the Mini-Nutritional Assessment short and long form and serum al-
bumin as prognostic indicators of hip fracture outcomes. Injury. 
2017;48(4):903-8. 

25.	 Oztürk A, Ozkan Y, Akgöz S, Yalçin N, Aykut S, Ozdemir MR. The ef-
fect of blood albumin and total lymphocyte counton short-term results 
in elderly patients with hip fractures. Ulus Travma Acil Cerrahi Derg. 
2009;15(6):546-52.

26.	 Chiang MH, Huang YY, Kuo YJ, et al. Prognostic factors for mor-
tality, activity of daily living, and quality of life in Taiwanese old-
er patients within 1 year following hip fracture surgery. J Pers Med. 
2022;12(1):102. 

27.	 Miyanishi K, Jingushi S, Torisu T. Mortality after hip fracture in 
Japan: the role of nutritional status. J Orthop Surg (Hong Kong). 
2010;18(3):265-70. 

28.	 Lu Y, Huang Q, Xu Y, et al. Predictors of long-term mortality after in-
tertrochanteric fractures surgery: a 3-year retrospective study. BMC 
Musculoskelet Disord. 2022;23(1):472. 

29.	 Aldebeyan S, Nooh A, Aoude A, Weber MH, Harvey EJ. Hypoalbumi-
naemia-a marker of malnutrition and predictor of postoperative com-
plications and mortality after hip fractures. Injury. 2017;48(2):436-40. 

30.	 de Haan E, Roukema GR, van Rijckevorsel VAJIM, Kuijper TM, de 
Jong L; Dutch Hip Fracture Registry Collaboration. Risk factors for 
30-days mortality after proximal femoral fracture surgery, a cohort 
study. Clin Interv Aging. 2024;19:539-49. 

31.	 Pass B, Malek F, Rommelmann M, et al. The influence of malnutrition 
measured by hypalbuminemia and body mass index on the outcome 
of geriatric patients with a fracture of the proximal femur. Medicina 
(Kaunas). 2022;58(11):1610. 

32.	 Harrison SJ, Messner J, Leeder DJ, Stephenson J, Sidhom SA. Are al-
bumin levels a good predictor of mortality in elderly patients with neck 

of femur fractures? J Nutr Health Aging. 2017;21(6):699-703. 
33.	 Uriz-Otano F, Pla-Vidal J, Tiberio-López G, Malafarina V. Factors as-

sociated to institutionalization and mortality over three years, in el-
derly people with a hip fracture-An observational study. Maturitas. 
2016;89:9-15. 

34.	 Lu J, Chen YY, Zhang L, Li YG, Wang C. Laboratory nutritional pa-
rameters predict one-year mortality in elderly patients with intertro-
chanteric fracture. Asia Pac J Clin Nutr. 2016;25(3):457-63. 

35.	 O’Daly BJ, Walsh JC, Quinlan JF, et al. Serum albumin and total lym-
phocyte count as predictors of outcome in hip fractures. Clin Nutr. 
2010;29(1):89-93. 

36.	 Atay T, Ceylan B, Özmeriç A, Eroğlu F, Yavuz L, Heybeli N. The 
effects of related factors on one- and two-year mortality after a hip 
fracture in elderly Turkish patients. Trakya Univ Tip Fak Derg. 
2010;27(2):127-31. 

37.	 Hershkovitz A, Polatov I, Beloosesky Y, Brill S. Factors affecting 
mortality of frail hip-fractured elderly patients. Arch Gerontol Geriatr. 
2010;51(2):113-6. 

38.	 Chen X, Zhang J, Lin Y, Liu Z, Sun T, Wang X. Risk factors for post-
operative mortality at 30 days in elderly Chinese patients with hip frac-
tures. Osteoporos Int. 2022;33(5):1109-16. 

39.	 Chen B, Zhang JH, Duckworth AD, Clement ND. Effect of oral nu-
tritional supplementation on outcomes in older adults with hip frac-
tures and factors influencing compliance. Bone Joint J. 2023;105-
B(11):1149-58. 

40.	 Liu M, Yang J, Yu X, et al. The role of perioperative oral nutritional 
supplementation in elderly patients after hip surgery. Clin Interv Ag-
ing. 2015;10:849-58. 

41.	 Özel M, Altıntaş M, Tatlıparmak AC. Predictors of one-year mortality 
following hip fracture surgery in elderly. PeerJ. 2023;11:e16008. 

Int J Bone Frag. 2024; 4(3):84-91 

Hypoalbuminemia predicts mortality in patients after proximal femoral fractures


