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Abstract
Summary The prognostic nutritional index (PNI) is a useful tool for assessing nutritional status using serum albumin and 
lymphocyte count. This study indicates that a higher preoperative PNI correlates with improved mobility and health-related 
quality of life during the initial postoperative period in elderly patients with hip fractures.
Purpose To investigate the prognostic value of the prognostic nutritional index (PNI) in predicting mobility and health-
related quality of life (HRQoL) in elderly hip fracture patients after surgery.
Methods We prospectively involved patients aged 65 and above, who could walk freely before injury and underwent surgery 
between 2018 and 2019. Admission PNI was calculated as serum albumin (g/L) + 5 × total lymphocyte count (×  109/L). 
Patients were classified into two groups based on PNI median value. All patients were followed up by telephone for four 
times (30-day, 120-day, 1-year, and 3-year after surgery). The Fracture Mobility Score (FMS) and EuroQol 5-Dimension 
5-Level (EQ-5D 5L) were used to evaluate mobility and HRQoL, respectively.
Results Of 705 eligible patients, 487 completed all assessments. Patients in the higher PNI group had a significantly increased 
possibility of achieving unrestricted mobility at the 120-day follow-up (OR 1.69, 95% CI 1.10–2.61, P.adj = 0.017), while 
no significant differences were observed at other follow-ups. Additionally, patients in the higher PNI group had a signifi-
cantly higher EQ-5D utility value at the 30-day follow-up (P.adj = 0.015). A linear regression model with adjusting for all 
confounders showed that admission PNI value was positively associated with EQ-5D utility values at 30-day, 120-day, and 
1-year follow-up assessments (P.adj = 0.011, P.adj = 0.001, and P.adj = 0.030, respectively). However, this correlation was 
not observed at the 3-year time point (P.adj = 0.079).
Conclusion The PNI is a valuable predictor of functional outcomes in elderly patients with hip fractures following surgery.
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Introduction

Hip fractures in the elderly are associated with decreased 
mobility and independence [1, 2]. Malnutrition is common 
in elder patients with hip fracture, leading to poor outcomes, 
higher complication rates, reduced mobility recovery, and 
increased mortality [3, 4]. It is important to identify elderly 
hip fracture patients at the risk of malnutrition in hospital 
setting as early as possible for optimal nutritional care [5].

Up to now, various nutritional screening tools (NSTs) 
have been developed to evaluate patients’ nutritional sta-
tus, including Subjective Global Assessment (SGA) [6], 
Malnutrition Universal Screening Tool (MUST) [7], and 
Mini Nutritional Assessment (MNA) [8]. However, these 
NSTs are usually complex and some of them are subjec-
tive assessments which require skill and experience. An 
objective and easy tool for estimating nutritional status in 
geriatric hip fracture patients is still needed.

The prognostic nutritional index (PNI) is a simple tool for 
evaluating perioperative nutritional status calculated by pre-
operative serum albumin (Alb) and total lymphocyte count 
(TLC). A low PNI level has been identified as a significant pre-
dictor of poor outcomes in various diseases, including gastro-
intestinal cancer (PNI < 40) [9], colorectal cancer (PNI < 45.5) 
[10], lung cancer (PNI < 45.5) [11], chronic obstructive pul-
monary disease (COPD) (PNI < 48.84) [12], and diabetic 
nephropathy[13]. In addition, studies had reported that a lower 
preoperative PNI was associated with significantly higher 
mortality in hip fracture patients [14]. However, few studies 
had investigated the prognostic value of PNI for postoperative 
mobility and health-related quality of life (HRQoL) in Chinese 
geriatric hip fracture patients. In this study, we aimed to assess 
the potential association between the PNI and functional out-
comes after surgery for hip fracture in the elderly.

Methods

Study design

The current research was carried out at a tertiary hospital in 
Beijing, China, where a collaborative orthogeriatric hip frac-
ture care pathway was introduced. Approval for the study was 
obtained from the Institutional Review Board at Peking Uni-
versity Health Science Center (IRB00001052-17021) and the 
Biomedical Ethics Committee at Beijing Jishuitan Hospital 
(201807-11). All participants provided written consent before 
data collection. The post hoc analysis used baseline data from a 
previous observational study in China that examined the impact 
of this co-management model on elderly patients with hip frac-
tures (Clinical Trials.gov Identifier: NCT03184896) [15].

Study population, recruitment, and follow‑up

The current study included patients aged 65 years and older 
with X-ray confirmed hip fracture within 3 weeks after 
injury between November 26, 2018, and November 30, 
2019. A total of 1057 patients who had undergone surgery 
for femoral neck fractures (FNFs) or intertrochanteric frac-
tures (ITFs) were screened. The clinical approach used has 
been previously described [15]. During the screening pro-
cess, the patients who met the following exclusion criteria 
would be ruled out: (1) those who were unable to walk freely 
without an assistive device before injury; (2) those lacked 
completed baseline data including laboratory test at admis-
sion; (3) those with pathological fractures; (4) those with 
terminal malignancies.

Figure 1 presents the study’s flowchart. After exclud-
ing 352 patients, 705 were enrolled. PNI was calculated 
using initial blood test results with the formula: serum Alb 
(g/L) + 5 × TLC (×  109/L) [9]. Among these patients, PNI 
values ranged from 32.8 to 60.0, with a mean ± standard 
deviation (SD) of 46.6 ± 4.2. Then, patients were catego-
rized into two groups based on median of the PNI values: 
the lower (< 46.8) and the higher (≥ 46.8). All participants 
were followed up by telephone from orthopedists for four 
times (30-day, 120-day, 1-year, and 3-year after surgery).

Data collection

The present study prospectively collected demographic and 
perioperative data. Socio-demographic variables involved 
age, sex, body mass index (BMI), smoking and drink-
ing habits, and education level. Comorbidities at baseline 
including hypertension, diabetes, anemia, apoplexy, coro-
nary artery disease (CAD), depression, history of malig-
nant disease, acute pneumonia, Parkinson’s disease, and 
cognitive and visual impairments were also documented. 
Cognitive ability was evaluated using the Mini-Mental 
State Examination-China (MMSE), and participants with 
an MMSE score of 23 or lower were considered to have 
cognitive impairment [16]. Educational level was classi-
fied into four levels, ranging from illiterate to university or 
higher. The overall medical condition was represented by the 
Charlson Comorbidity Index (CCI). The number of falls of 
patients in the past year was used to reflect the tendency to 
be injured. Cardiac function was indicated by the left ven-
tricular ejection fraction (LVEF) obtained from preoperative 
echocardiography conducted in the emergency department 
(ED). Perioperative variables encompassed fracture type, 
American Society of Anesthesiologists (ASA) scores, type 
of anesthesia and operation, rehabilitation, and length of stay 
(LOS). The results of blood routine and biochemical test at 
admission were also collected. Femoral neck fractures were 
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treated with osteosynthesis or arthroplasty, while intertro-
chanteric fractures were treated with intramedullary nailing, 
dynamic hip screw (DHS), or locking plate. Operations were 
categorized into two groups: (1) internal fixation (cannulated 
screw fixation, intramedullary nailing, DHS, and locking 
plate) and (2) arthroplasty (hemiarthroplasty and total hip 
arthroplasty).

Follow-up information included mobility and HRQoL. 
Mobility was assessed by the Fracture Mobility Score 
(FMS) from the UK’s “Blue Book” which was adopted by 
the National Hip Fracture Database (NHFD). The FMS 

classified patients’ mobility into five levels: freely mobile 
without aids; mobile outdoors with one aid; mobile outdoors 
with two aids or frame; some indoor mobility but never goes 
outside without help; no functional mobility (using lower 
limbs) [17]. In the current study, we especially focus on the 
proportion of patients who regained the ability of walking 
freely at each follow-up time point. The Health-Related 
Quality of Life (HRQoL) was assessed using the EuroQol 
5-Dimension 5-Level (EQ-5D 5L) instrument, which fea-
tures a five-level response scale (ranging from no issues 
to severe issues) across five domains pertaining to daily 

Fig. 1  Flowchart of the study. Patients who could not walk freely 
without aid before injury were excluded. Eligible patients were clas-
sified into two groups based on the median of admission PNI value 

(46.8). Abbreviations: FNF, femoral neck fracture; ITF, intertrochan-
teric fracture; PNI, prognostic nutritional index
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functioning: mobility, self-care, usual activities, pain and 
discomfort, and anxiety and depression [18]. The responses 
were then converted into an overall score using a published 
utility model for the Chinese population [19].

Study outcomes

The study only included patients who completed all four fol-
low-up assessments for the final analysis. The primary out-
come was postoperative mobility, comparing the proportion 
of patients able to walk without aids between two groups at 
various follow-up time points. The secondary outcome was 
EQ-5D utility values, comparing averages between groups 
at each follow-up interval. Additionally, correlation between 
admission PNI value and EQ-5D utility value was analyzed 
in all patients.

Statistical analysis

For baseline data, parametric data are described using means 
and SDs or medians and interquartile ranges (IQRs). Cat-
egorical data are shown as frequencies and percentages. The 
chi-squared test was used for categorical variables, while 
Student’s t-test or Mann–Whitney U-test was used for con-
tinuous variables based on parametric or non-parametric 
data. Variables with P < 0.05 from univariable analysis were 
considered confounders. Logistic regression models were 
used to compare the mobility between groups at different 
follow-up times with or without adjusting for confounders. 
In addition, we employed the generalized estimating equa-
tions (GEE) method to assess the difference in EQ-5D utility 
between two groups at various follow-up time intervals. A 
multivariate linear regression model with adjusting for all 
covariates was also used to assess the association between 
the admission PNI value and the EQ-5D utility value at each 
follow-up.

The analyses were conducted using the statistical soft-
ware packages R 4.1.1 (http:// www.R- proje ct. org, The R 
Foundation). A two-tailed test was utilized, with statistical 
significance defined as P < 0.05.

Results

Population and baseline characteristics

There were 705 eligible patients included in our study. 
Table 1 summarizes the baseline characteristics of them. 
The mean age was (78.2 ± 7.5) years old, and 70.8% patients 
were female. Among the patients, 54.3% had FNF, and 
76.3% received surgery within 48 h after admission. Patients 
in the lower PNI group (80.1 ± 7.5) were older than those in 
the higher PNI group (76.2 ± 7.1). Patients in the lower PNI 

group had a lower BMI value [(22.2 ± 3.9) vs (23.4 ± 3.5), 
P < 0.001]. Patients in the lower PNI group had a lower pro-
portion of diabetes (21.5% vs 34.9%, P < 0.001), hyperten-
sion (56.1% vs 64.6%, P = 0.023), but a higher proportion of 
anemia (55.0% vs 25.4%, P < 0.001) and cognitive impair-
ment (11.5% vs 4.6%, P < 0.001). The proportion of patients 
with a smoking history was higher in the lower PNI group 
(20.1% vs 12.4%, P = 0.006). Patients in the lower PNI group 
had a higher proportion of ITF (53.4% vs 37.8%, P < 0.001). 
Additionally, the LOS was longer in the lower PNI group 
compared to the higher PNI group (P = 0.019). In our final 
analysis, 487 patients (46.1%, 487/1,057) completed all four 
follow-ups during 3 years, with 232 patients in the lower PNI 
group and 255 in the higher PNI group (Fig. 1).

Primary outcome

Figure 2a illustrates the evolution of the distribution of 
patients with varying levels of mobility as evaluated by FMS 
throughout the follow-up period. Upon discharge, 3.9% of 
patients in the lower PNI group and 2.0% in the higher PNI 
group could walk freely. At the 30-day follow-up, there was 
no significant difference in the proportion of patients who 
could walk freely between the two groups. Compared with 
the lower PNI group, the proportion of patients who were 
able to walk freely was significantly higher in the higher PNI 
group at the 120-day, 1-year, and 3-year follow-ups (37.6% 
vs 26.3%, P = 0.007; 66.3% vs 56.9%, P = 0.033; and 62.4% 
vs 48.7%, P = 0.002, respectively) (Fig. 2b).

In order to evaluate the independent prognostic value of 
PNI, penitential covariates were adjusted in logistic regres-
sion models. In Model 1, accounting for age, sex, and BMI, 
individuals in the higher PNI group were significantly 
more likely to achieve unrestricted mobility at the 120-day 
follow-up (OR 1.66, 95% CI 1.10–2.51, P = 0.016), but 
no significant differences were found at other time points 
(30 days, 1 year, and 3 years). In Model 2 with seven addi-
tional confounders included in the analysis, patients in the 
higher PNI group still had a significantly increased prob-
ability of achieving unrestricted mobility at the 120-day 
follow-up (OR 1.69, 95% CI 1.10–2.61; P.adj = 0.017), 
while no significant differences were observed at other 
follow-ups (Table 2, Fig. 2b). Notably, age emerged as a 
key predictor for achieving unrestricted mobility at the later 
follow-up time points of 1 year and 3 years (OR 0.92, 95% 
CI 0.90–0.95, P.adj < 0.001; OR 0.87, 95% CI 0.84–0.90, 
P.adj < 0.001, respectively) (Supplementary Table 1).

Secondary outcome

The EQ-5D utility demonstrated a consistent increase 
during the initial three follow-up periods. Patients in the 
higher PNI group exhibited notably elevated EQ-5D utility 

http://www.R-project.org
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Table 1  Baseline characteristics Variables Total (n = 705) Lower (n = 358) Higher (n = 347) P-value

Age, years, Mean ± SD 78.2 ± 7.5 80.1 ± 7.5 76.2 ± 7.1  < 0.001
Sex, n (%)  < 0.001
  Female 499 (70.8) 229 (64) 270 (77.8)
  Male 206 (29.2) 129 (36) 77 (22.2)

BMI, kg/m2, Mean ± SD 22.8 ± 3.7 22.2 ± 3.9 23.4 ± 3.5  < 0.001
Comorbidity, n (%)
  Diabetes 198 (28.1) 77 (21.5) 121 (34.9)  < 0.001
  Hypertension 425 (60.3) 201 (56.1) 224 (64.6) 0.023
  Anemia 285 (40.4) 197 (55.0) 88 (25.4)  < 0.001
  Apoplexy 162 (23.0) 84 (23.5) 78 (22.5) 0.756
  CAD 196 (27.8) 101 (28.2) 95 (27.4) 0.805
  Depression 11 (1.6) 7 (2) 4 (1.2) 0.390
  Acute pneumonia 21 (3.0) 11 (3.1) 10 (2.9) 0.882
  Parkinson’s disease 20 (2.8) 14 (3.9) 6 (1.7) 0.081
  Visual impairment 272 (39.0) 135 (38) 137 (39.9) 0.604
  Cognitive impairment 57 (8.1) 41 (11.5) 16 (4.6)  < 0.001

CCI, n (%) 0.289
  0 246 (34.9) 125 (34.9) 121 (34.9)
  1 250 (35.5) 128 (35.8) 122 (35.2)
  2 127 (18.0) 57 (15.9) 70 (20.2)
  ≥ 3 82 (11.6) 48 (13.4) 34 (9.8)

Ever or current smoker, n (%) 115 (16.3) 72 (20.1) 43 (12.4) 0.006
Current drinker, n (%) 35 (5.0) 19 (5.3) 16 (4.6) 0.670
Live alone, n (%) 81 (11.6) 40 (11.2) 41 (11.9) 0.778
MMSE, Mean ± SD 20.9 ± 5.2 20.1 ± 5.8 21.8 ± 4.2  < 0.001
Education level, n (%) 0.044
  Illiterate 117 (16.6) 68 (19.0) 49 (14.1)
  Primary school or lower 162 (22.9) 92 (25.7) 70 (20.2)
  High school 212 (30.1) 97 (27.1) 115 (33.1)
  University or higher 214 (30.4) 101 (28.2) 113 (32.6)

Falling times in the last year, n (%) 0.419
  0 304 (43.1) 146 (40.8) 158 (45.5)
  1 326 (46.2) 171 (47.8) 155 (44.7)
  ≥ 2 75 (10.7) 41 (11.4) 34 (9.8)

Non-ground level fall, n (%) 95 (13.7) 46 (13) 49 (14.4) 0.608
TTS ≤ 48 h, n (%) 538 (76.3) 269 (75.1) 269 (77.5) 0.457
Fracture type, n (%)  < 0.001
  FNF 383 (54.3) 167 (46.6) 216 (62.2)
  ITF 322 (45.7) 191 (53.4) 131 (37.8)

Fracture side, n (%) 0.957
  Left 347 (49.2) 178 (49.7) 169 (48.7)
  Right 350 (49.6) 176 (49.2) 174 (50.1)
  Bilateral 8 (1.1) 4 (1.1) 4 (1.2)

LVEF, Mean ± SD 65.5 ± 4.9 65.2 ± 4.8 65.8 ± 4.9 0.161
ASA, n (%) 0.251
  I 105 (14.9) 53 (14.8) 52 (15)
  II 358 (50.8) 172 (48) 186 (53.6)
  ≥ III 242 (34.3) 133 (37.2) 109 (31.4)

Anesthesia type, n (%) 0.490
  Spinal 680 (96.5) 347 (96.9) 333 (96)
  General 25 (3.5) 11 (3.1) 14 (4)
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BMI, body mass index; CAD, coronary artery disease; CCI, Charlson’s comorbidity index; MMSE, mini-
mental state examination; TTS, time to surgery; FNF, femoral neck fracture;  ITF, intertrochanteric frac-
ture; LVEF, left centricular ejection fraction; ASA, American society of anesthesiologists; EQ-5D, EuroQol 
5 Dimensions Questionnaire; LOS, length of stay

Table 1  (continued) Variables Total (n = 705) Lower (n = 358) Higher (n = 347) P-value

Operation type, n (%) 0.084
  Internal fixation 403 (57.2) 216 (60.3) 187 (53.9)
  Arthroplasty 302 (42.8) 142 (39.7) 160 (46.1)

LOS, days, Median (IQR) 4.9 (4.0, 6.1) 5.0 (4.0, 6.3) 4.8 (3.9, 5.9) 0.019

Fig. 2  Comparison of postoperative mobility between two groups 
by assessing the proportion of patients walking without aid at vari-
ous follow-up time points. Patients were divided into two groups 
based on the median value of admission PNI (Lower group with 
PNI < 46.8 and Higher group with PNI ≥ 46.8). a The comparison of 
FMS results between two groups at each time point; b the comparison 
of the proportion of patients who were able to walk independently at 

each time point. *Calculated by multiple logistic regression models, 
with adjusting for age, sex, BMI, diabetes, hypertension, cognitive 
impairment, ever or current smoker, fracture type, anemia, and LOS. 
The blue lines connecting the columns show how the proportions 
of patients who could walk freely changed in each group over time. 
Abbreviations: FMS, fracture mobility score; BMI, body mass index; 
LOS, length of stay

values at the 30-day, 120-day, and 3-year follow-up inter-
vals compared to those in the lower PNI group (P < 0.001, 
P = 0.014, and P = 0.014, respectively). Nevertheless, upon 
controlling for ten potential confounding variables, the sta-
tistically significant difference persisted solely at the 30-day 
follow-up (P.adj = 0.015) (Fig. 3a). The results of a multiple 
linear regression model, which accounted for ten potential 

covariates, indicated that the admission PNI value exhibited 
a positive correlation with EQ-5D utility scores at 30-day, 
120-day, and 1-year follow-up assessments (P.adj = 0.011, 
P.adj = 0.001, and P.adj = 0.030, respectively). However, 
this association was not observed at the 3-year time point 
(P.adj = 0.079) (Fig. 3b–e).
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Table 2  The ORs of PNI for 
individuals with unrestricted 
mobility

*Model 1, adjusted for age, sex, and BMI
**Model 2, adjusted for Model 1 + diabetes, hypertension, cognitive impairment, ever or current smoker, 
fracture type, anemia, and LOS
Abbreviations: OR, odds ratio; PNI, prognostic nutritional index; BMI, body mass index; LOS, length of stay

Group Able to mobile freely vs unable to mobile freely

Unadjusted Model 1* Model 2**

OR (95% CI) P-value OR (95% CI) P-value OR (95% CI) P-value

Discharge
Lower Reference Reference Reference
Higher 0.50 (0.15–1.46) 0.210 0.52 (0.15–1.60) 0.270 0.45 (0.13–1.43) 0.188
30-day
Lower Reference Reference Reference
Higher 1.86 (0.98–3.64) 0.062 1.93 (0.99–3.92) 0.059 1.77 (0.88–3.69) 0.115
120-day
Lower Reference Reference Reference
Higher 1.69 (1.15–2.50) 0.008 1.66 (1.10–2.51) 0.016 1.69 (1.10–2.61) 0.017
1-year
Lower Reference Reference Reference
Higher 1.49 (1.03–2.15) 0.034 1.16 (0.78–1.72) 0.470 1.07 (0.70–1.62) 0.751
3-year
Lower Reference Reference Reference
Higher 1.74 (1.22–2.51) 0.003 1.31 (0.87–1.97) 0.203 1.35 (0.87–2.09) 0.183

Higher (PNI ≥ 46.8) Higher (PNI ≥ 46.8)

Fig. 3  The association between admission PNI value and EQ-5D 
utility value at various follow-up intervals. a Comparison of EQ-5D 
utility averages between two groups at various follow-up time points 
(using generalize estimating equations (GEE) method). Patients were 
divided into two groups based on the median of admission PNI (46.8); 
b–e multiple linear regressions of admission PNI value for EQ-5D 

utility at 30-day, 120-day, 1-year, and 3-year follow-ups. *Adjusted 
for age, sex, BMI, diabetes, hypertension, cognitive impairment, ever 
or current smoker, fracture type, anemia, and LOS. Abbreviations: 
EQ-5D, EuroQol 5 dimensions questionnaire; PNI, prognostic nutri-
tional index; BMI, body mass index; LOS, length of stay
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Discussion

This study found that among hip fracture patients who 
were ambulatory before injury, admission PNI is a signifi-
cant prognostic factor for regaining unrestricted mobility 
120 days after surgery. However, age, rather than nutri-
tional status upon admission, emerges as the primary 
determinant for predicting independent ambulation at 
1-year and 3-year postoperative follow-ups. In addition, a 
positive association was noted between PNI and postopera-
tive EQ-5D utility within the first year following surgery 
in elderly hip fracture patients.

Malnutrition is very common among the elderly, with 
around 50% affected [20]. A recent systematic review 
reported that malnutrition was an independent risk factor 
for functional dependence and increased mortality in hip 
fracture patients [21]. A better nutritional care for patients 
with malnutrition is important to improve their outcomes. 
Therefore, early and quick identification of patients with 
malnutrition in the hospital setting remains crucial, espe-
cially in the geriatric hip fracture patients [22]. PNI has 
been reported to correlate significantly with SGA, a widely 
recognized nutritional screening tool [6, 23, 24]. Although 
SGA is an inexpensive and quick assessment, it is subjective 
which requires skill and experiences. In contrast, PNI is fast 
and objective, which allows surgeons to easily evaluate the 
immune-nutritional status of elderly hip fracture patients.

Many early studies have reported that PNI has a potential 
prognostic value in a variety of diseases, including malig-
nancies, COPD, and diabetic nephropathy [9, 12, 13]. In the 
field of osteoporotic hip fracture, some studies have reported 
that the PNI is associated with postoperative mortality and 
delirium in elderly hip fracture patients [14, 25]. However, 
few studies have investigated the correlation between PNI 
and functional outcome in geriatric hip fracture patients. 
Faust et al. found that PNI was an independent predictor of 
mobility at both three days postoperatively and by discharge 
(OR 1.14, 95% CI 1.07–1.23, P < 0.01; OR 1.18, 95% CI 
1.08–1.30, P < 0.01; respectively) in geriatric patients with 
intertrochanteric fractures treated with intramedullary nail 
osteosynthesis [26]. However, Faust et al. did not perform 
a long-time follow-up. Studies have reported that only 40 
to 60% hip fracture patients could recover their pre-frac-
ture level of mobility [27]. Our research findings suggest 
that preoperative nutritional status plays a significant role 
in the initial phase of mobility recovery following surgery. 
Specifically, patients with a preoperative PNI value greater 
than 46.8 demonstrated a significantly higher likelihood of 
achieving unrestricted mobility in the early postoperative 
period. However, age, instead of preoperative nutritional sta-
tus, remained the primary predictor for predicting long-term 
mobility outcomes.

Several studies have established a notable and enduring 
adverse impact of hip fracture on patients’ HRQoL [28, 29]. 
However, research within the Chinese healthcare setting is 
scarce, and there remains a lack of comprehensive under-
standing regarding the factors that contribute to this lasting 
effect on HRQoL. This study found that patients with a pre-
operative PNI value greater than 46.8 exhibited significantly 
higher EQ-5D utility scores 30 days post-surgery. However, 
these differences were not sustained at the 120-day, 1-year, 
and 3-year follow-up assessments. These results suggest 
that a superior preoperative nutritional status is linked to 
improved quality of life in the early postoperative period 
among hip fracture patients. Moreover, our study found a 
positive correlation between preoperative PNI and postop-
erative EQ-5D levels within 1 year, but not at the 3-year fol-
low-up, showing the predictive value of PNI for HRQoL in 
the short term after surgery in geriatric hip fracture patients.

The underlying mechanism of the association between 
PNI and postoperative mobility and HRQoL remains 
unclear. PNI indicates a patient’s nutritional and immu-
nological health. Therefore, poor nutrition and weakened 
immunity could be the main factors leading to adverse 
outcomes at early stage after surgery [1, 30]. Nonetheless, 
research suggests that advanced age, rather than nutritional 
status, plays a more prominent role in determining long-term 
mobility following surgery.

This study has several limitations. Firstly, it is a single-
center cohort study, potentially restricting the applicability of 
the findings. Secondly, although this study was prospective, 
participants reported outcomes from memory during each 
scheduled phone follow-up, potentially causing recall bias. 
Thirdly, the research was carried out in a hospital situated in a 
relatively developed area, potentially skewing the patient pop-
ulation towards higher levels of PNI compared to less devel-
oped regions. Therefore, conducting multicenter studies could 
aid in validating the results. Fourthly, despite efforts to adjust 
for all known confounders in the analysis, there remains the 
possibility of unmeasured variables influencing the outcomes.

Conclusion

In conclusion, the prognostic nutritional index (PNI) is a 
valuable predictor of functional outcomes in elderly patients 
with hip fractures following surgery.
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