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Abstract: Background/Objectives: Geriatric hip fracture patients have an increased risk of malnu-
trition. Proper nutritional supply in the perioperative period is very important for their recovery.
Oral nutritional supplements (ONSs) are recommended in geriatric hip fracture patients to improve
dietary intake and prevent complications. This study aimed to evaluate the efficacy of postoperative
ONSs after total hip arthroplasty in geriatric hip fracture patients. Methods: A retrospective study
of elderly patients who underwent total hip arthroplasty for hip fracture was conducted. Data
from patients who received ONSs postoperatively until hospital discharge (ONS group, n = 69)
were compared with patients who did not receive ONSs (control group, n = 168). Laboratory test
results, including serum protein and albumin levels, length of hospital stay, and the incidence of
postoperative medical complications of the two groups, were analyzed. Results: Preoperative serum
protein and albumin levels were significantly higher in the control group (p = 0.002 and p = 0.010,
respectively). However, the degree of decline for both protein and albumin levels was significantly
less in the ONS group (p < 0.001 for both). Serum albumin levels were significantly higher in the ONS
group at postoperative two-week follow-up (p = 0.006). The length of hospital stay was shorter in
the ONS group (p < 0.001). The incidence of postoperative delirium was significantly higher in the
control group (p = 0.007). Conclusions: In geriatric hip fracture patients, postoperative ONSs can
improve postoperative nutritional status, shorten the length of hospital stay, and reduce the incidence
of postoperative delirium.

Keywords: geriatrics; hip fractures; oral nutritional supplements; nutritional status; postoperative
complications

1. Introduction

Geriatric patients undergoing orthopedic surgery are at a high risk of malnutrition
due to inadequate dietary intake and insufficient protein supply. In particular, more than
half of hip fracture patients are nutritionally deficient [1]. Catabolic effects caused by acute
trauma, immobilization, and underlying disease can further worsen their nutritional status.
Malnutrition in these patients could delay recovery from illness and increase mortality and
morbidity [2]. Malnutrition can also be a major contributing factor to the development of
postoperative sarcopenia and frailty, so it can be the most detrimental comorbid condition
in geriatric patients. Therefore, nutritional support in geriatric hip fracture patients is
crucial to improving their postoperative recovery and preventing complications.

Oral nutritional supplements (ONSs) are products designed to provide a variety
of nutrients to individuals whose dietary intake is insufficient to meet daily nutritional
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requirements. ONSs are recommended for geriatric hip fracture patients to improve dietary
intake and prevent complications [3]. ONSs are not only beneficial for patients with
malnutrition but can also help prevent the occurrence of nutritional deficiency among
patients with reduced postoperative dietary intake [4]. Some studies have found beneficial
effects of ONSs in geriatric hip fracture patients on clinical outcome, length of hospital
stay, postoperative complications, and even mortality [5–7]. In various healthcare settings,
ONSs have the advantage of having good compliance and improving the nutritional status
regardless of the administration duration [8]. Despite these advantages, studies on the
efficacy of ONSs remain mixed, and a 2016 Cochrane review concluded that the evidence of
the effectiveness of ONSs after surgery for hip fracture is little [9]. Furthermore, nutritional
care was not a priority in the management of geriatric patients with hip fractures. Therefore,
further research on the positive effects of postoperative ONSs in these patients is needed.
This study aimed to evaluate whether postoperative administration of ONSs could be
beneficial to geriatric hip fracture patients.

2. Materials and Methods

This retrospective study evaluated the efficacy of ONS administration after total
hip arthroplasty (THA) in geriatric hip fracture patients. Medical records of a total of
357 patients who were admitted to our hospital for the diagnosis of hip fracture and
undergoing THA surgery from July 2020 to June 2023 were reviewed. Patients under
60 years of age, those with multiple fractures, periprosthetic fractures, ASA classification 4
or higher, postoperative ICU admission, or patients who were transferred for other medical
treatment during hospitalization were excluded. Patients who received parenteral nutrition
during hospitalization due to an inability to maintain oral nutrition were also excluded.
Consequently, a total of 237 patients were included in this study. This study was approved
by the Institutional Review Board (IRB) of Soonchunhyang University Cheonan Hospital
(IRB approval number: 2024-05-045, IRB approval date: 26 June 2024). Written informed
consent was obtained from all patients.

The ONS group received commercial products (Encover, 200 mL, containing 8.76 g
protein and 200 kcal per serving, JW Pharmaceutical, Seoul, Korea) for nutritional sup-
port twice daily from the first postoperative day until hospital discharge, in addition to
oral meals. The control group maintained oral meals without ONSs. The control group
included some patients who underwent hip fracture surgery before the initiation of ONS
administration in our institution, as well as those who refused to take ONSs. Surgeries
were performed using routine methods of joint replacement under general or spinal anes-
thesia with a standardized protocol by a single anesthesiologist. All patients received
standardized management of comorbidities according to hospital protocols before and
after surgery. Blood transfusion was performed restrictively only if hemoglobin levels
were below 8 g/dL or if symptomatic anemia was present [10]. If patients had poor oral
intake and hypoalbuminemia (serum albumin level < 3 g/dL), 20% albumin was adminis-
tered intravenously. Intravenous patient-controlled analgesia was applied to all patients
postoperatively. Venous thromboembolism prophylaxis was administered according to
domestic guidelines [11]. Postoperative recovery exercises were conducted according to
standardized protocols of our institution for all patients. Patients were allowed to use a
wheelchair from the first day after surgery. Standing exercises were started on the second
day after surgery, progressing to gradual walking exercises based on the patient’s tolerance
level. All patients were discharged from the hospital when they demonstrated systemic
improvement approximately two weeks after surgery.

Primary outcomes were differences in serum protein and albumin levels between
the two groups at two weeks post operation. Secondary outcomes were the degree of
change in serum protein and albumin levels before and after surgery, the requirement
of albumin replacement, the length of hospital stay after surgery, and the incidence of
postoperative complications. Data collected as postoperative complications included
urinary tract infection (UTI), paralytic ileus, pneumonia, and delirium.
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Data were analyzed using SPSS 27.0 (IBM, Chicago, IL, USA). Descriptive statistics
were employed to characterize patients. Continuous variables with normal distribution
were presented as mean ± standard deviation (SD) and compared between groups using
the Student’s t-test. Categorical variables were expressed as frequencies and percentages,
and comparisons between groups were conducted using the chi-square or Fisher’s exact
test as needed. Perioperative hematologic parameter changes and length of hospital stay
were normally distributed and were compared between groups using the Student’s t-test.
Differences in diagnosis of THA, past medical history, and postoperative complication
rates between groups were analyzed using the chi-square test. A p < 0.05 was considered
statistically significant.

3. Results
3.1. Patient Demographics

This study included a total of 237 patients, with 69 receiving postoperative ONSs and
168 not receiving ONSs. There were no significant differences in baseline characteristics
such as age, sex, past medical history, or diagnosis of THA between the two groups (Table 1).

Table 1. Patient demographics.

ONSs (n = 69) Controls (n = 168) p-Value

Age (years) 80.93 ± 6.83 80.89 ± 8.32 0.971

Sex (%) 0.063
Male 9 (13.04) 40 (23.81)
Female 60 (86.96) 128 (76.19)

Diagnosis of THA (%)
Femur neck fracture 57 (82.61) 147 (87.50) 0.323
Intertrochanteric fracture 11 (15.94) 20 (11.90) 0.402
Internal fixation failure 1 (1.45) 1 (0.60) 0.498

Past history (%)
Hypertension 52 (75.36) 119 (70.83) 0.480
Diabetes 23 (33.33) 59 (35.12) 0.793
Chronic kidney disease 6 (8.70) 26 (15.48) 0.165
Liver disease 2 (2.90) 12 (7.14) 0.362
Heart disease 20 (28.99) 48 (28.57) 0.949
Cerebrovascular disease 10 (14.49) 40 (23.81) 0.110
Malignancy 11 (15.94) 20 (11.90) 0.402

ONSs, oral nutritional supplements; THA, total hip arthroplasty.

3.2. Outcomes

Comparisons of perioperative hematologic parameters between the two groups are
detailed in Table 2.

Table 2. Comparisons of perioperative hematologic parameters.

ONS Controls p-Value

Protein (g/dL)
Preoperative 6.31 ± 0.81 6.65 ± 0.68 0.002
Two weeks post operation 5.96 ± 0.59 5.84 ± 0.64 0.210
Change in protein −0.35 ± 0.87 −0.81 ± 0.61 <0.001

Albumin (g/dL)
Preoperative 3.78 ± 0.51 3.95 ± 0.45 0.010
Two weeks post operation 3.33 ± 0.37 3.16 ± 0.43 0.006
Change in albumin −0.45 ± 0.52 −0.79 ± 0.39 <0.001

Albumin replacement 0.74 ± 1.61 0.59 ± 1.07 0.402
ONS, oral nutritional supplements.
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While the mean preoperative serum protein was higher in the control group (6.65 ± 0.68
vs. 6.31 ± 0.81 g/dL, p = 0.002), the decline in serum protein level from pre-operation
to two weeks after surgery was significantly less in the ONS group (0.35 ± 0.87 vs.
0.81 ± 0.61 g/dL, p < 0.001). As a result, there was no significant difference in mean
serum protein at two weeks post operation (5.96 ± 0.59 Vs. 5.84 ± 0.64 g/dL, p = 0.210)
(Figure 1).
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Figure 1. Profile of serum protein. Symbols represent means, and error bars show the standard
deviation. Filled circles with a straight line represent the oral nutritional supplement (ONS) group,
whereas open squares with a dotted line are controls. The mean preoperative serum protein level
was significantly higher in the control group. However, it showed no significant difference at two
weeks post operation between the two groups. The decline in serum protein was significantly less in
the ONS group (p < 0.001).

Similarly, the mean preoperative serum albumin was higher in the control group
(3.95 ± 0.45 vs. 3.78 ± 0.51 g/dL, p = 0.010), but the decline in serum albumin level was
significantly less in the ONS group (0.45 ± 0.52 vs. 0.79 ± 0.39 g/dL, p < 0.001). The mean
serum albumin at two weeks post operation was significantly higher in the ONS group
(3.33 ± 0.37 vs. 3.16 ± 0.43 g/dL, p = 0.006) (Figure 2).
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Figure 2. Profile of serum albumin. Symbols represent means, and error bars show the standard
deviation. Filled circles with a straight line represent the oral nutritional supplement (ONS) group,
whereas open squares with a dotted line represent controls. The mean serum albumin level was
significantly higher in the control group preoperatively. However, at two weeks post operation, it
was significantly higher in the ONS group. The decline in serum albumin was significantly less in the
ONS group (p < 0.001).
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However, there was no significant difference in the albumin replacement during the
hospitalization period between the two groups (0.74 ± 1.61 vs. 0.59 ± 1.07, p = 0.402).

The length of hospital stay after surgery was significantly shorter in the ONS group
(15.64 ± 4.03 vs. 18.52 ± 8.33 days, p < 0.001). When comparing the incidence of postopera-
tive complications between the two groups, postoperative delirium occurred significantly
more frequently in the control group (46.43% vs. 27.54%, p = 0.007). There were no
significant differences in the incidence of UTI, paralytic ileus, or pneumonia (Table 3).

Table 3. Comparisons of the incidence of postoperative complications and length of hospital stay.

ONS Controls p-Value

Complications (%)
Urinary tract infection 10 (14.49) 31 (18.45) 0.464
Paralytic ileus 4 (5.80) 11 (6.55) >0.999
Pneumonia 6 (8.70) 21 (12.50) 0.402
Delirium 19 (27.54) 78 (46.43) 0.007

Hospitalization period after
surgery (days) 15.64 ± 4.03 18.52 ± 8.33 <0.001

ONS, oral nutritional supplements.

4. Discussion

Efforts to diagnose and treat concurrent comorbidities such as osteoporosis, sarcopenia,
and cachexia in geriatric patients admitted for acute care are a global concern. Malnutrition
is not only more common than the aforementioned conditions in geriatric patients but also
deemed the most detrimental comorbidity, serving as a significant risk factor for unfavor-
able postoperative outcomes [12–14]. Furthermore, malnutrition contributes to prolonged
length of hospital stay and represents the comorbidity requiring the highest costs related
to hospitalization [15]. Elderly patients admitted for hip fractures are particularly at a
significantly high risk of malnutrition, with over half of them being diagnosed with this
condition upon admission [1,16]. However, in real-world settings, efforts to correct the
nutritional status of geriatric hip fracture patients are often not recognized as a priority
treatment. They seem to be undervalued in terms of importance. Decreased anabolic
response, exacerbation of catabolism due to acute fractures in addition to chronic under-
lying conditions, and underlying sarcopenia all can contribute to increased energy and
protein requirements in elderly patients. While healthy geriatrics typically require around
25–30 kcal/kg of energy and 1 g/kg of protein per day, patients with hip fractures may
require even higher amounts of energy and protein supply [17,18]. This study aimed to
investigate whether providing a product containing 8.76 g of protein twice daily, without
calculating weight-adjusted protein requirements, could improve the nutritional status of
geriatric hip fracture patients and reduce postoperative complications. Through this, we
sought to demonstrate whether minimal interventions, rather than specialized nutritional
management, could yield beneficial effects.

We evaluated changes in serum protein and albumin levels to assess the effectiveness
of ONSs. These parameters are widely utilized as indicators for assessing nutritional
status due to their cost-effectiveness and ease of results interpretation. These values not
only indicate protein status but also serve as predictors of functional prognosis in elderly
patients. In a retrospective study including geriatric patients diagnosed with distal radius
fracture, a decrease in serum albumin level was found to be significantly associated with
an increased risk of subsequent falls [19]. Administering ONS appears to have an effect
on reducing falls by improving hematological parameters associated with nutritional sta-
tus [20]. The results of this study demonstrated that postoperative administration of ONSs
could effectively improve nutritional status in geriatric hip fracture patients undergoing
THA. ONSs are designed to provide a variety of nutrients to individuals with inadequate
dietary intake. Regardless of the product’s form or dosage, hospitalized elderly patients
are strongly recommended to receive ONSs. European guidelines strongly recommend
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postoperative ONS administration for geriatric hip fracture patients irrespective of their
nutritional status to enhance dietary intake and reduce complications [3]. Interestingly,
the Cochrane review and meta-analysis that formed the basis for this recommendation
found that standard ONS supplementation generally could increase energy intake in most
patients, although special ONSs with high protein content (>20% energy from protein)
did not confer additional benefits in terms of complication rates or mortality [9]. Clinical
nutrition guidelines in Asia also strongly recommend the use of ONSs to mitigate nutri-
tional risks and reduce postoperative complications in patients with hip fractures [21].
Moreover, for patients with dementia, nutritional education alone may be insufficient, and
administration of ONSs is advised to ensure adequate energy intake. Botella-Carretero
et al. [22] performed a randomized clinical trial and found that postoperative ONS has no
benefits for general postoperative nutritional status or length of hospital stay, although it
could benefit patients with comorbidities and longer hospitalizations. Given that the serum
albumin level has already decreased postoperatively, the authors suggest that continuous
ONS administration from admission to hospital discharge could be more effective than
postoperative administration alone [23]. However, our study results demonstrated the
effectiveness of providing ONSs postoperatively in improving nutritional status.

Just because oral intake is possible, relying solely on meals provided may not ade-
quately meet nutritional requirements. While individualized nutritional assessment and
intervention are crucial, they may demand significant service requirements and increase
healthcare cost burdens. As mentioned earlier, elderly patients with hip fractures are all at
high risk of malnutrition. Therefore, it is advisable to supply high-quality multi-nutrients
to all patients uniformly. In this regard, simply adding standardized ONSs to regular meals
can be highly promising for improving postoperative nutritional status. Efforts to enhance
nutritional status by providing multi-nutrient supplementation should be recognized as
an essential step in treating hip fracture patients, given the difficulty in meeting daily
nutritional requirements by regular meals alone.

In our study, postoperative ONSs also resulted in a shortened length of hospital
stay. A retrospective study conducted using a healthcare database in the United States
similarly found that postoperative ONS administration significantly reduced the length
of hospitalization in malnourished patients with hip fracture [24]. The length of hospital
stay for patients receiving ONSs from 1 day post operation was significantly shorter, with a
mean of 5.8 days compared to 7.6 days for patients not receiving ONSs. That study found
no association of earlier ONS administration with a reduction in infection rates, in-hospital
mortality, or ICU admission rate.

In the present study, the ONS group experienced approximately 19% less postopera-
tive delirium than the control group. Postoperative delirium is common, occurring in over
half of geriatric patients with hip fracture [25]. Elderly patients diagnosed with preopera-
tive malnutrition prior to hip fracture surgery experience nearly a three-fold increase in
postoperative delirium compared to well-nourished patients [26]. Strategies for mitigating
postoperative delirium following hip fracture surgery include fluid management, pain
control, early mobilization, optimizing the bedside environment, and electrolyte correc-
tion, along with nutritional improvements. These interventions can effectively reduce the
incidence and severity of postoperative delirium [27]. Therefore, a multidimensional, non-
pharmacological approach to preventing delirium must include nutritional management.

In real-world practice, proactive assessment of nutritional status is lacking and pro-
vision of nutritional supplementation is inadequate. In the aforementioned retrospective
study, the authors pointed out that among all hip fracture patients, only 1.6% received
nutritional supplements [24]. Even among patients diagnosed with nutritional deficien-
cies, only 4.9% were prescribed early nutritional supplementation. Another study found
that among 8713 malnourished adults, only 3.1% received ONSs [28]. Despite nutritional
guidelines strongly recommending ONSs in elderly patients, the majority of patients still
do not receive ONS prescriptions. In this regard, the meaning of this study lies in confirm-
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ing the benefits of postoperative ONS administration for improving parameters of good
clinical outcomes.

This study has several limitations. Firstly, relying solely on serum albumin and
protein to assess nutritional status could be inaccurate, as they could be influenced by
non-nutritional factors such as inflammation and aging [16]. Secondly, this study was a
retrospective analysis of existing data. Conducting a prospective controlled study could
enhance the reliability of the study results by minimizing potential biases and confounding
variables. Third, this study was a single-center study with a relatively small number of
patients included. This study did not assess the differences in outcomes based on the
anesthesia method. Considering that regional anesthesia may reduce the length of hospi-
tal stay compared to general anesthesia in hip fracture surgery, differences in anesthesia
methods could be a possible confounding factor. Further research on this aspect is war-
ranted [29]. Additionally, since this study only included patients who continued ONSs
until discharge, factors for discontinuation of ONSs and compliance were not assessed.
Furthermore, patients admitted to the ICU postoperatively and those transferred to other
departments were excluded from this study. Thus, we could not evaluate the effect of ONSs
on severe complications requiring ICU admission or transfer. As mentioned earlier, we did
not control for confounding variables in patients who required additional treatments; thus,
they could not be included in the data. Therefore, a prospective study that controls for
these variables is being prepared and is expected to yield more reliable results and provide
further evidence supporting the benefits of ONSs in geriatric patients with hip fractures.

In geriatric patients with hip fractures who are susceptible to malnutrition, postop-
erative ONSs are strongly recommended. However, it is not often prescribed in clinical
settings. The results of this study suggest that providing ONSs alongside meals can im-
prove postoperative nutritional status and reduce the incidence of postoperative delirium.
This demonstrates that even minimal nutritional interventions can yield beneficial effects
without the need for specialized nutritional assessments. These effects ultimately can
shorten the recovery process after surgery and reduce hospitalization duration. Therefore,
the administration of ONSs to elderly patients undergoing hip fracture surgery should be
considered an essential component of postoperative recovery strategies.

5. Conclusions

Postoperative ONSs in geriatric hip fracture patients can improve nutritional status,
reduce the length of hospital stay, and decrease the incidence of postoperative delirium.
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