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Objective: Study the prevalence of protein depletion and determine the effect of protein depletion on post-
operative complications.
Material and Method: A retrospective study was performed in 255 Thai elderly patients who had been
admitted to Siriraj Hospital because of a fracture of the hip. The level of albumin was the parameter used to
determine the degree of protein depletion. The effects of protein depletion that were examined were the length
of hospital stay and the development of complications.
Results: Ninety-seven patients (44.5%) in the study group were in a protein-depleted state during the period
of hospitalization. The patients who were protein-depleted had a higher prevalence of complications and
tended to stay in the hospital longer, compared with the nonprotein-depleted patients.
Conclusion: Thai elderly patients who sustain the trauma of a fracture of the hip should be managed appro-
priately for the intake of nutrients during the hospitalized period to improve their health status.
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About 2% of Thai women suffer from osteo-
porosis fractures each year(1). Hip fracture incidence of
7.05 per 100,000 populations was found. Hip fracture
was shown to increase steeply with age(2). The mor-
tality rate during hospitalization was 2.1%. The 3-, 6-,
and 12-month survival rates after hip fractures were
91%, 88%, and 83%, respectively(3). Length of stay in
the orthopedic ward averages between 2 and 3 weeks,
and overall hospital stay may average as much as 5
weeks. This leads to a cost of operation and hospital
care of around 12,000 baht per case(2). The long-term
cost of complex home and institutional care for those
individuals who make a poor recovery is very high.
The reasons for poor recovery are complex, but poor
nutrition is an important factors(4,5).

It has been known for a long time that hip
fracture patients frequently have an impaired nutritional
status in many studies(6-10). In addition, malnutrition is
recognized as a risk factor for postoperative complica-

tions and prolonged stay in the hospital in these
patients(6,11-13). However, few studies have specifically
addressed the nutritional status and the effect of
nutrition status on Thai elderly patients who have a
fracture of the hip(14,15).

This retrospective study was performed to
document the nutritional status of elderly patients who
had a fracture of the hip, and to ascertain the effect of
this factor on the development of complications in the
postoperative period.

Material and Method
Participants

The authors performed a retrospective study
of patients in Siriraj Hospital over 50 years old with hip
fractures caused by minimal injury between January
2005 and March 2006. Patients with pathological frac-
tures, non-osteoporotic osteopathies, or renal disease
were not included.

Protein depletion assessments
Nutritional status can be determined by 1)

anthropometric measurements (height, weight, triceps
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skin fold thickness, and arm muscle circumference),
2) measurement of serum proteins or cell types (lympho-
cytes), and 3) antibody reaction to certain antigens in
skin testing(16,17). Markers for protein depletion such
as skin antigen testing, nitrogen balance, prealbumin
levels, or transferrin are costly and time-consuming
markers. Although these tests are sensitive indicators
of malnutrition, they are not normally performed and
thus cannot be used to routinely assess the nutritional
status of patients(18-20). Therefore, the present study
was performed to determine protein depletion on pa-
tients using cost-effective clinical parameter. The level
of serum albumin can easily be obtained from a routine
liver function test (LFT). Protein depletion was identi-
fied by an albumin level of less than 3.5 g/dL.

Effect of protein depletion
The effect of nutritional status was determined

by the length of stay in hospital and the development
of postoperative complications. The postoperative
complications that were specifically sought included
myocardial infarction, cardiac arrhythmia, pneumonia,
pulmonary embolism, decubitus ulcer, urinary tract
infection, infected prosthesis, and septicemia.

Statistical analysis
Statistical analysis was performed using Stat

View for windows version 5. Descriptive statistics were

calculated and contingency tables were produced. Chi-
Square tests were performed on categorical variables.
Unpaired t-test was performed as appropriate. Statisti-
cally significant differences was reported when p-value
less than 0.05.

Results
Two hundred and twenty-five patients were

enrolled in the present study. One hundred and four
patients had intertrochanteric fractures, and 151 patients
sustained fracture neck of femurs. The average age
was 77 years for the intertrochanteric fracture patients
and 75 years for the fracture neck of femur patients.
There were no statistical differences with regard to the
age, sex distribution between intertrochanteric frac-
tures, and fracture neck of femur groups (Table 1).

The average serum albumin level was 3.37 g/
dL for the intertrochanteric patients and 3.43 g/dL for
fracture neck of femur patients. There were no statisti-
cal differences with regard to the serum albumin level
between these groups (Table 2).

The criteria for protein depletion were derived
from those of Jensen et al(21). According to their serum
albumin levels, ninety-seven patients were classified
as protein-depletion during hospitalization. Thus, the
incidence of protein depletion was 44.5% in Thai
elderly patients who had hip fractures. The incidence
of protein depletion was 52.8% for intertrochanteric

Table 1. Age and sex distribution

Intertrochanteric fracture Fracture neck of femur Hip fracture

Number of patients           104         151 255
Age (years): Mean + SD             77.7 + 8.1           75.8 + 8.8   75.8 + 8.8
Sex

Male             31 (29.8%)           33 (21.8%)   64 (25.1%)
Female             73 (70.2%)         118 (78.2%) 191 (74.9%)

No statistical significance in these data

Table 2. Nutritional status, according to fracture type

Intertrochanteric fractures Fracture neck of femur Hip fracture

Number of patients             89         129 218
Serum albumin (g/dL): Mean + SD               3.37 + 0.37             3.43 + 0.49     3.41 + 0.45
Nutrition status

Normal             42 (42.2%)           79 (61.2%) 121 (55.5%)
Malnutrition             47 (52.8%)*           50 (38.8%)*   97 (44.5%)

* p < 0.05
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fractures and 38.8% for fracture neck of femur patients.
There were statistical differences with regard to incidence
of protein depletion between the intertrochanteric
fracture and fracture neck of femur groups (p < 0.05)
(Table 2).

The patients stayed in the hospital for an
average of twenty days (range, one to ninety days).
Ninety-seven protein-depleted patients were hospi-
talized for a mean of twenty-five days and 121 non-

protein-depleted patients, for a mean of eighteen days.
It was significantly prolonged for the protein-depleted
group (p < 0.01) (Fig. 1).

There were 39 postoperative complications.
In this period, post-operative mortality was 0.8% (two
patients), which is lower than that reported by other
authors(3). Five patients developed a myocardial in-
farction, 23 had infection, eleven had pneumonia, seven
had decubitus ulcer, and four had vascular occlusion.

Fig. 1 The length of stay in hospital and the protein status of the patients
Data were mean and standard deviation

Fig. 2 The prevalence of complications and the protein status of the patients

n = 121 n = 97
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The complication rate was significantly higher in
protein-depleted patients (22.7%) compared with non-
protein-depleted patients (11.6%; p < 0.05) (Fig. 2).

Discussion
The present study found that malnutrition at

hospital admission was present in 44.5% of patients by
albumin level. This high rate of malnutrition after hip
fracture is consistent with that reported by Patterson
et al(6), who found that 58% of hip fracture patients
were in a protein-depleted condition during the first
week of hospitalization. Jensen et al(21) analyzed a series
of 129 consecutive patients admitted to an orthopedic
service and found an average incidence of malnutri-
tion of 42.4%. By their criteria, 28.6% of patients under-
going elective total hip replacement were nutritionally
depleted, as were 58.6% of patients with multiple trauma
and patients with femur fractures.

The measures of visceral protein stores indi-
cated that 44.5% of patients had protein depletion.
These patients had more complications, and tended to
stay in the hospital longer. Albumin is a visceral pro-
tein, synthesized in the liver, and it has a longer half-
life than the remaining visceral proteins: transferrin,
prealbumin, and retinol-binding protein(18,22). Hypoal-
buminemia is an accepted indicator of global protein
depletion(18,20,22,23). Albumin has several recognized
physiological roles in wound healing that are adversely
affected in a hypoalbuminic state. It serves as a protec-
tor of intravascular oncotic pressure, an amino acid
transporter from the liver, an amino acid donor for ex-
trahepatic tissue synthesis, and a transport mechanism
for zinc (important in collagen cross-linking) and fatty
acids (important peripheral substrate)(24). Decreased
levels of albumin have been demonstrated to be asso-
ciated with an increased length of hospital stay, im-
paired wound healing, increased rates of wound infec-
tion, pneumonia and sepsis, and an increased incidence
of postoperative complications(6,12,21,23,25-31). Weinsier
et al found in a population of general medical patients
that those who had lower albumin levels were more
likely to have increased lengths of hospitalization(32).
Dreblow et al reached the same conclusion based on a
group of orthopedic patients(33). Mandelbaum et al
reported a 40% complication rate after two-stage spinal
reconstruction in patients whose the albumin level was
< 3.5 grams/deciliter(34).

Conclusion
Ninety-seven patients (44.5%) in the study

group were in a protein-depleted state during the

period of hospitalization. The patients who were pro-
tein-depleted had a higher prevalence of complications
and tended to stay in the hospital longer, compared
with the nonprotein-depleted patients.

Therefore, Thai elderly patients who sustain
the trauma of a fracture of the hip should be managed
appropriately for the intake of nutrients during the
hospitalized period to improve their health status.
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ภาวะโปรตีนต่ำในผู้ป่วยไทยท่ีมีภาวะกระดูกสะโพกหัก

วีระศักด์ิ  สุทธิพรพลางกูร, ตลับพร  หาญรุ่งโรจน์

การศึกษาแบบย้อนหลังน้ีทำข้ึนเพ่ือศึกษาหาความชุกของภาวะโปรตีนต่ำ และผลของภาวะโปรตีนต่ำต่อภาวะ
แทรกซ้อนหลังการผ่าตัดในผู้ป่วยไทยจำนวน 255 คนที่เข้ารับการรักษาที่โรงพยาบาลศิริราชเพราะกระดูกสะโพกหัก
มาตรวัดท่ีใช้ในการบ่งช้ีภาวะโปรตีนต่ำคือ ระดับแอลบูมินในซีรัม ผลข้างเคียงของการมีภาวะโปรตีนต่ำท่ีทำการศึกษา
คือ ระยะเวลาในการอยู่โรงพยาบาล และภาวะแทรกซ้อนที่เกิดขึ้นหลังการผ่าตัด

ผลการศึกษาสนับสนุนสมมติฐานของผู้รายงาน ผู้ป่วยจำนวน 97 คน (44.5%) ในกลุ่มของการศึกษานี้
อยู่ในภาวะโปรตีนต่ำในช่วงเวลาของการอยู่โรงพยาบาล ผู้ป่วยที่อยู่ในภาวะโปรตีนต่ำมีความชุกของการเกิดภาวะ
แทรกซ้อนสูงกว่า และระยะเวลาในการอยู่โรงพยาบาลนานกว่าเมื่อเปรียบเทียบกับกลุ่มผู้ป่วยที่ไม่มีภาวะโปรตีนต่ำ

ดังนั้นกลุ่มผู้ป่วยไทยที่ประสบอุบัติเหตุแล้วมีกระดูกสะโพกหัก ควรได้รับการดูแลรักษาที่เหมาะสมในด้าน
ภาวะโภชนาการในระหว่างรับการรักษาที่โรงพยาบาล เพื่อภาวะสุขภาพที่ดีขึ้น


