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The Effect of Nutritional Status on Length of Hospital 
Stay in Adult Patients Undergoing Elective Orthopedic 
Surgery: A Prospective Analysis
Elektif Ortopedik Cerrahi Uygulanan Erişkin Hastalarda Beslenme Durumunun 
Hastanede Yatış Süresine Etkisi: Prospektif Bir Analiz

Aim: Malnutrition has been associated with morbidity and longer 
length of hospital stay. In this study, we aimed to investigate the 
effect of malnutrition on length of hospital stay in adult patients 
undergoing elective orthopedic surgery.

Methods: Three hundred and fifty of 1051 patients, who 
underwent orthopedic surgery between April 1, 2011 and May 
30, 2011, were randomly enrolled in the study. The demographic 
data, nutritional and comorbidity status and post-operative 
data (complications, length of hospital stay) of the patients 
were prospectively recorded in the computer data system. 
The nutritional status of the patients was evaluated using the 
Nutritional Risk Screening-2002.

Results: A total of 314 patients were included in the study, 
59.9% of whom were women. The mean age was 57.1±18.4 
years. Forty-nine point seven percent of the patients were 
younger than 65 years. The mean length of hospital stay was 
6.14±4.69 days. The risk of malnutrition in patients over 65 
years of age was 7.47 times higher than in younger patients. The 
length of hospital stay was longer in patients with malnutrition 
risk (p<0.01).

Conclusion: Our findings suggest that malnourished patients 
have an average of 1.36 days longer length of hospital stay and 
the resulting cost to the National/Social Health Service cannot 
be ignored.
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Amaç: Malnütrisyon, morbidite ve hastanede kalış süresinin 
uzaması ile ilişkilidir. Bu çalışmada, elektif ortopedik cerrahi 
girişim yapılan erişkin hastalarda malnütrisyonun hastanede kalış 
süresi üzerine etkisini araştırmayı amaçladık.

Yöntemler: 01.04.2011 - 30.05.2011 tarihleri arasında ortopedi 
kliniklerinde yatan 1051 hastadan 350’si çalışmaya dahil edildi. 
Hastaların demografik verileri, beslenme ve komorbidite durumu 
ve operasyon sonrası verileri (komplikasyonlar, hastanede yatış 
süresi) bilgisayar veri sistemine prospektif olarak kaydedildi. 
Hastaların beslenme durumu, “Beslenme Risk Taraması 
(Nutritional Risk Screening-2002)” kullanılarak değerlendirildi.

Bulgular: Çalışmaya %59,9’ u kadın olmak üzere toplam 314 
hasta dahil edildi. Yaş ortalaması 57,1±18,4 idi. Hastaların 
%49,7 ‘si 65 yaşından küçük idi. Ortalama hastanede kalış süresi 
6,14±4,69 gün idi. Altmış beş yaş üstü hastalarda malnütrisyon 
riski 7,47 kat daha fazla bulundu. Malnütrisyon riski olan 
hastalarda yatış süresi daha uzun idi (p<0,01).

Sonuç: Bulgularımız malnütrisyonlu hastaların ortalama 1,36 
gün daha uzun hastanede yatış süresine sahip olduğunu 
göstermektedir ve ortaya çıkan maliyet göz ardı edilemez.

Anahtar Sözcükler: Malnütrisyon, NRS-2002, ortopedik cerrahi, 
beslenme 
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Introduction
Malnutrition is a significant health problem, and its 

prevalence among patients treated in hospitals varies 
from 10% to 60% depending on the population, 
pathology, and test used (1-5). These rates rise due to lack 
of instructions to deal with nutritional problems, and lack 
of basic knowledge with respect to dietary requirements 
and practical aspects of the hospital’s food provision (6,7). 
Malnutrition has been associated with morbidity in both 
acute and chronic diseases (8). Malnourished patients 
have a longer hospital stay due to increased morbidity 
(9). It has been reported that the length of hospital-
stay increased by 40-70% in patients with malnutrition 
compared to those without (8). Prolonged treatment 
periods and hospitalization periods create snowballing 
burdens on the National/Social Health Services of all 
countries.

A complete nutritional assessment can be made by 
considering subjective and objective parameters together 
(10). Over seventy techniques are used for identifying 
malnourished patients (11). In 2003, the European 
Society of Parenteral and Enteral Nutrition announced 
a guideline for the evaluation of the nutritional status 
of patients treated in hospitals and recommended the 
Nutritional Risk Screening-2002 (NRS-2002) developed 
to identify patients at risk of malnutrition in the hospital 
setting (12,13). The number of scientific publications 
concerning malnutrition in hospitalized orthopedic 
patients has risen in the last decade. However, there 
are few studies using the NRS-2002 which is a reliable 
screening tool for the evaluation of malnutrition risk in 
patients undergoing elective orthopedic surgery (14-16). 
In the present study, we aimed to assess the prevalence 
of malnutrition in orthopedic patients as well as to 
investigate the association between malnutrition and 
selected clinical outcomes in these patients.

Methods 

Study Design

The Ethics Committee of Ankara Numune Training 
and Research Hospital approved the study protocol 
(19.01.2011, 094/2011). Three hundred and fifty 
individuals, who underwent non-emergent orthopedic 
surgery performed by the same surgical team from April 
2011 to May 2011 at the Ankara Numune Training and 
Research Hospital orthopedics and traumatology clinic, 
were enrolled in this prospective, observational cohort 
study. There were 30 resident doctors and 19 orthopedic 
surgeons who had at least five years of expertise.

A total of 350 of 1051 patients, who attended the 
outpatient clinic for preoperative examination for non-
emergent orthopedic surgery, were randomly selected. 

Patients under 18 years of age were not included 
in study. Individuals having malignant diseases (n=3), 
communication disability (those using a different language, 
deaf, etc.) (n=5), and individuals refusing to participate in 
the study (n=28) were excluded.

The demographic data, nutritional and comorbidity 
status and post-operative data (complications, length of 
hospital stay) of the patients were prospectively recorded 
in the computer data system. 

Evaluation­of­Nutritional­Status

We used the NRS-2002 that recommended by ESPEN 
in hospitalized patients to evaluate the nutritional status 
of patients (13). The patients included in the study 
were divided into two groups according to malnutrition 
status. Patients with a NRS-2002 score of ≥3 and <3 were 
included in risk group and non-risk group, respectively. The 
groups were compared according to age, gender, length 
of hospital stay, and comorbid conditions.

Statistical Analysis

According to power analysis, to obtain 80% power at 
a level of 0.05, 350 individuals were included in the study. 
The Number Cruncher Statistical System (NCSS) 2019 
(Kaysville, Utah, USA) program was used for statistical 
evaluation. The Kolmogorov-Smirnov test was used to 
determine whether the data were parametric. According 
to parametric tests, frequency analyses were performed 
and interpreted as percentages. The Pearson chi-square 
was used to investigate the relationships between the 
groups. The relationship between the related variables was 
also measured with the Pearson correlation coefficient. 
Differences between the groups were investigated by 
a chi-square test, and the student’s t-test was used to 
examine the differences. A p value of less than 0.05 was 
considered statistically significant.

Results
Three hundred and fourteen patients were included, 

59.9% of whom were female. The mean age of the 
individuals was 57.1±18.4 years. 49.7% (n=156) of the 
individuals were younger than 65 years. The mean length 
hospital stay was 6.14±4.69 days. The mean age of the 
patients in the risk group was higher than in the non-
risk group (p=0.001). The risk of malnutrition was 7.47 
times higher in patients aged ≥65 [Odds ratio (OR): 7.475 
(95% Confidence interval (CI): 4.18-13.37)] and in female 
patients (p=0.001). The risk of malnutrition in females was 
3.069 times higher than in males [OR: 3.069 (95% CI: 
1.78-5.29)] (Table 1).

The rate of malnourished patients was 29.3%, and 
the risk of malnutrition was 2.86 times higher in patients 
with at least one comorbid condition (p=0.001) [OR: 
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2.866 (95% CI: 1.71-4.79)]. The risk of malnutrition was 
2.58 times, 1.91 times and 4.34 times higher in patients 
with hypertension, Diabetes Mellitus and chronic arterial 
disease, respectively [OR: 2.582 (95% CI: 1.57-4.23)], 
[OR: 1.914 (95% CI: 1.08-3.37)], [OR: 4.34 (95% CI: 1.96-
9.61)], respectively) (Table 2,3).

Complications were found in 6.3% (n=20) of the 
patients, wound infection in 4.4% (n=14), pulmonary 
thromboembolism in 0.9% (n=3), atelectasis in 0.9% 
(n=3) and pneumonia in 0.31% (n=1).

The length of hospital stay was significantly longer in 
risk group after the exclusion of complications (p<0.01). 

The mean postoperative hospital-stay in patients having 
normal nutritional status and malnourished patients was 
5.45±3.49 and 6.81±4.06 days, respectively. The mean 
length of hospital stay in the risk group was 1.36 days 
longer than in non-risk group. Also, the risk of malnutrition 
was 1.55 times higher in patients with a length hospital 
stay of 5 days or more [OR:1.740 (95% CI:1.014-2.63)]. 

Discussion
The present study demonstrated three main findings: 

a-) the predominant age group for malnutrition risk was 
older than 65 years, b-) comorbidities increased the risk 
of malnutrition and indirectly prolonged the length of 
hospital stay, c-) length of postoperative hospital stay 
was longer in individuals having malnutrition risk after 
exclusion of complications (p<0.01).

Decreased food intake is a significant determinant of 
chronic malnutrition amongst older adults, and this may 
be due to impaired sense of taste and smell, differences 
in hormones controlling gastric and intestinal motility, and 
alterations in mood associated with isolation, depression, 
and dementia (17). Nutritional evaluation is a cost-effective 
method to enhance nutrition state and assist in achieving 
more desirable functional recovery following an orthopedic 
operation (18,19). Lumber et al. (20) showed that patients 
having a high malnutrition risk at hospital admission were 
older than those in the low-risk group. The high predominance 
of malnutrition amongst older patients having orthopedic 
surgery, as well as the effects of malnutrition on length of 
hospital stay has been well shown (20-27).

Comorbid disease-related malnutrition is one of 
the most common comorbidities in all hospitalized 
patients (26), but it is usually a neglected diagnosis. This 
neglected pathologic condition increases the length of 
hospital stay, morbidity, and mortality. The association 
of comorbid disease and malnutrition is well recognized 
(28,29). The finding of the present study shows that 
hypertension, Diabetes Mellitus, and coronary artery 
disease are comorbid conditions related to the risk of 
malnutrition in patients, candidate for non-emergent 
orthopedic surgery.

Table 1. Demographic variables of individuals

Malnutrition risk p

Risk+
(n=218)

Risk- 
(n=96)

n (%) n (%)

Age 
(year)

Min-max 
(Median)

18-89 (54) 18-93 (72)

a0.001**Mean ± SD 51.73±17.23 69.57±14.95

<65 138 (88.5) 18 (11.5)

≥65 80 (50.6) 78 (49.4)

Gender Male 104 (82.5) 22 (17.5) b0.001**

Female 114 (60.6) 74 (39.4)

SD: Standard deviation, min: Minimum, max: Maximum, n: Number
aStudent t-test, bPearson chi-square test
*p<0.05, **p<0.01

Table 2. Evaluation of chronic diseases according to malnutrition 
risk

Malnutrition risk p

Risk+  
(n=218)

Risk- 
(n=96)

n (%) n (%)

Comorbid 
disease

No 118 (54.1) 28 (29.2) a0.001**

Yes 100 (45.9) 68 (70.8)

Comorbid 
disease

Hypertension 81 (37.2) 58 (60.4) a0.001**

Diabetes 
Mellitus

37 (17.0) 27 (28.1) a0.024*

COPD¨ 14 (6.4) 10 (10.4) a0.220

CAD¨ 11 (5.0) 18 (18.8) a0.001**

CRF¨ 1 (0.5) 1 (1.0) b0.519

Goiter 3 (1.4) 2 (2.1) b0.64

Heart failure 2 (0.9) 1 (1.0) b1.000

Number­of­
comorbid 
conditions

No disease 118 (54.1) 28 (29.2)
b0.001**1 59 (27.1) 32 (33.3)

2 34 (15.6) 24 (25)

≥3 7 (3.2) 12 (12.5)

COPD: Chronic obstructive pulmonary disease, CAD: Chronic arterial disease, 
CRF: Chronic renal failure, n: Number
aPearson chi-square test, bFisher’s exact test
**p<0.01, *p<0.05

Table 3. Logistic regression analysis results of factors affecting 
malnutrition risk

B p OR 95% CI for OR

Lower Upper

Age (≥ 65 years) 1.864 0.000** 6.448 3.438 12.093

Comorbid 
condition

0.679 0.021* 1.973 1.109 3.507

OR: Odds ratio, CI: Confidence interval, B: Logistic regression analysis
Variable(s) entered on step 1: age, gender, comorbid condition, length of 
hospitalization, type of surgery
*p<0.05, **p<0.01
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Likewise, several researchers highlighted the influence 
of nutritional status on length of hospital stay (30-34). 
Kyle et al. (9) found a statistically significant relationship 
between malnutrition and length of hospital stay. Curtis 
et al. (35) revealed that the length of hospital stay in 
malnourished patients was approximately three days longer 
compared to well-nourished ones. In their cross-sectional 
study including 469 patients, Amaral et al. (36) reported 
that 42% of the patients were categorized as nutritionally-
at-risk suggesting that disease-related malnutrition could 
represent an increment of 19.3% in costs in Portuguese. 
The results of a study by Lim and Daniels (37) revealed 
that malnourished patients incurred higher hospitalization 
costs. In the present study, compatible with the literature, 
the length of hospital stay was longer in patients with 
malnutrition risk after the exclusion of complications 
(p<0.01).

Malnutrition that exists in the patient may become 
more apparent during the hospital stay. Malnutrition 
should be considered an independent predictor of 
nosocomial infections and complications. Malnutrition 
is also associated with longer hospital stay and 
mortality (9,30, 38-40). Edington et al. (2) showed that 
malnourished patients had a longer hospital stay and had 
more postoperative infections. We found that the mean 
length of postoperative hospital stay was 5.45±3.49 
days in patients having normal nutritional status and 
6.81±4.06 days in malnourished patients after exclusion 
of complications. 

Rasmussen et al. (41) reported that 40% of patients 
hospitalized in internal medicine, gastrointestinal surgery, 
and orthopedic surgery clinics were at nutritional risk, 
however, very few of them were identified. In the present 
study, we found that this rate was 29.3%. Our outcomes 
are compatible with other research showing a high 
prevalence of malnutrition in hospitalized patients. The 
prevalence of malnutrition among hospitalized patients 
varies between 20% and 58.5% (1-5,41). Regarding the 
relevance of accurate description of malnutrition in this 
population, the use of a reliable screening tool should be 
guaranteed. In this project, we used the NRS-2002, whose 
predictive efficacy has been accurately proved to diagnose 
malnutrition and recommended by the European Society 
for Clinical Nutrition and Metabolism (42). Nevertheless, 
there is no consensus on which screening tool is better for 
detecting malnourished patients. Recently, Koren-Hakim et 
al. (24) demonstrated that the Mini Nutritional Assessment 
was a better tool as compared with the Malnutrition 
Universal Screening Tool and NRS-2002. However, Velasco 
et al. (43) argued that NRS-2002 was better than the 
Mini Nutritional Assessment and Malnutrition Universal 
Screening Tool. NRS-2002 includes the nutritional parts 

of the Malnutrition Universal Screening Tool, also, 
classification of the severity of the disease as a reflection 
of increased nutritional demands.

Besides, the Mini Nutritional Assessment Screening Tool 
is more likely to identify patients developing malnutrition 
risk, and malnutrition at an initial stage (24), since it also 
involves physical and mental aspects that frequently affect 
the nutritional status of the elderly, as well as a dietary 
questionnaire. It is, in fact, a combination of a screening 
and an assessment tool.

Study­Limitations

Limitations of the present study involved a small 
sample size and short follow-up period due to single-center 
practice. Because of the absence of formally accepted, 
regular measures of nutritional state, comparison with 
other investigations are challenging. On the other hand, 
it should be considered that this research was carried 
in a single center. By incorporating more centers, 
these outcomes could be extended to different clinical 
perspectives. The results of this study could be doubted 
using evidence-based medicine by those who advocate 
the advantage of randomized clinical trials to support 
conclusions and define concepts. However, we believe 
that scientific development can be based on hypothetico-
deductive processes, as occurred previously (44). As in the 
case of malnutrition, it would be unethical to randomize 
one group of individuals to starvation and compare their 
results to the group of fed individuals.

Conclusion
It is challenging to obtain an accurate assessment of 

the prevalence of malnutrition in patients admitted to 
hospital. Our findings suggest that malnourished patients 
have an average of 1.36 days longer hospital stay and the 
resulting cost to the National/Social Health Service cannot 
be ignored. There are two areas of further research 
which need to be addressed: health care experts can be 
enlightened to identify malnutrition and malnourished 
patients who need therapy. Just then, malnutrition would 
be appropriately managed. Furthermore, prospective 
randomized controlled studies are required to define 
whether improving nutritional state of malnourished 
patients is cost-effective.
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