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Abstract

Objective: We assessed patients of both sexes, aged over 60 
years, admitted to the Institute of Orthopedics and Traumatol-
ogy Godoy Moreira, Hospital das Clínicas, Faculty of Medi-
cine, University of São Paulo, for emergency hip arthroplasty 
(hip fracture). Methods: The nutritional assessment included 
data on current weight and reported weight six months be-
fore the current condition, the index of nutritional risk, and 
complementary exams. For the categorical variables, contin-
gency tables were compiled, which were analyzed by the chi 
square test. Where possible, the Student t test was used for 
unpaired samples, and in cases in which normality was not 
observed, the nonparametric (Mann Whiney) test was used. 
The following conditions were analyzed as co-variables: mor-
tality, infections, re-admissions and complications (sum of 
the previous three). Thirty-eight patients aged over 60 years 
were analyzed: 15 men and 23 women, with a mean age of 

79.21 (SD 9.12), and ages ranging from 60 to 94 (median 
81 years). Results: No associations were found between 
age, weight, NRI, hemoglobin, albumin, IDL and handgrip 
and the co-variables. A strong relationship was observed 
between the number of previous diseases with mortality 
(p = 0.0012), infection (p = 0.002) and complications (p 
= 0.0305) but not with readmission (p = 0.640). A link 
was also found between hospitalization time and infec-
tion during hospitalization (p = 0.0016). Conclusions: It is 
observed that parameters related to number of diseases, 
hospitalization time and functionality, measured through 
the ability to carry out basic activities of daily living, were 
capable of predicting complications such as mortality, re-
admissions and even re-infection, and may be useful in the 
preoperative evaluation of highly fragile elderly patients with 
hip fractures. Level of Evidence: Level II, prognostic studies.
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INTRODUCTION

It is known that malnutrition is a serious problem in elderly pa-
tients that need to undergo arthroplasties, particularly those 
secondary to hip fractures.1 The poor nutritional picture in this 
patient profile can arise from countless factors, including: altera-
tions in the gastrointestinal physiology, medications, chronic 
clinical conditions, decrease of appetite, of physical activities 
and of the thin mass of the body, chronic diseases in the liver 
and kidneys, cancer and surgery.2 
There is even evidence that nutritional3 or hydric and caloric 
replacement4 interventions can improve the evolution of these 
patients in several indicators. 
The nutritional state of elderly patients hospitalized with hip and 
femur fracture appears to affect their recovery, with the most 
well-nourished having better and faster clinical rehabilitation. 
Many elderly individuals are lacking a follow-up that encourages 

them to seek healthier eating habits. Duncan et al.2 demon-
strated that the employment of the so-called dietary assistants 
has a significant impact on the improvement of the nutritional 
condition of patients, and consequently, on their recovery with-
out fracture-related complications. 
Nutrition also has an influence in the preoperative period, 
since it directly affects the development of the bones and 
subsequent structure.  
Protein deficiency causes an increase in the number of infec-
tions, sores, muscle weakness, respiratory complications and 
death. Low albumin levels are associated with high morbidity 
and mortality, increase of hospitalization time and readmissions.5

On the other hand, evidence of oral replacement of proteins 
and high energy foods is not strong, requiring new studies for 
an adequate investigation of this matter.6 
This relationship between nutrition and postoperative evolution 
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can be found in an even more evident manner in very elderly 
patients7, including for purposes of early assessment.8 Stud-
ies may also suggest that different nutritional profiles may also 
interfere at the fracture site (intracapsular or trochanteric).9

National literature is poor in the evaluation of this correlation, 
referring to age alterations in relation to vitamin ingestion and 
nutritional parameters, yet without focusing on postoperative 
evolution in arthroplasties.10

OBJECTIVES

Primary objective

To conduct a prospective study with a cohort of elderly indi-
viduals submitted to urgent hip arthroplasty, correlating their 
evolution with the nutritional parameters gauged upon surgical 
intervention having the ratio of clinical evolution of surgical inter-
vention with regards to intrahospital mortality, late mortality (3, 
6, 12 months), hospitalization time, infection rate, readmission 
rate, functional evolution (ADL, IDL), dementia and depression 
as a hypothesis to be tested.

Secondary objectives

To study the variables of functionality, hospitalization character-
istics and conditions of muscle strength in the mortality, infec-
tion and readmission rates in the group of patients considered.

STUDY DESIGN

Prospective cohort study.

METHOD

We assessed patients of both sexes, aged over 60 years and 
admitted to the Instituto de Ortopedia e Traumatologia Godoy 
Moreira of Hospital das Clínicas da Faculdade de Medicina 
da Universidade de São Paulo for emergency hip arthroplas-
ties (hip fracture).
This study was approved by CAPPesq (CEP HCFMUSP) under 
number 973/08.
After informed consent, the patients that agreed to take part 
in the study were submitted to the global geriatric assessment 
and nutritional evaluation, consisting of targeted anamnesis, 
application of the mini nutritional assessment scale, applica-
tion of Folstein’s mini mental state examination11 validated for 
the Portuguese language by Bertolucci et al.12, the Yesavage13 
geriatric depression scale, evaluation of basic and instrumental 
activities of daily14 living.15 
The nutritional evaluation incorporated data on current weight 
and weight referred at six months before the current condition. 
The nutritional risk index (NRI)16 was also calculated when pos-
sible through the formula NRI = (1.519 x serum albumin, g/L) 
+ (41.7 x current weight/usual weight)

The complementary tests included:
• Complete blood count with HSS
• Study of plasma proteins
• Iron
• Vitamin B12
• Folic Acid

• Calcium
• Phosphorus
• Glucose
• Creatinine
• Cholesterol and Fractions
• Triglycerides
• Uric Acid

In cases in which the patient was not able to decide or to inform 
(dementia), the consent form and the questionnaire were ap-
plied to the responsible caretaker.
The data on procedures performed were registered and tabulat-
ed. Data referring to the postoperative evolution of the patients 
were also recorded, and included:

• Intrahospital mortality
• Late mortality (3, 6, 12 months)
• Hospitalization time
• Infection rate
• Readmission rate
• Functional evolution (ADL, IDL)
• Dementia
• Depression

Correlation was performed between the nutritional parameters 
and the postoperative evolution of the patients including strati-
fication for:

• Sex
• Type of fracture
• Type of surgery
• Age bracket

Inclusion factors

Patients over 60 years of age of both sexes that have been 
admitted to the Instituto de Ortopedia e Traumatologia Godoy 
Moreira (Orthopedics and Traumatology Institute) of Hospital 
das Clínicas da Faculdade de Medicina da Universidade de 
São Paulo to undergo hip arthroplasties, secondary to acute 
disorders (fractures), were considered for inclusion.

Exclusion factors

• �Surgery due to pathological fractures caused by cancer, 
Paget’s disease, or other metabolic disorders except for os-
teoporosis.

• �Patients whose intervention or clinical situation did not allow 
the initial approach.

• Patients that did not agree to take part in the study.

Statistical analysis

The data were initially analyzed through descriptive statistics 
and analysis of central tendency measures (mean, median and 
standard deviation). 
Contingency tables were drawn up for the categorical variables 
and analyzed through the chi-square test.
For the continuous variables we analyzed normality through the 
Kolmogorov Smirnov formula. Where possible, the Student’s 
t-test was used for unpaired samples and for cases in which 
normality was not observed we used a non-parametric analysis 
(Mann Whitney).
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RESULTS

We analyzed thirty-eight patients over 60 years of age, with 15 
men and 23 women, and mean age of 79.21 years (SD 9.12), 
ranging from 60 to 94 (median of 81 years). (Table 1)
All the patients presented hip fracture due to falls, with 13 in 
RLL and 25 in LLL. As regards the fracture site, 24 occurred at 
the femoral neck and 14 in the intertrochanteric region.
Intrahospital mortality corresponded to eight patients (21.05%), 
while five patients (13.15%) died in the first six months after sur-
gery, 3 (7.89%) in the first year after surgery and 2 (5.26%) one 
year after surgery, totaling mortality of 42.09% in the casuistry in 
the first postoperative year. There was the death of one patient 
whose date of death was not obtained. (Table 2)
The occurrence of infections during hospitalization was ob-
served in 14 patients (36.84%). Readmissions occurred in six 
patients (15.78%).
The conditions of mortality, infections, readmissions and 
complications (sum of the previous three) were analyzed 
as co-variables.

Categorical variables

There was no association of sex with mortality (p=0.552), with 
infections (p=0.289), with readmissions (p=0.565), with de-
mentia (p=0.597), with depression (p=0.142) or with fracture 
site (0.745). There was a relationship between sex and the 
fracture side, with women experiencing a higher incidence of 
RLL fractures (p=0.023). 
There was a significant relationship between depression 
and dementia (p=0.000), between depression and mortality 
(p=0.003), dementia and mortality (0.000), dementia and infec-
tions (p=0.001), and no relationship between depression and 
infections (p=0.010), while there was a link between depression 
and readmission (p=0.04), but none between dementia and 
readmission (p=0.304).
There was no relationship between infection and readmission 
(p=0.473), but there was a relationship between infection and 
mortality (0.001). (Table 3)

Continuous variables

Other relations could be found in the analysis of the co-vari-
ables mortality, infection, readmission and complications (which 
is the sum of the first three). (Table 4)
A strong relationship was observed between the number of pre-
vious diseases with mortality (p=0.0012), infection (p=0.002) 
and complications (p=0.0305), but not with readmission 
(p=0.640). A relationship was also found between hospitaliza-
tion time and infection during hospitalization (p=0.0016), while 
there was no association with mortality (p=0.3875), readmis-
sion (p=0.768) and complications (p=0.401). The number of 
lymphocytes was related to the existence of intrahospital infec-
tion (p=0.019), but not to mortality (p=0.225), readmission 
(p=0.105) and complications (p=0.136). Another finding was 
the existing relationship between the number of readmissions 
and the ADL (index used to evaluate the basic activities of daily 
living that the patient is able to develop). There were no relation-
ships found between ADL and mortality (p=0.145), infections 
(p=0.1266) and complications (p=0.240)
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Table 1. Data on the 38 patients analyzed in the study.

Variables Mean
Standard 
deviation

Median

Age 79.21 ± 9.12 81

Weight 60.49 ± 23.35 56.30

Weight 6 months 
before

63.29 ± 25.42 60.00

NRI 40.91 ± 1.64 41.70

Red blood cells 3.95 ± 0.67 4.08

Hemoglobin 11.98 ± 1.98 12.20

No. of diseases 4.30 ± 2.20 4.00

Hematocrit 36.49 ± 5.83 36.75

Leukocyte 7909.21 ± 3758.07 8055.00

Lymphocyte 1307.89 ± 515.38 1300.00

INR 1.03 ± 0.08 1.00

Albumin 3.04 ± 0.47 3.00

Iron 60.88 ± 39.58 45.50

Vitamin B12 3255.23 ± 13123.65 467.00

Folic Acid 8.12 ± 6.67 6.35

Calcium 8.40 ± 0.85 8.10

Phosphorus 3.10 ± 0.82 3.10

Glucose 113.32 ± 53.84 109.00

Creatinine 1.27 ± 1.08 1.00

HdlHDL 40.85 ± 13.87 38.00

LDL 71.85 ± 58.04 62.50

VHDL 24.96 ± 17.58 20.00

Triglycerides 94.58 ± 78.81 83.50

Uric Acid 3.90 ± 1.56 3.55

Hospitalization Time 28.29 ± 38.65 16.00

ADL 3.89 ± 2.42 5.00

IDL 2.79 ± 2.27 2.00

Handgrip 9.99 ± 3.77 10.40

Age in years, Weight in Kg, Weight 6 months before in Kg, NRI in Kg, Red blood cells in 10x6/dl, 
Hemoglobin in g/dL, Hematocrit in %, Leukocyte in no./ml, Lymphocyte in no./ml, Albumin in g/
dl, Iron in µg/dl, Vitamin B12 in picograms/ml, Folic Acid in ng/ml, Calcium in mg/dl, Phosphorus 
in mg/dl, Glucose in mg/dl, Creatinine in mg/dl, HDL in mg/dl, LDL in mg/dl, VHDL in mg/dl, 
Triglycerides in mg/dl, Uric Acid in mg/dl, Hospitalization Time in days, ADL and IDL in units of 
activities performed, Handgrip in kg.
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No associations were found between age, weight, NRI, hemo-
globin, albumin, IDL and handgrip and the co-variables studied.
Regarding the patients’ evolution at six and 12 months, as well as 
subsequent evolution (18 months), we were able to observe mor-
tality of 44% (intrahospital), 27% (six months), 16% (12 months) 
and 11% (18 months), the limit of our follow-up. (Table 5)
The patients’ functionality was measured through basic activi-
ties of daily living (ADL) and instrumental activities of daily living 
(IDL). ADL was strongly related to the occurrence of readmis-
sions, while no correlations were found for IDL. (Table 6)
In the patients without mortality, the ADL and IDL values did not 
have significant modifications one year after surgery. (Table 7)

DISCUSSION

The aim of this study was to correlate the evolution of elderly 
patients hospitalized and submitted to arthroplasty with the 
nutritional parameters gauged at the time of surgical interven-
tion. Evolution was evaluated using the variables intrahospital 
mortality, late mortality (3, 6, 12 months), hospitalization time, 
infection rate, readmission rate, functional evolution (ADL, 
IDL), dementia and depression. 
Some difficulties were encountered during the development 
of the study. The patients’ general state and the immobility 
caused by the hip fracture made the study complicated, since 
to weight them it was necessary to have a certain degree of 
movement and many patients withdrew from the study when 
informed of the procedures to be performed. The referred 
weight of six months before hospitalization was a measure-
ment that was hard to acquire since the patients in general 
did not remember or did not know how much they weighed. 
Such condition, as evidenced later, is referred to in litera-
ture, with the profile of elderly patients comparable to our 
group. In this condition, the calculation of the traditional NRI 
can often present limitations, proposing for this purpose 
the calculation of the geriatric nutritional risk index (GRNI)17 
based on anthropometric measurement of femoral length, a 
measurement not used in this study as the data gathering 
limitations are unknown.
The sample of patients gathered for the study was smaller 
than expected, impairing the analysis of variables. The ab-
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 Table 2. Data on the patients separated by mortality.

With Mortality   Without Mortality  

  Mean
Standard 
deviation

Median Mean
Standard 
deviation

Median

Age 80.63 7.62 82.00 77.79 10.42 81.00

Weight 61.88 31.34 55.40 59.10 12.57 57.20

Weight 6 
months

67.00 38.49 60.00 60.40 12.56 60.50

NRIS 40.68 2.31 41.70 41.06 1.06 41.70

Red blood cells 3.95 0.80 4.11 3.94 0.53 4.06

Hemoglobin 11.66 2.28 11.70 12.30 1.61 12.30

No. of diseases 5.26 2.54 5.00 3.28 1.13 4.00

Hematocrit 35.44 6.90 35.50 37.54 4.47 37.60

Leukocyte 8015.26 4096.12 7960.00 7803.16 3496.99 8100.00

Lymphocyte 1426.32 604.47 1400.00 1189.47 388.58 1200.00

INR 1.05 0.10 1.05 1.01 0.07 1.00

Albumin 3.06 0.53 3.00 3.07 0.42 3.00

Iron 72.00 46.42 53.00 54.79 32.79 43.00

Vitamin B12 487.13 155.58 496.50 5188.77 17072.93 491.00

Folic Acid 7.89 3.51 8.25 8.53 8.08 5.40

Calcium 7.95 2.03 8.40 8.35 0.91 8.05

Phosphorus 3.18 0.72 3.20 3.03 0.93 3.10

Glucose 116.47 60.42 104.00 110.00 47.44 109.50

Creatinine 1.37 1.33 1.00 1.18 0.77 1.00

HDL 40.91 16.83 37.00 40.80 11.88 38.00

LDL 94.45 78.51 76.00 55.27 30.29 53.00

VHDL 21.60 11.08 17.00 27.20 20.92 22.00

Triglycerides 131.55 101.05 86.00 67.47 43.99 79.00

Uric Acid 4.15 1.68 3.60 3.71 1.49 3.20

Hospitalization 
Time

41.16 51.81 19.00 15.42 6.07 15.00

ADL 2.80 2.95 1.00 4.20 2.14 5.00

IDL 2.40 2.51 2.00 2.80 2.24 2.00

Handgrip 8.79 3.74 8.34 12.40 2.79 11.90

Data on the patients separated by mortality. Age in years, Weight in Kg, Weight 6 months before in 
Kg, NRI in Kg, Red blood cells in 10x6/dl, Hemoglobin in g/dL, Hematocrit in %, Leukocyte in nº/ml, 
Lymphocyte in nº/ml, Albumin in g/dl, Iron in µg/dl, Vitamin B12 in picograms/ml, Folic Acid in ng/ml, 
Calcium in mg/dl, Phosphorus in mg/dl, Glucose in mg/dl, Creatinine in mg/dl, HDL in mg/dl, LDL in 
mg/dl, VHDL in mg/dl, Triglycerides in mg/dl, Uric Acid in mg/dl, Hospitalization Time in days, ADL 
and IDL in units of activities performed, Handgrip in kg.

Table 3. Categorical variables

Mortality infections Readm Dementia Depression Site Sex

Fracture 
side

0.207

0.882 0.961 0.409 0.299 0.882 0.023

mortality

0.001

0.449 0.000 0.003 0.670 0.565

infections

0.473

0.001 0.010 0.912 0.289

Readmiss.

0.304

0.004 0.845 0.565

dementia 

0.000

0.064 0.597

depres-
sion 0.473

0.142

Site 0.745
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sence of a relationship between age, weight, NRI, hemoglo-
bin, albumin, IDL and handgrip and the co-variables mortality, 
infections, readmission and complications, may be due to the 
small sample group.
The mortality rate of the studied group was high, 42.09% of 
the patients. One of the reasons may be the advanced mean 
age of the group, 79.21 years. Another reason would be the 
high number of previous diseases, since the study showed 
an association of the number of comorbidities with mortality 
and infection. 
The mortality rate was lower the higher the time elapsed since 
surgery, whereas the majority of deaths occurred in the hos-
pitalization period, 44%, and the minority one year after sur-
gery, 27%, showing that fragility of the patients upon hospital 
admission is a limiting factor for treatment.
Hospitalization time was one of the determinant factors of 
infection. This relationship was expected as the longer the 
hospitalization time, the greater the exposure to hospital 
infections. In the same way as the occurrence of infection 
during the hospital stay increases the hospitalization time 
for recovery.
It should also be taken into account that the hospitalization 
time is affected by the number of diseases and by their sever-
ity, as patients with a higher number of diseases and greater 
severity are hospitalized for longer periods.
Depression played an important role as a determinant of mor-
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Table 5. Temporal evolution to mortality of patients.

Period Number of deaths Mortality% Cumulative%

Hospitalization 8 44 44

6 months 5 27 72

12 months 3 16 88

24 months 2 11 100

Table 6. Comparison of ADL and IDL indexes.

With Mortality Without Mortality

ADL 2,8 4,2

IDL 2,4 2,8

Table 7. Comparison of the ADL and IDL indexes one year after surgery.

After surgery One year after surgery

ADL 4.2 4.0

IDL 2.8 3

Table 4. Correlation of variables with Mortality, Infection, Readmission and Complications.

Mortality Infection Complications Readmissions

Variable Yes No p Yes No p Yes No p Yes No p

Age 82.5 81 0.192 82 81 0.412 82.0 81.0 0.232 79.5 81.0 1.000

Weight 55.4 57.2 0.743 55.40 59.47 0.423 56.3 59.0 0.609 56.64 59.25 0.944

NRI 41.700 41.702 0.961 41.129 41.702 0.915 41.518 41.704 0.379 41.700 41.704 0.940

Hb 11.60 12.45 0.356 11.40 12.65 0.07 11.60 12.45 0.534 12.30 12.45 1.000

Lymphocytes 1350 1200 0.225 1600 1200 0.019 1350 1100 0.136 1400 1100 0.105

No. diseases 4.5 4.0 0.0012 5.5 4.0 0.002 4 3 0.0305 4 4 0.640

Albumin 3.00 3.00 1.000 3.00 3.00 0.538 3.0 3.1 0.710 2.85 3.00 0.571

Hospit Type 18.5 15.5 0.3875 20.5 11.0 0.0016 18.5 15.5 0.401 18.5 15.5 0.768

ADL 1.00 5.00 0.145 1.0 6.0 0.1266 3 6 0.24 1 6 0.043

IDL 1.00 2.00 0.281 1.0 2.0 0.205 2 2 0.34 0 2 0.10

Handgrip 8.33 11.90 0.202 10.4 11.0 1.000 10.4 11.0 0.914 5.83 11.9 0.105

Variables: Age in years, weight in kilos, weight difference in kilos, albumin in mg%, serum Fe in mcd%, hospitalization time in days, handgrip in kilos, ADL and IDL in units of activities performed.
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tality, readmission and dementia. Other studies also correlate 
this comorbidity with complications during treatment.18

What became patently clear in our perception is that right from 
the start the data refers to patients with medium to high degree 
of fragility, either due to the high mean age, or the weight limita-
tion observed in almost all the patients, or even to the number 
of comorbidities and high mortality. This seems to be the most 
prevalent pattern in hospitals of high complexity as already 
demonstrated in previous studies at the same institution.19

Under these conditions, the alteration of nutritional parameters 
might not have the impact that it could have under other condi-

tions, such as elective surgeries on patients with a diminished 
or absent degree of fragility, for instance.

ConclusION

Although significance of nutritional state was not demonstrated 
in the mortality of highly fragile patients, parameters referring 
to number of diseases, hospitalization time and functionality 
measured through basic daily living activities had the power to 
predict complications such as mortality, readmissions and even 
infections, may be useful in the preoperative evaluation of ex-
tremely fragile elderly individuals with a picture of hip fractures.
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