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ORIGINAL ARTICLE

Introduction:
Osteoporosis is a very common condition in the 
elderly and holds a major cost burden on the 
health budget all over the globe.Figures from 
2005 predicted an estimated expenditure of 17 
million US dollars in the United States and this 
is expected to rise by 50% by the year 2025.1 A 
signifi cant component of fi nancial expenditure 
and hospital services are required to manage one 
of the sequel of osteoporosis i.e. Osteoporotic or 
fragility fractures.

Although weakening of the bone may be the 
cause of fractures that geriatric patients suff er 
aft er a fall from standing height; but the cause 
of fall is actually the loss of muscle mass and 

frailty that occurs due to age related changes and 
malnutrition.2 It has been studied well in the 
literature that with the passage of time muscle 
may lose its capacity to regenerate and its bulk 
is replaced by fatt y and fi brous tissue (myoste-
atosis).3 Th is loss of muscle bulk is coined the 
term Sarcopenia. Etiology of sarcopenia has 
been att ributed to many factors but age related 
hormone defi ciency, lack of activity and malnu-
trition are of streamline importance;4 more or 
less same as factors responsible for osteoporosis.

It is a well established fact that elderly population 
suff ering from malnutrition has poor outcomes 
in terms of recovery from disease, number of 
days in hospital stay, and associated complica-
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tions.5-7 Malnourished patients are also noted to 
suff er from immune dysfunction and increased 
risks of infection.8,9 Similarly elderly people suf-
fering from hip fractures also have higher mor-
bidities and mortalities, longer in hospital stays 
and decreased return to pre-injury status when 
concomitant malnutrition is present.10,11 In fact 
it has been postulated that malnourishment is a 
cause of increased falls in the elderly leading to 
hip fractures,4,12 however decreased bone min-
eral density is the main reason of hip fracture in 
the elderly population.

Various researchers have observed this relation 
of malnutrition and decreased outcome of elder-
ly patients with hip osteoporotic fractures, but 
none have quantifi ed the correlation of amount 
of decreased bone mineral density and the ex-
tent of under nutrition present in such patients. 

Our study aims to determine this unexplored re-
lationship of osteoporosis and under-nutrition.

Methodology:
Th e study was conducted in the department of 
orthopaedics, Liaquat National Hospital Ka-
rachi. During January 2015 to June 2015, 67 
patients who presented with osteoporotic hip 
fractures (neck of femur or intertrochanteric 
fractures) were enrolled in the study. Aft er meet-
ing the inclusion and exclusion criteria only 50 
remained eligible for study. Our inclusion cri-
teria encompassed all patients who sustained 
neck of femur or intertrochanteric fractures aft er 
a simple fall within the last 7 days of presenta-
tion of either gender in the age range of 60-80 
years. Patients who had multiple injuries (e.g. 
head, chest or abdomen), renal or hepatic im-
pairment, or any chronic disease aff ecting health 
status (e.g. malignancies, celiac disease, tubercu-
losis, dementia) were excluded from the study.

An approval was obtained from institutional 
research review committ ee prior to commence-
ment. Writt en and informed consent was taken 
from all the patients participating in the study. 
All patients underwent dual energy X-ray ab-
sorptiometry (DEXA) scan and its resulting T-
scores were recorded. Moreover serum levels of 
albumin, transferrin and vitamin D3 were noted 
in order to assess the nutritional status of the pa-
tient. To assess immune dysfunction, total lym-
phocyte count (TLC) was observed from blood 
complete picture. Th e above values were also 
evaluated using the formula described by Cleve-
land13 which predicts if patient is at risk of infec-
tion due to malnutrition. Th e recorded param-
eters were analysed with the statistical soft ware 
SPSS version 19. Comparison of mean T-scores 
of between the TLC groups was carried using 
one way ANOVA. Quantitative correlation be-
tween T-scores and TLC was calculated with 
Pearson correlation test.

Results:
Th ere were twenty eight (56%) females and 
twenty two (44%) males in total. Various fre-
quencies of the studied population are men-
tioned in Table 1. Th e mean age was 72.64 ± 

Table 1:Frequencies observed in our study

% (n)
Gender

Male 44% (22)

Female 56% (28)

Co-morbids

Diabetes Mellitus 12% (6)

Hypertension 44% (22)

Ischemic heart disease 4% (4)

Fracture type

Intertrochanteric 52% (26)

Neck of femur 48% (24)

TLC grading

Normal (>1800/mm3) 28% (14)

Mild depletion (1500-1800/mm3) 16% (8)

Moderate depletion (900-1500/mm3) 28% (14)

Severe depletion (<900/mm3) 28% (14)

T-score grading

Osteopenia (T-score ≥-2.5) 12% (6)

Osteoporosis (T-score<-2.5) 88% (44)

Table 2:Means of diff erent parameters of our study group

Mean ± SD
Age (years) 72.64 ± 7.836

Albumin (mg/dl) 3.19 ± 0.43

Transferrin (mg/dl) 12.04 ± 6.25

Vitamin D3 (ng/ml) 10.48 ± 7.4

TLC (per mm3) 1430.56 ± 782.24

T-score -3.142 ± 0.97
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7.83 years (table 2). 44 out of fi ft y patients 
(88%) had a T-score falling in the range of os-
teoporosis, whereas rest of 12% patients were 
found to be osteopenic.

Th ere were no signifi cant diff erences when 
means of T-scores were compared among dif-
ferent TLC grades (P=0.709). Th e formula for 
nutritional depletion and risk stratifi cation for 
susceptibility to infection yielded one sided re-
sults and declared all patients to be at risk of in-
fection, hence itwas not further evaluated.

Th ere was no correlation detected between T-
score and TLC (P=0.423); however a weak 
negative correlation was observed between level 
of osteoporosis and Vitamin D3 defi ciency (r= 
-0.219)

Discussion:
We were not able to detect any quantitative cor-
relation between the severity of osteoporosis 
and level of under-nutrition present. Th ere can 
be several reasons for current results.

Th e tools for measurement of malnutrition have 
varied with time. Th e simple ones are weight 
to height reference measurements, body mass 
index and anthropometric measurements (tri-
ceps skin fold thickness, mid arm circumference 
and grip strength).Biochemical markers include 
diff erent serum protein levels (pre-albumin, al-
bumin and transferrin).Whereassophisticated 
DEXA scans for muscle mass, bioelectrical im-
pedance analysis and neutron activation analy-
sis are still purely research oriented and clinical 
outcomes are not predictable.

Serum albumin and transferrin are considered 
to be standard biochemical markers for nutri-
tional assessment. Zhou J.14 demonstrated a 
strong correlation between low albumin lev-
els and malnutrition in surgical patients. In his 
study the mean albumin levels obtained were 
higher as observed in our patients although his 
study group was more susceptible to hypo albu-
minemia as major portion of group comprised 
patients suff ering from digestive tract disease. 
So one possibility could be that the patients that 

were enrolled in our study were severely mal-
nourished by chance, and their results were not 
able to demonstrate a correlation with osteo-
porosis. However we believe this possibility of 
bias to be highly unlikely, as the patients dealt at 
our centre belong to average and above average 
socioeconomic strata of the population; and the 
care and nutrition of elderly population is also 
equally ignored in this class, similar to patients 
belonging to lower socioeconomic status. Lum-
bers6 also observed these fi ndings in his hip frac-
ture patients admitt ed to the hospital, whereas 
his control group of elderly population which 
att ended day care centres for the elderly had 
signifi cantly bett er albumin levels (P<0.001). 
Th is shows the eff ectiveness of nutritional and 
healthcare programs in improving the quality of 
life among this frail group of people.

We agree that sample size also posed a limita-
tion to our study. Th is was due to the fact that 
certain markers such as albumin and transferrin 
are not routinely carried out in clinical sett ing 
of osteoporotic fracture treatment and although 
the patient was fully informed about the extra 
cost burden of these tests, it was unreasonable 
to continue such study when results were not 
satisfactory.

72% of our study group suff ered from lympho-
cytopenia and low albumin levels (taking nor-
mal albumin range as 3.5-5.5 mg/dl), whereas 
a study of 102 patients greater than 65 years of 
age from Barcelona with neck of femur fractures 
showed that 72.8% of patients suff ered from low 
albumin levels but only 10.1% suff ered from low 
lymphocyte count.15 Again this demonstrates 
the severity of undernourishment our patients 
suff er. Certain studies demonstrate that low 
TLC and albumin levels are also strong predic-
tors of early mortality in such patients.16,17 Other 
adverse eff ect worth mentioning is longer hos-
pital stay.18

Calvani et al19 demonstrated positive correla-
tion between nutritional intake and muscle 
mass in hip fracture patients but so far none of 
the authors had studied the correlation between 
biochemical nutritional markers and level of os-
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teoporosis. Our results show large incidence of 
malnourishment and lymphocytopenia in pa-
tients of osteoporotic hip fracturebut there is al-
most no correlation between these parameters.
However our study can be improved in many 
ways in order to be sure of results obtained. 
Th ese include enrolling patients from multiple 
centres so the sample size can be increased 
and thereby possibly reducing sampling errors. 
Anthropometric measurements in addition to 
serum markers can also be helpful to improve 
the reliability of results. Other options include 
population based studies enrolling normal ge-
riatric population rather than fracture patients 
that may yield a wide level of T-score range and 
biochemical markers since physiologic stress of 
fracture will be absent.

Conclusion:
Th ere is strong incidence of low albumin, trans-
ferrin and lymphocytopenia in patients with os-
teoporotic hip fractures but we were not able to 
fi nd any correlation between severity of osteo-
porosis and nutritional assessment tools espe-
cially the levels of above mentioned biochemi-
cal markers. However we consider this study as 
a keystone for future larger scale trials, therefore 
results should be exercised with caution.
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