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Abstract: Objective: This study was designed to analyze the clinical effects of nutrition interventions subject to 
the guidance of Nutritional Risk Screening 2002 (NRS2002) in senior patients with hip fractures after surgery. 
Methods: 105 senior patients with hip fractures admitted to our hospital from January 2017 to January 2019 were 
included as the objects for this retrospective analysis. They were randomly divided into an observation group and 
a control group using the random number table method. While the controls (n=53) received routine nutrition guid-
ance, NRS2002-guided nutrition interventions were conducted in the patients from the observation group (n=52). 
The two groups were compared in terms of their mastery of health knowledge, nutrition, and fracture union. Results: 
8 weeks after the intervention, both groups demonstrated significant intragroup elevations in their total NRS2002 
scores, calf circumferences, arm muscle circumferences, and BMI (P<0.05), and the observation group exceeded 
the control group (P<0.05); the observation group reported a mean healing time of (2.21±0.47) months and a mas-
tery of health knowledge of 92.31%, while the mean healing time and mastery of health knowledge in the control 
group was (3.38±0.52) months and 75.47% respectively (P<0.05). After interventions, the levels the nutritional sta-
tus, including albumin, prealbumin, hemoglobin, transferrin and fibronectin, in the observation group were signifi-
cantly higher than they were in the control group (P<0.05). Conclusion: NRS2002-guided nutrition interventions can 
enable senior patients with hip fractures to acquire more health-related knowledge, improve patients’ nutritional 
levels, and promote fracture healing, which has a good application value. 

Keywords: Hip fractures in the elderly, nutritional risk screening, nutrition interventions, health knowledge, nutri-
tional status

Introduction 

Hip fractures are defined as and include trans-
cervical fractures, intertrochanteric fractures, 
and subtrochanteric fractures, of which, the 
first two types share an approaching incidence 
while the last one is seldom reported [1]. “Hip 
fractures in the elderly” means the elderly aged 
above 60. Transcervical fractures are generally 
found in patients at a more advanced age as 
compared with general transcervical fractures, 
showing a prominent aging feature [2]. 

Though surgery is an important means for the 
clinical treatment of hip fractures in the elderly, 
numerous factor result in a longer process of 
postoperative recovery, and nutrition problems 
occur in most senior patients to various de- 

grees due to hypofunctions in digestion and 
chewing [3, 4]. The consequence of nutrition 
problems is insufficient minerals, vitamins, and 
proteins, which impairs patients’ resistance 
and postoperative tissue healing ability and 
may increase the risks of poor wound healing or 
infection, and can even lead to a rising postop-
erative mortality [5, 6]. Moreover, in a study by 
Martin et al. [7], nutrition problems were proved 
to be a key factor resulting in hip fractures by 
highlighting the incidence of osteoporosis, a 
direct cause of this disease. In addition to the 
severe impact on patients’ QOL, the high inci-
dence, high disability, and high mortality of hip 
fractures in the elderly also puts a heavy bur-
den on the society [8, 9]. Therefore, on the 
basis of active clinical surgical treatment, at- 
tention shall be additionally paid to postopera-
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tive nutrition interventions in senior patients 
with hip fractures to maintain a satisfactory 
nutritional level and ensure postoperative re- 
covery quality. However, most of the current 
studies on the implementation of nutritional 
interventions are in accordance with clinical 
experience and medical staff nursing experi-
ence, studies which lack a sufficient scientific 
basis. In this study, nutrition intervention was 
carried out based on the nutritional risk sc- 
reening 2002 (NRS2002) scale, which can 
ensure the pertinence and effectiveness of the 
intervention.

NRS2002 is non-invasive, simple and fast, and 
it is designed to identify groups at high risk for 
malnutrition in the early stages with outstand-
ing guidance values in its diagnosis and tre- 
atment [10]. The present study analyzed the 
effects of NRS2002-guided nutrition interven-
tions on senior patients with hip fractures after 
surgery, with the expectation of providing ef- 
fective methodological guidance for promoting 
postoperative recovery. 

Materials and methods 

Materials 

105 senior patients with hip fractures admitted 
to our hospital from January 2017 to January 
2019 were retrospectively analyzed for clinical 
data and randomly divided into an observation 
group and a control group using the random 
number table method. The control group (n=53) 
had an age range of 61 to 78, and the range in 
the observation group (n=52) was 60-80. The 
inclusion criteria consisted of meeting the dia- 
gnosis standards for hip fractures [11], the 
implementation of image examinations, LOS no 
longer than 3 d, an identified necessity for sur-
gical treatment, normal communication skills, 
no nutritional treatment after surgeries, the 
provision of an informed consent by the pa- 
tient himself or his guardians, and approval 
from the ethics committee of the Hospital. 
Some patients were excluded as they withdrew 
from the study while it was in process, or they 
were associated with wasting disease, includ-
ing malignant tumors, hyperthyroidism and 
tuberculosis, digestive, hepatic or renal dys-
function, or because they received supported 
nutritional treatment after their surgeries. 

Methods 

The controls were routinely guided in their nutri-
tion by means of verbal education and the dis-
tribution of health propaganda and education 
cards, and their questions were answered in 
detail. No additional systematical nutrition in- 
terventions were provided. 

The patients in the observation group received 
NRS2002-guided nutrition interventions, and 
they were assessed using NRS2002 after their 
surgeries to help them understand factors 
affecting their nutrition, such as their psycho-
logical status, diet structure, their understand-
ing of nutrition, compliance and capacity for 
movement, etc. Based on those factors and  
the results of NRS2002, the nurses formulated 
plans for nutrition interventions, and they con-
ducted health education in various forms such 
as oral delivery, questionnaire, texts, pictures 
and videos and covering different knowledge 
fields, which included specifically psychological 
counseling, the adjustment of their diet struc-
ture, an understanding of nutrition, the recov-
ery of limb functions, the improvement of their 
ability to care for themselves, and the mastery 
of nutritional knowledge by the patients and 
their family members. The preliminary plans 
were presented to the hospital’s experts in 
orthopedics, nutrition, and psychology for re- 
view and finalized based on their suggestions, 
and was implemented according to following 
steps: 

(1) Intervention in the understanding of nutri-
tion: malnutrition items and their adverse 
impact on disease were introduced to patients 
and explained in details in words, making sure 
they can accept nutrition interventions volun-
tarily and compliantly with a correct under-
standing of their nutritive value. 

(2) Adjustment of their diet structure: daily cat-
egories of food necessary and addable at each 
stage were presented in color pictures, and the 
patients were judged for compliance with the 
doctor’s suggestions on dieting twice every 
week. Nutritional elements to be supplement-
ed included: 1. Calcium: patients deficient in 
calcium were required to eat egg yolk, cheese, 
mustard, and cereal for manganese, evaporat-
ed milk, animal liver, wheat, eggs, lean meat, 
flour, and beans for iron, animal liver, soybeans, 
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sea fish, mushrooms, sunflower seeds for zinc, 
and bananas, kiwifruits and apples for B group 
vitamins, vitamins C and D, along with drinking 
plenty of water. 2. Proteins: patients were 
advised to consume milk and meat at 1.0-1.5 
g/kg (per capita · d) at least once a day, and 
eggs twice a week. 

(3) Recovery of self-care ability and limb func-
tions: the content of functional exercises was 
introduced to patients via videos to help them 
with their self-care ability training. From the 1st 
to the 3rd week after surgery, patients practiced 
relaxing and contracting their muscles, espe-
cially the quadriceps brachii which should be 
contracted for a long time, while the patella 
was passively moved. The exercise progressed 
to the bending and stretching of the unfixed 
joints from the 3rd to the 6th weeks to slowly 
practice and move the joints where the fracture 
took place, and the frequency, strength and 
range of limb movements were increased from 
the 6th to the 8th weeks. 8 weeks after surgery, 
the patients were encouraged to walk on flat 
ground until the 12th week. 

(4) Improvement of the caretakers’ knowledge 
of nutrition: the caretakers received compre-
hensive health information, education and gui- 
dance to ensure a rational proportion of vari- 
ous nutrients and a balance in the color, flavor, 
taste, amount and type. The recipes were 
based on patients’ ability to take food. For 
patients who were not able to chew, small-par-
ticle food, which can easily be chewed and 
digested, was prepared to ensure the patients’ 
sufficient intake of coarse fiber. Furthermore, 
caretakers were required to encourage the 
patients to maintain a pleasant mood during 
intake, forbid them from excessive movement 
half an hour before and after taking food, and 
advise them to eat some fruit 1 h after meals. 

Observation indices 

(1) Nutritional risk: the patients were evaluated 
using NRS2002 [12] before and after their 
intervention (when discharged), which covered 
4 aspects: BMI, changes in dietary intake in the 
past 1 week, changes in body weight in the 
past 3 months, and the severity of the primary 
diseases’ impact on their nutritional status. For 
patients over 70, the degree of nutritional risk 
was 1; a score of 3 was selected as the cut-off 
point, above or at which, the patients had a 

nutritional risk, and under which the patients 
were risk free. 

Anthropometry: the measurements included 
calf circumference, which will be equivalent to 
or greater than 31 cm, arm muscle circumfer-
ence which will be greater than 22 cm, and 
BMI, which will be between 18.5-23 to indicate 
a healthy condition. Patients with a calf circum-
ference under 31 cm, an arm muscle circumfer-
ence under 21 cm, and a BMI under 18 were 
malnourished, and patients with an arm mus-
cle circumference between 21-22 cm had nutri-
tional risks or who had a BMI over 24 were chal-
lenged with overnutrition. 

(2) Fracture union time: defined as the interval 
from the day on which a surgery was performed 
to the date on which the fracture was complete-
ly united according to imaging examinations. 

(3) Mastery of health knowledge: question-
naires were distributed before and after the 
intervention, which contained 16 questions to 
learn about the patients’ physical conditions, 
basic nutritional knowledge, knowledges on 
osteoporosis, behavioral factors, and food fre-
quency. For each correct answer, 1 mark was 
given and a nil was given for incorrectly 
answered or missed questions. With the high-
est mark of 24, the patients were given a failing 
grade at mastering the required knowledge in 
the case of a mark under 13, partial mastery if 
between 14 and 20, and complete mastery 
from 21 to 24. 

(4) Nutritional status: the levels of albumin,  
prealbumin, hemoglobin, transferrin, and fibro-
nectin were determined before and after the 
intervention. 

Statistical analysis 

The statistical analysis was performed using 
SPSS 22.0. In the case of numerical data 
expressed as the mean ± standard deviation, 
comparison studies were carried out through 
independent-samples t-tests for the data whi- 
ch were normally distributed, and a Mann-
Whitney U test for the data which were not nor-
mally distributed, a paired test for pre-and-pro 
comparisons in the group; in the case of no- 
minal data expressed as [n (%)], comparison 
studies were carried out using X2 tests for inter-
group comparisons. For all statistical compari-
sons, significance was defined as P<0.05.
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Table 1. Comparison of the clinical data between the observation 
group and the control group (

_
x  ± s)/[n (%)]

Materials Observation 
Group (n=52)

Control 
Group (n=53) t/X2 P

Gender M 29 (55.77) 30 (56.60) 0.007 0.931
F 23 (44.23) 23 (43.40)

Age (y) 70.56±5.48 71.95±6.34 1.201 0.233
Height (cm) 165.89±8.59 168.43±9.42 1.443 0.152
Weight (kg) 65.39±4.25 66.83±4.51 1.683 0.095
Age Under 65 16 (30.77) 18 (33.96) 0.122 0.727

At or above 65 36 (69.23) 35 (66.04)

Figure 1. Comparison between the observation group and the control group 
in age, height and weight. The observation group had no significant statisti-
cal differences with the control group in terms of mean age, mean height, 
and mean weight (P>0.05).

Comparison in anthropometry

In terms of calf circumferen- 
ce, arm muscle circumference, 
and BMI, the observation gr- 
oup and the control group had 
no statistical difference (P> 
0.05) before the intervention, 
and the achieved an intragr- 
oup elevation (P<0.05) 8 we- 
eks after the intervention, whi- 
ch was more significant in the 
observation group (P<0.05, Ta- 
ble 3 and Figures 3, 4). 

Comparison of the fracture 
union time and the mastery of 
health knowledge 

The minimum and maximum 
fracture union times of the 
observation group were 1 
month and 3 months respec-
tively, with a mean value of 
(2.21±0.47) months, and th- 
ose of the control group were  
2 months, 5 months and 
(3.38±0.52) months, respec-
tively (P<0.05). The observa-
tion group (n=52) and the con-
trol group (n=53) respectively 
reported 21 (40.38%) and 17 
cases (32.08%) of complete 
mastery of health knowledge, 
27 (51.92%) and 23 (43.40%) 

Results 

Comparison of clinical data 

No significant differences were revealed bet- 
ween the observation group and the control 
group in terms of proportions of males and 
females (P>0.05), mean age (P>0.05), mean 
height (P>0.05), mean weight (P>0.05), or the 
proportions of age groups with 65 as the cut- 
off point (Table 1 and Figure 1). 

Comparison in NRS2002 results 

Before the intervention, the observation group 
reported 90.38% of its patients with nutritional 
risk, while the control group was 84.91% 
(P>0.05), but after the invention, both values 
were reduced to 19.23% and 33.96%, respec-
tively (P<0.05, Table 2 and Figure 2).

cases of partial mastery, and 4 (7.69%) and 13 
(24.53%) cases of failure. The mastery of the 
health knowledge of the observation group  
was 92.31%, which was significantly higher 
than it was the control group of 75.47% (P< 
0.05) (Table 4 and Figure 5). 

Comparison of nutritional status levels in the 
observation and control groups

There was no statistically significant differen- 
ce in the nutritional status levels of albumin, 
prealbumin, hemoglobin, transferrin, and fibro-
nectin between the observation group and the 
control group before the intervention (P>0.05). 
The level of each index in the observation group 
was significantly different from the level before 
the intervention (P<0.05), but after the inter-
vention in the control group, the level of each 
index was not much different than it was before 
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Table 2. Comparison in the NRS2002 results between the observation group and the control group [n 
(%)]

Group 
Before Intervention After Intervention

With nutritional 
risk

Without nutritional 
risk

With nutritional 
risk

Without nutritional 
risk

Observation Group (n=52) 47 (90.38) 5 (9.62) 10 (19.23)* 42 (80.77)
Control Group (n=53) 45 (84.91) 8 (15.09) 18 (33.96) 35 (66.04)
X2 0.726 4.404
P 0.394 0.036
Note: The statistical value of P after 8 weeks of intervention in the two groups was compared with that before intervention in 
the group (*: P<0.05).

Figure 2. A Comparison between the observation group and the control group in their NRS2002 results. While no 
statistical difference was found between the two groups before the intervention (P>0.05), the observation group 
reported a decreased proportion of patients with a nutritional risk after the intervention as compared with the con-
trol group (P<0.05).

Table 3. Comparison in anthropometry between the observation group and the control group (
_
x  ± s)

Group 
Observation Group (n=52) Control Group (n=53)

t PBefore  
intervention 

8 weeks after 
intervention 

Before  
intervention 

8 weeks after 
intervention 

Calf circumference (cm) 25.63±0.89 34.56±0.92* 25.24±0.79 30.28±0.89* 24.230 0.000
Arm muscle circumference (cm) 19.58±2.63 29.95±1.35* 19.82±2.75 25.31±1.83* 14.762 0.000
BMI (kg/m2) 18.86±1.35 21.34±1.56* 18.95±1.42 19.68±1.37* 5.797 0.000
Note: The statistical values of t and P after 8 weeks of intervention in the two groups were compared with those before inter-
vention in the group (*: P<0.05).

the intervention (P>0.05). After the interven-
tion, the levels of the nutritional status index- 
es, including albumin, prealbumin, hemoglobin, 
transferrin and fibronectin in the observation 
group, were significantly higher than they were 
in the control group (P<0.05) (Table 5).

Discussion 

Hip fractures, mostly found among seniors, 
have been experiencing a progressively incre- 
ased incidence in recent years as a result of 
aging [13]. Senior patients with hip fractures 

are affected in their nutrition by a reduced 
range of movement, changes in their diets and 
stress arising from surgeries, so that they are 
less resistant and more vulnerable to postop-
erative infection, leading to increased disability 
and mortality, extended LOS and an accessori-
al medical burden [14, 15]. 

Nutrition is closely related to the postoperative 
recovery of senior patients with hip fractures 
and affected by their arm muscle circumfer-
ence, calf circumference, mastery of health 
knowledge, psychologic status and capacity for 
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Figure 3. Comparison between the observation group and the control group in calf circumference and arm muscle 
circumference. In terms of calf circumference and arm muscle circumference, no statistical differences were ob-
served between the control group and the observation group before the intervention (P>0.05), but the observation 
group exceeded the control group 8 weeks after the intervention (P<0.05), and reached a level (P<0.05) which was 
not observed in the control group (P>0.05) compared with the conditions before the intervention. 

Figure 4. Comparison between the observation group and the control group 
in BMI. In terms of BMI, no statistical difference was observed between the 
control group and the observation group before the intervention (P>0.05), 
but the observation group exceeded the control group 8 weeks after inter-
vention (P<0.05), and reached a level (P<0.05) which was not observed in 
the control group (P>0.05) compared with the conditions before interven-
tion.

movement [16, 17]. The present study showed 
that postoperative nutrition interventions in 
senior patients with hip fractures on the basis 
of NRS2002 were advantageous as the pa- 
tients’ mastery of health knowledge, calf cir-
cumference, and arm muscle circumference 
were positively associated with the risk of mal-

function. Patients with a small-
er calf circumference, arm mu- 
scle circumference and ma- 
stery of health knowledge had 
more obvious nutritional pro- 
blems. Poor nutrition in seni- 
or patients with hip fractures  
are attributed to the obvious 
decline in body development, 
metabolism and internal secre-
tions, the large-scale aging of 
muscles and bones, and prob-
lems in the digestive system, 
cardio-cerebral vascular sys-
tem, respiratory system, and 
their metabolic system [4, 18]. 
Furthermore, physiological ch- 
anges in bone tissues, the 
metabolism of vitamin D and 
parathyrin may also contribute 
to osteoporosis and affect the 
patients’ nutrition [19]. 

In the present study, the observation group 
received nutrition interventions on the basis of 
NRS2002, and the results revealed that 8 
weeks after intervention, the observation group 
achieved a NRS2002 score, calf circumfer-
ence, arm muscle circumference, and BMI high-
er than the controls who were routinely guided 
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Table 4. Comparison in the mastery of health knowledge before 
and after the intervention between the observation group and the 
control group [n (%)]

Group Completely 
Master 

Partially 
Master 

Fail to 
Master Mastery

Observation Group (n=52) 21 (40.38) 27 (51.92) 4 (7.69) 48 (92.31)
Control Group (n=53) 17 (32.08) 23 (43.40) 13 (24.53) 40 (75.47)
X2 5.483
P 0.019

Figure 5. Comparison between the observation group and the control group 
in mastery of health knowledge. The observation group outnumbered the 
control group in terms of patients who completely or partially mastered the 
health knowledge, and in total mastery which was 92.31% in the observation 
group and 75.47% in the control group, and reported fewer cases of failure 
(P<0.05).

for nutrition only (P<0.05). After the interven-
tion, the levels of nutritional status indexes 
including albumin, prealbumin, hemoglobin, tr- 
ansferrin, and fibronectin in the observation 
group were significantly higher than they were 
in the control group (P<0.05). The underlying 
reasons are that nutritional interventions on 
the basis of NRS2002 can provide a guarantee 
for the clear and correct understanding of 
patients’ nutrition before intervention, and the 
instructions for the formulation of intervention 
schemes which were presented to experts from 
various fields for review and finalization to 
improve their scientific soundness, targeted 
implementation, and application effects. Gur et 

al. [20] studied hundreds of 
hospitalized senior patients 
using NRS2002 for their 
nutrition assessment, and 
the results revealed that pa- 
tients at an advanced age 
were more vulnerable to mal-
function as compared with 
the controls who were direct-
ly intervened by nursing, and 
the nursing intervention on 
the basis of assessment re- 
sulted in a more obvious im- 
provement in nutrition. In the 
present study, the observa-
tion group reported a mas-
tery of health knowledge at 
92.31% and a mean heal- 
ing time of (2.21±0.47) mon- 
ths, while the control group 
was 75.47% and (3.38±0.52) 
months, indicating that the 
improved mastery of heal- 
th knowledge contributed to 
the fracture union as pati- 
ents were more compliant 
with nutrition interventions 
after learning the roles of 
nutrition in postoperative re- 
covery and after the schem- 
es were implemented suc-
cessfully and effectively.

NRS2002 is characterized by 
simple procedures which can 
be mastered by medical staff 
rapidly and done in 10 min, 
with an extensive coverage 
and the feasibility of bedsi- 
de implementation [21]. It gr- 

oups patients into “with malnutrition risk” and 
“without malnutrition risk” and contributes to 
the correct understanding of patients’ degree 
of nutritional risk to provide guidance for me- 
dical staff when they are formulating target- 
ed nutrition intervention schemes. Arslan et  
al. [22] found through their study that for 
patients who had no abnormal appearance of 
serum proteins, NRS2002 can be relied on to 
correctly judge the existence of any nutritional 
risks in them, while Karateke et al. [20] reveal- 
ed a specificity of 98%, a positive predictive 
value of 97% and a sensitivity of 96% when 
NRS2002 was adopted for the assessment of 
malnutrition. In addition, Canales et al. [23] re- 
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Table 5. Comparison of the levels of nutritional status indexes in the observation and control groups  
(
_
x  ± s)

Group
Observation Group (n=52) Control Group (n=53)

t PBefore  
intervention

After  
intervention

Before  
intervention

After  
intervention

Albumin (g/L) 27.39±2.64 31.75±2.19* 27.35±2.59 28.46±2.61 6.990 0.000
Prealbumin (mg/dL) 25.94±2.16 28.94±1.53* 25.98±2.16 26.28±1.64 8.590 0.000
Hemoglobin (g/L) 120.16±3.59 123.31±3.64* 119.92±4.53 120.53±3.86 3.795 0.000
Transferrin (g/L) 3.09±0.20 3.59±0.35* 3.07±0.16 3.18±0.23 7.107 0.000
Fibronectin (g/L) 2.25±0.13 3.10±0.35* 2.31±0.16 2.62±0.28 7.767 0.000
Note: the statistical values of t and P after the intervention in the two groups were compared with those before the intervention 
in the group (*: P<0.05).

ported through a comparative analysis that 
NRS2002 had an increased accuracy in pati- 
ents above 65 and with severe malnutrition, 
while the results of Masopust et al. [24] after 
nutrition interventions on the basis of NRS2002 
showed that no patients experienced malnutri-
tion 3 months later, and 70% of the patients 
had improved NRS2002 scores as compared 
with their scores before the intervention. 

In conclusion, NRS2002-guided nutrition inter-
ventions have shown satisfactory application 
values by assisting senior patients with hip fr- 
actures in mastering more health-related kn- 
owledge, improving nutritional levels, and frac-
ture union in this study. However, the present 
study focused on a retrospective analysis with 
a short follow-up, fewer study indices, and less 
sufficiently representative results. In the future, 
perspective studies based on a large sample 
size and a longer follow-up will be stressed to 
further investigate the role of NRS2002-guided 
nutrition interventions and to provide senior 
patients with hip fractures more feasible op- 
tions for postoperative recovery.
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