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Objective: This non-blinded randomized controlled trial was the first phase of a planned series of
investigations designed to test the efficacy of aggressive post-operative enteral nutrition support to decrease the
rate of post-operative complications or improve long-term outcomes in specifically defined subgroups of elderly
patients who have sustained a hip fracture requiring surgery.

Methods: Eighteen patients (17 males) were randomized to the treatment (eight male subjects) or control
groups. The control group (mean age 76.566.1 years) received standard post-operative care. Subjects in the
treatment group (mean age 74.562.1 years) received 125 cc/hour of nasoenteral tube feedings over 11 hours each
night in addition to standard post-operative nutritional care.

Results: Both the treatment and control groups had reduced volitional nutrient intakes for the first 7
post-operative days (3,96662,238 vs. 4,26362,916 kJ/day [9486535 vs. 10196697 kcal/day], p50.815), but
the treatment subjects had a greater total nutrient intake (7,71962,109 vs. 4,30162,858 kJ/day [18456504 vs.
10286683 kcal], p50.012). On average, treatment subjects were tube fed for 15.8616.4 days. There was no
difference between the groups (treatment vs. controls) in the rate of post-operative life-threatening complications
(25 vs. 30%, p51.00) or in-hospital mortality (0 vs. 30%, p50.216). Mortality within 6 months subsequent to
surgery was lower in the treatment group compared to the controls (0 vs. 50%, p50.036).

Discussion:We conclude that nightly enteral feedings are a safe and effective means of supplementing
nutrient intake. The greatest impact of nutrition support may be to reduce mortality.

INTRODUCTION

Up to 64% of elderly patients hospitalized with an acute hip
fracture are protein-energy undernourished at admission or
develop serious nutritional deficits while hospitalized [1–8].
These undernourished patients are at increased risk of devel-
oping serious in-hospital complications, the likelihood of de-
veloping a complication increasing exponentially in relation to
the severity of the nutritional deficits [1,3–9]. Despite these
facts, elderly hip fracture patients rarely receive a complete
nutritional assessment [4,10,11]. Consequently, their nutri-
tional deficits are usually not recognized and only rarely is

adequate treatment provided [4,10–12]. Several studies suggest
that aggressive nutritional support targeted to these undernour-
ished patients may be beneficial both in terms of rectifying
their nutritional deficits and improving their clinical outcomes
[5–7]. However, each study examined different outcomes and
none of the findings have been confirmed. The lack of confir-
matory studies has left orthopedic surgeons and other health
care providers unconvinced as to the benefits of aggressively
monitoring and treating the nutritional deficits of their elderly
hip fracture patients. Given the increasing number of elderly
patients who fracture their hip each year (the incidence is
expected to double by the year 2011) [13], the prevalence of
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protein-energy undernutrition in this population, and the in-
creased risk of morbidity associated with poor nutrition, the
efficacy of nutrition intervention to improve outcomes needs to
be established.

This study was the first phase of a planned series of inves-
tigations designed to test the efficacy of aggressive post-oper-
ative enteral nutrition support to decrease the rate of post-
operative complications or improve long-term outcomes in
specifically defined subgroups of elderly patients who have
sustained a hip fracture requiring surgery. The specific objec-
tives of this non-blinded randomized controlled trial were to
refine a nutrition intervention protocol and to establish the
feasibility of testing the efficacy of the intervention in subse-
quent studies.

METHODS

Patients

Subjects were recruited from the J. L. McClellan VA hos-
pital, a 550 bed University affiliated acute care facility. The
criteria for inclusion were an age over 64 years and an acute
femoral neck or intertrochanteric fracture which required sur-
gical intervention. Subjects were excluded if they were inca-
pable of giving informed consent and did not have a legal
guardian; if they had sustained a pathological fracture (due to
cancer or other nonosteoporotic pathologies) or significant
trauma to other organ systems (e.g., multitrauma from a motor
vehicle accident); or, if they had metastatic cancer, cirrhosis of
the liver, a contraindication to the use of enteral feedings (e.g.,
severe short bowel syndrome), or organ failure which rendered
the proposed intervention inappropriate. The recruitment goal
for the study was set at 18 subjects. This sample size was felt
to be adequate to test the feasibility of the protocol. Although
supporting literature did not exist, it was hoped that this sample
size would also be adequate to demonstrate a trend toward
improved clinical outcomes with treatment and thus provide the
basis for determining sample size for a larger, more definitive
investigation.

Subjects were evaluated for possible study entry at the time
of their admission to the hospital. Due to limited resources,
only patients admitted Monday through Friday were considered
candidates. Each recruit received oral and written explanations
of the nature of the study and the possible risk involved prior to
signing an informed consent, in accordance with the ethical
standards of the Subcommittee on Human Studies, Little Rock
VA Hospital, and the Human Research Advisory Committee of
the University of Arkansas for Medical Sciences. Randomiza-
tion occurred only after a subject was cleared for surgery and
scheduled for operation within 18 hours. Subjects determined
to be nonsurgical candidates prior to randomization were
dropped from the study.

Study Design

As described in greater detail below, all subjects completed
periodic clinical and nutritional assessments. Subjects random-
ized to the control group received standard care while the
treatment group received standard care plus post-operative
nightly enteral feedings. The amount of nutrients which the
subject consumed was the primary concern, not the route of
delivery. Both oral supplementation and tube feeding methods
were evaluated. Calorie counts were completed daily on all
subjects. The enteral feedings were terminated when volitional
intake exceeded 90% of estimated requirements for 3 consec-
utive days.

Admission Assessment

An initial assessment was completed within 24 hours of
admission which included: 1) a concise social, nutritional, and
functional status history obtained by a standardized series of
questionnaires administered to each subject or the primary care
giver; 2) a complete list of all primary and secondary diagnoses
recorded in the current hospital chart and old medical records;
3) a neuropsychological evaluation using the Mini-Mental State
Exam [14]; and 4) a complete clinical and laboratory nutritional
assessment including anthropometric measurements and a de-
termination of serum secretory protein concentrations (albumin
and transferrin), cholesterol, and total lymphocyte count. The
admission assessment and post-operative monitoring protocol
was developed and validated in prior studies and are described
in detail elsewhere [9,15]. The APACHE illness severity in-
strument was completed using available clinical data [16].

The Katz Index of Activities of Daily Living (ADL) scale
was used to assess functional status [17]. The Katz Index was
scored on a three-level scale (e.g., 05independent, 15human
help, 25totally dependent) with total scores ranging from 0
(independent) to 12 (totally dependent). As previously re-
ported, our testing of this modified Katz scale found it to be
highly reliable and valid [9].

Post-Surgical Treatment Regimen

Standard Care: As explained below, all study subjects
(both treatment and control) had their nutrient intakes moni-
tored on a daily basis. Subjects who were randomized to the
control group received standard post-operative care. The re-
search team did not make recommendations regarding their
nutrient needs and the results of the daily calorie counts were
not provided to the attending health care team.

Nutrition Intervention: One of the primary purposes of
this study was to test and refine the post-operative feeding
protocol. Initially, all subjects who were randomized to the
treatment group had a small-bore feeding tube placed in the
operating room. In order to determine the optimal method for
tube placement, four subjects had their tubes placed in the
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recovery room. In all cases, placement of the tube was con-
firmed by x-ray in the recovery room. The goal was to have the
tubes advance into the small bowel. However, subjects who
were assessed to be at low risk for aspiration (i.e. they did not
have a history of aspiration, had an intact gag reflex, and a clear
sensorium) and had positive bowel sounds were cleared to be
started on a nightly feeding protocol if the tube was in the
stomach or distally. Once cleared to be started on the feedings,
all subjects received 1375 cc of polymeric enteral formula
(Promotet, Ross Laboratories, 85.8 g protein, 4,314 non-ni-
trogenous kJ [1,031 kcal]) over an 11-hour period (125 cc/hour
via enteral feeding pump) beginning at 7 p.m. each night. In
addition to the nasoenteral tube feedings, they received stan-
dard post-operative nutritional care and received three meals
each day. The orthopedic surgeons wrote all of the diet orders
for the daytime meals. The nasoenteral tube remained in place
until the subject volitionally consumed greater than 90% of
predicted nutrient requirements for at least 3 consecutive days
or was discharged from the hospital. The study personnel
determined the supplement requirements for each study subject.
Total daily energy requirements were estimated based on the
Harris-Benedict equation (BMR) plus an activity and stress
factors [18].

Standard nursing procedures were followed in caring for
subjects who were receiving enteral feedings. If diarrhea de-
veloped after the tube feedings started, the quantity of the
feeding provided each night was decreased and an evaluation
for other causes of diarrhea initiated. Once the diarrhea was
controlled, the tube feedings were slowly increased to toler-
ance. To prevent the feeding tubes from becoming clogged, the
tubes were flushed with 30 cc of water every 4 hours and
whenever medications were given through the tubes. If the
feeding tube was proximal to the pylorus, gastric residuals were
checked every 4 hours.

Postoperative Monitoring and Assessment

Repeat Clinical Assessments.The laboratory parameters
identified above were repeated the day after surgery and again
every 7 days until the subject was discharged. To identify
complications, all subjects were monitored daily from admis-
sion until hospital discharge. Monitoring included chart re-
views, interviews with the ward team, and daily patient exam-
inations by the study nurse and physician. To avoid subjective
observer bias, each post-admission complication was defined
both qualitatively and quantitatively using rigid objective cri-
teria based on standard clinical assessment parameters as de-
scribed elsewhere [9,15]. Record was also made of all occur-
rences of feeding tube displacement or obstruction, the amount
and severity of any diarrhea, and any factors which prevented
the patient from receiving all of the nutrients ordered. Subse-
quent to discharge, all subjects were followed by return ortho-
pedic clinic visits and phone interviews for 6 months.

Monitoring Nutrient Intake. All study subjects had their
nutrient intakes monitored by the research team on a daily
basis. As described elsewhere [19], a standard protocol was
used to obtain these daily calorie counts. In brief, the percent of
each food item eaten was recorded on a special computer
generated form which listed all the items that were on the
patient’s food tray and the standard serving size of each of the
items. The percentages were entered into a computer running a
specially designed software package which calculated the cal-
orie count for the given meal and stored the results in a patient
database. The software program derives the nutrient analysis
using a food nutrient database based on modified USDA Hand-
books #8 and #456. For subjects receiving enteral feedings, the
amount of supplementation received each day was determined
based on the readout from the feeding pumps.

Statistics

Since this was a feasibility study, the goal was to identify
possible trends in the data and to detect problems that might
arise in the conduct of a larger study which would influence the
validity of the analyses. The data were analyzed using the SAS
Institute software [20]. The unpaired t-test was used to compare
group means for continuous variables [21]. The results are
reported as means, standard deviations, and p-values for the
contrasts of interest. Differences in proportions between treat-
ment and control groups were evaluated using univariate chi-
squared or Fisher’s exact tests.

RESULTS

Recruitment

During the 5-month period of recruitment, 18 subjects (17
males) were determined to be eligible for study entry. All 18
consented to study participation and were randomized to either
the treatment (eight subjects) or control group. The baseline
characteristics of each group are contrasted in Table 1. Subjects
from the treatment group tended to have slightly fewer func-
tional limitations prior to their fracture (pre-admission Katz
Index of ADL score), were more cognitively intact (Mini
Mental State Exam score), and less likely to be admitted from
a nursing home (0 vs. 30%, p50.216) compared to controls.
However, none of these comparisons reached statistical signif-
icance. Compared to the control group, the treatment subjects
had significantly longer average surgical and anesthesia times.
Roughly equal proportions of each group required an endopros-
thesis for repair of their hip fracture (37.5 vs. 40%, p51.00).

Feeding Tube Placement and Initiation of Feedings

Six of the eight treatment subjects had small-bore feeding
tubes placed in the operating or recovery rooms. The tubes had
tungsten weighted tips and were advanced blindly (i.e., without
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fluoroscopy) with the stilets in place. Gastric motility agents
(e.g., erythromycin) were not used. After appropriate tube
placement was confirmed by x-ray, the stilet was removed and
the patient was cleared to be started on feedings. In all but one
case, the tubes curled up in the stomach when initially placed.
Although various methods were utilized to promote spontane-
ous tube passage into the small bowel after feedings were
initiated, in all five cases the distal end of the tube remained in
the stomach for greater than 36 hours. Two of these subjects
developed a post-operative ileus necessitating a delay in the
initiation of the feedings; in one case the feedings were started

the day after surgery and in the other, on the third post-
operative day. The later subject had severe dysphagia and was
assessed to be at high risk for aspiration. His feeding tube had
to be manually passed into the small bowel endoscopically after
repeated attempts to place the tube using standard procedures
failed. Several of the subjects who were fed into the stomach
complained of mild bloating and anorexia in the early morning,
most notably on the first 3 post-operative days. Checks for
gastric residuals were consistently negative. All subjects toler-
ated the feedings once the distal end of the feeding tube passed
into the small bowel.

A trial was conducted using two of the treatment subjects to
determine if they could orally ingest the supplements and thus
avoid the use of the feeding tubes. Both subjects readily con-
sumed three 240 ml cans of the supplement per night (720 cc
total), but neither was able to drink more. Based on these
results, a decision was made to limit further attempts at oral
feeding only to patients who refused to have a feeding tube
placed or replaced. All subsequent treatment subjects in this
study had feeding tubes placed without problems.

Results of Feeding Intervention and
Clinical Outcomes

All subjects had reduced volitional nutrient intakes for at
least the first 7 days subsequent to surgery. There was no
difference in average daily volitional nutrient intake between
the treatment and the controls (3,96662,238 vs. 4,26362,916
kJ/day [9486535 vs. 10196697 kcal/day], p50.815) during
the first 7 post-operative days. During this period, the treatment
subjects’ average daily enteral feeding (3,74961,155 vs.
386113 kJ/day [8966276 vs. 9627 kcal/day], p,0.001) and
total nutrient intake (7,71962,109 vs. 4,30162,858 kJ/day
[18456504 vs. 10286683 kcal/day], p50.012) was signifi-
cantly greater than that of the controls. These figures include
the two treatment subjects who were given a trial of oral
supplementation, the two treatment subjects who had delays in
starting the feeding protocol, and one control subject who
received enteral feedings for several days. On average, treat-
ment subjects were tube fed for 15.8616.4 days (6SD). No
complications related to the nasoenteral tube feedings occurred
in the treatment group and the nightly feedings did not induce
significant diarrhea.

As shown in Table 2, there was no difference between the
groups in the rate of post-operative complications, post-opera-
tive life-threatening complications, rate of discharge to an
institution, or in-hospital mortality. Among those discharged
alive, the treatment subjects tended to be slightly less debili-
tated (Table 3). However, none of the comparisons reached
statistical significance. Three subjects (one treatment and two
controls) developed their first life-threatening complication
prior to or during surgery. For the three subjects who died in the
hospital, the average time from surgery to death was 22.7 days
(range 3 to 48 days).

Table 1. Admission and Surgical Statistics (Means6SD) for
the Study Subjects

Admission parameters

Group

p-ValueTreatment
(n58)

Control
(n510)

Age (years) 74.562.1 76.566.1 NS
Mini Mental State exam

score1 2165 15612 NS
Pre-admission Katz Index

of ADL score2 0.460.7 3.064.1 NS
APACHE score 9.363.8 9.062.6 NS
# of inadequately controlled

problems3 2.662.1 3.362.0 NS
# of stable problems3 3.062.8 3.962.7 NS
# of prescription

medications4 5.362.9 7.463.7 NS
Total # of medications4 6.663.4 8.763.7 NS
Albumin (g/L) 32.3610.3 35.265.8 NS
Transferrin (g/L) 2.0160.85 2.4860.93 NS
Cholesterol (mmol/L) 4.1361.39 4.6261.38 NS
Body mass index (kg/m2) 24.164.8 24.167.8 NS
Weight as a percentage of

ideal (%) 102.1619.8 104.4632.5 NS
Weight as a percentage of

usual weight (%)5 93.967.6 99.467.2 NS
Biceps skinfold (mm) 7.464.4 9.768.5 NS

Surgical parameters

Days from admission to
surgery 2.261.3 1.461.4 NS

Anesthesia time (minutes) 232.5648.8 171.3627.8 0.004
Surgical time (minutes) 166.3644.7 116.8623.6 0.018

1 Mini Mental State exam score has a range from 0 to 30 [14]. Scores below 24

suggest delirium, dementia, or severe depression.
2 Functional status 1 month prior to study admission based on caregiver recall and

measured using the Katz Index of Activities of Daily Living score [17]. Scores

ranged from 0 (independent) to 12 (totally dependent) [9].
3 A problem was considered active if it required therapy. Active problems were

categorized as inadequately controlled if a new or modified treatment regimen

had to be instituted in order to control the problem at admission (e.g., insulin dose

modified to control blood sugars). Active problems were considered stable if the

treatment regimen for that problem instituted prior to admission did not require

modification (e.g., blood sugars stable on usual dose of insulin).
4 Number of medications patient received during first 24 hours subsequent to

admission.
5 Usual weight was obtained from review of old records as defined previously [9].
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Mortality within 6 months subsequent to surgery was lower
in the treatment group compared to the controls (Table 2). Of
the subjects still alive at 6 months, there was no difference
between treatment and controls with regards to functional sta-
tus or percentage requiring institutional care.

DISCUSSION

There are a number of important findings from this study.
Most notably, the study demonstrates the feasibility of conduct-
ing a scientifically sound randomized trial of nutrition inter-
vention in a population of elderly subjects undergoing surgical
repair of an acute hip fracture. Of the patients evaluated and
found to be eligible for study entry, 100% agreed to participate.
All subjects knew they had a 50% chance of being randomized

to the treatment group when they consented to enter the study.
With few exceptions, all of the subjects were very frail, and
most had evidence of preexisting potentially serious nutritional
deficits. As found in prior studies of this population, compli-
cations were frequent and long-term outcomes were generally
poor. The study did not have the power to test the effectiveness
of the intervention to reduce short-term complications. How-
ever, the findings provide the basis for a larger trial of nutrition
support in this population.

In this study, there were no intervention-related complica-
tions (including enteral nutrition induced diarrhea) and the
nightly feedings did not diminish daytime appetite. Feeding via
nasoenteral tube was the most effective method of delivering
nutrients, although oral supplementation was also effective and
may be the preferred method in some patients in who do not
tolerate tubes. These findings are consistent with those of other
studies which also found nightly enteral feedings to be of
benefit in undernourished frail elderly patients [1,5,7,22].

During this study, many of the complications occurred prior
to or during surgery and before nutrition support was initiated.
In such cases, the nutrition support may have been instrumental
in lowering the risk for mortality after the first complication
developed. Although the rate of life-threatening complications
was the same between treatment and control subjects, all of the
deaths occurred within the control group. A larger study is
needed to verify this finding.

One of the drawbacks of providing enteral nutrition support
is the difficulty of inserting and keeping feeding tubes in place.
We found that passing the tubes either in the operating room or
recovery could be accomplished without difficulty. Our goal
was to advance all tubes into the small bowel. However, when
initially placed, most of the tubes curled up in the stomach. As
other investigators have found, spontaneous passage of the
tubes into the small bowel usually did not occur even by 36
hours. Feeding subjects into the stomach was problematic.
Several of the gastrically fed subjects experienced mild abdom-
inal discomfort in the early post-operative period suggestive of
poor gastric emptying. Checks for gastric residuals were con-
sistently negative. However, checking residuals through a
small-bore feeding tube could have produced false negative
results [23]. Several techniques to promote tube passage into
the small bowel have been developed, including the use of
intravenous erythromycin, manipulating the tube with the stilet
in place or under fluoroscopic guidance, and using specialized
tubes attached to electromyographic recording devices [24–
29]. Further work is needed to determine the usefulness of each
of these techniques in this population and the optimal method
of keeping the tubes in place once inserted.

This study was modeled after the work of Bastow et al who
first reported the potential benefits of nightly enteral feedings
in elderly hip fracture patients [5]. In their study, Bastow and
coworkers classified the patients as thin, very thin, or normal
based on a comparison of their anthropometric measurements
to a population norm. Only the thin and very thin subjects were

Table 2. Comparison of Clinical Outcomes

Clinical Outcome

Group

p-ValueTreatment
(n58)

Control
(n57)

Post-operative complication1 88% 80% NS
Post-operative life-threatening

complication2 25% 30% NS
Rate of discharge to an

institution 50% 57% NS
In-hospital mortality 0% 30% NS
Six-month mortality 0% 50% 0.036

1 Percentage of subjects who developed one or more complications subsequent to

surgery. Some of the subjects who developed post-operative complications also

had complications prior to or during surgery.
2 Percentage of subjects who developed one or more life-threatening complica-

tions subsequent to surgery.

Table 3. Discharge Statistics (Means6SD) for the Study
Subjects Discharged Alive

Discharge Parameters

Group

p-ValueTreatment
(n58)

Control
(n57)

Mini Mental State Exam
score 19610 13614 NS

Katz Index of ADL score1 4.163.7 5.964.3 NS
# of inadequately controlled

problems2 0.961.1 1.461.1 NS
# of stable problems2 5.464.5 5.762.2 NS
Total # of medications3 4.661.8 5.062.8 NS
Length of stay (days) 38.2636.9 23.7620.0 NS
Albumin (g/L) 28.666.3 26.762.9 NS
Transferrin (g/L) 2.0160.42 1.7060.93 NS
Cholesterol (mmol/L) 3.8660.62 4.2560.98 NS

1 Functional status at discharge measured using the Katz Index of Activities of

Daily Living score [17]. Scores ranged from 0 (independent) to 12 (totally

dependent) [9].
2 As described in Table 1.
3 Number of medications patient prescribed to take after discharged.
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targeted for intervention. Subjects randomized to the treatment
group received a constant amount of enteral feedings each
night. Patients who were thin and very thin ate poorly and had
prolonged rehabilitation times, which were shortened by sup-
plementary feedings nearly to that seen in the well-nourished
controls. There was no significant difference in mortality rates
between groups.

As in the study by Bastow et al, we provided the treatment
group with nightly feedings at a constant rate. When volitional
nutrient intake was determined to be adequate, feedings were
discontinued. There was no tapering of nightly feedings as a
subject’s volitional nutrient intake improved. Whether this is an
optimal approach needs to be evaluated. There is also a need
to develop better methods of identifying patients who are
most likely to benefit from nutrition support, those who are
unlikely to maintain an adequate nutrient intake and who are at
highest risk for poor clinical outcomes. Bastow et al targeted
patients for intervention based on anthropometric measure-
ments whereas we randomized all patients. The accuracy of
various targeting criteria to predict post-surgical volitional nu-
trient intake and complication risk needs to be determined.

There are a number of other issues which need to be
addressed in order to determine what constitutes optimal use of
nutrition support for elderly patients with a hip fracture. This
would include the identification of the most accurate method of
assessing the nutrient needs of this population. Various formu-
las have been derived for calculating resting metabolic rate or
estimating total energy and protein needs for the elderly. Ni-
trogen balance and indirect calorimetry studies are needed to
determine the accuracy of these formulations for elderly pa-
tients undergoing surgical repair of an acute hip fracture. The
optimal time for starting nutrition support also needs to be
investigated. In some cases, it may prove advantageous to start
nutrition support prior to surgery. It is often the sicker patients
and those with the greatest nutritional deficits who have the
longest delays prior to being cleared for surgery. For these
subjects, starting nutrition support at hospital admission may
constitute a more optimal level of nutrition care.

CONCLUSION

The objective of this feasibility study, to provide a working
model to test the effectiveness of aggressive nutritional supple-
mentation in elderly patients requiring surgical repair of their
hip fracture, was accomplished successfully. We found that
patients were willing to enter the study and that nightly enteral
feedings are a safe and effective means of supplementing
nutrient intake. Although the number of subjects who entered
the study is too small to make definitive conclusions, the
greatest impact of nutrition support may be to reduce mortality.
Subsequent studies are needed to identify which subgroup of
hip fracture patients are at greatest risk of nutrition related

complications, and to establish the optimal time to initiate
feedings in this high risk group.

ACKNOWLEDGMENTS

The author is grateful to the clinical staff on the Orthopedic
ward, J. L. McClellan VA Hospital for their assistance with this
project, and especially Leigh Hite, Division of Aging, Depart-
ment of Medicine, University of Arkansas for Medical Sci-
ences, Little Rock, Arkansas for her hard work and dedication
to this study and review of this paper.

Supported by grants from Ross Laboratories and the De-
partment of Veterans Affairs.

REFERENCES

1. Bastow MD, Rawlings J, Allison SP: Under-nutrition, hypothermia
and injury in elderly women with fractured femur; an injury
response to altered metabolism? Lancet 1:143–146, 1983.

2. Patterson BM, Cornell CN, Carbone B, Levine B, Chapman D:
Protein depletion and metabolic stress in elderly patients who have
a fracture of the hip. J Bone Joint Surg Am 74-A(2):251–260,
1992.

3. Stableforth PG: Supplement feeds and nitrogen and calorie balance
following femoral neck fracture. Br J Surg 73:651–655, 1986.

4. Sullivan DH, Moriarty MS, Chernoff R, Lipschitz DA: Patterns of
care: An analysis of the quality of nutritional care routinely pro-
vided to elderly hospitalized veterans. JPEN 13:249–254, 1989.

5. Bastow MD, Rawlings J, Allison SP: Benefits of supplementary
tube feeding after fractured neck of femur: A randomized con-
trolled trial. Br Med J 278:1589–1592, 1983.

6. Delmi M, Rapin CH, Bengoa JM, Delmas PD, Vasey H, Bonjour
JP: Dietary supplementation in elderly patients with fractured neck
of the femur. Lancet 335:1013–1016, 1990.

7. Gallagher J, Schermbeck J, Dixon L, Labbe-Bell M: Aggressive
early management of malnutrition in hip fracture patients. (Ab-
stract). JPEN 16:19S, 1992.

8. Foster MR, Heppenstall RB, Friedenberg ZB, Hozack WJ: A
prospective assessment of nutritional status and complications in
patients with fractures of the hip. J Orthop Trauma 4:49–57, 1990.

9. Sullivan DH, Patch GA, Walls RC, Lipschitz DA: Impact of
nutritional status on morbidity and mortality in a select population
of geriatric rehabilitation patients. Am J Clin Nutr 51:749–758,
1990.

10. Riffer J: Malnourished patients feeding rising costs. Hospitals
60:86, 1986.

11. Tobias AL, Van Itallie TB: Nutritional problems of hospitalized
patients. J Am Diet Assoc 71:253–257, 1977.

12. Older MWJ, Delyth E, Dickerson JWT: A nutrient survey in
elderly women with femoral neck fracture. Br J Surg 67:884–886,
1980.

13. Rockwood PR, Horne JG, Cryer C: Hip fractures: A future epi-
demic? J Orthop Trauma 4:388–393, 1990.

Nightly Enteral Nutrition

160 VOL. 17, NO. 1



14. Folstein MF, Folstein S, McHugh PR: Mini-mental state: A prac-
tical method for grading the cognitive state of patients for the
clinician. J Psychiatr Res 12:189–198, 1975.

15. Sullivan DH, Walls RC, Lipschitz DA: Protein-energy undernutri-
tion and the risk of mortality within one year of hospital discharge
in a select population of geriatric rehabilitation patients. Am J Clin
Nutr 53:599–605, 1991.

16. Knaus WA, Draper EA, Wagner DP, Zimmerman JE: APACHE II:
a severity of disease classification system. Crit Care Med 13:818–
829, 1985.

17. Katz S, Ford AB, Moskowitz RW, Jackson BA, Jaffe MW,
Cleveland MA: Studies of illness in the aged. The index of ADL:
A standardized measure of biological and psychosocial function.
JAMA 185:94–101, 1963.

18. Alpers DH, Clouse RE, Stenson WF: “Manual of Nutrition Ther-
apeutics.” Boston: Little, Brown and Company, 1985.

19. Sullivan DH: The utility of an admission assessment to predict
in-hospital nutrient intake. J Am Geriatr Soc 42:478–480, 1994.

20. SAS Institute: “SAS Users Guide: Statistics,” Version 6, Fourth
Edition, Volume 2. Cary, NC: SAS Institute Inc., 1990.

21. Sokal RR, Rohlf FJ: “Biometry: the Principles and Practice of
Statistics in Biological Research,” 2nd edition. New York: WH
Freeman and Company, 1981.

22. Hebuterne X, Broussard JF, Rampal P: Acute renutrition by cyclic
enteral nutrition in elderly and younger patients. JAMA 273:638–
643, 1995.

23. Metheny N, Eisenberg P, Spies M: Monitoring patients with na-
sally placed feeding tubes. Heart Lung 14:285–286, 1985.

24. Stern MA, Wolf DC: Erythromycin as a prokinetic agent: a
prospective, randomized, controlled study of efficacy in naso-
enteric tube placement. Am J Gastroenterol 89:2011–2013,
1994.

25. Zaloga GP: Bedside method for placing small bowel feeding tubes
in critically ill patients. A prospective study. Chest 100:1643–
1646, 1991.

26. Ott DJ, Mattox HE, Gelfand DW, Chen MYM, Wu WC: Enteral
feeding tubes: placement by using fluoroscopy and endoscopy.
Am J Roentgenol 157:769–771, 1991.

27. Botoman VA, Kirtland SH, Moss RL: A randomized study of a pH
sensor feeding tube vs a standard feeding tube in patients requiring
enteral nutrition. JPEN 18:154–158, 1994.

28. Ireton-Jones CS, Cheney J, Young R, Hunt J, Purdue G: Does
the use of an enteral feeding tube with a pH-sensitive tip
facilitate enteral nutrition? J Burn Care Rehabil 14(Pt 1):215–
217, 1993.

29. Lord LM, Weiser-Maimone A, Pulhamus M, Sax HC: Comparison
of weighted vs. unweighted enteral feeding tubes for efficacy of
transpyloric intubation. JPEN 17:271–273, 1993.

Received October 1996; revision accepted July 1997.

Nightly Enteral Nutrition

JOURNAL OF THE AMERICAN COLLEGE OF NUTRITION 161


