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Modified Hospital Elder Life Program: Effects on
Abdominal Surgery Patients
Cheryl Chia-Hui Chen, RN, DNSC, Ming-Tsan Lin, MD, PhD, Yu-Wen Tien, MD, PhD,

hung-Jen Yen, MD, Guan-Hua Huang, PhD, Sharon K Inouye, MD, MPH

BACKGROUND: Postsurgical functional decline is common in older patients and can lead to frailty and increased
mortality. Comprehensive interventions such as the Hospital Elder Life Program (HELP) have
been shown to be effective, but modifying the HELP to include only 3 key interventions might
prove cost-effective for surgical patients.

STUDY DESIGN: Consecutive patients from August 2007 through April 2009 (n � 179) were enrolled if they had
undergone common elective abdominal surgical procedures, such as gastrectomy, cholecystectomy,
and Whipple surgery. A modified HELP intervention consisting of early mobilization, nutritional
assistance, and therapeutic (cognitive) activities implemented by a trained nurse was introduced on
a surgical ward in May 2008. Patients enrolled before May 2008 received usual care and served as
controls (n � 77).Those enrolled after the modified HELP intervention constituted the experimen-
tal group (n � 102). Changes in performance of activities of daily living, nutritional status, and
cognitive function between admission and discharge were the primary end points.

RESULTS: Independent of baseline functions, education, periampullary diagnosis, comorbidity, surgical
procedure, and duration of surgery, patients in the HELP group declined significantly less on
activities of daily living performance and nutritional status (p � 0.001) than controls. The
delirium rate was also significantly lower in the HELP group (0%) than in the control group
(16.7%) (p � 0.001).

CONCLUSIONS: The modified HELP intervention effectively reduced older surgical patients’ functional decline
and delirium rates by hospital discharge. This program, conducted by a trained nurse, was not
costly but did require commitment and ongoing cooperation between physician and nursing
leadership to achieve compliance with the protocols. ( J Am Coll Surg 2011;213:245–252.
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Surgical procedures are now more common in the elderly
because of longer life expectancies and enhanced surgical
safety. Fifty percent of individuals older than 65 years are
estimated to undergo surgical procedures during their re-

Disclosure Information: Nothing to disclose.
This study was supported in part by the Taiwan National Science Council
grant (95-2314B002-188-MY3) to Dr Chen, Retirement Research Founda-
tion grant (2007-225) to Dr Inouye, the Institute for Aging Research at
Hebrew Senior Life, and a career development grant from the National
Health Research Institute (NHRI-EX99-9820PC) to Dr Chen.

Received December 31, 2010; Revised May 4, 2011; Accepted May 4, 2011.
From the Department of Nursing, National Taiwan University College of
Medicine, National Taiwan University Hospital (Chen), Departments of Sur-
gery (Lin, Tien) and Internal Medicine (Yen), National Taiwan University
College of Medicine, National Taiwan University Hospital, Taipei, Taiwan,
Institute of Statistics, National Chiao Tung University, Hsinchu (Huang),
Taiwan, and Department of Medicine, Beth Israel Deaconess Medical Center,
Harvard Medical School and Institute for Aging Research, Hebrew Senior
Life, Boston, MA (Inouye).
Correspondence address: Cheryl Chia-Hui Chen, DNSc, National Taiwan

University School of Nursing, 1, Jen-Ai Rd, Section 1, Taipei, Taiwan ROC
100. email: cherylchen@ntu.edu.tw

245
© 2011 by the American College of Surgeons
Published by Elsevier Inc.
maining years, and surgical admissions have already out-
numbered nonsurgical admissions for older patients.1 In
fact, approximately 2 million older Americans undergo ab-
dominal surgical procedures each year, and �36% of major
elective abdominal operations in the United States were
performed on patients at least 65 years old.2 Similar trends
are seen in Taiwan, with 39% of abdominal operations in
2005 were performed on older patients.3 These percentages
will likely increase because of aging populations world-
wide, and the proportionately higher need for major sur-
gery in the older age group.

The impact of surgery and hospitalization on older pa-
tients is substantial but not well-studied.4 Older adults can

ave greater difficulty recovering from surgery because of
ecreased physiological reserves.5 Surgery also evokes a

stress response and can contribute to de-conditioning in
older surgical patients.6 In fact, surgery and prolonged bed
rest during hospitalization have been associated with an up
to 60% loss of muscle strength in 6 weeks and an additional

5% loss of muscle mass per week thereafter,7 as well as a
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246 Chen et al Modified Elder Life Program Intervention J Am Coll Surg
17% to 88% incidence of postoperative pulmonary dys-
function due to decreased diaphragmatic excursion after
abdominal surgery.8 Additionally, slow return of bowel
unction after abdominal surgery is a common reason for
rolonged nothing-by-mouth orders and can lead to
eight loss and poor nutritional status.9 Cognitive prob-

lems after noncardiac surgery are common; 10% to 60% of
older patients experience delirium and 7% to 26% experi-
ence postoperative cognitive decline.10,11 Older postsurgi-
al patients are particularly vulnerable to functional decline
ecause of common iatrogenic complications, including
elirium, prolonged time to flatus, and loss of strength
rom immobilization.

Older patients’ postsurgical functional decline can be
revented and reduced by the Hospital Elder Life Program
HELP),12 the core interventions of which include a pro-
ocol for daily visits/orientation, therapeutic (cognitive) ac-
ivities, early ambulation, vision/hearing adaptation, oral
ntake and feeding assistance, and sleep enhancement. Ad-
itional program interventions include geriatric nursing
ssessment and intervention, interdisciplinary rounds, dis-
harge planning, provider education, and geriatrician and
nterdisciplinary consultation.13 The program has been
idely replicated in medical and geriatric wards, and its

linical effectiveness and cost-effectiveness are well-
stablished.13-17 However, such a comprehensive program

might not be feasible for every health care system, particu-
larly where reimbursement is minimal and qualified per-
sonnel are limited. On the other hand, modifying the
HELP to include 3 key elements most relevant to surgical
patients might prove more cost-effective in reducing older
patients’ functional decline after major surgery.

We selected 3 key elements based on our earlier work on
functional decline18-20 and the concept of shared risk
actors.21-23 We modified the HELP to include 3 shared risk
actors (ie, functional, nutritional, and cognitive status)
hat were targeted by 3 modified HELP protocols, that is,
arly mobilization, nutritional assistance, and therapeutic
ognitive activities. A modified HELP intervention such as
he one proposed here has not previously been systemati-
ally evaluated. The purpose of this pre- and postinterven-

Abbreviations and Acronyms

ADL � activities of daily living
BI � Chinese Barthel Index
GDS-15 � Chinese Geriatric Depression Scale Short-Form
HELP � Hospital Elder Life Program
MMSE � Chinese Mini-Mental State Examination
MNA � Chinese Mini-Nutritional Assessment
ion clinical trial was to examine the effects of a modified p
ELP intervention in reducing functional decline of older
atients during hospitalization for abdominal surgery.
unctional decline was defined as decreased performance
f activities of daily living (ADL), nutritional status, and
ognitive function.

Subjects could not be randomly assigned to the experi-
ental or control group because of concerns about con-

amination. The majority of patient units in Taiwan are
ouble- or triple-occupancy rooms, making it easy for pa-
ients and family caregivers in the control group to learn
rom what was done for patients in the experimental group.
n addition, we wanted to assess the HELP in terms of its
easibility, efficacy, and clinical context by conducting a
re- and postintervention pilot trial before going to a full-
cale randomized clinical evaluation.

METHODS
Subjects
For this pre- and postintervention clinical trial, consecutive
older patients (65 years and older) admitted to the 36-bed
gastrointestinal ward of a 2,200-bed urban medical center
in Taipei were screened for enrollment. Patients were en-
rolled if they met 2 criteria, they were scheduled for elective
abdominal surgery and their expected length of stay longer
than 6 days. Patients were excluded if they had difficulty
participating in interviews because of profound sensory
impairment or aphasia that precluded verbal communica-
tion (n � 9), intubation or respiratory isolation (n � 14),
nd severe dementia, coma, or critical condition (n � 8).

Of 217 eligible patients, 189 (87%) were enrolled. The
easons given for not participating were: not feeling well
n � 6), family members refused (n � 4), and declined to
onsent (n � 18). The 179 participants (95%) who com-
leted the study are the focus of this report. Primary rea-
ons for attrition were death (n � 7) and withdrew consent
n � 3). Participants who did not complete the study (n �
0; 5 for the control and 5 for the HELP groups) were
ignificantly older (p � 0.03), included more female pa-
ients (p � 0.04), and had poorer ADL performance at
dmission (Chinese Barthel Index [BI] score) (p � 0.01)
han those who completed the study (n � 179). They did not
iffer, however, with respect to education (p � 0.24) and
harlson comorbidity index on admission (p � 0.32). Pa-

ients admitted from August 2007 to April 2008 served as the
ontrol group (n � 77) and received usual care. Patients en-
olled from May 2008 to April 2009 constituted the experi-
ental group (n � 102) and received the modified HELP

ntervention. The study was approved by the Research Ethics
eview Committee of the medical center. Physicians and hos-

ital staff at the study site were only aware of a pending nurs-
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ing intervention study but were blinded to study design, hy-
pothesis, and specific protocols of the HELP.

Intervention and usual care
The intervention (modified HELP) was implemented by a
full-time trained HELP nurse who was blinded to the study
hypothesis and did not serve as an outcomes assessor. The
intervention consisted of a daily hospital-based care protocol,
which included 3 key protocols, ie, early mobilization (ambu-
lation or active range-of-motion exercise 3 times daily), nutri-
tional assistance (daily oral care involving tooth brushing, nu-
trition screening, diet education, and feeding assistance if
needed), and therapeutic (cognitive) activities (orientating
communication and cognitively stimulating activities, such as
discussing current events or word games 3 times daily).13 In
addition to usual care, participants received all 3 care protocols
as soon as they returned to the surgical inpatient ward, straight
from the postoperative room or had interim intensive care
stays, and the intervention ended on hospital discharge. The
majority of participants (54%) in the experimental group re-
ceived approximately 7 days of the modified HELP interven-
tion. All interventions were tracked daily for full implementa-
tion and adherence.

Usual care consisted of standard hospital care provided
by physicians, nurses, and support staff (eg, dietitians,
physical therapists) on the general surgery unit. The HELP
nurses did not provide services to patients assigned to usual
care. However, the same attending physicians provided care
to patients in both the HELP and usual care groups.

Outcomes end points
The primary outcomes were the changes in functional sta-
tus, nutritional status, and cognitive function between ad-
mission (T0) and hospital discharge (T1). Two trained out-
comes assessors blinded to the study hypothesis used valid,
standardized, and culturally validated instruments for both
the experimental and control groups. Functional status was
measured using the Chinese BI, which measures indepen-
dence in performing 10 ADLs, with higher scores indicat-
ing better functional status.24,25 Nutritional status was mea-
ured using the Chinese Mini-Nutritional Assessment
MNA). The 18-item MNA assesses nutritional status
state of nourishment), with possible scores of 0 to 30 and
igher scores indicating better nutritional status.26,27 Cog-

nitive function was measured using the 11-item Chinese
Mini-Mental State Examination (MMSE), which assesses
orientation, registration, attention, calculation, recall, and
language, with possible scores of 0 to 30 and lower scores
indicating cognitive impairment.28,29

Secondary outcomes, such as changes in depressive
symptoms between T0 and T1, were measured based on

our hypothesis that improving ADL performance, nutri-
tion, and cognitive function would improve depressive
symptoms.21 Depressive symptoms were measured by
the15-item Chinese Geriatric Depression Scale Short-
Form (GDS-15), the original scoring of which is scaled so
higher scores indicate more depressive symptomatol-
ogy.30,31 However, we rescaled the GDS-15 scoring so that
higher scores indicated fewer depressive symptoms. Higher
scores indicated better status in all measures of our study.
Other secondary outcomes included reduced body weight,
grip strength, and delirium rate. Data were collected at T0
and T1 on grip strength of the dominant hand and on body
weight. Grip strength was measured in kilograms of pres-
sure using a digital hand-held dynamometer (GRIP-D,
T.K.K 5401; Takei Scientific Instruments Co., Ltd) and
body weight was measured by a portable digital scale
(Tanita Corp.). Because many factors affect grip strength,
measuring it consistently is important. For both groups,
patients were required to stand with the shoulder slightly
abducted (approximately 10 degrees), the elbow fully ex-
tended, and forearm in a neutral position. Measurements
were taken from the mean of 2 trials, as suggested by the
Japanese Physical Fitness Diagnosis Test.32 Delirium was
ated at T0 and T1 using the Confusion Assessment

ethod33 based on MMSE scores.

Factors associated with functional decline
Clinical data were abstracted from medical records. Each
patient’s record was reviewed independently by at least 2
research nurses trained for this project. Baseline patient
characteristics included age, sex, living with others (yes/
no), marital status (married/unmarried), and education
level (years). Clinical and hospital factors included diagno-
sis (gastric cancer, periampullary cancer, distal pancreatic
cancer, and other), indication for surgery (malignant or not
malignant), preoperative comorbidity, duration of surgery
(minutes), surgical procedure (open, laparoscopic, or
laparoscopic-assisted), hospital stay (days), and nothing-
by-mouth orders (days). Comorbidity was measured using
the Charlson Comorbidity Index, a multi�disease-specific
weighted summary measure with possible scores of 0 to 37
and higher scores indicating greater mortality risk.28 Dura-
tion of surgery, defined as the time between initial skin
incision and skin closure, was assessed by reviewing anes-
thesia and operative notes.

Data analysis
Data were double-checked for accuracy and completeness.
Data were analyzed using SAS software (version 9.2; SAS
Institute, Inc.). Sample characteristics were analyzed and
compared by treatment group at T0 and T1 using the t-test
or Wilcoxon rank-sum test for continuous variables and

chi-square test or Fisher’s exact test for categorical vari-
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ables. Variables were recoded as “changes in functional out-
comes” using individual differences (T1�T0) and effects
of the modified HELP intervention were evaluated using
multiple linear regression analysis. To control for baseline
cohort differences, we selected the variables that showed
significant differences between the HELP and control
groups in bivariate analyses and forced them into the re-
gression models.

RESULTS
The modified HELP intervention was successfully imple-
mented. Participants’ mean ages for the HELP and control
groups were 73.3 (SD 5.4) years and 72.6 (SD 6.1) years,
respectively (Table 1). The most common diagnosis for
both groups was gastric cancer, but the HELP group had
more periampullary cancer (29.4% vs 15.6% in controls;
p � 0.03). Therefore, more Whipple procedures were per-
formed for the HELP group (18.6% vs 9.1% for controls;
p � 0.05). The indication for surgery was primarily malig-

Table 1. Baseline Characteristics and Hospital Factors by G
Characteristic HELP grou

Demographic
Age, y, mean (SD)* 73.3
Female, n (%)† 47
Living with other, n (%)† 100
Education, y, mean (SD)* 8.4
iagnosis, n (%)
Gastric cancer† 34
Periampullary cancer† 30
Distal pancreatic cancer† 8
Other† 30

Indication for surgery, n (%)
Malignant† 83

Charlson index at admission, mean (SD)* 1.5
Baseline measures of outcomes, mean (SD)

ADL performance status* 98.0
Nutritional status* 24.0
Cognitive status* 26.4
ospital factors
Surgical procedure, n (%)§

Open 74
Laparoscopic 10
Laparoscopic-assisted 18

Duration of surgery, min, mean (SD)* 226.8
Nothing-by-mouth, d, mean (SD)* 4.5
Length of hospital stay, d, mean (SD)* 17.4

*Based on Wilcoxon rank-sum test.
†Based on chi-square test.
§Based on Fisher’s exact test.
ADL, activities of daily living.
nancy (81.4% for the HELP group vs 74.0% for controls;
p � 0.24). Surgery duration was significantly longer for the
HELP group (226.8 � 91.1 minutes vs 199.0 � 68.7
minutes for controls; p � 0.04), suggesting that they un-
derwent more complex surgical procedures. In fact, surgi-
cal procedures differed between groups; the HELP group
had more laparoscopic or laparoscopic-assisted procedures
than the control group. Conversely, 73% of patients in the
HELP group underwent an open procedure, and 88.3% of
the control group had such a procedure (p � 0.01). In
addition, the HELP group had significantly better baseline
ADL performance and nutritional status than the control
group (p � 0.001), but the groups did not differ in cogni-
tive function (p � 0.56).

Effects on delirium, duration of nothing-by-mouth,
and hospital stay
At hospital discharge, 12 control group subjects (16.7%)
met delirium criteria, but none in the HELP group were
delirious (p � 0.001). The HELP group had a shorter

(n � 179)
� 102) Control group (n � 77) p Value

) 72.6 (6.1) 0.46
1) 34 (44.2) 0.80
0) 73 (94.8) 0.41
) 6.5 (5.7) 0.02

3) 29 (37.7) 0.55
4) 12 (15.6) 0.03
) 6 (7.8) 0.99
4) 30 (39.0) 0.18

4) 57 (74.0) 0.24
) 2.2 (2.2) 0.06

) 92.2 (13.6) �0.001
) 20.7 (4.0) �0.001
) 26.8 (3.7) 0.56

�0.001
6) 68 (88.3)
) 0 (0)
6) 9 (11.7)
1) 199.0 (68.7) 0.04
) 5.4 (4.4) 0.07
1) 19.4 (15.6) 0.27
roup
p (n

(5.4
(46.
(98.
(4.7

(33.
(29.
(7.8
(29.

(81.
(1.4

(6.1
(3.5
(4.3

(72.
(9.8
(17.
(91.
(4.0
(11.
average duration of nothing-by-mouth (4.5 � 4.0 days vs
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5.4 � 4.4 days for controls), but this difference did not
reach significance (p � 0.07). The HELP and control
groups did not differ significantly in average length of hos-
pital stay (17.4 � 11.1 days vs 19.4 � 15.6 days, respec-
tively; p � 0.27).

Effects on postsurgical functional decline
With “change (T1�T0)” as the dependent variable, t-test
evealed that the HELP group had less postsurgical func-
ional decline than the control group (Table 2). Specifically,
he control group’s decline in BI score from pre- to post-
ospitalization was more than double that of the HELP
roup (the HELP group’s BI score declined 11.8 points by
ischarge, and the control group’s score declined 27.9
oints; p � 0.001). The HELP group’s decline in BI score
as only 42% of the corresponding decline in the control
roup. Likewise, the decline in MNA score was signifi-
antly less for the HELP group (2.8 vs 7.6 points for con-
rols; p � 0.001) and this decline in the HELP group
epresented only 37% of the decline in the control group.
he HELP group’s decline in MMSE score was also much

ess (0.4 vs 1.4 MMSE points for controls), representing
8% of the corresponding decline in the control group. In
ddition, the HELP group had minimal changes in depres-
ive symptomatology (�0.3 GDS-15 points), and the
DS-15 score of the control group declined considerably

�4.4 GDS-15 points) by hospital discharge.
The modified HELP intervention was also effective in
aintaining weight and grip strength until discharge.
he HELP group lost on average 2.2 kg body weight and

he control group lost 3.1 kg (p � 0.01). For grip
trength, the HELP group lost 1.2 kg and the control

Table 2. Group Means and Differences between Groups for

Outcome

Hospital Elder Life Program
(n � 102)

Baseline, mean
(SD)

Change at discharge,
mean (SD)

B

Primary
Performance of ADLs 98.0 (6.1) �11.8 (9.7)
Nutritional status 24.0 (3.5) �2.8 (3.3)
Cognitive status 26.4 (4.3) �0.4 (3.2)
Secondary
Depressive symptoms 11.4 (3.0) �0.3 (3.1)
Body weight, kg 59.2 (10.4) �2.2 (2.6)
Grip strength, kg 24.2 (8.0) �1.2 (3.6)

Performance of activities of daily living (ADLs) measured by Barthel Index; sco
measured by Mini-Nutritional Assessment; scores range from 0 to 30, with
Mini-Mental State Examination; scores range from 0 to 30, with higher
Depression Scale-short form; scores range from 0 to 15. Scoring was rescaled
*Changes � T1�T0.
†Adjusted for baseline functions, education, periampullary diagnosis, Charls
roup lost 2.6 kg (p � 0.001). The HELP group’s declines
n body weight and grip strength were 71% and 46%,
espectively, of corresponding control declines.

Significant differences in 6 baseline characteristics (Ta-
le 1) were adjusted for by multiple linear regression, with
he 6 characteristics included as relevant covariates. Results
onfirmed that the HELP intervention substantially re-
uced in-hospital functional decline, adjusted for baseline
ohort differences in functional status, education, presence
f periampullary diagnosis, Charlson comorbidity, surgical
rocedure, and duration of surgery (Table 2). Only cogni-
ive function had a borderline effect (adjusted p � 0.05).

These results indicate that the modified HELP interven-
tion is effective in reducing functional decline and delirium
rates by hospital discharge.

DISCUSSION
The most important findings of our study are that the
modified HELP intervention was successfully imple-
mented and it ameliorated postsurgical functional decline
and delirium rates for older patients undergoing common
elective, abdominal surgical procedures. The functional
benefits were clinically meaningful because ADL function
(assessed by the BI) in the control group declined by 27.9
points in as little as 2 weeks of hospitalization, but by only
11.8 points in the HELP group. The HELP reduced func-
tional declines, including 17.7 BI points (representing a
full functional loss in 2 to 3 ADLs or a partial loss across
more ADLs), 6.9 MNA points, 0.8 MMSE points, 4.4
fewer depressive symptoms, 1.3 kg less weight loss, and 1.8
kg less decline in grip strength. Those considerable reduc-
tions in functional decline are substantial and independent
of baseline function, education, diagnosis, comorbidity,

eted Outcomes

Control (n � 77)
Adjusted group

difference in
mean changes†

(95% CI)
Adjusted
p value†

ine, mean
(SD)

Change at discharge,*
mean (SD)

2 (13.6) �27.9 (10.3) 17.7 (14.7–20.7) �0.001
7 (4.0) �7.6 (3.7) 6.9 (6.0–7.8) �0.001
8 (3.7) �1.4 (1.8) 0.8 (0.0–1.6) 0.05

4 (2.9) �4.4 (3.4) 4.4 (3.6–5.3) �0.001
4 (10.7) �3.1 (2.9) 1.3 (0.5–2.0) 0.002
5 (8.7) �2.6 (2.9) 1.8 (0.8–2.8) �0.001

nge from 0 (total dependence) to 100 (total independence). Nutritional status
er scores indicating better nutritional status. Cognitive status measured by
indicating better cognition. Depressive symptoms measured by Geriatric

gher scores indicate fewer depressive symptoms and better status.

orbidity, surgical procedure, and duration of surgery.
Targ

asel

92.
20.
26.

10.
59.
23.

res ra
high

scores
so hi
surgical procedure, and duration of surgery. In addition,
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the modified HELP intervention effectively reduced delir-
ium rates at discharge.

Our findings also indicate that the functional decline
after surgery was protracted and substantial, suggesting
that older surgical patients need interventions with proven
efficacy. Our results are consistent with a report of func-
tional decline in 372 American patients (60 years or older)
who underwent major abdominal surgery and were fol-
lowed for 6 months after discharge.4 On average, these

atients’ ADL performances declined 2.8 points on the
odified Katz scale (representing a loss of 2 to 3 ADLs),
MSE dropped 0.5 point, and grip strength declined 2 kg.

ecovery was slow and persistent disability at 6 months
anged from 52% on grip strength to 17% on cognition.34

Taken together, these results speak to the urgent need for
implementing postoperative programs that can improve
recovery and reduce such functional declines.

The modified HELP intervention has great potential to
be clinically feasible for effectively reducing in-hospital
functional decline among older surgical patients. Receiving
7 days of the modified HELP intervention prevented full
functional loss in 2 to 3 ADLs (or partial loss in function
across more ADLs), decreased weight loss by 30%, and
reduced delirium rates before hospital discharge, which are
clinically important results. Whether the modified HELP
intervention will have lasting effects after hospital dis-
charge will require additional investigation in a follow-up
study.

The demonstrated effect of our modified HELP inter-
vention echoes current research on “fast-track surgery.”
Programs of fast-track surgery, or enhanced recovery after
surgery, have included epidural or regional anesthesia, min-
imally invasive techniques, and aggressive postoperative re-
habilitation,35,36 all of which optimize pain relief, early mo-
bilization, and nutrition (early oral feeding). Combining
these approaches reduces the stress response, organ dys-
function, and complications, improving postoperative re-
covery.37,38 For geriatric patients undergoing surgical pro-
edures, these approaches might be even more important.
ur study suggests that recovery of older surgical patients is

nhanced by adding orientation and therapeutic cognitive
ctivities to prevent postoperative cognitive dysfunction
nd by strengthening the nutritional protocol to include
ral care and diet education to facilitate oral intake.

The feasibility of one HELP nurse managing 4 to 5
atients per day with 3 daily visits was achievable for 2
easons. First, we incorporated therapeutic cognitive activ-
ties into the HELP’s mobilization and diet education pro-
ocols. In fact, the majority of our patients did not feel
hallenged by talking when walking and enjoyed the ther-

peutic cognitive activities during mobilization. We de-
igned therapeutic cognitive activities to actively engage
atients in recalling or discussing issues that interested
hem, for example, the day the patient underwent surgery
r preparing a favorite food, helping to minimize the phys-
cal and mental task burden. Second, family members are
ften present at bedside in Taiwan, as in many Asian cul-
ures. Therefore, 1 nurse could handle 3 visits a day because
amily members could learn to help with hallway ambula-
ion while the nurse got another patient moving. Trained
olunteers were used in the original HELP at Yale Univer-
ity to implement ambulation, therapeutic activities, and
eeding assistance 3 times per day.12 Because high-quality

volunteers are not yet widely available in Taiwan, and Tai-
wanese family caregivers are highly committed, we modi-
fied the HELP by using a trained nurse.

In addition, the demonstrated effects of our modified
HELP intervention support the theory that common geri-
atric conditions have a shared set of risk factors, namely
functional impairment,21-23 cognitive impairment,21-22 nu-
ritional impairment,21 and depressive symptoms.21,23 We

purposely included only early mobilization, nutritional assis-
tance, and therapeutic cognitive activities as the key elements
of this modified HELP intervention. Our hypothesis was that
improving older patients’ cognitive, nutritional, and func-
tional abilities would decrease their depressive symptoms.
This hypothesis is preliminarily supported by the positive out-
comes of this study. Future studies are required to confirm this
hypothesis.

Despite the contributions of this study, it had several
important limitations. First, it was not feasible to random-
ize patients to study groups, which showed some substan-
tial differences at baseline. The direction of selection bias,
however, went in both directions. For example, longer op-
erations as well as higher prevalence of periampullary can-
cer and Whipple procedures in the HELP group might
have favored the control group; so no treatment effect
would have been found. On the other hand, more years of
education, lower Charlson score, and better baseline ADL
performance and nutritional status would have favored
finding a treatment effect of the HELP. These differences
were carefully controlled in the multivariate regression
analyses, and the effect of the HELP on postsurgical func-
tional decline was not trivial, minimizing the chance of
type 1 error.

Second, temporal separation of study groups is inevita-
ble in before-and-after studies; however, the impact of this
effect was minimized by the �2-year duration of monitor-
ing patients. Therapeutic approaches were unlikely to have
changed substantially during this short period. Third, at-
trition was 5.3% (n � 10), including 7 deaths. Because

outcomes were not imputed, inferences were conditional
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on patient survival. With a sample size of 179, our study
was powered at 100% for ADL performance, 100% for
nutritional status, 100% for depressive symptoms, and
75% for cognitive function to detect group differences in
mean changes as shown in Table 2 (2-sided testing with �
levels set at 0.05),39 suggesting sufficient power to assess
ADL performance, nutrition, and depressive symptoms
with confidence. However, future studies with larger sam-
ples might be needed to assess the impact on cognitive
outcomes.

Fourth, the intervention was tested at only 1 surgical
ward, limiting the generalizability of our findings.

Fifth, despite our efforts to adjust for confounding fac-
tors, other factors might have remained. For example, we
did not collect data on postoperative complications (eg,
infection), so we cannot exclude the possibility that the
HELP nurse promptly reported status changes, leading to
early identification/treatment of postoperative complica-
tions and preventing declines in the HELP group.This pre-
and postintervention controlled trial provides empirical
data that an established geriatric intervention program,
HELP, modified to include 3 key elements, can be success-
fully replicated in a surgical ward in Taiwan, clinically ben-
efitting older patients undergoing common abdominal sur-
gical procedures.

CONCLUSIONS
Caring for more elderly patients represents one of the most
important challenges facing surgeons during the next de-
cade. The HELP, an intervention of proven efficacy, was
successfully disseminated to a site in Taiwan. The modified
program tested in this study greatly reduced postsurgical
functional decline and delirium rates at discharge in older
patients (65 years and older) undergoing major abdominal
surgery, primarily for resection of malignancy. Because sur-
gery alone is an insufficient treatment for most of these
patients and those with good functional status can be
treated with adjuvant therapy to improve survival,40 pre-
venting postsurgical functional decline, including weight
loss, is important to avoid treatment delay and can contrib-
ute to reducing treatment toxicity. Meanwhile, the inter-
ventions, conducted by a trained nurse, were not costly but
would have been impossible without buy-ins from surgery,
nursing, and hospital administrations, as well as ongoing
cooperation between physician and nursing leadership to
achieve compliance with the protocols. This intervention
has considerable implications for improving outcomes and
quality of life for older persons after major surgery, and can
contribute to addressing the challenges of providing health

care for an aging society.
Author Contributions
Study conception and design: Chen, Lin, Yen
Acquisition of data: Chen, Lin, Tien
Analysis and interpretation of data: Chen, Lin, Yen,

Huang, Inouye
Drafting of manuscript: Chen
Critical revision: Chen, Lin, Tien, Yen, Huang, Inouye
Statistical analysis: Chen, Huang, Inouye
Obtaining funding: Chen, Inouye
Administrative, technical, and material support: Chen,

Lin, Tien, Yen
Study supervision: Chen

Acknowledgment: Dr Inouye holds the Milton and Shirley F
Levy Family Chair. The authors thank Dr Kuen-Yuan Chen,
MD for verifying surgery-related data and Ms Hui-Jane Tu,
Li-Yin Yao, Jing-Ru Hong, Li-Chuan Wu, Man-Shan Wang,
Charlotte Wang, and Vicky Chan for assisting with data col-
lection and analysis.

REFERENCES

1. Beliveau MM, Multach M. Perioperative care for the elderly
patient. Med Clin North Am 2003;87:273–289.

2. Defrances CJ, Hall MJ. 2002 National Hospital Discharge Sur-
vey. Adv Data 2004;342:1–29.

3. Yeh C-C, Lin M-T. Gastrointestinal tract surgery in the elderly.
Formosan J Med 2007;11:262–266.

4. Lawrence VA, Hazuda HP, Cornell JE, et al. Functional inde-
pendence after major abdominal surgery in the elderly. J Am
Coll Surg 2004;199:762–772.

5. Massarweh NN, Legner VJ, Symons RG, et al. Impact of ad-
vancing age on abdominal surgical outcomes. Arch Surg 2009;
144:1108–1114.

6. Desborough JP. The stress response to trauma and surgery. Br J
Anaesth 2000;85:109–117.

7. Bloomfield SA. Changes in musculoskeletal structure and func-
tion with prolonged bed rest. Med Sci Sports Exerc 1997;29:
197–206.

8. Overend TJ, Anderson CM, Lucy SD, et al. The effect of incen-
tive spirometry on postoperative pulmonary complications.
Chest 2001;120:971–978.

9. Le Blanc-Louvry I, Costaglioli B, Boulon C, et al. Does mechan-
ical massage of the abdominal wall after colectomy reduce post-
operative pain and shorten the duration of ileus? J Gastrointest
Surg 2002;6:43–49.

10. Moller J, Cluitmans P, Rasmussen L, et al. Long term postoper-
ative cognitive dysfunction in the elderly: ISPOCDI study. Lan-
cet 1998;351:857–861.

11. Robinson TN, Raeburn CD, Tran ZV, et al. Postoperative de-
lirium in the elderly: risk factors and outcomes. Ann Surg 2009;
249:173–178.

12. Inouye SK, Bogardus ST, Charpentier PA, et al. A multicompo-
nent intervention to prevent delirium in hospitalized older pa-

tients. N Engl J Med 1999;340:669–676.



1

1

1

1

1

1

2

2

2

2

2

2

2

252 Chen et al Modified Elder Life Program Intervention J Am Coll Surg
13. Inouye SK, Bogardus ST Jr, Baker D, et al. The Hospital Elder
Life Program: a model of care to prevent cognitive and func-
tional decline in older hospitalized patients. J Am Geriatr Soc
2000;48:1697–1706.

4. Rizzo JA, Bogardus ST, Leo-Summers L, et al. Multicomponent
targeted intervention to prevent delirium in hospitalized older
patients: what is the economic value? Med Care 2001;39:740–
752.

5. Leslie DL, Zhang Y, Bogardus ST, et al. Consequences of pre-
venting delirium in hospitalized older adults on nursing home
costs. J Am Geriatr Soc 2005;53:405–409.

6. Rubin FH, Williams JT, Lescisin DA, et al. Replicating the
Hospital Elder Life Program (HELP) in a community hospital
and demonstrating effectiveness using administrative data. J Am
Geriatr Soc 2006;54:969–974.

7. Inouye SK, Baker DI, Fugal P, Bradley EH. Dissemination of the
Hospital Elder Life Program: implementation, adaptation, and
successes. J Am Geriatr Soc 2006;54:1492–1499.

8. Chen CC-H, Wang C, Huang GH. Functional trajectory six
months post hospitalization: a cohort study of older hospitalized
patients in Taiwan. Nurs Res 2008:57:93–100.

9. Chen CC-H, Tang ST, Wang C, Huang GH. Trajectory and
determinants of nutritional health in older hospitalized patients
during and six-month post-hospitalisation. J Clin Nurs 2009;
18:3299–3307.

0. Chen CC-H, Chang YC, Huang GH, et al. Persistent cognitive
decline in older hospitalized patients in Taiwan. J Adv Nurs
2010;66:1991–2001.

1. Chen CC-H, Dai YT, Yen C-J, et al. Shared risk factors for
distinct geriatric syndromes in older Taiwanese inpatients. Nurs
Res 2010;59:340–347.

2. Inouye SK, Studenski S, Tinetti ME, Kuchel GA. Geriatric syn-
dromes: clinical, research, and policy implications of a core ge-
riatric concept. J Am Geriatr Soc 2007;55:780–791.

3. Tinetti ME, Inouye SK, Gill TM, Doucette JT. Shared risk
factors for falls, incontinence, and functional dependence. Uni-
fying the approach to geriatric syndromes. JAMA 1995;273:
1348–1353.

4. Mahoney FI, Barthel DW. Functional evaluation: the Barthel
Index. Md Med J 1965;14:61–65.

5. Chen YJ, Dai YT, Yang CT, et al. A review and proposal on
patient classification in long-term care system. Taipei: Depart-
ment of Health, Republic of China; 1995.

6. Guigoz Y, Vellas B, Garry PJ. Assessing the nutritional status of
the elderly: the Mini Nutritional Assessment as part of the geri-

atric evaluation. Nutr Rev 1996;54:S59–S65.
27. Tsai AC, Ho CS, Chang MC. Population-specific anthropomet-
ric cut-points improve the functionality of the mini nutritional
assessment in elderly Taiwanese. Asia Pac J Clin Nutr 2007;16:
56–62.

28. Folstein MF, Folstein SE, McHugh PR. “Mini-mental state.” A
practical method for grading the cognitive state of patients for
the clinician. J Psychiatr Res 1975;12:189–198.

29. Shyu YI, Yip PK. Factor structure and explanatory variables of
the Mini-Mental State Examination (MMSE) for elderly per-
sons in Taiwan. J Formos Med Assoc 2001;100:676–683.

30. Yesavage JA, Brink TL, Rose TL, et al. Development and vali-
dation of a geriatric depression scale: a preliminary report. J Psy-
chiatr Res 1983;17:37–49.

31. Wong MTP, Ho TP, Ho MY, et al. Development and inter-rater
reliability of a standardized verbal instruction manual for the
Chinese Geriatric Depression Scale-Short Form. Int J Geriatr
Psych 2002;17:459–463.

32. Ministry of Education, Culture, Sports, Science and Technol-
ogy. Japan fitness test. 2nd ed. Tokyo: Gyosei Corporation;
2002:98.

33. Inouye SK, Vandick CH, Alessi CA, et al. Clarifying confusion:
a new method for detection of delirium. Ann Intern Med 1990;
113:941–948.

34. Charlson ME, Pompei P, Ales KL, Mackenzie CR. A new
method of classifying prognostic comorbidity in longitudinal
studies: development and validation. J Chronic Dis 1987;40:
373–383.

35. Kehlet H, Wilmore DW. Evidence-based surgical care and the
evolution of fast-track surgery. Ann Surg 2008;248:189–198.

36. Wang D, Kong Y, Zhong B, et al. Fast-track surgery improves
postoperative recovery in patients with gastric cancer: a random-
ized comparison with conventional postoperative care. J Gastro-
intest Surg 2010;14:620–627.

37. Wilmore DW, Kehlet H. Management of patients in fast track
surgery. Br Med J 2001;322:473–476.

38. Pruthi RS, Nielsen M, Smith A, et al. Fast track program in
patients undergoing radical cystectomy: results in 362 consecu-
tive patients. J Am Coll Surg 2010;210:93–99.

39. Dupont WD, Plummer WD. Power and sample size calcula-
tions: a review and computer program. Control Clin Trials
1990;11:116–128.

40. National Comprehensive Cancer Network. NCCN guidelines
for treatment of cancer by site. Available at: http://www.
nccn.org/professionals/physician_gls/f_guidelines.asp. Accessed

March 4, 2011.

http://www.nccn.org/professionals/physician_gls/f_guidelines.asp
http://www.nccn.org/professionals/physician_gls/f_guidelines.asp

	Modified Hospital Elder Life Program: Effects on Abdominal Surgery Patients
	Methods
	Subjects
	Intervention and usual care
	Outcomes end points
	Factors associated with functional decline
	Data analysis

	Results
	Effects on delirium, duration of nothing-by-mouth, and hospital stay
	Effects on postsurgical functional decline

	Discussion
	Conclusions
	Author Contributions

	Acknowledgment
	References


