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Abstract
Background The aim of this study was to evaluate changes in quality-of-life following laparoscopic cholecystectomy (LC)
in adults with cholelithiasis.
Methods Patients were evaluated with the Medical Outcomes Study 36-Item Short-Form Health Survey (SF-36) and the
Gastrointestinal Quality of Life Index (GIQLI) preoperatively and 12 months after LC. Outcome predictors were analyzed
using correlation and regression statistics.
Results Ninety-nine patients were enrolled (male/female, 32:67, age 49.8±13.7 years old). At baseline, patients performed
inferiorly to general population in all SF-36 general health dimensions (p<0.0001). Postoperatively, the “role-physical”, “role-
emotional”, and “bodily pain” dimensions of health significantly improved. There were significant improvements in GIQLI
“total”, “physical well-being”, “mental well-being”, “gastrointestinal digestion”, and “defecation” subscales scores. Serum
direct bilirubin level and drainage tube indwelling were significant predictors for quality-of-life improvement following LC.
Conclusions LC can greatly reduce gastrointestinal symptoms to improve quality-of-life for patients with cholelithiasis.
Patients with severe baseline conditions may benefit from greater quality-of-life improvement following LC.
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Quality of life
Introduction

The yearly incidence of gallstone disease may range from a
low of 1 in 1,000 young men to 19 in 1,000 elderly
women.1 An Italian longitudinal population study revealed
that the overall 10-year incidence of gallstone disease was
6.3%.2 The change of dietary habit with increase intake of
calories and cholesterol has led to the escalation of
gallbladder disease in many countries.3

The development of laparoscopic cholecystectomy (LC)
in the last two decades has partly led to the increase of
cholecystectomy. Urbach and Stukel reported that the
adjusted annual rate of elective cholecystectomy per
100,000 population in Canada increased from 201.3 in
1988–1990 to 260.8 in 1992–2000.4 Ho et al., attributing to
the improvement of nutritional status and living standard in
Taiwan, reported steady increase of surgical interventions
for gallstones.5

However, there are limited researches in the literatures
that have reported LC quality-of-life outcomes.6–10 The
quality-of-life impacts of LC and the predictors of patients’
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subjective outcomes remained undetermined, especially in
the Asian context. The aims of this study are to use the
Medical Outcomes Study 36-Item Short-Form Health
Survey (SF-36) and Gastrointestinal Quality of Life
Index (GIQLI) surveys to report subjective quality-of-
life following LC and to investigate the factors that may
predict LC quality-of-life outcomes in adults with
cholelithiasis.

Materials and Methods

Study Population

The study was conducted in a prospective, nonrandomized
manner. A total of 99 consecutive adult patients (aged
18 years or older) who underwent abdominal sonography
confirming symptomatic gallstone seeking surgical treat-
ment in a tertiary referral medical center were enrolled
within a 1-year period (July 2004–June 2005). Patients
with stable chronic condition or at acute exacerbation of
disease were both included. Approval from institutional
review board of Cathay Medical Center was obtained in
advance. Patients’ demographic data and health history
were reviewed during initial visit. The systemic comor-
bidity including diabetes mellitus, hypertension, peptic
ulcer, gastroesophageal reflux disease, heart disease, and
hyperlipidemia were screened and documented upon
entry.

Patients all received routine blood biochemistry workup,
including blood cell count, aspartate aminotransferase,
alanine aminotransferase, alkaline phosphatase, and total
and direct bilirubin. Prior to any medical or surgical
intervention, all patients were administered with the
International Quality of Life Assessment SF-36 Standard
Taiwan version 1.011–13 and the Chinese Taiwan version of
GIQLI.14 Patients were asked to fill out the surveys by
themselves with the assistance from research staff if
needed. Patients were evaluated with the SF-36 and GIQLI
again 12 months after surgery. Standard four-port LC was
performed for all patients.

Quality-of-Life Measure

SF-36

The SF-36 is a widely used generic quality-of-life measur-
ing instrument that divides quality of life into eight
dimensions, including physical functioning (PF), role-
physical (RP), bodily pain (BP), general health, vitality
(VT), social functioning (SF), role-emotional (RE), and
mental health (MH). Each subscale score from 0 to 100,
with 100 as the most optimal health status.12,13

GIQLI

The GIQLI is a 36-item survey that evaluates the physical
and mental problems associated with gastrointestinal
disease on a Likert scale; each survey question has five
response levels (0–4, worst to best condition). The GIQLI
generates a total score and four subscale scores (physical
well-being 0–40, mental well-being 0–20, gastrointestinal
digestion 0–40, and gastrointestinal defecation 0–24). The
physical well-being (PW) subscale reflects the limitations in
physical or social activities directly related to gastrointes-
tinal conditions. The remaining subscales are reflective of a
patient’s mental (mental well-being, MW), digestion (gas-
trointestinal digestion, GDG), and defecation (gastrointes-
tinal defecation, GDF) problems. Total and subscale scores
are scaled from 0 (worst) to 124 (best).15,16 The Taiwan
version GIQLI was validated in previous study.14

Statistical Analysis

Results are expressed as mean±SD. Student’s t test with
unequal variance is applied to compare the SF-36 subscale
scores of gallstone patients (pre- and postoperative) with
6,109 age- and sex-matched Taiwanese population
norms.12,13 Paired t test is used to compare preoperative
and postoperative quality-of-life scores. Using the pre-/
postoperative SF-36 and GIQLI score differences as
dependent variables, step-wise multiple regression analyses
are applied to investigate the effects of patient character-
istics, operative information, and preoperative blood bio-
chemistry on the quality-of-life changes following LC.

Results

Study Population

There are 32males and 67 females (mean age 49.8±13.7 years;
range 23 to 75) in this study cohort. Comorbidities were
observed in 39% of the patients, including hypertension (18),
heart disease (eight), diabetes mellitus (11), GERD (seven),
and others (16). There are 76 with chronic stable (biliary colic
only) condition (mean age 48.95±12.30 years, male/female
25:51) and 26 with acute exacerbation (acute cholecystitis)
condition (mean age 52.0±16.92 years, male/female 8:18).

Stable chronic and acute exacerbations of gallstone
disease are defined as the following: Patients of known
cholelithiasis for at least 3 months prior to operation with
symptoms no more than biliary colic are considered as
under stable chronic condition; on the other hand, patients
with acute exacerbation of gallstone may suffer from
elevated inflammatory serum marker, fever, jaundice, right
upper abdomen tenderness, or other gastrointestinal symp-
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toms related to cholecystitis. Twenty-six patients are
grouped into gallstone with acute exacerbation according
to the aforementioned definition, and all have GIQLI total
scores less than 80. There is no significant difference
regarding age and sex distributions between chronic stable
and acute exacerbation disease.

Operation

The mean operation time was 55±31 min; 15 (15.2%)
patients had subhepatic close suction drainage tube
(Jackson–Prett type) placed after LC. The mean total
length of stay was 3 days. There was no bile leak, no
wound infection, and no surgical mortality. Multiple
stones were identified in 57 patients. The mean size of
stone was 9.7±7.4 mm. The histopathology examination
showed 30 cholesterol and 69 noncholesterol stones.

There was no conversion to open surgery in this study
population. The follow-up rate was 100% at 12 months
after operation.

Quality-of-Life Improvement in SF-36

All eight SF-36 subscale scores from preoperative gallstone
patients were significantly lower than those form Taiwanese
population norms (t test, p<0.0001). Compared with preop-
erative quality-of-life status, three out of eight SF subscale
domain showed significant improvement (paired t test): RP
20.9% (p=0.003), BP 27.8% (p<0.0001), and RE 17.7% (p=
0.0069; Fig. 1). Even after operation, gallstone patients still
performed inferiorly to matched general population in seven
out of eight SF-36 health dimensions except for RE (Fig. 1).

Quality-of-Life Improvement in GIQLI

Total and all GIOLI subscale scores (PW, MW, GDG, and
GDF) improved significantly (paired t test, p<0.0001)
following LC surgery (Fig. 2), indicating remarkable

recovery of gastrointestinal symptoms or disabilities.
Compared with preoperative GIQLI survey, the degrees of
improvement were 19.1% for GIQLI total, 17.2% for PW,
20.4% for MW, 26% for GDG, and 7.8% for GDF scores.

Quality-of-Life Outcome Predictors

Step-wise multiple regression models revealed that patients’
characteristics and serum biochemistry markers had various
impacts upon postoperative quality-of-life changes as
compared with preoperative baseline. Direct bilirubin was
a strong predictor for SF-36 PF (adjust R2=0.14, β=33.4,
p<0.01) and BP (adjust R2=0.15, β=35.1, p<0.05)
subscale scores improvements. Postoperative drain tube
indwelling was predictive of BP (adjust R2=0.15, β=24.1,
p<0.01), VT (adjust R2=0.10, β=16.1, p<0.01), SF (adjust
R2=0.11, β=13.8, p<0.05), and MH (adjust R2=0.03, β=
12.4, p<0.05) SF-36 dimensions scores gains 1 year
following LC intervention.

Direct bilirubin was also a significant predictor in the
changes of total (adjust R2=0.13, β=32.8, p<0.01), GDG
(adjust R2=0.20, β=15.3, p<0.01), and GDF (adjust R2=

Figure 1 Norm and pre-/post-
operative SF-36* subscales’
scores (N=99). SF-36 Medical
Outcomes Study 36-Item Short-
Form Health Survey. *P<0.05:
t test, significant differences
between preoperative and post-
operative SF-36 subscale scores.
†P<0.05: t test, significantly
different as compared to Taiwa-
nese population norm.

Figure 2 Preoperative and postoperative GIQLI scores (N=99). PW
physical well-being, MW mental well-being, GDG gastrointestinal
digestion, GDF gastrointestinal defecation. *P<0.0001: t test, signif-
icant difference between preoperative and postoperative scores.
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0.06, β=3.8, p<0.05) subscale scores in GIQLI question-
naire. Patients with elevated preoperative direct bilirubin
level tended to have greater symptomatic improvements
after LC.

Discussion

Cholelithiasis is prevalent among general population. The
change of diet habit with increasing calorie intake has led to
its higher occurrences among many countries. The devel-
opment of LC technique has drastically changed the
principle in treating gallstone and cholecystitis; complica-
tion rates have steadily declined over years.17,18 The
reduced morbidity and mortality rates have made LC a
safe and standard procedure to treat benign gallbladder
diseases. However, quality-of-life outcomes of LC remain
undetermined. It is our interest to understand the impacts of
LC to a patient’s well-being and to investigate the factors
that may influence the subjective quality-of-life outcomes.

There are limited studies that report the subjective
patient quality-of-life outcomes following LC. Vetrhus et
al. used quality-of-life and pain surveys to compare chronic
gallbladder disease outcomes between observation (conser-
vative treatment) and LC groups. The observation group
had higher rate (31% vs. 19%) of gallstone-related events,
but had similar quality-of-life outcomes with LC group.9

Using GIQLI, Planells et al. detected significant and similar
quality-of-life improvements following LC in both calcu-
lous and acalculous cholecystitis patients.6 Using both
GIQLI and SF-36, Quintana et al. found that patients with
symptomatic cholelithiasis and low surgical risk experi-
enced the highest quality-of-life gains; patients with
asymptomatic cholelithiasis or high surgical risk experi-
enced least improvement. The authors concluded that LC is
appropriate for patients with symptomatic gallstone and low
surgical risk.7 In addition, Mentes et al. observed signifi-
cant total GIQLI score improvements in both symptomatic
and asymptomatic gallstone groups. The gallstone-related
quality-of-life improvements are especially remarkable in
symptomatic patients, indicating that gallstone patients with
lower baseline GIQLI scores are more likely to benefit from
LC.8

The normative Taiwan SF-36 population data provide
important references to patients’ pre- and postoperative
quality-of-life status in this study. Our data showed that
gallstone disease indeed incurred considerable health
burdens. The preoperative SF-36 scores from gallstone
patients were significantly inferior to the age- and sex-
matched population norms in all dimensions. Our data, in
consistent with those from others,10 proved that LC can
effectively reduce gastrointestinal symptoms, as can be seen
from the improvement in GIQLI total, physical well-being,

mental well-being, gastrointestinal digestion, and defeca-
tion subscale scores.

However, since patients still did not regain full GIOLI
subscales scores after LC, we speculate that some residual
gastrointestinal problems may continue to bother patients.
This explains the persistent, measurable decrements in
many of the SF-36 health dimensions at 12 months
following surgery.

Many serum markers have been used to evaluate patients
with gallstone. For example, erythrocyte sedimentation rate,
C-reaction protein, and α-1 and α-2 globulin were elevated
even in asymptomatic gallstone patients.19 Mild to moder-
ate hyperbilirubinemia is frequently seen in patients with
cholecystitis; around one third of patients may show
elevated serum bilirubin level at time of admission.20,21

Preoperative alkaline phosphatase were reported to associ-
ate with surgical outcomes by some authors.22–25 In current
study, we found that both generic SF-36 and digestive
system-specific GIQLI survey score improvements in some
quality-of-life dimensions can be predicted by preoperative
direct bilirubin level and by the placement of drainage tube
intraoperatively. This indicates that patients with worse
preoperative health condition may benefit from greater
quality-of-life improvements following LC surgery.

Conclusion

LC can greatly reduce gallstone-related gastrointestinal
symptoms and proves to be an effective therapy to enhance
quality-of-life. Serum direct bilirubin is a good predictor for
post-LC quality-of-life outcomes. This study suggests that
patients with severe cholelithiasis can benefit from greater
quality-of-life gains following LC.
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