J Gastrointest Surg (2008) 12:1275–1282
DOI 10.1007/s11605-008-0526-7

Responsiveness and Minimal Clinically Important
Differences after Cholecystectomy: GIQLI Versus SF-36
Hon-Yi Shi & Hao-Hsien Lee & Chong-Chi Chiu &
Herng-Chia Chiu & Yih-Huei Uen & King-Teh Lee

Received: 30 January 2008 / Accepted: 26 March 2008 / Published online: 3 May 2008
# 2008 The Society for Surgery of the Alimentary Tract

Abstract
Introduction To compare responsiveness and minimal clinically important differences (MCID) between the Gastrointestinal
Quality of Life (GIQLI) and the Short Form 36 (SF-36), we prospectively analyze 159 patients undergoing cholecystectomy
at two tertiary academic hospitals.
Patients and Methods All patients completed the disease-specific GIQLI and the generic SF-36 before and 3 months after
surgery. Scores using these instruments were interpreted by generalized estimating equation before and after
cholecystectomy. The bootstrap estimation was used to derive 95% confidence intervals for differences in the
responsiveness estimates.
Results and Discussion Mean changes in all GIQLI and the SF-36 subscales were statistically significant (p<0.05).
Comparisons of effect size (ES), standardized response means (SRM), and relative efficiency (>1) indicated that the
responsiveness of the GIQLI was superior to that of the SF-36. In the equivalence test, all lower or upper confidence limits
presented no equivalence (>5), indicating good MCID. The ES and SRM for emotions and physical function in the GIQLI
significantly differed from those of the SF-36 (p<0.05).
Conclusion The data in this study indicate that clinicians and health researchers should weight disease-specific measures
more heavily than generic measures when evaluating treatment outcomes.
Keywords Responsiveness . Minimal clinically important
differences . GIQLI . SF-36
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Introduction
Cholecystectomy is the most common procedure for
treating symptomatic cholelithiasis or cholecystitis.1,2 The
procedure may be performed via open or laparoscopic
approach. This intervention has proven safe and effective
for improving health-related quality of life (HRQoL).3–5
HRQoL is a multidimensional measure derived by
subjectively and objectively assessing physical, psychological, and social attributes, as well as overall life satisfaction.5,6 Various HRQoL instruments have been used with
increasing frequency during the past decade.6 Diseasespecific measures are traditionally administered in longitudinal studies to detect progressive changes in health and
quality of life after interventions and tend to focus on
physical function and pain. Conversely, generic measures
are designed to assess the effects of any disease or
condition and are usually adopted by health service
researchers to assess overall quality of life. The Medical
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Outcomes Study Short Form-36 Health Survey (SF-36) is a
self-administered generic HRQoL instrument commonly
used to assess overall outcome.5 The Gastrointestinal
Quality of Life Index (GIQLI) measures specific and
general HRQoL by including measures of overall quality
of life, such as psychosocial well-being, as well as items
specifically related to gastrointestinal symptoms.5
“Responsiveness” is the accuracy of a measure in
assessing longitudinal change in health status over time.7
A highly responsive HRQoL instrument can detect significant treatment effects in a small sample size or in a single
patient. The responsiveness of HRQoL instruments have
been evaluated in several studies.8,9 The minimal clinically
important difference (MCID) examines differences at the
individual patient level. The MCID is a vital measure given
that statistically significant group changes may not exhibit
statistical significance at the individual patient level.9
The HRQoL is currently weighted more heavily when
evaluating health status, particularly regarding medical
treatments and interventions. Nevertheless, it is easy to
identify the statistical significance of any such changes, but
it can be harder to determine whether these changes are
clinically relevant. The MCID is one of the most effective
and widely used methods of HRQoL assessment and can be
used to provide an indication of the minimal change that is
of clinical relevance. However, it is rarely used by gastroenterologists to compare responsiveness. Additionally,
responsiveness estimates derived by the SF-36 and the
GIQLI before and after cholecystectomy have not been
clinically compared.
In this prospective cohort study, two well-known HRQoL
instruments, the SF-36 and the GIQLI, were used to compare
responsiveness and MCID in cholecystectomy patients.

Patients and Methods
Patients and Data Collection
Two HRQoL instruments were used to survey all patients
who underwent cholecystectomy performed by any one of
three experienced surgeons (KT, HH, YH) at two tertiary
academic hospitals in southern Taiwan between April and
September, 2007. Twenty-two procedures performed by
other low-volume surgeons were excluded from analysis.
Patients with cognitive impairment (n=1), severe organ, or
psychiatric diseases (n=2) were excluded. One hundred
fifty-nine patients who completed preoperative and
3-month surveys after cholecystectomy were enrolled in
the study. Immediately before surgery, a trained research
assistant administered the SF-36 and the GIQLI in all
subjects, and the same assistant used these instruments to
assess HRQoL in the 3-month survey.
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The study sample included 72 (45.28%) males and 87
(54.72%) females with a mean age of 56.08 years (standard
deviation, 15.06 years; range, 22–86 years). Prepoperatively, each patient exhibited an average of 0.56 comorbidities, and the principal comorbidities for the study
population were hypertension, cardiovascular disease,
chronic hepatitis, diabetes, and others, representing the
relative frequency 33.7%, 22.5%, 19.1%, 12.4%, and
12.3%, respectively. The average length of stay was
5.25 days (standard deviation, 4.22 days). Patients who
underwent laparoscopic cholecystectomies (n=145) and
those who underwent open cholecystectomies (n=14) did
not significantly differ in baseline age, gender, number of
comorbidities, re-hospitalization within 30 days, SF-36
subscales, or GIQLI subscales.
Sample size analysis indicated the power of the present
study between two time intervals approximated 100%
across SF-36 and GIQLI subscales. This study was
approved by the Institutional Review Board of Kaohsiung
Medical University Hospital in Taiwan.
Outcome Measures
The two HRQoL survey instruments in this study were the
generic Chinese version of the SF-36 and the Chinese
version of the GIQLI. The SF-36 Health Survey, a widely
used measure of generic HRQoL, includes 36 items for
evaluating physical functioning, role limitations due to
physical problems, bodily pain, general health, vitality,
social functioning, role limitations due to emotional
problems, and mental health. Each SF-36 subscale was
converted to a scale from 0 to 100; the higher the score, the
better the HRQoL. A translated version of the SF-36 has
been validated in Chinese populations.10
The GIQLI is recognized as a valid and reliable
instrument for measuring HRQoL, especially in patients
undergoing cholecystectomy.11 Its 36 items include symptoms (19 items), emotions (five items), physical function
(seven items), social function (four items), and the effects
of medical treatment (one item). Each item is scored from 0
to 4, with a higher score indicating a better HRQoL. The
total GIQLI scores range from 0 to 144. A Chinese version
of the GIQLI has demonstrated validity.11
Statistical Analysis
The unit of analysis was the individual patient. To compare
SF-36 and GIQLI subscales, raw scores were transformed
and scaled from 0 to 100, with higher scores correlating
with improved HRQoL.
The relationship between SF-36 and the GIQLI was first
assessed by Pearson correlation preoperatively and at
3-month intervals to evaluate construct validity. Floor and
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ceiling effects were estimated by proportional minimum
and maximum scores for each HRQoL subscale measured
preoperatively and 3 months after cholecystectomy. A floor
effect occurs when a high proportion of the total respondents grade themselves at the minimum score. A ceiling
effect, inversely, occurs when a high proportion of the total
respondents grade themselves at the maximum score.
The generalized estimating equations (GEE) approach
was employed to compare longitudinal changes in SF-36
and the GIQLI subscales before and 3 months after
cholecystectomy. Each HRQoL subscale was used as a
dependent variable as a function of time and covariates:
age, gender, number of comorbidities, average length of
stay, and laparoscopic/open surgery. Variables were entered
into the GEE analysis as covariates because they were
statistically significant in the univariate analysis and have
proven to be consistent predictors of HRQoL in many
previous studies.12,13 Time was considered a categorical
variable.
Responsiveness is the capability of an instrument to
detect clinically significant differences in health outcomes
important to clinicians and patients.9 Responsiveness
estimates were evaluated in terms of change ratio (CR),
effect size (ES), standardized response mean (SRM), and
relative efficiency (RE).14 The CR was calculated as the
mean change score divided by baseline scores. The ES was
calculated by dividing mean change score by the standard
deviation of baseline scores. The SRM was calculated as
the mean change score divided by the standard deviation of
changed scores. The responsiveness of the CR, ES, and
SRM was determined using the following equations:
Mean Change Score
100%
Mean Baseline Score
Mean Change Score
ES ¼
Standard Deviation of Baseline Scores
Mean Change Score
SRM ¼
Standard Deviation of Changed Scores
CR ¼

RE was measured as the relative efficiency of HRQoL
determined by each subscale at pre- and post-operation.15
Therefore, in this study, RE was calculated relative to total
SF-36 or GIQLI scores for each HRQoL subscale using the
formula RE=(t1/t2)2, where t1 is the t value of a Student
paired t test for each subscale, and t2 is the t value of a
Student paired t test for the SF-36 or the GIQLI total scores.
Generally, if RE equals 1, both HRQoL subscales/instruments are equally discriminatory. If RE exceeds 1, the
subscale/instrument in the numerator is more efficient in
differentiating HRQoL than the subscale/instrument in the
denominator and vice versa if RE is less than 1.
The MCID has been defined as the smallest difference
between baseline scores and the scores at 3 months in an
instrument considered worthwhile or important.16 The
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MCID was estimated with a 95% confidence interval at
lower and upper limits (CL, CU)
 by the formula
ðCL; CUÞ ¼ d  ta=2 Sd ; d þ ta=2 Sd , where d is the
mean change, tα/2 is the critical t value of a Student paired
t test, and Sd is the standard deviation of the mean change
scores. A 95% confidence interval at CL and CU indicates
that if a patient exhibits a change in score equal to or
exceeding the critical value for MCID, the change can be
considered with 95% confidence to be reliable and not due
to measurement error.17 In this study, the critical value of
MCID=5 (5% or 5 points) was used as the equivalence test
to detect true change due to its postoperative 3-month
survey. Therefore, a change in CL or CU score of less than
−5 or greater than 5 can be interpreted as a true change.
Repeated assessment of a single patient can cause
complications because of highly correlated observations
within the same patient. To address these issues, the biascorrected and accelerated bootstrap method with 2,000
replications was employed to compare the responsiveness
estimates of the two HRQoL instruments.18 Differences in
ES and SRM between the GIQLI and the SF-36 were
estimated, and the bootstrapping method was used to obtain
95% confidence intervals for these differences. All statistical analyses were performed using Stata Statistical
Package, Version 9.0 (Stata Corp, College Station, TX,
USA). A p value <0.05 was considered statistically
significant.

Results
The Pearson correlation coefficients between the SF-36 and
the GIQLI after cholecystectomy at preoperative and
3-month surveys were evaluated (Table 1). The GIQLI
subscales revealed statistically significant associations with
the SF-36 subscales. The Pearson correlation coefficients
exhibited statistically significant for each subscale.
Analysis of floor and ceiling effects before and after
cholecystectomy indicated the GIQLI outperformed the SF36 (less than 15% of patients with the maximum or
minimum possible scores for symptoms, emotions, and
physical functioning subscales; Table 2). The measures of
physical and emotional roles in the SF-36 revealed major
floor and ceiling effects at preoperative and 3-month
surveys. Additionally, the SF-36 exhibited increasing
ceiling effects in physical function, social function, and
bodily pain before and after cholecystectomy. Similarly, the
ceiling effects of the GIQLI subscales were high after
cholecystectomy.
Longitudinal changes in all SF-36 and GIQLI subscales
revealed statistically significant improvement (p<0.05)
after adjustment for baseline age, gender, number of
comorbidities, average lengths of stay, and laparoscopic/

1278

J Gastrointest Surg (2008) 12:1275–1282

Table 1 Pearson Correlation Coefficients between the SF-36 and the GIQLI
SF-36
PF

GIQLI
RP

RE

Before cholecystectomy
PF
1
0.46**
0.45**
RP
1
0.58**
RE
1
SF
BP
VT
MH
GH
Symptoms
Emotions
Physical
Social
After cholecystectomy (3 months)
PF
1
0.41**
0.37**
RP
1
0.78**
RE
1
SF
BP
VT
MH
GH
Symptoms
Emotions
Physical
Social

SF

BP

VT

MH

GH

Symptoms

Emotions

Physical

Social

0.55**
0.49**
0.54**
1

0.35**
0.50**
0.54**
0.51**
1

0.49**
0.42**
0.46**
0.59**
0.38**
1

0.45**
0.41**
0.49**
0.55**
0.38**
0.78**
1

0.39**
0.34**
0.37**
0.41**
0.38**
0.49**
0.35**
1

0.56**
0.50**
0.57**
0.57**
0.48**
0.35**
0.48**
0.36**
1

0.49**
0.45**
0.61**
0.62**
0.36**
0.41**
0.65**
0.34**
0.72**
1

0.57**
0.53**
0.54**
0.68**
0.49**
0.53**
0.55**
0.45**
0.76**
0.69**
1

0.54**
0.53**
0.60**
0.63**
0.37**
0.41**
0.53**
0.34**
0.71**
0.71**
0.77**
1

0.48**
0.58**
0.59**
1

0.48**
0.55**
0.56**
0.73**
1

0.41**
0.40**
0.39**
0.51**
0.42**
1

0.22*
0.37**
0.36**
0.50**
0.35**
0.82**
1

0.39**
0.46**
0.45**
0.45**
0.40**
0.60**
0.49**
1

0.40**
0.46**
0.46**
0.55**
0.59**
0.51**
0.44**
0.43**
1

0.43**
0.54**
0.61**
0.65**
0.61**
0.53**
0.53**
0.56**
0.73**
1

0.47**
0.65**
0.61**
0.63**
0.66**
0.49**
0.38**
0.53**
0.68**
0.83**
1

0.42**
0.57**
0.56**
0.64**
0.60**
0.48**
0.42**
0.48**
0.74**
0.83**
0.81**
1

PF Physical functioning, RP role limitations due to physical problems, RE role limitations due to emotional problems, SF social functioning, BP
bodily pain, VT vitality, MH mental health, GH general health, Physical physical function, Social social function
* p<0.05; ** p<0.01

open surgery (Fig. 1). The SF-36 and the GIQLI before and
3 months after cholecystectomy revealed improvement rates
of from 6.76% to 60.83% and from 20.33% to 43.66%,
respectively. Further, the GEE approach produced the
highest mean scores for GIQLI symptoms 3 months after
cholecystectomy. Specifically, as compared to a relatively
low score of 51.26 before cholecystectomy, the mean SF-36
score for role limitations due to physical problems was
81.60 after cholecystectomy, an improvement of 59.20%.
The mean SF-36 score for role limitations due to emotional
problems changed from 51.90 to 83.08, indicating that the
role limitations due to emotional problems was the most
improved subscale, with an improvement rate of 60.83%.
The least improved SF-36 subscale was general health, with
an improvement rate of 6.76%.
Except for the general health subscale in the SF-36, all
SF-36 and GIQLI subscales revealed considerable differences between responsiveness estimates calculated preoperatively and those calculated 3 months after cholecystectomy
(Table 3). Further, equivalence test results revealed the 95%

confidence interval of MCID scores (CL, CU) all exceeded
5, except for the SF-36 general health (CL=1.20). However, the estimated responsiveness and MCID in the GIQLI
were generally higher than those of the SF-36 before and
after cholecystectomy. Therefore, the correlation between
the GIQLI and the SF-36 required use of the bootstrap
method to analyze differences in responsiveness. Because
the GIQLI subset symptoms cannot be compared with any
SF-36 subset, we choose emotional, physical function, and
social function for responsiveness differences comparison.
Table 4 displayed statistical differences between the GIQLI
and the SF-36 in responsiveness estimates of ES and SRM.
The differences were considered statistically significant at
confidence intervals other than zero. The emotional and
physical function subscales statistically differed between
the GIQLI and the SF-36, but the social functioning
subscales did not. The GIQLI exhibited better responsiveness in the emotional and physical function subscales,
whereas the SF-36 revealed better responsiveness in the
social function subscale.
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Table 2 Floor and Ceiling Effects before and 3 Months after
Cholecystectomy

SF-36
PF
RP
RE
SF
BP
VT
MH
GH
GIQLI
Symptoms
Emotions
Physical
Social

Before
cholecystectomy

After cholecystectomy
(3 months)

Floor
effect (%)

Ceiling
effect (%)

Floor
effect (%)

Ceiling
effect (%)

4.40
21.51
26.54
0.63
1.89
0.63
2.52
2.52

29.56
44.65
48.43
31.45
10.69
1.89
1.89
3.77

1.26
16.35
15.09
0.63
1.26
0.63
0.63
1.26

48.43
67.99
69.25
46.54
28.93
2.89
2.52
3.14

0.63
0.63
0.63
1.26

3.14
5.66
1.26
27.67

0.63
0.63
0.63
0.63

11.38
12.70
4.59
35.91

PF Physical functioning, RP role limitations due to physical problems,
RE role limitations due to emotional problems, SF social functioning,
BP bodily pain, VT vitality, MH mental health, GH general health,
Physical physical function, Social social function

Discussion
Based on the assessments of the GIQLI and the SF-36, this
comparative study yielded systematic and comprehensive
data regarding responsiveness and MCID in patients
undergoing cholecystectomy.
Preoperative and 3-month postoperative Pearson correlation analyses revealed significant correlation between the
SF-36 and GIQLI. Thus, these two measures demonstrated

construct validity, which is consistent with previous
studies.6,11
An ideal HRQoL instrument should produce neither
floor nor ceiling effects. Regarding the floor and ceiling
effects of the SF-36 and the GIQLI, there seems to be room
for improvement in these two measures. As Wyrich et al.19
pointed out, 15% would be a critical value for the largest
proportion of patients who should score the maximum or
minimum possible scores. In this study, the GIQLI revealed
no floor or ceiling effects before or after cholecystectomy,
but the social functions subscale revealed a remarkable
significant notable ceiling effect. Before cholecystectomy,
the SF-36 exhibited a floor effect in role limitations due to
physical and emotional problems and a ceiling effect in
physical functioning and social functioning, as well as role
limitations due to physical and emotional problems. After
medical intervention and treatment management, the floor
effect decreased at 3-month survey. However, as cholecystectomy is widely performed and has a high success rate,
the ceiling effect is extremely problematic in postoperative
outcome measurement. Therefore, discriminating between
patients presenting a ceiling effect and determining the
impact of underestimating its effect after cholecystectomy
may be extremely difficult.
Analysis of longitudinal changes indicated the role
limitations due to physical and emotional problems of the
SF-36 exhibited the highest improvement rate. Before
cholecystectomy, the mean scores for physical and emotional roles were relatively lower than those for other
scales, probably because these roles were limited by the
physical and emotional function of patients. The patients
could resume their role limitations immediately after
cholecystectomy. Conversely, the areas of pain relief and
symptom functions revealed relatively greater improvement

100
90
80

88.84

90.12

88.37
81.6

83.08

72.05

65.72
51.26

85.29

88.63

53.22

51.9

73.62

73.39

72.09

70
60

86.6

79.93

55.7

68.68
59.05

60.5
56.67

60.3

62.86

50
40
30
20
10
0
PF

RP

RE

SF

BP

VT

MH

PRE

POST

Figure 1 Longitudinal changes in each subscale of the SF-36 and the
GIQLI before and 3 months after cholecystectomy. Domains: PF
physical functioning, RP role limitations due to physical problems, RE
role limitations due to emotional problems, SF social functioning, BP
bodily pain, VT vitality, MH mental health, GH general health,

GH

Symptoms

Emotions

Physicals

Socials

Symptoms, Emotions, Physical function, Social function. All p values
denote statistically significant differences between preoperative and 3month postoperative baseline scores for age, gender, number of
comorbidities, average lengths of stay, and laparoscopic versus open
surgery.
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Table 3 Estimated Responsiveness and MCID for the SF-36 and the GIQLI
Responsiveness estimates

SF-36
PF
RP
RE
SF
BP
VT
MH
GH
GIQLI
Symptoms
Emotions
Physical
Social
Total scores

MCID

CR (%)

ES

SRM

RE

CL

CU

23.29
59.20
60.83
22.58
50.19
17.99
16.30
6.76

0.53
0.64
0.64
0.63
1.04
0.52
0.47
0.17

0.55
0.61
0.57
0.64
0.93
0.53
0.52
0.23

0.30
0.37
0.33
0.41
0.86
0.28
0.27
0.05

12.03
22.59
22.73
12.33
22.25
7.11
6.73
1.20

21.54a
38.10a
39.64a
20.22a
31.17a
12.93a
12.52a
6.46a

22.79
43.66
35.70
20.33
28.13

0.86
1.12
1.01
0.62
1.02

0.87
1.10
0.91
0.60
1.00

0.76
1.20
0.82
0.36
1.00

13.75
22.59
18.61
11.09
16.41

19.70a
30.05a
26.27a
18.87a
22.44a

MCID Minimal clinically important differences, PF physical functioning, RP role limitations due to physical problems, RE role limitations due to
emotional problems, SF social functioning, BP bodily pain, VT vitality, MH mental health, GH general health, Physical physical function, Social
social function, CR change ratio, ES effect size, SRM standardized response means, RE relative efficiency, CL 95% confidence interval at lower
limit, CU 95% confidence interval at upper limit
a
No equivalence (good responsiveness)

than other functions. Taken together, perhaps this might
imply that cholecystectomy improves role limitations due to
emotional or physical problems by relieving bodily pain
and emotional burdens that accompany cholecystitis/symptomatic cholelithiasis. Consequently, improved role limitations, pain relief, and symptom function might improve
physical, emotional, and social functions, as well as overall
quality of life. However, minor improvements in physical
function, vitality, and mental health were found immediately after cholecystectomy, which may explain the poorest
improvement rate in the SF-36 general health subscale. This
might implicate that symptomatic cholelithiasis or cholecystitis is not a severe disease to such a patient group.
This study is the first to compare the GIQLI and the SF36 for responsiveness and MCID in cholecystectomy
patients treated at two medical centers. The data derived
by this study can help clinicians and health researchers
decide which measure is most effective for evaluating
HRQoL before and after cholecystectomy. The responsiveness estimates for the GIQLI generally exceeded 0.5, which
can be interpreted as medium change.20 The SF-36 also
presented good results in all subscales except mental and
general health, which revealed improvement after surgery.
Additionally, ES and SRM estimates were conceptually
similar, which is consistent with an earlier finding reported
by Zou.21
Schmitt and Di Fabio9 suggested that statistically
significant group changes may not exhibit statistical
significance at the individual level. Based on the patient

outcomes reported in that study, MCID is an essential
measure for comparing two HRQoL instruments. In a
subsequent study of patients undergoing total knee replacement,7 MCID ranged from 14.52 (stiffness) to 22.87 (pain)
on the Western Ontario and McMaster Universities Osteoarthritis Index, and SF-36 ranged from 11.56 (physical
functioning) to 16.86 (bodily pain). In the 6-month survey
of another study of patients with obstructive sleep apnea,
the SF-36 vitality scores were 20.7–24.2 points. At the 18month survey, scores for role limitation due to physical
problems, social functioning, vitality, and general health
were 2.5–7.5, 5.5–6.6, 7.5–8.7, and 13.5–15.5 points,
respectively.22 A comprehensive literature review reveals
no other reports of GIQLI to calculate the MCID.
The 95% confidence interval of the MCID (CL, CU) for
each subscale of the GIQLI or the SF-36 in this study
Table 4 Comparative Responsiveness Estimates of Effect Size and
Standardized Response Mean of the GIQLI and the SF-36
Subscale

Emotional
Physical function
Social function
a

GIQLI–SF-36 (estimate [95% CI])a
Effect size

Standardized
response mean

0.48 (0.12, 0.84)
0.48 (0.22, 0.74)
−0.01 (−0.33, 0.31)

0.53 (0.21, 0.85)
0.36 (0.13, 0.59)
−0.04 (−0.34, 0.26)

Differences are presented in effect size and standardized response
mean (95% confidence interval obtained by bootstrapping).
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Table 5 Comparative Effectiveness of HRQoL Instruments Reported in Previous Studies
Authors (publication date)

Country

No. of
subjects

Measurement time
intervals

Instrument

Findings

Shi HY et al. (present study)

Taiwan

159

Preoperative and
3-month surveys

GIQLI, SF-36

Drossman D et al. (2007)26

USA

402

Preoperative and
3-month surveys

IBS-QOL, SIP

Finan KR et al. (2006)27

USA

55

GISS, SF-36

Quintana JM et al. (2005)5

Spain

650

Preoperative and
17.1-month surveys
Preoperative and 3month surveys

Quintana JM et al. (2001)28

Spain

353

GIQLI revealed greater overall effectiveness
than the SF-36 between preoperative and
3-month surveys
IBS-QOL exhibited treatment responsiveness
superior to the SIP; meaningful clinical
improvement was 2.8 points for SIP and 14
for IBS-QOL
GISS was relatively more effective for GI
symptoms than the SF-36
GIQLI was relatively more effective than the
SF-36 for those who were considered
appropriate candidates for cholecystectomy
Responsiveness of the GIQLI, as measured
by mean standardized response, ranged from
0.45 to 0.82, which was superior to that of
the generic questionnaire SF-36 (0.20 to
0.56)

Preoperative and
3-month surveys

GIQLI, SF-36

GIQLI, SF-36

GIQLI Gastrointestinal Quality of Life Index, SF-36 Medical Outcomes Study Short Form-36 Health Survey, IBS-QOL Irritable Bowel SyndromeQuality of Life, SIP Sickness Impact Profile

exceeded 5 (except SF-36 general health), indicating
significantly improved health status after cholecystectomy.
The MCID observed in this study was higher than that
reported in previous studies of cholecystectomy patients,7,23
which may be attributable to differing medical treatment or
disease severity.
Importantly, although the improvements were in different subscales of the GIQLI and the SF-36, the estimated
effectiveness of the GIQLI generally was greater than that
of the SF-36. However, such effectiveness estimates in
previous studies4,5 were made using a small sample size or
lacked comparative statistical data before and after interventions. Thus, the bootstrap method employed in this
study generated a 95% confidence interval. Although the
two measures significantly differed in responsiveness, each
exhibited superior responsiveness in different subscales.
The GIQLI exhibited superior responsiveness in emotional
and physical function subscales, whereas the SF-36 had
better responsiveness in social function. This difference
may have been due to the additional SF-36 subscales for
vitality, mental health, and general health, which had low
responsiveness.
An acknowledged limitation of this study is the small
sample size, which restricts the extent to which the findings
can be generalized to larger populations. Future studies are
needed to examine outcomes, patient attributes, hospital
attributes, quality of care, preoperative functional status,
and related factors in a larger population. Further, the
patient outcome may be highly dependent on variables such
as operator proficiency, advancing technology, and avail-

able facilities.24,25 However, all procedures evaluated in
this study were performed by surgeons with the most
experience in cholecystectomy procedures in each of two
different institutions, and the potential confounding factors
in both effectiveness and MCID were controlled simultaneously. Given this design, the surgical outcomes in this
study were more representative than those of a singlesurgeon study.
Table 5 presents a cross-sectional comparison to confirm
the data regarding the effectiveness of the GIQLI and the SF36. Data from this and four other similar studies performed in
the United States and Europe were comparatively analyzed.5,26–28 All four studies were comparable to the current
study in sample size, performance of both preoperative and
postoperative surveys, and application of both diseasespecific and generic HRQoL instruments. While several
other studies in orthopedic surgery and medicine have used
MCID to compare HRQoL instruments,6,7 no investigators
have applied MCID calculations to the GIQLI. The current
finding of greater responsiveness of the disease-specific
measure in comparison with the generic measure was
consistent with all comparable studies examined. Specifically, the increased responsiveness of the disease-specific
measure suggests that symptoms and related functions
improve more rapidly and more completely than overall
quality of life in patients who undergo cholecystectomy.
In conclusion, the comparative results of this prospective
cohort study provide comprehensive and systematic information regarding the expected responsiveness and MCID in
patients undergoing cholecystectomy. The GIQLI exhibited
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responsiveness superior to that of the SF-36 between the
preoperative and 3-month surveys. Therefore, clinicians
and health researchers may consider weighting the diseasespecific measure more heavily than the generic measure to
determine treatment effectiveness. Further study may also
examine the extent to which the HRQoL instrument is
applicable to other forms of gastrointestinal surgery.

References
1. Sanders G, Kingsnorth AN. Gallstones. BMJ 2007;335:295–299.
DOI 10.1136/bmj.39267.452257.AD.
2. Livingston EH, Miller JA, Coan B, Rege RV. Costs and utilization
of intraoperative cholangiography. J Gastrointest Surg 2007;11
(9):1162–1167. DOI 10.1007/s11605-007-0209-9.
3. de Reuver PR, Sprangers MA, Gouma DJ. Quality of life in bile
duct injury patients. Ann Surg 2007;246:161–163. DOI 10.1097/
SLA.0b013e318070cble.
4. Gurusamy K, Junnarkar S, Farouk M, Davidson BR. Metaanalysis of randomized controlled trials on the safety and
effectiveness of day-case laparoscopic cholecystectomy. Br J Surg
2008;95(2):161–168. DOI 10.1002/bjs.6105.
5. Quintana JM, Cabriada J, Aróstegui I, Oribe V, Perdigo L, Varona
M et al. Health-related quality of life and appropriateness of
cholecystectomy. Ann Surg 2005;241:110–118.
6. Fryback DG, Dunham NC, Palta M, Hanmer J, Buechner J,
Cherepanov D et al. US norms for six generic health-related
quality-of-life indexes from the national health measurement
study. Med Care 2007;45:1162–1170.
7. Escobar A, Quintana JM, Bilbao A, Aróstegui I, Lafuente I,
Vidaurreta I. Responsiveness and clinically important differences
for the WOMAC and SF-36 after total knee replacement.
Osteoarthr Cartil 2007;15:273–280. DOI 10.1016/j.jcli
nepi.2004.02.007.
8. Turner D, Otley AR, Mack D, Hyams J, de Bruijne J, Uusoue K et
al. Development, validation, and evaluation of a pediatric
ulcerative colitis activity index: a prospective multicenter study.
Gastroenterology 2007;133:423–432. DOI 10.1053/j.gas
tro.2007.05.029.
9. Schmitt JS, Di Fabio RP. Reliable change and minimum important
difference (MID) proportions facilitated group responsiveness
comparisons using individual threshold criteria. J Clin Epidemiol
2004;57:1008–1018. DOI 10.1016/j.jclinepi.2004.02.007.
10. Huang IC, Wu AW, Frangakis C. Do the SF-36 and WHOQOL-BREF
measure the same constructs? Evidence from the Taiwan population.
Qual Life Res 2006;15:15–24. DOI 10.1007/s11136-005-8486-9.
11. Yeung SM, Shiu AT, Martin CR, Chu KM. Translation and
validation of the Chinese version of the Gastrointestinal Quality of
Life Index in patients with gastric tumor. J Psychosom Res
2006;61:469–477. DOI 10.1016/j.jpsychores.2006.03.049.
12. Tang B, Cuschieri A. Conversions during laparoscopic cholecystectomy: risk factors and effects on patient outcome. J Gastrointest
Surg 2006;10(7):1081–1097. DOI 10:1016/j.gassur.2005.12.001.
13. Giger UF, Michel JM, Opitz I, Th Inderbitzin D, Kocher T,
Krähenbühl L. Swiss Association of Laparoscopic and Thoracoscopic Surgery (SALTS) Study Group. Risk factors for perioperative complications in patients undergoing laparoscopic

J Gastrointest Surg (2008) 12:1275–1282

14.

15.

16.

17.

18.

19.

20.
21.

22.

23.

24.

25.

26.

27.

28.

cholecystectomy: analysis of 22,953 consecutive cases from the
Swiss Association of Laparoscopic and Thoracoscopic Surgery
database. J Am Coll Surg 2006;203(5):723–728. DOI 10.1016/j.
jamcollsurg.2006.07.018.
Terwee CB, Dekker FW, Wiersinga WM, Prummel MF, Bossuyt
PM. On assessing responsiveness of health-related quality of life
instruments: guidelines for instrument evaluation. Qual Life Res
2003;12:349–362. DOI 10.1023/A:1023499322593.
Simon R, Maitournam A. Evaluating the efficiency of targeted
designs for randomized clinical trials. Clin Cancer Res
2004;10:6759–6763. DOI 10.1158/1078-0432.CCR-04-0496.
Jaeschke R, Singer J, Guyatt GH. Measurement of health status.
Ascertaining the minimal clinically important difference. Control
Clin Trials 1989;10:407–415. DOI 10.1016/0197-2456(89)90005-6.
Tsong Y, Shen M. An alternative approach to assess exchangeability of a test treatment and the standard treatment with normally
distributed response. J Biopharm Stat 2007;17:329–338. DOI
10.1080/10543400601177301.
Chang E, Abrahamowicz M, Ferland D, Fortin PR, CaNIOS
Investigators. Comparison of the responsiveness of lupus disease
activity measures to changes in systemic lupus erythematosus
activity relevant to patients and physicians. J Clin Epidemiol
2002;55:488–497. DOI 10.1016/S0895-4356(01)00509-1.
Wyrwich KW, Tierney WM, Wolinsky FD. Further evidence supporting an SEM-based criterion for identifying meaningful intra-individual
changes in health-related quality of life. J Clin Epidemiol
1999;52:861–873. DOI 10.1016/S0895-4356(99)00071-2.
Cohen J. Statistical power analysis for the behavioural sciences.
New York: Academic, 1977.
Zou GY. Quantifying responsiveness of quality of life measures
without an external criterion. Qual Life Res 2005;14:1545–1552.
DOI 10.1007/s11136-004-0027-4.
Pichel F, Zamarrón C, Magán F et al. Health-related quality of life
in patients with obstructive sleep apnea: effects of long-term
positive airway pressure treatment. Respir Med 2004;98:968–976.
Wells G, Li T, Maxwell L, MacLean R, Tugwell P. Determining
the minimal clinically important differences in activity, fatigue,
and sleep quality in patients with rheumatoid arthritis. J
Rheumatol 2007;34:280–289.
Rabeneck L, Davila JA, Thompson M, El-Serag HB. Surgical
volume and long-term survival following surgery for colorectal
cancer in the Veterans Affairs Health-Care System. Am J Gastroenterol 2004;99:668–675. DOI 10.1111/j.1572-0241.2004.04135.x.
Solomon DH, Losina E, Baron JA, Fossel AH, Guadagnoli E,
Lingard EA et al. Contribution of hospital characteristics to the
volume–outcome relationship: Dislocation and infection following
total hip replacement surgery. Arthritis Rheum 2002;46:2436–
2444. DOI 10.1002/art.10478.
Drossman D, Morris CB, Hu Y, Toner BB, Diamant N, Whitehead
WE et al. Characterization of health related quality of life
(HRQOL) for patients with functional bowel disorder (FBD) and
its response to treatment. Am J Gastroenterol 2007;102:1442–
1453. DOI 10.1111/j.1572-0241.2007.01283.x.
Finan KR, Leeth RR, Whitley BM, Klapow JC, Hawn MT.
Improvement in gastrointestinal symptoms and quality of life after
cholecystectomy. Am J Surg 2006;192:196–202. DOI 10.1016/j.
amjsurg.2006.01.020.
Quintana JM, Cabriada J, López de Tejada I, Varona M, Oribe V,
Barrios B, Perdigo L, Bilbao A. Translation and validation of the
gastrointestinal Quality of Life Index (GIQLI). Rev Esp Enferm
Dig 2001;93:693–706.

