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Abstract

Background One in five people with gallstones develop symptoms (~ 13 million in the US), yet only a fraction undergo
cholecystectomy. The frequency of and factors associated with patients choosing medical management for gallbladder disease
are not well understood. The goal of this study was to assess patient decision-making regarding cholecystectomy, experiences
with medical management, and interest in a clinical trial comparing cholecystectomy with medical management.

Methods We conducted a cross-sectional survey from January 2020 through May 2020 using Amazon’s crowdsourcing
platform, MTurk. After a brief screening survey to determine gallbladder disease history and cholecystectomy status, eligible
users without prior cholecystectomy were invited to complete the full survey for US $2.50.

Results There were 148 responses included in analysis (93.7% of attempted). Participants were 54% female with a mean
age of 36.2 (SD 11.3) years. 36% of participants had used medications or supplements to manage their symptoms with 17%
using lecithin and 22% using ursodeoxycholic acid (Ursodiol®). 85% attempted lifestyle modifications to manage symp-
toms. Surgery was recommended for 60% of which 43% reported planning cholecystectomy. Among those recommended
operation, most common reasons for pursuing were symptoms (50%) and symptoms interfering with care of family (42%),
while most common reasons for not pursuing were risks of surgery/anesthesia (56%), ongoing medical management (50%),
and symptom tolerance (38%). 67% reported willingness to participate in a clinical trial comparing medical management
to cholecystectomy.

Conclusion A significant portion of patients with symptomatic gallbladder disease choose not to undergo cholecystectomy.
One of the most common reasons for avoiding surgery was the use of alternative therapies, despite limited evidence to support
their use. The lack of prospective comparison of cholecystectomy to medical therapies for the management of gallbladder
disease, along with patient interest, support the need for a clinical trial.

Gallbladder disease is common in Western populations, with
gallstones prevalent in one in five adults [1]. Of those with
gallstones, it is estimated that one-fifth (~ 13 million people
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in the United States [US]) will develop symptoms in their
lifetime [2]. As a result, laparoscopic cholecystectomy (LC)
is one of the most common abdominal surgeries performed
in the US, with as many as 700,000 undergoing the proce-
dure annually [3]. However, the discrepancy between the
number of patients presenting with symptomatic gallbladder
disease—estimated 1.8 million ambulatory care visits each
year—and the number cholecystectomies performed sug-
gests that a significant number of patients are foregoing or
delaying cholecystectomy in lieu of alternative management
strategies [4, 5].

A number of medical therapies for gallstones have been
proposed but few have demonstrated meaningful efficacy [6].
These include oral supplements, such as lecithin, a synthetic
phospholipid; and oral medications, such as ursodeoxycholic
acid (Ursodiol®), a synthetic bile acid, and cholesterol-low-
ering medications (e.g., Simvastatin®) [7]. As a result of the
limited evidence, physicians are left with few alternatives
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to offer patients hesitant to undergo LC. However, despite
the lack of level one evidence to support these therapies, a
number of non-peer-reviewed sources continue to recom-
mend their use [8—10]. The frequency with which patients
are turning to these therapies is not known.

The factors associated with patients choosing medical
management over cholecystectomy for gallbladder disease
have not been previously described. Understanding this deci-
sion-making process would allow surgeons to better counsel
patients in the management of their gallbladder disease. The
goal of this study was to examine the factors in decision-
making for patients with symptomatic gallbladder disease
among patients that have not undergone cholecystectomy
using Amazon’s Mechanical Turk MTurk: Amazon, Inc.),
a crowdsourcing platform. As a secondary goal, we assessed
the use of medical management strategies and interest in a
clinical trial comparing medical and surgical management
of symptomatic gallstone disease.

Methods
Study design

We conducted a cross-sectional survey using MTurk from
January through May 2020, targeting US adults (age 18 and
older) with a history of gallbladder disease who had not
previously undergone cholecystectomy. MTurk is an online
labor market consisting of tens of thousands of workers
who can be recruited to complete Human Intelligence Tasks
(HITs). The questionnaire administered in this study was
developed according to the CHERRIES guidelines for Web-
based surveys [11]. Participants were provided information
on the purpose of the study, data that would be collected,
time to complete the questionnaire, and reimbursement prior
to agreeing to participate. The questionnaire was designed
using the Qualtrics (Provo, UT) survey platform by our mul-
tidisciplinary team. This study was deemed exempt from
review by the University of Washington Human Subjects
Division (STUDY00008920) prior to survey administration.

Study population

MTurk users residing in the US with at least 100 prior com-
pleted HITs and a HIT approval percentage greater than
95% were eligible to complete the screening questionnaire
which assessed personal history of gallbladder disease and
prior cholecystectomy [12, 13]. The purpose of the screening
questionnaire was to ensure participants met the study inclu-
sion criteria of a history of gallbladder disease without prior
cholecystectomy. The internet protocol (IP) addresses asso-
ciated with each response was recorded in order to identify
and remove [P addresses providing multiple or inconsistent
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responses. The questionnaires incorporated reCAPTCHA to
prevent internet bots from accessing the survey. Users with
a history of benign gallbladder disease that had not previ-
ously undergone cholecystectomy were invited to complete
the password-protected, full questionnaire assessing their
experience. Participants were reimbursed $2.50 USD based
on the time required to complete each survey and the Wash-
ington state minimum wage ($13.50 USD/hr) at the time of
survey administration [14].

Questionnaire structure

The full questionnaire consisted of 47 questions, requiring
approximately 10 min to complete. First, participants were
asked to describe their gallbladder disease (i.e., cholelithi-
asis, cholecystitis, dyskinesia), whether cholecystectomy
was recommended by a surgeon, plans for future treatment
(i.e., future surgery), and reasons for or against choosing
cholecystectomy. Next, participants were asked about fac-
tors in their decision-making regarding treatment for their
gallbladder disease. Participants were asked to rate the influ-
ence of 14 factors (Fig. 1) in their decision-making using a
Likert scale from 1 “Not at all important” to 5 “Extremely
important.” These factors were based on previous studies
of patient-centered outcomes in biliary disease [15]. Free
response questions allowed participants to provide additional
factors in their decision-making that were not previously
listed.

Participants were then asked about their experience with
medicinal interventions for gallbladder disease, including
lecithin, ursodeoxycholic acid, statin medications, and diet
and lifestyle modifications. A description was provided for
each medication that included each medication’s mechanism
of action, generic and trade names for each, and how each
medication is typically used. Questions were then posed
assessing prior use, interest in future use, and willingness
to participate in a hypothetical-randomized trial comparing

Decision-Making Factors
Frequency/severity of pain attacks
Dietary restrictions

Other bowel symptoms

Ability to miss work

Ability to care for family

Physical limitations post-surgery
Risks of surgery

Fear of surgery

Scarring after surgery

Cost of surgery

Physician recommendation
Other recommendation
Research supporting treatment
Advertising for treatment

Fig. 1 Pre-specified decision-making factors
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medical management to cholecystectomy for symptomatic
gallbladder disease. Additional free response questions
assessed reasons for/against willingness to participate this
hypothetical trial. Current gastrointestinal quality of life (GI
QoL) was assessed using the 10-question gastrointestinal
quality of life index (GIQLI-10) to understand the role of
ongoing symptom in decision-making. The GIQLI-10, an
abbreviated version of the of the 36-question gastrointesti-
nal quality of life index (GIQLI), assesses gastrointestinal
symptoms in the previous two weeks and is scored from 0
“low” to 40 “high” [16-18]. Prior to completion of the sur-
vey participants were asked to provide their age, sex, gender
identity, race, ethnicity, highest education level achieved,
and source of medical insurance. Two consistency checks
were built into the full questionnaire, to ensure participant
attention and consistency.

Data analysis

Data analysis was conducted using Stata 16.1 (College Sta-
tion, TX). Individuals who failed consistency checks were
excluded from analysis. Categorical data were compared
using chi-squared tests and Fisher’s exact test where appro-
priate. Normally distributed continuous data were summa-
rized as mean and standard deviation (SD) and compared
using a student’s ¢ test. Factors in decision-making were
compared between participants planning and not planning
cholecystectomy, limited to individuals for whom a surgeon
offered or recommended surgery. The relative importance of
each factor was determined comparing the average score of
each factor to the composite average of all factors. Thematic
analysis of free response questions was performed by two
authors (AL and JL) to identify additional factors influenc-
ing patient decision-making. Complete case analysis was
performed as missing data were minimal and unlikely to
introduce bias.

Results
Study population

The screening survey received 1011 responses. Duplicate
and inconsistent responses to screening were eliminated
leaving 859 quality responses (Fig. 2). Of these, 219 were
eligible to complete the full questionnaire resulting in 153
responses. Five surveys were excluded based on ineligible
responses (no gallbladder disease [n=2], prior cholecys-
tectomy [n=1], low-quality responses [n=1], and failed
consistency check [n=1]). The final study population of
148 participants was 54% female with a mean age of 36
(SD 12) years. Most described their disease as symptomatic
gallstones (57%), followed by cholecystitis (26%) and then

Screening survey responses
(n=1,011)

Yes ) . ) .
Duplicate/inconsistent submissions?

Excluded Unique MTurk users
(n=252) (n=859)

/L//lHistow of gallbladder disease?

Excluded Users with gallbladder disease
(n=404) (n=455)

‘///N—o—//l Prior cholecystectomy?

Excluded Users post-cholecystectomy
(n=236) (n=219)

/L/l Attempted survey?

No response | Completed responses
(n=66) (n=153)
Yes .
Ineligible responses?
Excluded Final study population
(n=5) (n=148)

Fig.2 Arrival at study population

dyskinesia (17%). The majority (81%) reported symptom
onset at least six months prior to survey completion.

Planned cholecystectomy

Approximately one-third of participants (50/148) reported
planning cholecystectomy in the future. When directly
asked their reasons for pursuing surgery, the most common
responses were frequency/severity of symptoms (50%), ina-
bility to care for family due to symptoms (42%), and worry
about future attacks (41%). In those not planning surgery, the
most cited reasons included risks of surgery and anesthesia
(56%), use of other therapies (50%), and current tolerance
of symptoms (38%). Only 6% of participants not pursuing
surgery cited a lack of benefit (i.e., “I don’t think surgery
would help my symptoms”) as a reason for their decision.
GI QoL was lower in those planning surgery (32.4 [95%
Confidence Interval (CI) 30.5-34.3] vs 36.2 [34.8-37.6]).
Characteristics of participants planning and not planning to
have surgery are described in Table 1.

Factors in decision-making

Among those planning cholecystectomy, 38 (76%) reported
surgery was recommended by a surgeon compared to
50 (51%) of those not planning for surgery. Among all
patients recommend surgery, factors rated as most impor-
tant in their decision were the frequency/severity of pain
symptoms, cost of surgery, and inability to miss work for
surgery. Scarring, recommendations of non-physicians,
and advertising did not factor heavily in participant
decision-making. Compared to participants not planning
cholecystectomy, participants planning for surgery rated
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Table 1 Participant

L Cholecystectomy Cholecystectomy not p Value
characteristics (n=148) planned (n=50) planned (n=98)

Age 0.83
Mean (SD) 35.7 (12.6) 36.1 (11.1)

Sex, n (%) 0.01
Female 19 (38) 61 (62)

Race, n (%) 0.09
White 34 (68) 82 (84)
Black 6 (12) 7()
Asian 1(2) 0(0)
Native American or Alaska Native 6 (12) 2(2)
Hawaiian Native or Pacific Islander 1(2) 0(0)
Multiracial 24 77

Ethnicity, n (%) 0.01
Hispanic/Latinx/Spanish 12 (24) 8 (8)

Education level, n (%) 0.45
High school diploma/GED 5(10) 6 (6)
Some college 8 (16) 29 (30)
2-Year degree 4 (8) 8 (8)
4-Year degree 27 (54) 41 (42)
Graduate degree 6 (12) 14 (14)

Source of insurance, n (%) 0.03
Employer based 21 (42) 55 (56)
Purchased plan 8 (16) 7@
Medicare 12 (24) 7(7)
Medicaid 5(10) 10 (10)
Other* 0(0) 909
None 4(8) 10 (10)

Disease description, n (%) 0.69
Symptomatic cholelithiasis 31 (62) 54 (55)
Cholecystitis 12 (24) 26 (27)
Biliary dyskinesia 7(14) 18 (18)

Time since symptom onset, n (%) 0.15
Less than 6 months 9(18) 19 (19)
6 Months to 1 year 15 (30) 21 (21)
1 Year to 2 years 16 (32) 26 (27)
2 Years to 5 years 9 (18) 17 (17)
More than 5 years 1(2) 15 (15)

*Other includes Military/VA, Indian Health Services, and other non-specified sources of insurance

physician recommendations and research supporting treat-
ment as more important and cost as less important in their
decision (Fig. 3). Analysis of free responses identified
several additional recurring themes in decision-making.
Several participants cited their current quality of life, as
well as that after surgery, as a driving factor in their deci-
sion. Additionally, 10% of those not planning surgery cited
their use of alternative therapies as their primary reason.
Of note, one participant cited the COVID-19 pandemic as
their reason for not planning surgery.
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Experience with medical management

Use of alternative therapies was high in the study popu-
lation with 36% reporting prior or ongoing use of sup-
plements or medications for their gallbladder symptoms.
Prior lecithin use was reported by 17% and 71% of par-
ticipants reported willingness to take lecithin if recom-
mended by a physician. Ursodeoxycholic acid use was
reported by 22%, and 58% would be willing to try it after
explanation of potential side effects. Statin use was more
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Fig.3 Relative importance
of factors in decision-making

among patients recommended

cholecystectomy. Decision- @ Planning Surgery (n=38)

| Not Planning Surgery (n=50)

making factors for treatment
of gallbladder disease among
patients recommended surgery.
Scored on Likert scale from

1 ‘Not at all important” to

5 “Extremely important.”
Presented as mean categorical
response with axis set at cumu-
lative mean response of 3.25.

* Indicates p value <0.05 from
two-sided 7 test
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common, reported by 30% with 56% willing to trial for
their gallbladder. Thematic analysis of responses provided
by those unwilling to trial medical therapies identified
concerns about side effects, lack of evidence, and distrust
of medications as the most common reasons for refusal.
Diet and lifestyle modifications had been attempted by
85% and 91% reported they would be willing to attempt
lifestyle modifications as part of clinical research study.
Analysis of write-in responses identified non-specific
“gallbladder flushes” as the only additional non-surgical
therapy used by participants.

Interest in a clinical trial

Willingness to participate in a randomized trial comparing
medical and surgical management of gallbladder disease
was high with 67% reporting they would be open to par-
ticipating in this hypothetical trial. Participants provided
a wide range of reasons for their interest in a clinical
trial. From thematic analysis, the most common themes
provided included avoidance of surgery (e.g., “Surgery
is invasive and could put me out for weeks...”), desire
for relief from ongoing symptoms (e.g., “I am desperate
for relief’), and contributing to research that could help
others (e.g., “Anything that would help research towards
gallbladder disease”). Among those who would not par-
ticipate in a clinical trial, 41% described a preference to
avoid randomization (e.g., “I just want the decision to be
mine” and “I enjoy my freedom of choice”). Several par-
ticipants specifically cited the possibility being assigned
to surgery as their reason for not participating (e.g., “I
have no interest in having surgery”), while others cited
the burdens of participation (e.g., “Too much work” and
“[I don’t] have the time to set aside for such trials”).

Discussion

To the best of our knowledge this is the first study to assess
factors in treatment decision-making among individuals
with gallbladder disease. The majority of participants in this
study had been offered surgery (60%), yet less than half of
these individuals (43%) reported planning cholecystectomy
in the future. Quality of life impairment factors heavily in
this decision as evidenced by the frequency and severity of
symptoms being the most common reason provided by both
those pursuing and not pursuing surgery. This is further evi-
denced by the lower GIQLI-10 scores observed in individu-
als planning for surgery. The use of medical management
in this cohort was high with more than one-third reporting
previous experiences with an oral supplement or medication
for their gallbladder. Further, ongoing medical management
was one of the most common reasons provided among those
not considering surgery. In the context of the frequency with
which participants report turning to medical therapies for
their gallbladder, it is not surprising that interest in a clinical
trial to inform the use of these therapies was high.

Shared decision-making is critical to ensure treatment
decisions align with patients’ values and understanding
the factors influencing patient decision-making is neces-
sary in this process [19]. One prior study found that per-
ceived autonomy and effective surgeon communication
were as important as expected postoperative quality of life
in patients’ decisions to undergo cholecystectomy [20]. In
this cohort of US adults with gallbladder disease we show
that after severity of symptoms, cost of surgery and time
off from work were the most important factors in consider-
ing cholecystectomy. These findings are consistent with past
studies of decision-making factors for patients undergoing
elective surgery. Prior studies of elective orthopedic surgery
found quality of life and cost of surgery as principal fac-
tors in the decision-making process. [21, 22] However, few
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surgeons discuss cost with their patients. Only 7% of patients
who underwent elective hand surgery reported discussing
cost of surgery with their surgeon, despite 48% feeling doc-
tors should initiate a conversation about cost of care and
59% agreeing that surgeons should consider costs to patients
when making treatment decisions [23]. However, it must
also be acknowledged that the relative importance of deci-
sion-making factors differ from patient to patient and that
there is no “one size fits all” approach to shared decision-
making [24]. In our study population, patients considering
surgery were less concerned about cost of surgery and more
highly valued physician recommendation and research sup-
porting the treatment than those not considering surgery.

We identified a high use of medical therapies in this pop-
ulation—one of the most frequently cited reasons for not
pursuing cholecystectomy in our study. It is clear that there
is strong interest among patients for more studies of alter-
natives to cholecystectomy of symptomatic gallstones dis-
ease. Yet, there are a paucity of prospective comparisons of
medical management to surgery in symptomatic gallbladder
disease [5]. In addition to patient interest, there is a strong
clinical need to address this evidence gap. It is recognized
that a significant portion of patients continue to experience
symptoms after cholecystectomy [25-27]. Several studies
have also demonstrated no significant difference in pain out-
comes and satisfaction between patients who do and do not
undergo cholecystectomy for symptomatic gallstones [28,
29]. These studies point to the need to refine the surgical
selection process. Identifying evidence-based alternatives to
cholecystectomy could greatly improve the care of patients
with QoL-limiting disease who prefer to avoid surgery or are
unlikely to improve with cholecystectomy.

This study has several limitations. These findings may
not be generalizable to entire population with gallbladder
disease given the small sample size and that the MTurk pop-
ulation tends to be younger, more often male, less racially
diverse, and more educated than the general US population.
However, MTurk has been shown to be more representa-
tive than other convenience samples typically used in survey
research [30]. Limiting the questionnaire to participants who
had not had prior cholecystectomy likely selected for indi-
viduals with less severe symptoms and disease. However,
patients with complicated gallstone disease (i.e., choledo-
cholithiasis, gallstone pancreatitis) would not be candi-
dates for medical management and were not relevant to our
research question. This study relies on participant-reported
data and lacked clinical information, therefore we could not
adjust for severity of disease that may have impacted patient
decision-making around surgery. However, we expect that
most patients with more severe disease would have previ-
ously undergone cholecystectomy and thus been excluded
from the study. Further, gallbladder disease type did not dif-
fer between those planning and not planning surgery. Some
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have voiced concerns about data quality from MTurk and we
addressed these data quality concerns using recommended
user quality thresholds, using methods to detect duplicate
responses, including a screening survey, and including ques-
tions to monitor internal consistency [13]. Finally, our ques-
tionnaire assessed participants’ stated rather than revealed
preferences and it is possible that a number of participants
who indicated willingness to participate in a clinical trial
would decline if approached. Despite these limitations, our
findings describe the relative importance of decision-mak-
ing factors in cholecystectomy, as well as, the frequency of
medical management for gallbladder disease.

These results provide important insight into the decision-
making of individuals with symptomatic gallbladder disease.
Quality of life and the financial consequences of elective
surgery are significant factors in this decision and should
be explicitly addressed by surgeons. A significant number
of patients opt for medical management options instead of
cholecystectomy for their gallbladder disease despite a pau-
city of evidence supporting these treatments. The ongoing
use of these therapies and substantial patient interest support
the need for a clinical trial comparing their effectiveness
with surgery. The results of such a trial, combined with an
improved understanding of patient decision-making factors,
could greatly improve patient-centered care for gallbladder
disease.
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