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ABSTR ACT   

Background:  In cost-effectiveness analyses,  Qual ity -Adjusted Life  Years (QALY) remains one of  

the most widely used health effect measure. Among the various methods of estimating ut i l i ty 

values,  t ime trade-off  (TTO) has tradit ional ly been one of the dominant methods for el ic it ing 

uti l it ies,  however it  has been presenting several practical  impediments to provide a high and 

fast collect ing process.  

Objective:  To test a method of collecting TTO -derived uti l it ies us ing a plat form cal led Amazon’s 

Mechanical  Turk (MTurk) that provides rel iable,  fast and inexpensive data.  

Methods:  A pre-programmed interactive quest ionnaire was design to simulate a l ive TTO 

interview using Qualtrics.  To val idate the results  members of  the Research  on Research (RoR)  

Group not aware of the research agreed to answer the same questions on a videoconference 

l ive interview. We determined feasibi l ity through assessment quality and cost/benefit  relation 

indicators.  In addit ion, this paper fol lowed the fram ework for reproducible research reports  

proposed by our group.  

Results:  Results:  Our results showed that  the MTurk population is  representat ive of the US 

population (based on 2012 census) and there were no differences on the wil l ingness to l ive 

when compar ing the MTurk sample and the l ive interview sample, and also no differences of 

the WTL when comparing the dif ferent questionnaire designs developed. Preference results 

showed dif ferences only for race (between others and Afr ican -Americans,  and other and white),  

and overall  median values of 0.83 (Q1=0.83;Q3=0.90).  

Conclusions:  MTurk is  a rel iable web place to collect large sample using the TTO method, and 

should be used to collect uti l ity data for CEA.  

 

Keywords : cost-effect iveness,  Quality -Adjusted Life Years ,  t ime trade-off .  
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Introduction 

Because the effect of  medical  interventions 

may be diff icult  to measure and compare, i t  

is  unsurpris ing that there has been 

considerable interest and research into 

developing methods to quantitatively  

measure the health status of  individuals and 

population1. Panel on Cost -Effect iveness in  

Health and Medic ine, a nonfederal panel  

with expertise  in cl inical  medic ine,  ethics,  

and health outcomes measurements,  

concluded that although cost -uti l ity 

analyses do not reflect every element of  

health care decisions,  they do provide 

crit ical ly  important information to apply to  

decisions about health care resource 

al location. The Panel recommended that  

CEAs be conducted from a societal  

perspective in order to al low readers and 

policymakers to judge the relat ive 

magnitudes of health effects.   More 

pertinent ly,  the Panel recommended that  

researchers incorporate qual ity -of- l ife into  

the denominator of the cost/effectiveness  

ratio.    

The most commonly used method of  

quantitat ively comparing these 

intervent ions is  cost -uti l ity analysis,  which 

measures the benefits of competing health 

care interventions using qual ity -adjusted 

l ife years (QALYs)2. The QALY model  

provides a straightforward way to combine 

the two main outcomes of health care 

intervent ions:  1)  quality of l i fe in a gi ven 

health state,  and 2) duration of l i fe in that  

health state into a s ingle index measure3.  

Though other alternatives certainly exist ,  

the QALY has been the mainstay of  

incorporating the valuat ion of health 

outcomes in economic evaluation4. The 

QALY is  based on a uti l ity value, which 

assigns a weight between 0 (for death) and 

1 (for ful l  health)5.  This weight is  the 

relative value of t ime spent in different 

health states1.  

As is  widely known, uti l ity values may be 

el icited either by direct or indirect met hods.   

Direct methods are considered by some 

experts to be more accurate,  as they 

incorporate the subject’s judgment of his  

own health state compared to perfect 

health and death.  In addit ion, indirect 

methods typical ly  use community -

establ ished health prof i les that provide 

scores on impairments on several health 

dimension; however,  these scores usual ly 

offer l itt le  information on the s ignif icance 

of the impairment6.  

Currently,  the dominant methods for 

direct ly el ic it ing uti l ity values are the  
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standard gamble (SG) and the t ime trade -off  

(TTO). These preference techniques produce 

values anchored by ful l  health and being 

dead7. The TTO was originally designed as a  

simpler a lternative to the SG8 and is  used to  

ident ify the point of indifference between a 

fixed length of l i fe in an impaired health 

state and a shorter  l i fe span in perfect 

health. However,  there are pract ical  

impediments to col lecting these direct  

measurements of ut i l ity values (SG and 

TTO);  for example, using people’s individual  

opinion leads to  signif icant variance, 

requiring a large sample size to reach 

statist ical  s ignif icance. In addit ion, direct 

methods are complex to administer and can 

be quite burdensome to part icipants  and 

site staff6 . Thus,  a lthough direct methods of 

uti l ity el ic itation have  signif icant benefits ,  

there are equally s ignif icant  challenges to 

incorporating them into standard CEA.   

Therefore, the aim of this study was to 

develop and validate a novel method for  

direct ly el ic it ing uti l ity weights,  in large 

scale in  an eff icient way.  We therefore used 

a novel for decision analysis  and cost 

effectiveness analys is ,  making use of t ime 

trade-off indirect  method and the 

Mechanical  Turk platform.  

 

Methods 

ETHICS 

This study received ethical  approval from 

the Inst itut ional Review Board at Faculdade 

Ingá, in Brazi l .   Informed consent was 

presented in the f irst  page of the onl ine 

quest ionnaire with a description of the 

survey and its purpose. I f  the respondent 

did not agree with the terms of the 

informed consent  he/she was automatical ly  

taken to the end of the survey.  Data 

collection was based in an electronic  

website cal led Amazon.com’s Mechanical  

Turk (MTurk) 9 (from January 30 to March 3,  

2012).  

DATA COLLECTION MECHANISMS 

MTurk is  a web platform that a l lows 

researchers to obtain a  relat ivel y large 

number of responses in a relatively short  

period of t ime. MTurk distr ibutes tasks  

requiring human intel l igence to a large pool 

of online workers.  Recent research suggests  

that the platform has a similar val idity -  

both internal ly and externally -  as  

laboratory and f ie ld experiments10, and 

that MTurk produces data of  similar 

rel iabil ity as those obtained via tradit ional  

methods consistent with standard decision -

making biases.  MTurk has been previously 

reported to be s ignif icant ly less expensive 
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and more rapid than more tradit ional  survey 

instruments and sources11. In order to 

design our survey instrument,  we used web -

based research survey software called 

Qualtr ics12. The result ing survey was then 

distr ibuted to MTurk workers via the web.  

QUESTIONNAIRE DEVELOPMENT AND DESIGN  

Our objective was to design a TTO 

quest ionnaire on MTurk that would 

reproduce the same result  as a l ive t ime 

trade-off interview. Typically,  TTO 

participants are asked to decide how much 

t ime spent in a state of perfect health they  

would be wi l l ing to  give up in order to 

escape or prevent the health state in 

quest ion13. Specif ic  values for the amount 

of t ime that respondents are wi l l ing to  

“trade-off”  are then varied unti l  the  

respondent is  indif ferent between the two 

alternatives.  The TTO preference (the 

indifference point)  is  thus the length of 

remaining l ife in perfect health divided by 

the length of remaining l ife with the 

evaluated health state. For example, a 

respondent who is  indif ferent  between 

l iv ing with the descr ibed healt h state for  10 

more years and l iv ing with perfect health 

for 5 more years has a  TTO uti l ity of .514.  

Based on this model ,  our instrument was 

developed with the fo l lowing features:  

a)  Health State Descr iption:  We chose knee 

osteoarthrit is  (OA) as  the health  condit ion 

of interest because it  is  one of most 

prevalent joint diseases in the US (CDC).  

Because the health state description has 

been noted as a source of bias  in previous 

TTO studies15, we presented respondents  

with a testimonial  v ideo of an actual  pat ient 

suffering OA followed by a written 

description:  “ Imagine you're 50 years old,  

and you have knee osteoarthrit is,  you have 

daily pain,  di ff iculty cl imbing stairs,  l i ft ing 

heavy weights,  walking long distances,  you 

can't  do heavy domestic duties,  you 

experience morning st iffness,  you take dai ly  

pain ki l lers and you need a cane or a  walker  

to attend social  activit ies.”  

b) Trade-off quest ions:  After the health 

description was presented,  we asked 

respondents to imagine that there was a  

magical  pi l l  capable  of restoring his/her 

knee to normal,  but  in  doing so it  would 

take away some of the remaining 30 years of  

the respondent’s l i fe .  TTO questions were 

then presented in two dif ferent formats:  the 

jumping questions  and the sl ider  (Figure 1) .
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Figure 1 - Example of the Willingness to live assessment in the Mechanical Turk 

 

 

c)  Jumping questions:  Init ia l ly,  respondents  

were presented with two yes/no quest ions:  

a)  if  he or she would take the pi l l  tak ing 

away 5 years and b) 25 years.  Based on 

these answers,  a series of fol low -up 

quest ions would be presented to each 

respondent unt i l  there were no more logical  

options and a f inal decision was reached.  

d) Sl ider:  Each worker would then again be 

presented with the magical  pi l l  opt ion, but  

instead of repeating the option of years 

wil l ing to give up the respondent  was asked 

to select the maximum number of years he 

would be wil l ing to give up us ing a visual 

analog scale.  

e)  Assurance quest ion:  Because the TTO 

method is  a challenging cognit ive task,  it  is  

conceivable that gaining experience with 

the method may influence the result ing 

values16. Therefore, we gave respondents  

the opportunity to reevaluate their  

response by inc luding the assurance 

sentence:  “So based on your previous 

answers,  you could say:  I 'M WILLING TO LIVE 

ONLY X YEARS WITHOUT KNEE PAIN 

COMPARED TO Y YEARS OF LIFE WITH KNEE 

DEGENERATION? Yes/No”. If  the respondent  

answered yes,  they would then move on to 

the next  segment of  the interview;  i f  they 

answered no, they would be taken to the 

beginning of the questionnaire for the 
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opportunity to answer the questionnaire  

again.  

f)  Attent ion quest ion:  We also included 

screening questions that gauge attention in 

order to ident ify  the dis interested 

respondent,  consistent with previously 

published recommendations17. Specif ical ly,  

we asked an attent ion quest ion directly 

related to the video, as  we deemed that 

source was particularly crucial  that  the 

worker understood and watched the video 

carefully to make a conscious and r ight 

trade-off.  

g)  Demographic questions:  We included 

demographic questions to characterize our  

sample, specif ical ly :  age, sex,  race,  

ethnic ity,  marital  status,  education, and 

income.  

h) Comorbidity  question:  Since the objective 

of this project was to validate a TTO method 

for el ic it ing the ut i l i ty of knee OA with a  

virtual environment,  we used comorbidity as 

a variable to assess validity by analyzing the 

variabil ity of wil l ingness to l ive according to 

comorbidity.  

PAYMENT  

In previous research using MTurk, the 

amount of partic ipat ion is  directly related 

to f inancial  incent ives18. The amount paid 

for each TTO session varied throughout the 

data col lection phase. Init ial ly  we paid 20 

cents for the Jumping quest ions;  however 

we noticed a low rate of adherence with this  

amount.  We therefore decided to increase 

the payment to 40 cents in the Sl ider 

quest ionnaire.  

TECHNICAL FEATURES 

We a priori  determined that the jumping 

quest ions quest ionnaire required 

approximately 7.5 minutes to be answered  

(3.5 min of  watching the video, 3 minutes 

answering the jumping quest ions and 1 

minute for the demographic  questions) and 

was made up of 76 items displayed in 12 

sequentia l  screens. The sl ider vers ion was 

shorter (21 items divided into 5 screens);  i t  

took approximately  5.5 minutes to be 

answered (3.5 min for the video, 1 minute 

for the sl ider  and 1 min for  the demographic  

quest ions) .  

ELIGIBILITY CRITERIA  

For the MTurk populat ion the inclusion 

criteria were age greater than 18 years old 

(MTurk workers are r equired to be 18 years 

of age or older),  US residency, and 

acceptance rate of  95% or higher in  previous 

MTurk work assignments.  Respondent data 

was excluded if  they submitted incomplete 

survey instruments,  or if  their s l ider 
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responses were inconsistent wit h the 

assurance question.  In  addit ion, we 

excluded any respondents whose t ime to 

completion of the questionnaire was less 

than 3.5 minutes,  g iven that the video alone 

lasted 3.5 minutes.   However,  we did 

include these last two items for val idation 

analys is .  

TRADITIONAL QUESTIONNAIRE 

Sample included members of the RoR group 

that were not part icipating directly with this 

project.  Exclusion criteria included non 

agreement with the informed consent term 

(there were no exclusions).  Fif teen 

participants  were inte rviewed.  Using a v ideo 

chat platform19 the part icipants were 

init ial ly  asked i f  they would agree to 

participate in this research according to the 

terms of the same informed consent  

presented to the MTurk population. The 

type of questionnaire was selected 

randomically,  and the video was presented 

using the YouTube l ink. Then the questions  

were read by interviewer TY and explained i f  

necessary. Note that,  on the jumping 

quest ions the same order and logic of the  

online quest ionnaire was fol lowed, 

according to the f lowchart,  and on the sl ider  

quest ionnaire the actual scale was 

presented on the screen for the respondent  

to answer.  

FEASIBILITY AND VALIDATION MEASURES 

We determined feasibi l ity through two 

factors:  assessment quali ty and cost/benefit  

relation indicators.   Assessment qual ity was 

analyzed through the attention question and 

the t ime that each respondent  took to 

answer the questionnaire. We evaluated the 

number of respondents who answered the 

quest ionnaire  in less  than 3.5 minutes in 

addit ion to the number who missed the 

attention quest ion (which should have been 

apparent after watching the video).   We 

assessed the cost/benefit  by determining 

the number of respondents compared to the 

t ime and cost for each.  

To assess validity,  we compared the uti l ity 

values we obtained between MTurk and the 

tradit ional model of  measurement through 

interviews. Val idity was also tested through 

the analysis of the outcome (Years to Live)  

in re lation to socio  demographic and 

comorbidity var iables.  Good validity was 

indicated i f  the results fol lowed the results  

previously reported with tradit ional  

measures.  

Data Analisys 

We init ial ly  performed an exploratory data 

analys is.  Descriptive statist ics were 

presented as relative frequencies,  median 
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and interquart i le ranges. We compared  the 

data distributions using the Anderson -

Darl ing normal ity  test;  due to a 

nonparametric distribution, the Kruskal -

Wall is  test was used for multiple group 

comparisons and the Mann-Whitney test 

was used for pair wise group comparison.  

We defined the level of s ignif icance as 

p=0.05, and al l  stat ist ical  procedures and 

graphs were performed using R language 

software20.  

REPRODUCIBLE RESEARCH FRAMEWORK 

This paper fol lowed the framework for 

reproducible research reports21. The 

dataset ( in CSV format) and f igures  are 

available in our open repository22 and al l  

data analysis  codes are shared through our 

Github project page23. The codes are l inked 

to the data set and are functional.  Al l  

documents are l icensed with Creative 

Commons Attribution -  Non commercial  3 .0 

L icense24.  

Results 

SAMPLE DESCRIPTION  

The total  amount of respondents  in  the 

MTurk platform was 404, most of whom 

were white (81.00%), women (53.70%), 

between the ages of 18 and 44 years  

(72.42%).  A plurality of respondents  

reported having 2 to 4 years of col lege 

educat ion (40.61%), with income levels of  

<$20,000 (30.82%) or $20,000 -50,000 

(30.71%). Half  of respondents were never  

married (50,00%).Figure 2demonstrates the  

comparison among MTurk sample, US Census 

and our validation sample.  We observed 

that roughly a l l  socio  demographic  

characterist ics from the MTurk respondents  

mirrored US census data. Only respondent  

age, education and marital  status showed 

differences,  with MTurk respondents being 

younger,  better  educated, and less  more 

l ikely to be married tha n the average US 

cit izen (Figure 2) .  
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Figure 2 - Comparison between Mechanical Turk sample and US Census 

 

 

FEASIBILITY AND VALIDITY OF THE METHOD 

Regarding feasibi l ity,  352 (90.95%) of the 

original sample completed the instrument 

within a priori  estimated acceptable levels .  

From those patients,  61 (15.76%) missed the 

Attention quest ion. In  relation to Observing 

Duration and Attent ion Loss regarding socio  

demographic var iables,  the group’s 18 to 44 

years (35 respondents,  12.54%), 2 to 4 years 

of college (17, 10.83%), male (21, 11.93%), 

larger income (17, 16.00%), never married 

(21, 11.00%), asian and other races (4,  

16.67% and 4,  18.18%) showed larger  

relative answers below the minimum time 

expected. O lder respondents (10, 20.00%),  

asian (3,  12.50%) and African americans (4 ,  

16.67%), with high school or less of 

educat ion (11, 22.00%), with income from 

20 to 50 (30, 18.86%) or less (20, 17.54%), 

showed higher frequencies of mistakes in 

the attention quest ion. Gender (12%, 28 

Female and 31 Male),  marital  status (11 to 

13%, 23 married, 31 never married and 6 

separated or widow) showed similar  

patterns of sample loss concerning 

Attention (F igure 3).  
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Figure 3 - Feasibility indicators of the Mechanical Turk quality assessment 

 

 

As for those who answered the Sl ider  

quest ion, we observed a sample loss of 84 

respondents  (30,50%). From those, the 

larger frequencies of sample loss due to  

Inconsistency were 25 with 65 years or older 

(66.66%), 7 from African American race 

(41,17%) 15 with high school or less as  

educat ion (40,50%), 30 with income less  

than 20.000$ (35.71%), 39 from married 

(37.86%) and 9 from separated and widow 

(34.61%) marital  status groups, and 49 from 

female gender (33.79%). A comparison 

between the sample with and wi thout the 

exclus ion with the Observing Duration,  

Attention Loss and Inconsistency criter ia  

showed a improvement in the outcome 

variable (Wil l ingness  to Live) behavior,  

detecting a  diminish of outl iers frequency 

and a statist ical ly  di fference between 

sample groups (p=0.05) (Figure 4).
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Figure 4 - Comparison of the Willingness to Live variables between total sample and samples controlled for attention, duration and 
inconsistency 

 

 

Validity test ing showed no statist ical  

differences between the evaluation methods 

(Jumping Quest ions vs.  Sl ider)  (p<0,05).  

Median values for  the Wil l ingness  to Live 

evaluated by TTO and sl ider  methods were 

similar to the MTurk sample (Median 24,00;  

Quarti l ic  Range 20,00 to 28,00;  and, Median 

25,00;  Quarti l ic  Range 16,00 from 27,00, 

respectively)  and in Tradit ional  sample 

(Median 20,50;  Quarti l ic  Range 16,50 to 

23,50;  and, Median 20,00;  Quarti l ic  Range 

20,00 to 25,00, respectively).  We found no 

signif icant d i fferences between the TTO 

method and the sl ider;  specif ical ly,  we 

found no statist ical  differences between 

MTurkor tradit ional interview respondents  

(Figure 5) .  
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Figure 5  - Comparison of the patient preference measurement methods 

 

 

KNEE OA  UTILITY VALUE RESULTS 

The overall  median uti l it ies value for knee 

OA was 0.83 ( Interquarti le range, 0.83 to 

0.90).  We found no signif icant di fferences in 

TTO uti l it ies based on age (p=0.80 ),  

educat ion (p=0.53),  income (p=0.38) ,  

marital  status (p=0.83) and gender (p=0.86) .  

We did f ind a statist ical ly  s ignif icant  

difference among racia l/ethnic groups  

(p<0.01).  Differences in race were observed 

between white and others,  african -

americans and others (p<0,05).  No 

statist ical  differences were observed among 

subjects who ident if ied themselves as  

having a comorbidity vs.  those who did not  

self- identify (p=0.90) (Figure 6) .
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Figure 6 - Comparison of Willingness to live and demographic characteristics of the Mechanical Turk population. 
 

 

 

D ISCUSSION  

To the best of our knowledge this is  the f i rst  

study to validate a TTO instrument us ing the 

MTurk platform. Previous study suggested 

that it  would be feasible to conduct quality  

of l i fe research in patients via the 

Internet25, and other internet based 
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instruments have been previously 

published26, although not with this  same 

methodology.  

The best method to derive ut i l ity  values and 

patient preferences is  st i l l  a source of some 

debate. These range from direct el ic itat ion 

methods such as visual analog scales,  TTO or 

SG to indirect methods, which convert QOL 

instrument responses into uti l ity values.   

Each method of calculating ut i l it ies has its  

own particular r isks and benefits,  but direct 

el ic itat ion methods have been suggested to 

more closely approximate the “true” ut i l i ty 

value than a ut i l i ty value der ived from a 

health state classif ication system.  It  was 

previously reported that although SG may 

be the best direct method of health state 

measurement for  decision modeling,  TTO 

provides good rel iabi l ity and better  

acceptabil ity when compared to SG, 

particularly on a computer ized (though not 

web based) method27.  

However,  some experts have previously 

considered indirect el ic itation methods to  

be superior to direct el ic itat ion methods for  

use in cost -effect iveness studies28. This  

preference is  in part  due to the ease with 

which they can be collected;  one o f the 

principal drawbacks of direct  el ic itation 

methods is  the t ime and expense involved in 

their col lection. In this study, we found that 

MTurk signif icant ly reduced the t ime and 

expense involved in directly el ic it ing ut i l ity  

values.  This would seem to im ply that the 

use of MTurk may increase the practical  

usage and appl icabil ity of direct el ic itation 

methods in cost -effect iveness studies.  

VALIDATION  

Important ly,  our study was able to validate 

this methodology by demonstrating that the 

results of l ive interv iews were s imilar to  

responses col lected from MTurk in either  

quest ionnaire design, both jumping 

quest ions and sl iders .  We also noted our 

response pattern to have similar results to 

other art icles  where there were no 

differences of Wil l ingness to Live re lated to 

gender,  age, income,  or education29. High 

variabil ity or ‘noise’  is  common when 

collecting preferences using a direct method 

such as TTO or SG,  and l ike our results,  

other art icles have demonstrated that 

demographic respondent characterist ics 

such as sex,  age or  education could not 

explain TTO individual response patterns30.  

Other studies,  however,  show that these 

characterist ics tend to influence the TTO 

results,  but dif ferent  studies do not present 

the same TTO weights for the same 

demographic subgroups. To neutralize the 

effects of other,  non -health-re lated factors  

that may influence the TTO, very large and 
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randomly picked samples for each 

combination of health problems are 

required15.  

EXPLAINING WHY USE THIS METHOD  

The design and report of this questionnaire 

comes from the idea that collect ing uti l it ies  

using the TTO method through MTurk 

provides a ser ies of  solution to several  

l imitations of uti l it ies collect ion in  

particular the tradit ional TTO method, such 

as:  Comparison with Prior Work  

EXPLAINING WHY USE THIS METHOD 

The design and report of this questionnaire 

comes from the idea that collect ing uti l it ies  

using the TTO method through MTurk 

provides a ser ies of  solution to several  

l imitations of uti l it ies collect ion in  

particular the tradit ional  TTO method, such 

as:  

Fast and low cost and high number of 

responses. We have concluded that MTurk is  

a fast and low cost way to collect rel iable  

uti l ity since TTO method requires a high 

number of responses5 and interviewers  are 

costly31 and may delay the process32. The 

t ime spent  on each of the instruments,  and 

the average t ime taken for the 

quest ionnaire to be answered by each 

worker,  even after excluding the 

‘ inappropriate’  answers. As presented in the 

results the TTO method using the MTurk 

platform provided a high number of  

responses in a short amount of t ime on the 

other hand the l ive interview proved to be 

t ime consuming not only during the 

interview process  as well  as  the recruit ing  

process therefore the low number of l ive 

interviewed partic ipants.  se veral authors  

have reported the abi l ity of retrieving more 

than 1000 responses in less  than 3  days33.  

However it  was also noticeable that the 

jumping question version took longer to be 

answered and to gather a higher amount of  

answers. This shows us a alre ady reported 

feature of the MTurk population, they are 

attracted to faster and interesting 

quest ionnaires and a higher payment34 and 

although representative of the Us 

population it  is  important to know this  

particular sample.   

Representativeness.  The MTur k sample in 

this art ic le proved to  be representative of  

the US population and as other art icles  have 

reported before, the MTurk population has 

particular feature,  but is  more 

representative of the US populat ion than 

college samples35. Several authors have 

already highlighted the importance of  

population preferences,  t ime trade -off 

method used in the general  public  to el ic it  

uti l ity and disut i l ity values that can also be 
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used to support the assessment of QALY 

outcomes in economic models for  

healthcare decis ion making36. Individual  

and socia l  TTO values are dif ferent,  when 

TTO values are based on individuals who 

experience the health state it ’s  guaranteed 

that they represent a  best informed decision 

on the specif ic  health state,  however 

general population TTO valuation is  more 

valid for health policies and societal  

intervent ion37, because they represent the 

whole population instead of a diagnostic  

group al lowing these values to be 

comparable  among different health 

states15.  

INTERFACE POTENTIAL OF IMMERSION ,  

INTERACTIVITY , AND VARIATION OF 

QUESTION FRAME ,  AND SIMULATION .   

Also by using a video with patients 

testimonials and assurance quest ions and 

other measurements to guarantee 

understandabi l ity and qual ity of response 

we increase the results rel iabi l ity as s ome 

authors have described before, se l f  

administering questionnaires in general  

population may provide bias responses. I  

has been reported that that  assessments of 

affect may not provide a ful ly  adequate 

description of the effects of states of health 

and i l lness  on experienced uti l ity itself5 or  

even its label ing affects health state values2 

also even attent ion may bias the response5 

therefore to have attentions checks and a 

audiovisual as well  as written presentation 

of the health state increase the accura cy of  

the uti l ity value.  

STUDY AND TTO  LIMITATIONS 

Our f indings should be interpreted in l ight  

of this study’s l imitat ions.  Notably,  MTurk 

respondents are not necessari ly  

representative of the US populat ion;  MTurk 

workers tend to be younger,  better  

educated (though of  lower income),  and are 

more l ikely to be unmarr ied and to be 

Caucasian than the US population as a 

whole.  However,  the MTurk populat ion is  

substant ial ly  more representative of the US 

population than most other convenience -

based samples,  such as the canonical 

experimental cohort  of undergraduate 

college students18.  As previously descr ibed, 

TTO is a well -established method of 

collecting patient preferences for decis ion 

analys is and cost effectiveness analys is 

purposes,  for both practical  and th eoretical  

reasons15.  Simi lar ly,  its  methodological  

problems and biases have already been well  

studied and reported38. There are several  

l imitations within the TTO process,  including  

respondents who do not wish to trade any 

length of l i fe for  a quality of l i fe 

improvement.  Though risk -averse behavior  
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is  not as signif icant with TTO as SG, this is  a 

potentia l  problem in any TTO study39.  

Similarly,  there is  a possible  lack of val idity 

of constant proport ional trade -offs (CPTO)3.  

In addit ion, the TTO method is  based on a 

r ig idly rat ional and logical  interpretat ion of  

human behavior.   Because human 

psychology may occasional ly be irrational or 

i l logical ,  TTO and other direct e l ic itation 

methods may not  always hold to the basi c  

principles of uti l ity theory.   

FUTURE RESEARCH AND IMPLICATIONS FOR 

PRACTICE 

For future research, we have found this tool 

to be extremely eff icient as a method to 

collect preferences for decision analyses 

and CEA; use of MTurk could conceivably be 

applied to bui ld a  uti l ity database in a  fast  

and inexpensive manner. More specif ical ly ,  

we are planning to integrate the specif ic  

values we estimated within the context  of a  

knee OA Markov Model.  In addit ion,  the 

reproducible research framework in which  

our study was conducted is  specif ical ly  

designed to a l low the use of the same 

methodology in similar uti l ity collecting 

projects involving other disease processes 

and health states.  
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