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Public preferencesfor health carefacilitiesin rural China: a discrete choice experiment
Abstract

To successfully tackle the problems with the untllization of primary care in rural China, it is
important to align resource allocation with the ferences of the rural population. However, despite
growing interest in the factors influencing thealypopulation’s choice of facility, it is uncleaodw much
weight should be placed on these factors, espgaialiler different scenarios of disease severitythén
first study to elicit quantified trade-offs amongfliential factors in choosing health care faabti we
carried out a discrete choice experiment (DCE)uiralrChina. We used a Bayesian efficient design to
construct 36 choice sets, and then divided them timtee blocks. Each block formed one version of
guestionnaire that contained 12 choice questioash Ejuestion was assigned a hypothetical perceived
severity scenario of either minor or severe diseas® Rural residents completed the DCE through-fac
to-face interviews in December 2017 — March 201&. ¥8ed mixed logit models to analyze the choice
data. The factors regarding the availability anfdrafbility of a facility, such as visit time, tralvtime,

and out-of-pocket cost, were highly valued. Whenftcilities changed simultaneously from the wewst
the best case, a huge increase (from 4.8% to 6Gh%e predicted choice probability of choosing to
visit a facility was observed under perceived midirease scenario, whereas there was no significant
change under perceived severe disease scenarimviempents to drug availability, medical professiona
skill and equipment in rural primary care system galuce potential medical care seeking, and retire
patient flow from higher level hospitals to primaewvel. Especially, township health centers, which
provide service to the residents in rural commansijtihave great potential to be the ideal facilifas

first-contact care.
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1. Introduction

In China, health care facilities in rural areas gemerally equipped with less qualified workforaeda
provide less comprehensive services compared tmdacy or tertiary hospitals (Li et al., 2017; Gu ket

al., 2017), which are mostly concentrated in urbagas (Wang et al., 2018). Lack of competence is
especially prominent in the rural primary care sgstin this system, township health centers (TH{C$)

as the backbone, providing primary care and putdaith services to the population in rural commiasit
(townships) (National Health and Family Planningv@®aission of the People’s Republic of China, 2009;
Wang et al., 2018). In addition, they also proviglehnical training to the doctors at village clni@/Cs)
(Babiarz et al., 2012; Li et al., 2017). A studywais that 10% of the surveyed THCs could not perform
routine medical diagnostics, such as blood or ueéses, while the percentage of VCs was even Iglier

et al., 2017). In less developed regions, over 8d%e medical professionals at THCs were unlicénse
The situation is even worse in VCs, where only 2dPthe staffs hold licenses (Li et al., 2017). The
education level of the staffs at these primary dacddlities is also inadequate in that a large prtipn
hold diplomas below the required level (Li et @Q17). As a result, the rural population — usually
characterized by lower literacy and worse-off ecoitostatus than their urban counterparts (National
Bureau of Statistics, 2017; Ren et al., 2018) —eappo benefit less from health services, espgciall

primary care (Zhai et al., 2017).

Literature has confirmed that a good primary caystesn is essential for the overall wellbeing of
population health (Starfield et al., 2005). Indeagal residents may choose to travel further tekse
medical care, including primary care, at higherexge, since there is no gatekeeping role (Yip asidd;l
2014). Previous literature has shown that ruratesds’ visits to secondary and tertiary hospitaep
increasing over years, leading to low utilizatidmTelCs and VCs (Yip and Hsiao, 2014). As a reghk,
primary care system may lose its significance iailmg people to address community health problems

by bringing the first level of contact as closepassible to where people live (“Primary Health Care
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Declaration of Alma-Ata,” 1978). Underutilizatiorf primary care facilities and the increasing demand
for hospital care not only impair the availabiliy primary care to rural residents, but also undiees
system efficiency, which in turn exacerbates thablam of overcrowded tertiary hospitals (G. Liwakt

2017).

To improve the capacity of rural primary care fdieis and alter the patient flow, the Chinese
government has rolled out numerous policies, swghinareased investment in the infrastructure of
primary care facilities (Li et al., 2017; Yip andido, 2014) and financial incentives for both dedhand
supply sides (Timothy Powell-jackson, 2015; Yipakt 2010). Unfortunately, as yet these policiegeha
not shown any significant effect on improving thélization of these facilities (National Health

Commission of the People’s Republic of China, 204i;and Hsiao, 2014).

A series of factors are reported to influence ealirvices utilization (Olenja, 2003). The impaots
these factors is not necessarily homogenous, ay bra conditional on individual and contextual fest
(Andersen and Davidson, 2007). Hence, scientifidence to understand how influential factors eaert
impact on rural residents’ health-seeking behaigassential for medical resource allocation tdeaeh

the desired enhancement in utilization of rurallitées.

The issues regarding the influential factors anmiaghof care seeking have drawn considerable atent
from researchers. Liu et al. synthesized such ecapistudies on both rural and urban areas in a
systematic review, which has shown that the fadtaftaencing patients’ choice can be categorized as
individual, context, facility and composite factdisu et al., 2018a). Another study found that deoi
behavior also depended on perceived disease geaadtstages in the health seeking process (Lal,et
2018b). Various studies reported that both rural arban patients regarded informal care or taking n
action as alternatives to seeking medical care fadiarcility, especially for perceived minor disedkel

et al., 2018b). Despite the growing recognitiorg gublished studies have various limitations. Finst
prior study is able to provide information on thadative weight of the factors that influence theatu

residents’ facility choices, although studies indd both revealed and stated preference data {gest L
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al., 2018a for a summary of examples). Insteacharedents were asked only to evaluate the attributes
independently (Jin et al., 2017; Wu et al., 20With those data, researchers cannot investigatedte-

offs among the attributes, nor can they simulatgicghtrends triggered by modifying certain factofs
health care facilities. In addition, many studiesruited patients who were visiting a certain facis the
study sample, which means that they had alreaderaatkcision. The literature has well recognized th
such sampling method may lead to skewed resulfgubtic preferences (e.g. Wu et al., 2017). Hence,
there is a paucity of quantitative evidence forlgation of the relative impacts of influential facs on

facility choice behavior.

To bridge these gaps, this study aimed to eligt@hninese rural public’s preferences and tradefoffs
first-contact health care facility in a discreteoe experiment (DCE). DCE is a stated preference
technique widely used in health service researoeKsai et al., 2018). Based on random utility tgetr
assumes that respondents always prefer the alterthat offers the greatest utility, and its oVeuélity

is decomposed by its attributes in DCE (Viney et2002). By virtue of the theoretical basis of D@Ee
can elicit the quantified importance of each attighin the choice process as well as the tradetiuditsthe
respondents are willing to make. Based on the riigliin the literature, we incorporated the impdct o
perceived disease severity in preferences for hezdte facility, the option of opting out insteafl o
seeking formal care from a facility, and individulalctors into analysis. Also, any changes in the
probability of choosing a facility brought by mogdiig its attribute levels can be predicted in DCE
(Lancsar et al., 2007b), which allows us to estinthe impact of real-world decisions and analyze th

implications for practice.

2. Methodology

Unlike other stated preference methods that framstract questions (Milte et al., 2018), DCE
respondents are asked to make choices in hypahetiovice scenarios consisting of various levels of
pre-defined attributes. Therefore, the choice ismade from certain types of goods in interest, ibut

essence aims to elicit the relative impact of genadtributes. This section describes the two syate
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steps taken in conducting DCE: (1) design develaprard (2) DCE implementation. This is followed by

a description of the data analysis method.

2.1 Study design development

2.1.1 Sdlection of attributes

It is critical to develop attributes and levelsestablish the validity of a DCE (Determann et 2016).
Due to task complexity and to ensure precision ratidbility, only a few attributes and levels caa b
included. It thus requires a trade-off betweendbmprehensiveness of influential factors and cogmnit
manageability for respondents (Bridges et al., 20Me selected the attributes and their correspandi
levels through a systematic review (Liu et al.1&4) and focus group interviews (Liu et al., 2018t)e
focus group interviews identified a set of factthat influence facility choice for first contact.mong
these factors, we selected those related to heaithfacilities and defined them as the attribinethe
DCE. We then decided on the attribute levels basethe information we obtained from the focus group
interviews and the systematic review. Table 1 shtweseight attributes included in the final design,
comprising six provider factors and two compos#etdrs conform the literature (Liu et al., 2018&)e
hypothetical severity was differentiated as permeéiminor or severe condition, hereafter referredgo

“in a minor scenario” and “in a severe scenariespectively.

2.1.2 DCE design

We used Ngene (ChoiceMetrics, version 1.1.1) tater¢he DCE design. Each choice set includes two
facility alternatives in the generic form (Ryanadt, 2008) — facility A and facility B — with varnis
attribute levels. Each choice set includes an apteption (Figure 1), which resembles the case when
patients do not choose any facility but either goififormal care or do nothing. Compared to DCE th
do not present an opt-out option, DCEs that haveouap options have lower risk of overestimating

attribute influence (Louviere and Lancsar, 2009jdwgk et al., 2014). Each choice set specifies a
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hypothetical disease severity, which was consisdentss the alternatives in each set. The sewsdsy

attributed to each choice set with the two-wayrantdon function in Ngene.

INSERT FIGURE 1 HERE

INSERT TABLE 1 HERE

The number of attributes and levels (6*3 levels+R*2els) leads to a very large number of choickstas
for a full-factorial design, which is deemed imgieal (Johnson et al., 2013). Therefore we usednige
to create an efficient design that maximized thefiixiency. It generated a subset of the full desig
including 36 choice tasks which were divided inthoee blocks using design theory (blocked design).
Each version of the questionnaire included 12 @hogestions and they were evenly distributed among

the respondents (Johnson et al., 2013).

We conducted a two-stage pilot to achieve the fieasion of the Chinese questionnaire. In the fitage,

we carried out three interviews to check if resgoand misunderstood or had difficulty in completthg
guestionnaire. After that, we refined the formad &ine-tuned the expression according to the feeklba
Then we applied the refined questionnaires in an&brpilot on 48 respondents. No signs of response
fatigue were observed by the interviewers, andréspondents indicated that the task complexity and
number of choices were manageable. The pilot dagalso used as prior information to optimize the
design for a multinomial logit model. To avoid fretly switching scenarios across the choice quresti
which would bring cognitive burden, we grouped guestions according to disease severity. Intuiivel

a severe condition could have bigger cognitiveuigfice than a minor condition; we therefore preskente

the ones under minor conditions first, followedthg ones under severe conditions. Another patef t
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questionnaire collected 11 individual charactesssthat were found to correlate with the choichexlth

care facility in literature (Liu et al., 2018a, M) (Table 2).

2.2 Data collection

Chongging is a city located in southwest China wittotal population of 33.89 million, in which 13.5nillion are
rural residents in 2017. There were 38 countieduding 626 rural townships. The sample of thisigtwere rural
residents older than 18 years in Chonggihbe recruitment was supported by the local hdaltteau,who
helped us select a study county and its five towpsshased on their staffs’ availability. As in thieedy county there
were in total 14 townships which were relativelyragenous, we did not impose any restriction ontdlenship
selection methodWe calculated the sample size in R software bygudie code proposed by de Bekker-
Grob et al. (de Bekker-Grob et al., 2015). The lteisulicated that a sample size of 500 is suffitien
Stratified sampling method was used to ensuregh®ke representativeness. Specifically, the state
pre-defined by gender (female or male) and aged4Bl&ears or >45 years) of the local population
(National Bureau of Statistics of China, 2010). [EaB lists the pre-defined sample quota and the

respondents’ characteristics.

The local health bureau assigned study coordin&aapproach the respondents in each township.r8efo
and during the pilot, the first author trained #tedy coordinators to administer the questionndirey

first screened the residential registration datedas find eligible respondents and then colletiheddata
with paper and pen through door-to-door visitsjluhe pre-defined sample quota was reached. Before
administering the questionnaire, the study cootdisabriefly explained the procedure and reminded
respondents to answer each question in the indidatpothetical severity scenario. They also made su
that the respondents understood the survey bygyiuirther clarifications if necessary. Each resporid
received a small token of reward (valued 2.5 USads)l on completing the questionnaire. The rural

respondents were recruited from five townships fidacember 2017 to March 2018.

2.3 Data analysis
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2.3.1 Statistical analysis

Over the data collection period, 608 residents vimrited to participate in the survey. Among the&sg9
respondents answered at least one choice que®terincluded all the 559 questionnaires in the final
analysis so as to include as much available preferaaformation as possible. Our response raté.B9%.
The questionnaires from 27 out of 559 respondeh®24) included missing choice data. The data was
analyzed with Stata 15 software (StataCorp. 2@tdta Statistical Software: Release 15. ColleggdBta
TX: StataCorp LLC). The interaction terms were ¢arged by interacting the disease severity terth wi
each main attribute. Effects coding was used fomain attributes and dummy coding was used fofr opt
out and the interaction terms (Bech and Gyrd-Hangea5). We estimated mixed logit models for the
choice observations, which can capture the partefr@af the choice data in DCE (Clark et al., 2014;
Hauber et al.,, 2016). We tried different combinasioof ways to specify coefficients as random
parameters or fixed parameters (Hensher et al.5)200he final model was selected with the
consideration of lower Akaike Information Criteriand the aim of arriving at a parsimonious model. T
avoid divisions by zero and positive coefficieras ¢ost, all cost-related attributes were modekethad
parameters (Bliemer and Rose, 2013). We used natistaibutions for the random parameters. Formal

testing showed no evidence of left-right bias betwthe opt-in alternatives (p=0.119).

INSERT TABLE 2 HERE

In the model results, the coefficients of each natribute represent the effect size in the miriseake

scenario compared to its grand mean. The coeffiefithe interaction terms represent the changes i
preferences when the hypothetical disease sevehgnges from minor to severe. Therefore, we
conducted ex-post calculation of each main attelsutoefficient in the severe disease scenario, by

adding the corresponding coefficient under minardition and its coefficient of the severity intetian
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term. The relative importance (RI) of each mainitate represents the relative weight of its imparct
the decision making. It is calculated by dividitng tdifference between the highest and lowest yutilit

the levels of an attribute by the sum of such diffice of all attributes (Lancsar et al., 2007b).

We built separate models to investigate the immHctdemographic attributes on the respondents’
preferences for health care facilities in the higptital minor and severe disease scenarios, réaggct
For these two models, we created binary varialbeshie demographic attributes shown in Table 2 (see
Table S1 for a list of the binary variables). Wedishose variables to interact with each mainbaitel.
The main attributes were modeled as random effegtept for the cost attributes, and all other

interaction terms were treated as fixed effects.

Marginal willingness to pay (WTP) is the monetargaaunt that an individual is willing to pay for one
unit change in the attribute of interest (Clarlalet 2014; Lancsar and Louviere, 2008). We caledldhe
WTP for the attributes with significant effectstime two hypothetical severity scenarios by taking t
ratio of the coefficient of an attribute to the retary attribute (Bridges et al., 2011). The WTRiltsscan

be found in Appendix 1.

2.3.2 Predicted choice probabilities

The overall utility score of an alternative is defil as the sum of all coefficients associated vtith
attribute levels (Hauber et al., 2016; Lancsad.e2@07b). In DCE, the predicted choice probapitif a
facility is calculated based on the stated choiat,dby taking the exponent of the alternativelbtyt
divided by the sum of the exponent of all availaditernatives in the choice set (Lancsar et aD,/B). In
this study, we calculated the predicted choice abdibties of choosing to visit any facility showm ¢he
choice sets over opting out, and recorded the @smamden one attribute was modified each time. In
addition, the predicted choice probabilities of atiag to visit any facility for first-contact carehen it

carried highest utility (best case) or lowest tyti{worst case), were also calculated. As the béegawere
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effect-coded, the modifications on attribute levelsresent the estimates relative to the meanrprefes,

when each attribute carries its mean value (de &ettob et al., 2018; Lancsar et al., 2007a).

3. Results

3.1 DCE results

(2) Preferences under different hypothetical disease severities

Table 3 shows the coefficients for different hymdital severity scenarios. The significance of the
coefficients indicates that attribute level hasgmificant impact on the choice of health care Ifaes.
The sign of a coefficient indicates the negativeasitive impact of the attribute (level) on thdityt of
the alternative. In general, all attributes hagmigicant impact in both scenarios, except druglakdity

in the severe disease scenario (p=0.077).

For both of the hypothetical severity scenarios, fibsitive signs of “time taken for a visit”, “O0&r a
visit” and “travel time” indicate that respondemi®ferred facilities that consumed less time faisit,

less OOP, and shorter travel time, compared teetheserating a longer time for a visit, higher CsDH
longer travel time. Noteworthy, the middle level tcdivel time experienced a variation across the two
hypothetical severity scenarios. In the minor sden@nly the shortest time generated utility gaangd

the other two levels were attached with significatility loss. However, the middle level showed no
significance in the severe scenario, which suggéstsespondents were more tolerant of a 1 howg lon
travel time as compared to the minor scenario. @dwtive signs of “medical equipment condition” and
“drug availability” indicate that respondents preéel facilities that could offer advanced equipmemd
sufficient drugs. The positive signs of “personahicection in the facility” in both scenarios indieahat
respondents preferred having personal connectiompared to having no connection at all. For the two
levels of personal connection, “know someone butitveoy familiar with them” was more preferred than
“direct personal connection” in the minor scenamdiile in the severe scenario, respondents did not

significantly prefer either of these personal catiom circumstances. The different signs and
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significance of the levels of “medical professianaikill” indicate that respondents’ preferred seni
doctors most, followed by junior doctors and expéntthe minor scenarjdn the severe scenario, senior
doctors were most preferred, followed by expertd mmior doctors. Similarly, for facility size, ued
minor scenario respondents preferred small or nziedsover large facilities, but found no difference
between small and mid-sized. In the severe scenteomid-sized facilities were most favorable whil
the small ones were the least preferred. The diftesigns of opt-out in two severity scenarioséatt a
strong preference to opt-out for perceived minaedses, and to visiting a facility for perceivedese

diseases.

The interaction terms in Table 3 indicate significahanges in utility between the two hypothetical
severity scenarios. Most obviously, the responderferienced large utility loss for opting out het
severe scenario in comparison to the minor scenaéhiey also attached less utility gain for OOP 25RM

and 1 hour visit time in the severe scenario, a@rdgived increased utility for available experts.

INSERT TABLE 3 HERE

The relative importance shown in Figure 2 indicdbet in the minor disease scenario, respondents ga
most importance to the time taken for a visit,daled by OOP, personal connection and travel time. |
contrast, in the severe scenario, the respondéatshad highest importance to the travel timeofedd

by OOP, visit time and medical skill.

INSERT FIGURE 2 HERE
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(2) Preference heterogeneity

Results of the preference heterogeneity analygifierent hypothetical severity scenarios are abl€ 4.

In the minor disease scenario, five out of tenvimlial attributes played significant roles in demis
making: age, number of family members, family inegrimsurance type, and facility experience. The
negative coefficient of the interaction between-ayt and age indicated that the older the respdaden
were, the less utility they attached to opting deéspondents who had more living-together family
members, experienced utility loss from direct peesa@onnection and sufficient drug but attachedemor
utility to the one-hour travel time than those whed fewer family members. Respondents with higher
family income valued a three-hour visit time anckdi personal connection less than those from atow
income family. Compared to those who contractedh WIRRBMI, respondents contracted with UEBMI
placed less utility on 25 RMB OOP cost and opt-&#spondents who used to visit higher level faedit

in urban areas valued the shortest visit time ctlipersonal connection and shortest travel timeerttoan

those who had only visited village clinics or THC.

Four individual attributes had significant influenon the preferences in the severe disease scenario
employment status, marriage status, number of famémbers and health status. Employed respondents
placed less utility on the lowest OOP cost tharns¢havho were unemployed or peasants. Married
respondents attached more utility to opting ounttieir unmarried counterparts. The respondents wit
more family members valued the level of staff sgtyjd‘many senior doctors” more than those with
fewer family members. The respondents who evalutdtethselves as having average or better health

status attached more utility to the middle leveD@P, but less utility to the lowest OOP level.

INSERT TABLE 4 HERE
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3.2 Predicted choice probabilities of choosing to visit afacility vs. opting-out

Figure 3 shows the predicted choice probabilitieany facility (with different combinations of atbute
levels) over opting out for first contact. The poteld choice probabilities of choosing to visitederence
facility are 25.0% and 99.95% in both the minor aadere disease scenarios, respectively. Charayeein
single level departing from the reference casedealy the probability of choosing to visit a fégil
from 16.8% to 33.4% in the minor disease scenawitle the range of the probability in the severe
disease scenario was much smaller (from 99.94%0187%). In the minor scenario, both the largest
decrease and increase in the probability of chgasivisit any facility occurred when modifying thissit
time. In the severe disease scenario, modifyingXx®® to its highest level generated the largesiedse

in the probability of choosing to visit any fagjliwhile the largest increase was brought by shartgthe
travel time to 30 minutes. Figure 3-c shows theligted choice probabilities of choosing to visivarst-
case, average-case, and best-case facility undér dfothe hypothetical scenarios. When a facility
changes from its worst- to best-case, a huge iserfeom 4.8% to 66.5%) in the probability of chiogs
any facility is observed in the minor scenario védarthere is not much change (from 99.80% to 9999%

in the severe scenario.

INSERT FIGURE 3 HERE

4, Discussion

(1) Resultsinterpretation

To the best of our knowledge, this is the first D@kich systematically assessed the impacts of facto

influencing the stated choice of health care faedifor first-contact care in rural China. It erga the



14/21

knowledge regarding the health-seeking behaviouial residents for different disease severitinghke
minor disease scenario, the predicted choice piliyabf choosing any facility over opting out rose
dramatically from 4.8% to 66.5% if the availableifdies were changed from the worst to the beseca
This large increase reflects that the potential afeinof health care depends on the factors idedhtifie
this study and that suppressed demand can be recowen the available facilities improve (Levesque
et al., 2013; Yu et al., 2015). In other words;ahfirms the relevance of these factors with respethe

opt-out option.

All attributes in the model had a significant impaa the respondents’ choices, except drug avéithabi
in the severe disease scenario. Interestinglyebidents generally considered the factors condeiti

the availability and affordability of health catgetmost important (Levesque et al., 2013). In tleom
scenario, visit time and OOP stood out with thgdat impact on the preferences. In the severe sogna
travel time, followed by OOP, more influence on fireferences than the other attributes. In conttiast
provider factors directly related to the provisimincare, such as medical skill and equipment, wereer
the most influential factors for both severity saeos, although they gained utilities in the severe
scenario compared to the minor. Such findings @intuitively explained by people wanting quick and
relatively cheap treatment as the ailment is ugusby to treat for minor diseases. For severasisdhe
concern regarding the affordability can be assediatith the worse-off economic status of ruraldests,
reflected by the high importance attached to dasiwing on other researches, factors pertainirtgpieel
and visit time may relate to the high dependencéaonily caregivers in the Chinese culture (Qiulet a
2018). In this situation, those factors represemvenience not only for the patient, but also family
caregivers who accompany the patient on facilitgitsi It merits further research, probably using

gualitative methods, to gain insights to the undeg motives.

Furthermore, choosing to visit a medical expertadarge-size hospital has never been the level the
respondents preferred most for first-contact cawen in the severe disease scenario. This maykedi

to the lower literacy level of the rural populatiavhich was acknowledged in a previous study (ltialg
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2018b). Rural residents usually found it diffictdt navigate themselves and became frustrated when
seeking help in tertiary hospitals. They also fothmt the medical experts were usually willing &vate
very limited consulting time for each patient (lgtal., 2018b). In respect of facility size, alhet things
being equal, the respondents were less likely tmsh a big hospital than the facilities of any oihahe
minor disease scenario, whereas they were ledy likechoose a small hospital than those of angroth
larger size in the severe scenario. However, atthdhis attribute clearly indicates preferenceteims

of facility size, it was ranked least importantttadn the minor scenario and the third from last¢ in the
severe scenario, respectively. While it has beesemied that in practice, people tend to choos@&tgrt
hospital (Wu and Lam, 2016; Yip and Hsiao, 2014k can expect that the popular term “big hospital”
used in health care related narrations in the Geifealth system may not represent physical sie on
but other underlying factors commonly associateith \size; in other words, the influence of the fagil
size is carried by other intrinsic attributes. Rertqualitative studies are called for to expldr insights.
Drug availability is the only attribute that losigsificance under severe condition. One possible
explanation for this finding is that patients ailkely to rely on sophisticated diagnostic methods o
interventions rather than medicine to diagnoseuoe severe diseases, especially for first-contaiet (i

et al., 2018; Yu et al., 2010).

We observed that the ideal facility that meets rdspondents’ demands for first-contact care in both
severity scenarios has the following attributesmiitl-sized, short distance from home, not too time-
consuming for a visit, having some senior doctgmd enough equipment and sufficient drugs, with
some personal connection, 25-76RMB as OOP per Biagted on the functions of THCs in rural health
system and their current capacity (National Healtld Family Planning Commission of the People’s
Republic of China, 2009; Wang et al., 2018), TH@sehthe potential to be the ideal facilities fosffi
contact care in terms of size, distance and viisiet It can be expected that with investment irf sta
upskilling and medical equipment, and improvemeatsirug availability of THCs, rural residents are

very likely to choose THCs for first-contact canebioth severity conditions.
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The benefits of resource allocation favorable imary level facilities have been well recognized (@

et al., 2017). Moreover, scientific evidence aldwvgs that diverting resources to encourage the
competitions among tertiary hospitals may not brremefits in health care, but enlarge the disparity
between rural and urban areas in terms of health aaailability (Cai et al., 2018; Lin et al., 2018
Building on the above findings, we conclude thaortece allocation in favor of THCs may effectively
guide patient flow to primary level in rural areasd hence improve the system efficiency and pdipuala
health. The findings in the current study can betioasly compared with those in the literature. For
example, one study that analyzed the data fromuadiwld survey (Qian et al., 2009) revealed thsat co
and distance were the most influential factors,distance mattered less when health status wasvodf.s

In the current study, travel time was considereghewmore important when the disease was perceived as
severe, although the middle level of travel timen@re preferred than the other two levels. As iarQat

al. (2009) the stage of health-seeking behavioewet specified, and the disease severity wasctetle

by the number of bed-days, it is hard to judgédise results are comparable to those in curresy.stu

(2) Study limitations and future research

As the first study that captures the quantitatingact of factors influential in choosing health ecar
facilities, this study inevitably has its limitatie that necessitate further investigation. For etanthe
DCE in this study focused on the first-contact lfaconly. Generalizing the results to overall hbatare
seeking behavior or subsequent phases in the gepkicess requires further investigation, as dfier
sets of factors have been identified for consid@nain different phases (Liu et al., 2018b). In iidd,

the results may gain credibility if they were comgmhwith revealed preferences derived from the-real
world data, such as visit records from health daodities. Further, as we used fractional datasets
analyze the impacts of attributes under two dissaserities, the results for the impact of demolgiap
attributes should be interpreted cautiously. Milagit models can describe the impact of such aitteib
via interaction terms, but are unable to discovee underlying rationale in depth. Preference

heterogeneities may be correlated to or mediategrdfpund attitudes to risk (N. Liu et al., 201@j),to
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uncertainty (Peyron et al., 2018), and can be bekiplained through qualitative interviews, for eyae,
why older respondents attach less utility to opting than younger respondents. Finally, as we grdup
the questions by the severity scenario to lessenctignitive burden for respondents, this may have
generated ordering bias to the results under sesardition that were presented after minor disease.
Similarly, due to practical reasons, we did notd@nize the order of the attributes in the choids dae

to practical reasons, therefore ordering bias ntsty @ccur as consequence.

(3) Conclusion

Factors regarding the availability and affordabpitif a facility, such as visit time, travel, and P@ost,

are valued highly by rural residents when they skoa health care facility for first-contact cane. |
addition, rural residents attached different reglatimportance to these factors in the minor ancrgev
disease condition. Improvements to drug availahilitedical professionals’ skill and equipment inatu
primary care system can induce potential medicad saeking. Especially, such improvements on THCs
may effectively direct patient flow from secondamytertiary hospitals to the primary level. Thisicht
provides evidence for policy making on aligning Itlearesource allocation with rural residents’

preferences, a strategy aimed at motivating ratiatilization of health care services in China.
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Table 1. DCE attributes and attribute levels.

Scenariovariable Levels

Explanation

The examples given to help understand the percaniedr disease were: catching a cold,
coughing, sore throat. The perceived severe diseasedescribed as a situation that was
very likely to cause the respondent worry and agxido exact examples were given in the
severe scenario because aversion to and tabocsagairere disease might have harmed the
respondents’ willingness to continue the survey.

Hypothetical = Minor (reference)
perceived disease

severity = Severe
Attributes Levels

Explanation

= 5 (reference)
=3
1

1. Time taken for a
visit (h)

Time taken for a visit describes the total timditash one visit from the point the patient
steps into the facility. It generally includes pigj@n consulting time and waiting time. This
attribute was varied in three possible levels &étifrom the focus group discussions (Liu et
al., 2018b)

2. Out-of-pocket = 118 (reference)
expense (OOP) fora = 76
visit (RMB) .05

OOP has three levels, which were calculated basetereimbursement policy and average
cost per outpatient visit in Chongqing.* The valuwese further validated in the pilot study.

= Mostly junior doctors (reference)
= Many senior doctors; not much experts
= Experts are available

3. Medical
professionals’ skill

Medical professionals’ skills were described by skaiority of the individual in the facility.

4. Personal = Know nobody in person (reference) . . . . . . .

S .. As there is not much literature on this attributec aimed to differentiate personal
connection in the = Know somebody but are not very familiar . . -
facil . i connection by three levels. It was validated in milot study.
acility = Direct personal connection
g]; ggg%:ll condition = Obsolete (reference) The focus group discussions led us to differentiate levels for the general condition of
equipmer = Advanced medical equipment.

= Deficient (reference)

6. Drug availability Sufficient

General condition of the availability of commonlgad medicine.

= 2.5 hours (reference)
7. Travel time (min) = 1 hour

The travel time was described by the time takegddo the facility from home (one way
travel). It was varied by three levels, based oterinews with the representative

= 0.5 hour respondents.
= Small (reference) . . ‘ i N .
8. Facility size « Medium This attribute can be assgssed simply by the palysize of a facility, such as its land’s area;
or by the number of hospital beds.
= Large

Notes:

*Average OOP for one outpatient visit was estimaedording to the local health insurance policyd@jging Municipal Human Resources and Social Sgcuri

Bureau, 2017) and interviews with local residents.



Table 2. Respondents’ characteristics (n=559).

Characteristics Sample (%) gL‘;‘ﬁ;}‘;ﬂ 'C\Ie?]tgg\?gffa
Gender Female 52.3¢ 51.0( 51.02
Male 47.61 49.0( 48.98
Age® 18-45 years 39.71 43.0( 42.86
45+ years 59.7¢ 57.0( 57.14
Education Primary school or below 30.73
Middle school 36.6%
High school 19.5(
College or above 13.0¢
Marriage Married 86.7¢
Not in a marriage 13.2¢
Employment status No job 11.6¢
Employed 16.9¢
Peasant 71.3¢
Have children No 9.84
Yes 90.1¢
Number of family 1 7.3
members® 2 23.2¢
3to4 53.4¢
>5 15.9:
Family annual income ¢ < 4,500 51.3¢
(USdollar) > 4,500 and 7,500 27.3]
> 7,500 andk 15,000 13.9¢
> 15,000 ang: 22,400 5.37
> 22,400 1.97
Insurance type® URRBMI 77.9¢
UEBMI 19.6¢
No insurance 2.3¢
Facility visiting Only have visited primary
experience level facilities® 55.2(
Only have visited higher level -
hospitals 9.3z
Have visited both above two
type: of facilities 3548
Self-rated health Worse than average 16.1°
condition Average 68.4¢
Better than average 15.41

Notes:



#Pre-defined quota were calculated by referringidua from the 2010 National Population Census (Mati
Bureau of Statistics of China, 2010).

®Not all respondents answered.

°These terms represent the number of family memdratgotal annual income pertaining to all familymfers
living together.

dUEBMI: Urban Employee Basic Medical Insurance; URRBUrban and Rural Resident Basic Medical
Insurance. Compared to URRBMI, UEBMI has highemngtanm, higher reimbursement rate, and covers more
comprehensive service packages (Chongqing Muniélpedan Resources and Social Security Bureau, 2018a,
2018b).

®Primary level facilities include township healtmters and village clinics in rural areas.

fHigher level hospitals include secondary and tertispitals.



Table 3. Results of the interaction model in hypotheticahonidisease and severe disease scenarios

Mixed logit model estimates
(perceived minor disease)

Post-hoc estimates

(per ceived severedisease) *

Attribute Attributelevel Coefficient*®  SE sb°© SE°© Coefficient®® SE
5 (reference) -0.499%** 0.077 -0.252%* 0.067
Time taken for a visit (h) 3 0.090 0.057 0.062 0.059
1 0.409*** 0.066 -0.391%** 0.059 0.190%** 0.066
118 (reference) -0.443%* 0.061 -0.317%** 0.057
OOP for a visit (RMB)? 76 0.043 0.058 0.090 0.052
25 0.400%*** 0.058 0.226%** 0.060
) ) Junior doctors (reference) -0.009 0.054 -0.190%*** 0.058
gﬂkﬁ?'ca' professionals’ 1oy senior doctors 0.162% 0.065  0.101 0112  0%57 0.057
Experts available -0.153** 0.070 0.033 0.051
o Know nobody (reference) -0.238*** 0.067 -0.127* 0.063
tF;\zr?ggiﬁtlyconnectlon " Know somebody but not very familiar 0.187*** 0.063 0.076 0.056
Direct personal connection 0.051 0.067 0.052 3.05
Medical equipment Obsolete (reference) -0.103*** 0.040 -0.165*+* 088
condition Advanced 0.103* 0.040  0.176* 0.063  0.165**
o Deficient (reference) -0.189*** 0.046 -0.073 0104
Drug availability L
Sufficient 0.189*** 0.046 -0.109 0.084 0.073 0.041
150 (reference) -0.114** 0.553 -0.266%** 0.061
Travel time (min) 60 -0.146** 0.065 0.154 0.098 -0.037 0.049
30 0.260*** 0.062 0.204*** 0.077 0.303*** 0.052
Small (reference) 0.076 0.066 -0.170** 0.080
Facility size Medium 0.044 0.069 0.138*** 0.051
Large -0.121** 0.057 -0.396*** 0.062 0.032 0.072
Opt-out 1.793%* 0.229 4.400%** 0.277 -7.076%** 0.591
OOP 25 RMB x severity -0.173* 0.082
Interaction: 1 hour visit time x severity -0.219* 0.091 -0.503*  0.092
attribute x severity Expert doctor x severity 0.186** 0.087  0.113 0.090
Not visiting a facility x severity -8.869*** 0.595 6.133** 0.408
) Akaike Information Criterion 9910.681
Model fit o
Log likelihood -4905.340

Observations = 6,642

Respondents = 559

Notes:

® Coefficients of the reference levels are calcdlas the negative sum of the coefficients of theolevels of the attribute.

bx *kx denote significance at the 0.05 and 0.@él, respectively.

°SD: the standard deviations of random coefficiamis standard errors.
40O0P: out-of-pocket cost for a visit.
€ For conciseness, only the significant interactemms at 5% level are listed in the table. Theresfee level of severity is perceived minor disease.

f Each main attribute’s coefficient in tlsevere disease scenario was calculated by addirgptiesponding coefficient in the minor scenanid #s

coefficient of the severity interaction term.



Table 4. Results of the preference heterogeneity analysis.

Estimatesin the minor disease scenario

Estimatesin the sever e disease scenario

Attribute Attribute level Coefficient **  SE sb°© SE°© Coefficient **  SE sbe SE©
] 5 (reference) -0.493 0.573 -0.323 0.462
Ii's"i‘te(rt]‘;‘ke” fora 3 0.410 0417  0.043 0243  0.656 0433  -0.467**  0.096
1 0.083 0.514 0.480*** 0.102 -0.333 0.457 0.669*** 087
o 118 (reference) -0.994* 0.459 -0.761 0.395
%?APB;% avisit 76 0.074 0.422 -0.062 0.358
25 0.920** 0.428 0.823** 0.406
) Junior doctors (reference) 0.502 0.382 -0.132 0.407
F'\)"rf)?é‘;z'ionals, <l Many senior doctors -0.119 0.480  -0.024 0461 .38 0413  0491%  0.112
Experts available -0.383 0.504 0.012 0.155 0.516 358. 0.008 0.135
) Know nobody (reference) -0.054 0.496 -0.769 0.439
i':]etﬁg?:(':iﬁfy””ec“o” Know somebody but not very familiar 0.270 0.468 030 0.118  0.329 0379  -0.028 0.101
Direct personal connection -0.216 0.496 -0.059 ®.13 0.440 0.377 0.271* 0.136
Medical equipment ~ Obsolete (reference) 0.077 0.296 -0.261 0.265
condition Advanced -0.077 0.296  0.214* 0.092  0.261 0265 ©%4  0.064
o Deficient (reference) -0.602 0.341 -0.206 0.300
Drug availability N
Sufficient 0.602 0.341 -0.112 0.158 0.206 0.298  28Q** 0.081
150 (reference) 0.204 0.414 -0.154 0.425
Travel time (min) 60 -0.319 0.496 0.251 0.167 -0.362 0.357 0.259 0.139
30 0.114 0.459 0.264 0.138 0.516 0.353 0.133 0.189
Small (reference) -0.228 0.471 -0.045 0.558
Facility size Medium 0.051 0.497 0.049 0.268 -0.243 0.361 -0.089 0.346
Large 0.176 0.420 -0.389%** 0.105 0.287 0.505 0.957%** 103
Opt-out 6.813*+* 1.849 5.630%** 0.432 -3.888*** 1.290 3.586" 0.310
Opt-out x age -0.072%* 0.024
OOP25 x employment -0.472* 0.184
Opt-out x marriage status 1.771* 0.722
Interaction: Many senior doctors x family members 0.327** 155
attribute x Direct personal connection x family members -0.381* 0.200
demographic Sufficient drug x family members -0.392%+* 0.141
attributes” Travel 1 hour x family members 0.535%** 0.206
Visit 3hrs x family income -0.331* 0.167
Direct personal connection x family income -0.421** 0.198
OOP25 x insurance type -0.350** 0.168



Opt-out x insurance type -2.886*** 0.820

Visit 1hr x experiencé 0.352%+ 0.163

Direct personal connection x experiefice 0.610*** 0.166

Travel 30 min x experiende 0.322** 0.148

OOP76 x health status 0.368** 0.161

OOP25 x health status -0.422* 0.177
Model fit Akaike Information Criterion 4254.254 5445.835

Log likelihood -1949.127 -2544.917
Notes:

# Coefficients of the reference levels are calcdla@e the negative sum of the coefficients of theotevels of the attribute.

b+ %+ denote sighificance at the 0.05 and 0.@Vél, respectively.
°SD: the standard deviations of random coefficiants standard errors.
400P: out-of-pocket cost for a visit.

€ For conciseness, only the significant interactemms at 5% level are listed in the table.
fExperience represents the “facility visiting expeige” in Table 2. It varies in three levels — “idsi primary level facilities only”, “visited highéevel

hospitals only”, and “visited both above two typégacilities”. The reference level is “visited prary level facilities only”.



Imagine you have a mild symptom, such as a cougtever, or runny nose...Which health care facility woull you prefer to
visit for first-contact care?

o Facility A o Facility B o Will not visit any facility
= 1 hour to complete the visit =  5hoursto completethevisit
=  Pay RMB 118 out-of-pocket =  Pay RMB 25 out-of-pocket
=  Most health professionals are junior = Medica expertsareavailable on
. dYocth)(rs r—— call = Stayathomeorgotoa
ouknow someone there but are = You know nobody personally pharmacy to get some
not very familiar with them medigag
= Genera condition of medical = Genera condition of medical
equipment is obsolete equipment is advanced
= 1 hour travel timefrom home = 25hourstrave time from home
=  Large-sizefacility =  Smdl-sizefacility

Figure 1. Example of choice set
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Figure 2. Relative importance of the attributes in the hypothetical minor and severe scenarios with

95% CI. (OOP: out-of-pocket cost for avisit)



(a) Perceived minor disease
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levels over opting-out under different disease severity scenarios
e o me o Perceived minor disease
s Perceived severe disease for first-contact. (OOP: out-of-pocket cost for avisit.)



Highlights

First DCE to study the relative importance of faigifactors in rural China.

Rural residents highly valued the availability affbrdability of a facility.

Factors’ relative importance varied between mimat severe disease scenarios.

* Improving available facilities could induce the derd for health care.



