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Abstract

Background: The application of Discrete Choice Experiment (DCE) to study
job choice preferences among health workers can provide scientific and effective
evidence for policy-making aimed at attracting and retaining health personnel
in rural and remote areas.

Objective: To review, summarize, and synthesize studies applying DCE in the
field of health human resources, with the aim of providing reference for future
research.

Methods: From February to April 2022, we systematically searched Web of
Science, PubMed, CNKI, Wanfang Data Knowledge Service Platform, and VIP
for literature related to the application of DCE in health human resources. We
extracted information on study subjects, analysis models, choice task design,
and study results from the included literature.

Results: A total of 44 articles were included, published between 2000 and
2020. The study subjects were primarily practicing health workers and stu-
dents. Among the included literature, 6 used a labeled design while the remain-
der used generic designs. The number of attributes ranged from 4 to 8, with
the number of levels predominantly being 2-4 (88.6%, 39/44). Studies from
high-income countries included general practitioner teamwork and workload as
job attributes. In studies from low- and middle-income countries, the most fre-
quently selected job attribute was housing (21 times), followed by availability of
facilities and drugs (19 times), and learning/training opportunities (16 times).
All literature included income (salary) as a job attribute. The developed frame-
work of job attributes comprised four dimensions: social dimension, including
hospital size, social support/respect, and job security (formal establishment or
permanent employment); work dimension, including work location, working con-
ditions, workload, work (management) atmosphere, teamwork, and supervision
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from superiors (for primary health workers); career development dimension, in-
cluding years to promotion, training (continuing education) opportunities, and
academic and research opportunities; and lifestyle dimension, including income,
housing, transportation, and children’ s education. The most frequently used
analysis model was the Mixed Logit Model (19 times), followed by the Condi-
tional Logit Model (9 times) and the Generalized Multinomial Logit Model (3
times).

Conclusion: There is considerable heterogeneity in research findings in this field,
making it difficult to draw unified conclusions. Moreover, the application of
DCE in health human resources requires further global promotion, relevant re-
search is very limited, and the evidence obtained needs to be confirmed by
further studies.
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Abstract

Background: Using discrete choice experiments (DCE) to study employment
preferences of health personnel can provide a scientific and effective basis for
formulating policies to attract and retain health workers in rural and remote
areas. Objective: To review, summarize, and synthesize research on the ap-
plication of DCE in the field of human resources for health, in order to pro-
vide reference for future studies. Methods: From February to April 2022, we
systematically searched Web of Science, PubMed, CNKI, Wanfang Data, and
VIP for literature related to DCE applications in health human resources. We
extracted data on study subjects, analysis models, choice set designs, and re-
sults. Results: A total of 44 papers published between 2000 and 2020 were
included. Study subjects were primarily in-service health workers and students;
six studies used labeled designs while the rest were unlabeled; the number of
attributes ranged from 4 to 8; the number of levels was predominantly 2-4

chinarxiv.org/items/chinaxiv-202309.00020 Machine Translation


https://chinarxiv.org/items/chinaxiv-202309.00020

ChinaRxiv [$X]

(88.6%, 39/44). Studies from high-income countries used general practitioner
teamwork and workload as job attributes; in low- and middle-income countries,
the most frequently selected attributes were housing (21 times), followed by
availability of facilities and medications (19 times), and learning/training op-
portunities (16 times). All studies included income (salary) as a job attribute.
A conceptual framework of job attributes was developed comprising four di-
mensions: (1) Social dimension, including hospital size, social support/respect,
and identity confirmation (establishment or permanent employment); (2) Work
dimension, including work location, working conditions, workload, work (man-
agement) atmosphere, teamwork, and supervision (for primary health workers);
(3) Career development dimension, including promotion timeline, training (con-
tinuing education) opportunities, and academic/research opportunities; (4) Life
dimension, including income, housing, transportation, and children’ s education.
The most frequently used analysis model was Mixed Logit Model (19 times), fol-
lowed by Conditional Logit Model (9 times) and Generalized Multinomial Logit
Model (3 times). Conclusion: Research findings in this field show substantial
heterogeneity, making it difficult to draw unified conclusions. Moreover, the ap-
plication of DCE in health human resources requires further global promotion,
as relevant studies remain limited and the evidence requires confirmation from
additional research.
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Methods

Shortages and maldistribution of health human resources undermine the equity
and accessibility of health services, representing a widespread and far-reaching
global health issue [?]. The World Health Organization (WHO) has proposed a
series of recommendations for attracting and retaining health workers in rural
and remote areas, which can be categorized into four dimensions: education,
regulation, financial incentives, and personal/professional development mecha-
nisms [?]. WHO also emphasizes that countries and regions should develop
appropriate intervention policies based on their actual circumstances, labor
market conditions, and local needs [?]. To formulate effective and targeted in-
terventions and ensure successful implementation, policymakers must consider
multiple factors, among which health workers’ job preferences are particularly
important. Discrete choice experiments (DCE) provide a robust methodolog-
ical foundation for studying these preferences. Originating in the late 1950s
within microeconometrics, DCE has evolved into a powerful tool for analyzing
individual choice behavior. Initially applied to market and transportation re-
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search, DCE has been used in health services to explore patient preferences for
treatment modalities, community preferences for general practitioner service de-
livery models, stakeholder preferences for health surveillance system operation
modes, and policymakers’ preferences for health policy development criteria [?].
By the late 1990s, researchers began applying DCE to health human resources
[?], though its adoption in China occurred later and remains in the application
phase.

Consumer theory underpins DCE, positing that all goods, services, and health
jobs consist of various attributes. Each attribute can be described using differ-
ent levels—for example, the job attribute “availability of basic equipment and
facilities” can be described with the levels “adequate” and “inadequate.” DCE can
identify respondents’ preferences for different attribute levels, providing quanti-
tative information on preference tendencies (3 values) and trade-off information
between levels (willingness to pay, WTP), and can calculate the probability of
choosing a particular job (uptake rates). This represents a mixed qualitative-
quantitative research method for confirming the relative importance of attribute
levels [?]. As a comprehensive methodology, DCE employs qualitative research,
literature review, and pilot studies in its preliminary phase to determine the at-
tributes and levels to be included. Qualitative research is crucial to ensure that
selected attributes and levels adequately represent target population perspec-
tives while maintaining policy operability and foresight [?]. Based on selected
attribute levels, choice sets are generated, typically comprising 4-20 “choice
tasks” (Figure 1 [Figure 1: see original paper]). Using health workers’ job pref-
erences as an example, each choice task typically presents two hypothetical jobs
(Job A and Job B) defined by attribute levels, asking respondents to select their
preferred option. Choice tasks can be generic (unlabeled) or labeled. The “Job
A” and “Job B” format shown in Figure 1 represents a generic design; replacing
these with “Rural Clinic”and “Urban Hospital”would constitute a labeled design.
Data analysis can employ various statistical models such as Mixed Logit Model
(MXL), Conditional Logit Model (CLM), Generalized Multinomial Logit Model
(G-MNL), and Latent Class Model (LCM). G-MNL extends MXL by using a
single parameter to adjust the parameter distribution. Compared with CLM,
MXL better accommodates respondent heterogeneity. LCM’ s advantage lies in
stratifying analysis based on respondent demographics and other characteristics
to explore preference heterogeneity in depth. In summary, as a relatively novel
methodology applied to health human resources, DCE requires examination of
its current application status. This paper reviews and synthesizes DCE litera-
ture in health human resources to summarize the current state of research and
provide reference for future studies.

1.1 Literature Search

From February to April 2022, we systematically searched Web of Science,
PubMed, CNKI, Wanfang Data, and VIP for literature on DCE applications in
health human resources. Chinese search terms included “B#EELR” (discrete
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choice experiment), “B4% AHEE" (health human resources), “BERARAR"
(health technical personnel), “BE4%” (doctors), and “4#%” (nurses). English
search terms included “discrete choice experiment,” “health workers,” “doctors,”
and “nurses.” Inclusion criteria were: (1) studies reporting complete DCE
results meeting at least 90% of the “validity assessment criteria” proposed by
MANDEVILLE et al. [?], which comprises 4 dimensions and 13 criteria for
evaluating DCE research quality; (2) publications in Chinese or English; (3)
full-text availability. Exclusion criteria were: (1) studies reporting only DCE
qualitative methods and results; (2) studies lacking description of attributes
and levels. We also manually searched references of included studies.

1.2 Literature Screening and Data Extraction

We first screened retrieved literature by removing duplicates, then reviewed
titles and abstracts against inclusion/exclusion criteria. Full texts of eligible
studies were examined for final selection. The literature screening process is
shown in Figure 2 [Figure 2: see original paper|. Extracted data included publi-
cation year, country/region, study subjects, analysis models, results, and DCE
choice set, attribute, and level designs.

Results
2.1 Publication Countries/Regions

A total of 44 papers [?] were included. (1) Twelve studies (27.3%) were from
high-income countries: Australia (6) [?], Denmark (2) [?], Norway (2) [?], United
Kingdom (1) [?], and Germany (1) [?]. (2) Thirty-two studies (72.7%) were from
low- and middle-income countries, including one multinational study covering
Kenya, South Africa, and Thailand [?]. Asian countries contributed 12 studies:
China (3) [?], India (2) [?], Laos (1) [?], Indonesia (1) [?], Timor-Leste (1)
[?], Thailand (1) [?], Iran (1) [?], Vietnam (1) [?], and Nepal (1) [?]. African
countries contributed 17 studies: Ghana (3) [?], Uganda (3) [?], Tanzania (2)
[?], Malawi (2) [?], and one each from Kenya [?], Mozambique [?], Burkina
Faso [?], Cameroon [?], Senegal [?], Zambia [?], and Sudan [?]. South America
contributed 2 studies from Peru [?].

2.2 Publication Timeline

Publications were distributed as follows: 1 each in 2001 [?] and 2008 [?], peaking
in 2015 with 8 studies [?, 7, ?, 7, 7, 7], followed by a gradual decline with a
small peak of 6 studies in 2019 [?, ?, 7, 7, ?] (Table 1).

2.3 Study Subjects and Sample Size

Study subjects were primarily in-service health workers and students. In-service
health workers mainly included doctors (23 studies) and nurses (10 studies),
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while students comprised medical students (7 studies) and nursing students (7
studies). Doctors included general practitioners and specialists, with special-
ists primarily being neurosurgeons, obstetrician-gynecologists, physiotherapists,
speech pathologists, and psychiatrists (Table 2 ).

2.4 Choice Set Design

Among included studies, six used labeled designs [?, ?, ?], with the remainder
using generic designs.

2.5 Number and Selection of Attributes and Levels

The number of attributes ranged from 4 to 8 across studies, with all including
income (salary) as a job attribute. Work location was also a common attribute
(13 studies). The number of levels ranged from 2 to 8, predominantly 2-4 levels
(88.6%, 39/44) (Table 3 ).

Job attribute selection varied across different economic and cultural contexts.
High-income country studies included general practitioner teamwork and work-
load as attributes [?, 7, ?]. In low- and middle-income countries, the most
frequently selected attribute was housing (21 times), followed by availability of
facilities and medications (19 times), learning/training opportunities (16 times),
transportation (8 times), management atmosphere (5 times), children’ s educa-
tion (4 times), career promotion opportunities (3 times), private practice (2
times), and identity recognition (permanent employment) (1 time). Some stud-
ies included country-specific attributes, such as library availability in Iran [?]
and supervision by senior doctors in Uganda [?].

Based on varying labor market contexts, each study selected different job at-
tributes. We synthesized and organized these attributes into a conceptual frame-
work comprising four dimensions: (1) Social dimension, including hospital size,
social support/respect, and identity confirmation (establishment or permanent
employment); (2) Work dimension, including work location, working conditions,
workload, work (management) atmosphere, teamwork, and mentoring by su-
pervisors (for primary health workers); (3) Career development dimension, in-
cluding promotion timeline, training (continuing education) opportunities, and
academic/research opportunities; (4) Life dimension, including income, hous-
ing, transportation, and children’ s education (Figure 3 [Figure 3: see original
paper]). Hospital size was categorized under the social dimension because indi-
viduals and society generally perceive employment at larger hospitals as confer-
ring higher social status. Identity confirmation affects both benefits and social
belonging, warranting its inclusion in the social dimension. Some studies cate-
gorized work (management) atmosphere into hierarchical and interactive levels,
with interactive atmospheres being more valued [?], as harmonious work envi-
ronments can enhance motivation. Teamwork is crucial for work support, with
well-functioning teams facilitating both work performance and physical/mental
well-being. The specific attributes included in any given study depend on local
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labor market conditions and the priorities of policymakers and health workers.

2.6 Analysis Models

The most frequently used analysis model was MXL (19 studies), followed by
CLM (9 studies) and G-MNL (3 studies). Some studies also employed LCM (2
studies).

2.7 Relative Importance of Job Attributes

Due to variation in included job attributes (except income) and study subjects
across studies, horizontal comparison is inappropriate. For example, a multina-
tional study found that graduating nursing students in Kenya and South Africa
prioritized education opportunities and rural allowances, while improved med-
ical insurance was the most attractive attribute in Thailand [?]. Income was
included as an attribute in all studies. Compared with low- and middle-income
country studies, high-income country studies showed respondents valued non-
income attributes more highly. For instance, SIVEY et al. [?] found that in-
creasing job technical content was the most attractive attribute for Australian
junior doctors considering general practice, increasing the proportion choosing
general practice by 13 percentage points—more than moderate income increases.
Norwegian research found junior doctors valued disposable work time more than
income increases [?]. In low- and middle-income countries, ROCKERS et al. [?]
found income and permanent employment status were key concerns for Laotian
nurses, while HUICHO et al. [?] found that increased income, working in health
centers rather than clinics (a higher-level facility), and professional training
funding enhanced rural job attractiveness for Peruvian nurses and midwives.

Different subgroups of respondents valued job attributes differently. For exam-
ple, compared with nursing students, in-service nurses did not particularly value
housing and transportation [?]. Junior doctors with student loans valued income
more highly [?]. Doctors with rural experience valued 45% salary increases and
work locations in provinces near their hometown, but were less concerned about
reducing night shifts [?]. Some negative findings also emerged: female doctors
and doctors with children did not have specific preferences regarding work hours
compared with other doctors [?].

Discussion

Shortages and maldistribution of health human resources represent a global
problem. DCE provides a methodology that can inform policy priority areas,
yet relevant studies remain limited. Interestingly, HOLTE et al. [?] found Nor-
wegian general practitioners’income preferences followed a nonlinear distribution
consistent with reference dependence theory, where losses and gains are evalu-
ated relative to a reference point. Respondents weighted income losses three
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times more heavily than equivalent gains.

Explorations of DCE methodological validity and reliability have been con-
ducted. DOIRON et al. [?] used a two-stage approach to examine the tem-
poral stability of stated preferences in DCE, finding preferences stable enough
to identify key areas for policy intervention. However, instability in the in-
come attribute requires further investigation. “Attribute non-attendance”(ANA)
refers to strategies where respondents ignore one or more attributes when mak-
ing choices. LAGARDE [?] found most respondents considered only 1-2 at-
tributes, but comparisons between models accounting for ANA and standard
models showed no differences in estimated probabilities, suggesting DCE can
produce “unbiased policies,” though confirmation from other studies is needed.
In 2017, HEIDENREICH et al. [?] investigated whether ANA represents heuris-
tic decision-making or true preferences, concluding ANA generally reflects true
preferences and that concerns about inappropriate policy recommendations are
unfounded.

In summary, DCE application in health human resources—including subject se-
lection, sample size, choice set design, attribute/level selection, analysis models,
and relative importance of attributes—requires clarification. Through compre-
hensive review and analysis of relevant English literature, this paper elaborates
on the basic characteristics of these studies and develops a conceptual frame-
work of job attributes. We found DCE application in health human resources
requires further global promotion, with limited studies and evidence needing
confirmation. This paper also reviews DCE methodological validity, finding the
method can strongly support policy recommendations, but the limited literature
requires additional research. Considering WHO’ s recommendation for DCE ap-
plication, this paper offers suggestions for DCE design and implementation to
inform future research.

3.1 Qualitative Research

Many studies have conducted qualitative work with subjects, including focus
group discussions (FGD) and in-depth interviews. Some employed iterative
team discussions among interviewers, analysts, researchers, and DCE techni-
cal advisors [?]. COAST et al. [?] utilized an iterative approach: the first
iteration involved exploratory work with expert input to validate selected at-
tributes, emphasizing the importance of comparative techniques where new data
are compared with previous data to identify novel characteristics; the second
iteration continued attribute discussions to determine whether to add or remove
attributes; after the third iteration, all attributes were fully elaborated.

MULLEI et al. [?] used a combination of quantitative (Likert scale responses)
and qualitative methods to identify job attributes, representing a valuable ap-
proach. While literature review, FGD, and in-depth interviews can identify
attributes of concern to subjects, strong evidence supporting the effectiveness
of such qualitative work is lacking. This evidence gap hinders generalization
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of findings and provision of guidance to other researchers. The field needs the-
oretical or at least more systematic approaches [?]. Final attribute and level
determination requires pilot testing [?], with rigorous and repeated piloting fa-
cilitating attribute-level balance.

3.2 Experimental Design

Labeled designs help respondents connect with real-world scenarios and avoid
confusion about attributes and levels. Label meanings can also assist decision-
making. However, researchers cannot confirm whether their understanding of
labels aligns with respondents’ , and labels correlate with attributes and levels,
making it impossible to separate their functional contributions in analysis. Yet
for evaluating how respondents perceive different job positions with identical
attributes or for investigating preferences for specific job types in labor markets,
this becomes advantageous rather than disadvantageous. Generic designs are
more suitable when research interest lies in comparing trade-offs among different
attributes within a single job type [?].

Choice tasks presented to respondents include binary ( “Job A” vs. “Job B” ),
trinary, quaternary, and mixed (binary and trinary) formats. For example, a
Peruvian study on doctors’ preferences for rural work used a trinary labeled
design [?]. LAGARDE et al. [?] employed a quaternary labeled design, though
other research suggests increasing choice options may reduce response quality
[?]. Based on consumer theory, choice tasks should include an “opt-out” option;
otherwise, the strength of relevant options may be artificially inflated, distorting
subsequent WTP estimates. In reality, health workers in labor markets always
have multiple options, including remaining in their current position or even
leaving the healthcare sector—the latter being an objective reality for recent
medical graduates. Regarding opt-out inclusion, when respondents’ employment
information is available, a two-stage choice method is recommended. The first
stage presents two options ( “Job A”and “Job B”) without an opt-out, requiring
a forced choice. The second stage adds the opt-out to the same two options.
The two-stage approach ensures information utilization even when respondents
select the opt-out (from the first stage). Researchers should emphasize opt-out
inclusion to improve WTP estimation accuracy [?]. Only a minority of included
studies employed this two-stage method.

3.3 Work Attributes and Levels

Attribute and level design must be both targeted and comprehensible to respon-
dents. Concepts and scopes of attributes and levels require clear definition—
for example, whether income refers to monthly or annual salary, and whether
after-tax salary includes performance pay. Some studies treated performance
pay as a separate attribute.

Attribute and level selection should consider not only subjects’and policymakers’
perspectives but also local labor market characteristics, as locally appropriate
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interventions prove more effective than standardized, uniform policies. Addi-
tionally, attribute and level design must consider future policy operability and
practical significance. Questionnaire instructions are crucial, as respondents’ at-
tribute understanding may differ from designers’ . Most studies include income
as an attribute because it is a primary factor influencing job choice and the ba-
sis for calculating WTP. Attributes must be non-overlapping, one-dimensional,
and mutually independent, meaning each should contain only one aspect of a
characteristic to maximize information extraction from choices and enhance in-
terpretability. Omitting key attributes introduces bias, requiring trade-offs with
including more attributes, which may increase response variability [?].

Considering simplified DCE design, task complexity, non-compensatory deci-
sion rules, and survey costs, the number of attributes typically ranges from 5
to 8. No studies have examined multi-attribute DCE design in health human
resources, though WITT et al. [?] explored including more attributes (11 at-
tributes) in quality-of-life evaluation, attempting blocked orthogonal designs—
a method requiring further validation. Levels reflect attribute range and scope,
with 2-4 levels being most common. Level setting should be non-overlapping and
encompass existing job attribute characteristics while reflecting target popula-
tion expectations (the foresight mentioned earlier). Inter-level distances should
be appropriate, as overly narrow or wide ranges affect respondent judgment.
Level descriptions should be quantified when possible—for example, describing
the “continuing education” attribute using “once every 2 years” and “twice per
year” is clearer than using “few” and “many.”

In China, attribute selection should consider both universal concerns among
health workers (e.g., income, continuing education) and context-specific at-
tributes, such as the controversial establishment (4i#!) issue. As an employment
form coexisting with contract-based employment in medical institutions with &
i& disparities, establishment has been included as a job attribute in DCE studies,
though findings on its importance vary, warranting further research. Socially
relevant issues such as workplace violence should also be considered.

In conclusion, DCE as a stated preference experimental method can overcome
real-world constraints on choice, providing reference for policy development.
However, experimental design process and quality ultimately affect result relia-
bility. This study has limitations: it did not include grey literature or conference
papers, potentially missing relevant studies, and included only English-language
literature, introducing language bias.
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