
Co
 
1. 

2. 

3. 
4. 

 

 

 
Rev
http
Med

Med 

 

_______________
orresponding autho

Department of He
University of Medi
National Institute 
Tehran, Iran 
Health Equity Rese
Department of Ep
University of Medi

Physicia
systema

Pejman Hamo
 
 Received: 19 J

Abstract 
    Background
influence the p
attributes were 
   Methods: Th
retrieved from 
preferences for
English langua
   Results: The
identified by lit
was six attribu
attribute was th
   Conclusion: 
but also the oth
each country, a
to the deprived
 
Keywords: Ph
 
Conflicts of Interes
Funding: Tehran U
 
*This work has bee
  Copyright© Iran 
 
Cite this articl
systematic review
 
 

Introducti
Inadequate 

prived areas 
health deman
physicians to
lenge facing 
an alarming s
cians in depri
countries. In 
9% of physic

view Articl
p://mjiri.iums.a
dical Journa

J Islam Repub Ir

________________
or: Dr Ali Akbarisari,

alth Management a
ical Sciences, Tehra
 for Health Resea

earch Center, Tehra
pidemiology and B
ical Sciences, Tehra

n prefer
atic revie

ouzadeh1, Ali 

ul 2018              

d: Physician sh
physician prefer

included in dis
he following da

reference lists
r working in th
age were includ
e literature searc
terature review

utes. In most stu
he most importa
Financial attrib

her non-financi
a specific incen
d areas. 

hysician, Discre

st: None declared 
University of Medica

en published under
University of Medi

le as: Hamouza
w of discrete choi

on 
number of qu
impedes equi

nds of the pop
 work in dep
health system
shortage of h
ived areas in 
Canada (3) a

cians live in r

le   
ac.ir   
al of the Islam

ran. 2019(14 Aug

_ 
, akbarisari@tums.a

and Economics, Sch
an, Iran 
arch, Tehran Unive

an University of Med
Biostatistics, Schoo
an, Iran 

ences fo
ew of disc

Akbarisari*1, 

      Published: 

hortages in rura
rences about th
screte choice ex
atabases were 
s of included s

he deprived area
ed. 
ch yielded 192 

w and qualitative
udies, maximum
ant in fifty perc
butes are not th
ial attributes ar
ntive package, i

ete choice exper

al Sciences 

r CC BY-NC-SA 1.0 li
ical Sciences  

adeh P, Akbarisa
ice experiment. M

ualified health
ity access to h
ulation. There

prived areas is
m policymaker
health personn
both developi

and the United
remote areas, 

 
mic Republic

g);33.83. https://d

ac.ir 

hool of Public Healt

ersity of Medical 

dical Sciences, Tehr
ol of Public Health

r workin
crete cho

 
Alireza Olyaee

14 Aug 2019 

al areas is a un
e choice of wo

xperiment studi
searched: PubM
studies, and gr
a, focus on phy

studies, of whi
e research. The 
m of sixteen dif
cent of the studi
he only signific
re important. It 
ncluding a set o

riment, Preferen

icense. 

ari A, Olyaeeman
Med J Islam Repu

h personnel in
healthcare and
efore, encoura
s the biggest 
rs (1, 2). The
nel such as p
ing and devel
d States (4), a

while less th

c of Iran (MJ

doi.org/10.34171/

h, Tehran 

Sciences, 

ran, Iran 
h, Tehran 

 
↑W
De
dep
the
 
→

For
a s
fin

 
 

ng in dep
oice expe

emanesh2,3, M

 

niversal concer
orking location. 
es and which o

Med, Embase, 
rey literature. S
ysicians or med

ich 14 studies m
 number of attr
fferent scenario
ies and the attri
cant attributes c

is suggested th
of financial and

nce, Deprived a

nesh A, Yekanin
ub Iran. 2019 (14 

n de-
d the 
aging 
chal-

ere is 
physi-
loped 
about 
han a 

quar
the D
sicia
Suda
is 24
three
mos

St
work

IRI) 

/mjiri.33.83  

What is “already
spite numerous
prived areas, th
e health system 

→What this artic
r persuading th
specific incent
ancial incentive

prived are
eriment

Mir-Saeed Yek

rn, and most co
The aim of thi
f them valued t
and Web of Sc

Studies used di
dical students, a

met inclusion cr
ributes varied fr
os were given t
butes related to

considered by t
hat based on th
d non-financial

area, Systematic

nejad MS. Physic
Aug);33:83. http

rter of the po
Dakar region 
ans, but have 
an, the physic
4 times highe
e-fifths of he

st one-quarter 
tudying the j
king in depriv

y known” in th
s attempts to en
is issue continu
in most countri

cle adds: 
e physician for 
tive package i
es must be prov

eas: a 
 

aninejad4    

ountries face th
is systematic re
the most by phy
cience Core Co
iscrete choice 
and published b

riteria. The attri
rom five to ten,
to the study sam
o “study and edu
he physicians f
e economic, so
incentives, is d

c review 

cian preferences 
ps://doi.org/10.34

pulation live 
has more than
only 23% of 

cian-to-popula
er than in rura
alth workers 
of the country
job preferenc

ved areas, play

his topic: 
ncourage physic
ues to be a maj
ies.   

r practice in the
including finan
vided to them.  

his challenge. M
eview was to in
ysicians. 
ollection. Furth
experiments m
between 2000 

ibutes and attrib
, and the most f
mples. The “sa

ducation” was at
for deciding wh
ocial and cultur
developed to at

for working in 
4171/mjiri.33.83  

in these area
n 60% of the 

f the total pop
ation ratio in 
al area (6). In
be in urban 

y’s population
nces of phys
ys an importan

cians to work in
or challenge fo

e deprived areas
ncial and non

Many attribute
nvestigate which

her studies wer
methods to elici

and 2017 in th

bute levels wer
frequent numbe
lary or income
t the next level.
here to practice
ral conditions o
ttract physician

deprived areas: 

as. In Senegal
country's phy

pulation (5). In
the urban area
n India, nearly
areas with al

n (7).  
icians toward
nt role in iden

n 
or 

s, 
n-

es 
h 

re 
it 
e 

re 
er 
” 
. 
e, 
of 
ns 

a 

l, 
y-
n 
a 
y 
l-

d 
n-

https://crossmark.crossref.org/dialog/?doi=10.34171/mjiri.33.83
https://crossmark.crossref.org/dialog/?doi=10.34171/mjiri.33.83


 
 Physician pre

 
 http://m
Med J Is
 

2 

tifying attract
this area. A t
purpose is the
an appropriat
(8). DCE sys
physicians, an
various attribu
health person
prived area in

The aim o
which attribu
ments studies
sicians. The r
mation on wh
improve the a
prived areas. 

 
Methods 
Sources 
The follow

PubMed, Em
Further releva
of included st

 
Search stud
Medical Su

used in three 
Physician: 

or “practition
Deprived a

derdeveloped
area”. 

Discrete ch
method”, “ch
modelling”, “
attribute” (Ap

 
 

Fig. 1. Study se

Reco
databa

Sc
re

en
in

g
  

In
cl

ud
ed

 
E

lig
ib

ili
ty

 
Id

en
tif

ic
at

io
n

 
eferences for w

mjiri.iums.ac.ir 
slam Repub Ira

tion or retenti
technique that
e discrete cho
te technique 
stematically qu
nd measure th
utes of a job (
nnel preferen
n several studi
f this system

utes were incl
s and which o
results of this
here attributes
attraction and

wing databases
mbase, and We

ant studies we
tudies, and gre

dy 
ubject Headin
concepts. 
“physician”, 

ner”. 
rea: “rural”, “

d area”, “under

hoice experim
hoice experime
“stated prefere
ppendix 1). 

election process b

ords identified through
ase searching (n = 18

Records 

Full-te
e

Studies
s

working in de

an. 2019 (14 Au

ion incentives
t has been wi
oice experime
to elicit the 
uantifies the j

he trade-offs p
(9). DCE has 

nces about wo
ies (10-18).  

matic review w
uded in discr
f them valued

s review can 
s policies sho
d retention of 

s were system
eb of Science
ere retrieved fr
ey literature. 

ngs (MeSH) 

“doctor”, “su

“remote”, “de
rserved area” 

ment: “discrete
ent”, “choice 
ence”, “job pr

based on PRISMA

h 
9) 

Additi
throug

after duplicates remo
(n = 110) 

ext studies assessed fo
eligibility (n = 34) 

s included in qualitati
synthesis (n = 14) 

 
eprived areas

ug); 33:83. 

s for physicia
idely used for

ent (DCE). DC
stated prefere
job preferenc
hysicians plac
been used to 
orking in the

was to invest
rete choice ex
d the most by 
offer useful i

ould be focuse
f physicians in

matically searc
e Core Collec
from reference

or free-text 

urgeon”, “med

eprived area”, 
or “disadvant

e choice”, “ch
analysis”, “ch
reference” or 

A protocol 

ional records identifie
gh other sources (n = 

oved Reco

or 
Full-

ive 

 

ans in 
r this 
CE is 
ences 
ces of 
ce on 
elicit 

e de-

tigate 
xperi-

phy-
infor-
ed to 
n de-

ched: 
ction. 
e lists 

were 

dical” 

“un-
taged 

hoice 
hoice 
“job 

In
St

orig
ods 
(c) f
lishe

St
phys
and 

 
Se
Fo

were
by tw
ble s
stud
and 
whe
amo
by a

 
Da
Th

chec
were
year
num

 
Re
St
Th

Med
lecti
Eigh
sion
full-
were
and 

ed
3) 

ords excluded after sc
title and abstract (n= 

text studies excluded 

clusion and e
tudies were in
inal study, (b)
to elicit prefe

focus on phys
ed between 20
tudies were e
sician workfo
published bef

election proce
or the selecti
e used. At firs
wo reviewers 
studies. And t

dies, selected 
evaluated by

ether they me
ong the review
a third reviewe

ata extraction
he data of in
cklist designed
e extracted fro
r of study, sam

mber of scenari

esults 
tudy selection
he literature s
d, 69 from Em
ion, and thre
hty-two duplic
n by titles and 
-text review. O
e excluded [fo
not related to

 

creening
76) 

(n = 20) 

xclusion crite
ncluded in this
) used discrete

erences for wo
sicians or med
000 and 2017 
excluded if th
rce, not writte

fore 2000. 

ess 
on of studies
st, titles and a
independentl

then, the full-
by at least on
y two review
et the inclusi
wers were reso
er. 

n 
ncluded studi
d by the resea
om the include
mple size, resp
ios, and most 

n 
earch yielded

mbase, 63 from
ee through th
cates were rem
abstracts, 34 s
Of the 34 stu
ocus on non-p

o our aim (n=1

eria 
s review if the
te choice expe
orking in the 
dical students
in the English

hey were foc
ten in the Eng

s, two levels
abstracts of stu
ly to select po
-texts of poten
ne reviewer, 
wers indepen
ion criteria. D
olved through

ies were extr
archers. The f
ed studies: aut
ponse rate, attr
important attr

d 192 studies: 
m Web of Scie
he additional 
moved, and a
studies were i

udies reviewed
physician wo
13)]. Finally, 

 

ey were: (a) an
eriments meth
deprived area

s, and (d) pub
h language. 
cused on non
glish language

s of screening
udies screened

otentially eligi
ntially eligible
were obtained

ndently to see
Disagreement
h consensus o

racted using a
following data
thors, country
ributes, levels
ribute. 

57 from Pub
ence Core Col

hand search
after the exclu
included in the
d in detail, 20
rkforce (n=7)
14 DCE stud

n 
h-
a, 
b-

n-
e, 

g 
d 
i-
e 
d 
e 
ts 
or 

a 
a 

y, 
s, 

b-
l-
h. 
u-
e 
0 
), 

d-



 

 

 

ies (15-28) w
1).  

 
Study chara
The main 

shown in tab
been publishe
utes varied fro
was six attrib
from nine to 
sixteen differ
ples (n=6). T
physicians, in
two studies w
students. In a
cal students in
ple size was <
ies. Most of t
80%. Two st
60% and one
were conduct
studies were p
ca (15, 18), an

 
Attributes a
Researchers

tributes and l
included stud
views and fo
studies used 
utes and attrib
of methods to
Sarfraz (16) p
depth intervie
ers, medical o
tributes and a
two common
research) to id
study did not
utes (Table 2)

 
Preferences
An overvie

portant attribu
on the results

Table 3. Overv
No. Autho

year
1 Hanso

2010

2 Kruk
2010

3 Vujici
2011

 

were included 

acteristics 
characteristic

ble 1. Almost 
ed in the last 
om five to ten

butes (n=6). T
twenty-four. 

rent scenarios
The sample of
n five studies
were both in-
all, 4004 in-se
nvestigated in
<500 in twelv
the studies ha
tudies reporte
e study betwee
ted in Asia (
performed in 
nd Europe (21

and attribute
s used differe
levels. The m
dies were qua
ocus group di

literature rev
bute-levels. So
o identify attr
performed a 
ews and six F
officers, and 

attribute-levels
n methods (lit
dentify attribu
t report the m
). 

s for physicia
ew of the attri
ute in each stu
s of the inclu

view of attributes,
ors,  
r 

Country 

on, 
0 

Ethiopia

k,  
0 

Ghana 

ic, 
1 

Vietnam

in this system

cs of the inc
70% of inclu
5 years. The

n, and the mos
The number o

In most stud
s were given 
f seven studie
s were medica
service physi
rvice physicia

n the included
ve and >500 i
ad a response 
ed a response
en 60% and 8
(16, 17, 19, 
Africa (20, 2

1) (Table 1). 

e-levels 
ent methods t
ost widely us

alitative resea
scussions (FG
iew methods 
ome studies u
ributes. For e
literature revi

FGD with sen
medical stude
s. Overall, 4 s
terature revie

utes and attribu
method of iden

ns to work in 
ibutes, levels 
udy are shown
uded DCE stu

, attribute levels, 

a 1. Location (
Housing (No
Time commi
(Yes vs. No) 
1. Salary (Ba
Allowance), 
portive), 5. Y
basic provide
provided) 

m 1. Location (
Official Inco
VND), 4. Sk
vs. Possibilit
Government-

matic review 

cluded studies
uded studies 
number of a

st frequent num
of scenarios v
dies, maximum
to the study 
es were in-se
al students an
cians and me
an and 2594 m

d studies. The 
in two of the 
rate of more 

e rate of less 
80%. Most stu
23-25, 28). O
2, 26, 27), Am

to identify th
sed methods in
arch such as i
GD) (n= 13). 

to identify a
used a combin
xample, Rana
iew with thre

nior health ma
ents to identif
studies (29%) 
ew and qualit
ute levels, and
ntifying the a

rural areas 
and the mos

n in table 3. B
udies, the attr

and main results

(Addis Ababa vs. Z
one/ Basic/ Superior
itment per year of tr
 

ase/ Base+30%/ Ba
3. Infrastructure (B

Years of work befor
ed/ Free superior pr

(Remote rural area v
ome (4 million VND
ills Development (N
ty to enter advance
-provided) 

  http:/
Med J
 

(Fig. 

s are 
have 

attrib-
umber 
varied 
um of 

sam-
ervice 
nd in 
edical 
medi-
sam-
stud-
than 
than 

udies 
Other 
meri-

he at-
n the 
inter-
Five 

attrib-
nation 
a and 
ee in-
anag-
fy at-
used 

tative 
d one 
attrib-

st im-
Based 
ribute 

“sala
of th
conc
impa
ical 
sults
was 
resp
com
men
stud
tion”
ing 
ing”
est i

Ta
 
Sa
In
M
Bo
Nu
5 
6 
7 
8 
10
Nu
12
13
17
Sa
<5
>5
Re
<6
60
>8
Co
Af
Am
As
Eu
 
Ta
M
Li
Qu
No
Th
tha

Attributes 

Zonal capital), 2. M
r), 4. Equipment an
training (Two years

ase+50%/ Base+100
Basic vs. Advanced
re study leave (5 ye
rovided), 7. Transp

vs. Urban center ar
D/ 8 million VND/
No program vs. Sho
ed medical school a

//mjiri.iums.ac.i
J Islam Repub I

ary or income
he studies (15
cluded that h
act on the wil
students to w

s of most stud
the most imp

pondents, Holt
me seem to ha
nts in the non
dies showed th
”, such as “re
long-term edu

” (27), and “tr
importance fo

able 1. Main char

ample 
n-service physicia

Medical students 
oth 
umber of attribut
attributes 
attributes 
attributes 
attributes 
0 attributes 
umber of Scenari
2 or less scenarios
3-16 scenarios 
7 or more scenario
ample size 
500 
500 
esponse rate 
60% 
0%-80% 
80% 
ontinent 
frica 
merica 
sia 
urope 

able 2. Methods t
Methods 

iterature review 
ualitative researc
ot-reported 
he sum is greater tha
an 100%, because s

(Levels) 

Monthly pay (Base/ 
nd drugs at facility (
 vs. One year), 6. P

0%), 2. Children’s 
d), 4. Management 
ears vs. 2 years), 6. 
portation (Utility car

rea), 2. Equipment (
/ 12 million VND/ 
ort-term courses), 5.
after 5 years on the

ir 
Iran. 2019 (14 A

e” was the mo
5, 16, 18, 20,
igher salary o
lingness of in

work in depriv
dies (50%) sh
portant attribu
te et al. (21) 
ve less impac

n-pecuniary at
hat attributes r
eceiving study
ucation” (17),
aining and ed
or the respond

racteristics of incl
Num

ans 

es 

ios 
s 

os 

o identify attribut

h 

an included studies 
ome studies used m

Base+50%/ Base+
(Inadequate vs. Imp
Private-sector work 

education (No allow
style (Supportive v
Housing (Not provi
r not provided vs. U

(Inadequate vs. Ade
16 million VND/ 2
 Long-term Educati

e job); 6. Housing 

P. Ham

Aug); 33.83. 

ost important i
, 23, 24, 26). 
or income ha

n-service phys
ved areas. Alt
howed that in
utes from the
 showed that
ct as compare
ttributes. Furt
related to “stu
y assistance” 
, “tuition for 

ducation” (28)
ndents. The re

luded studies 
mber of studies (

7 (50%) 
5 (36%) 
2 (14%) 

1 (7 %) 
6 (43%) 
4 (29%) 
2 (14%) 
1 (7 %) 

5 (36%) 
7 (50%) 
2 (14%) 

12 (86%) 
2 (14%) 

2 (14%) 
1 (7%) 

11 (79%) 

4 (29%) 
2 (14%) 
7 (50%) 
1 (7 %) 

utes and attribute-
Numb

4 
13 
1 

and the percentage
more than one metho

Im

+100%), 3. 
proved), 5. 

permitted 

H

owance vs. 
vs. Unsup-
vided/ Free 
Utility car 

Imp

equate), 3. 
20 million 
tion (None 
(None vs. 

Lon

mouzadeh, et al

3

in fifty percen
All the study

ad the bigges
icians or med
though the re
crease income

e viewpoint o
t increased in
ed to improve
thermore, fou
udy and educa
(19), “provid
future school

) had the high
esults of othe

%) 

levels 
ber 

e is more 
od 

mportant attribute 

Higher wages 

proved equipment 

ng-term education 

l. 

nt 
y 
st 
d-
e-
e 

of 
n-
e-
ur 
a-
d-
l-
h-
er 



 
 Physician pre

 
 http://m
Med J Is
 

4 

studies ident
“good educati
important attr

Discussion

Table 3. Ctd  
No. Autho

year
4 Miran

2012

5 Rocke
2012

6 Rao
2013

7 Lagar
2013

8 Rafie
2015

9 Roby
2015

10 Efend
2015

11 Holte
2015

12 Rana
2016

13 Smit
2016

14 Witt
2017

VND= Vietname

eferences for w

mjiri.iums.ac.ir 
slam Repub Ira

tify the “imp
ion facilities f
ributes for resp
n 

ors,  
r 

Country

nda, 
2 

Peru 

ers, 
2 

Uganda

o, 
3 

India 

rde, 
3 

Thailand

ei, 
5 

Iran 

yn, 
5 

Cameroo

di, 
5 

Indonesi

e, 
5 

Norway

a, 
6 

Pakistan

tz, 
6 

Timor-Les

t, 
7 

Canada 

ese dong; PEN= Per

working in de

an. 2019 (14 Au

proving equi
for children” (
pondents (Tab

y 

1. Type of h
PEN/ 3,700 
Points when
points vs. 20
two-bedroom
You work 1
days a year v

a 1. Salary per
(Basic vs. A
enough to af
years), 5. Su
financial ass
1. Staff (Few
poorly conne
poorly conne
well-connect
Located in a
ing provided
frequent sho
shortages of 
location to c
duration train
job through 
area), 8. Typ

d 1. Hospital s
province vs.
Base+30%; B
(Yes vs. No)
have to wait 
1. Location 
tice (Yes vs.
cal infrastruc
ties (Basic v

on 1. Career dev
available vs.
quota of 20%
and connecti
- reliable tran
village with 
facility infra
Lodging (No
with access t
in an urban a

a 1. Quality o
allowance pr
mitment (1-y
tuition), 5. S
agement (Lim

y 1. Location 
ants), 2. Opp
development
Equal to the 
above the av
more) 

n 1. Career Pr
mitment for 
(Base+10%; 
tion (No hou
Transportatio
Partial Finan

ste 1. Facility ty
remote), 3. H
Transportatio
(None/ Work
1. Type of p
vided contin
None offered
worked per w
call activity 
offered/ Dur
bility (Adeq
medical reco
000, ≤ 3-hr d
3-hr drive to

ruvian Sol; USh= U

 
eprived areas

ug); 33:83. 

pment” (22)
(25) to be the 
ble 3). 

health facility (Heal
PEN/ 4,375 PEN), 

n applying for a res
0 points), 5. Free hou
m independent hous
8 days and then ha
vs. 14 free days a ye
r month (700,000 U

Advanced), 3. Hous
fford basic housing/
upport from manag
istance vs. Provide 

w staff and heavy w
ected place with bad
ected place with bad
ted place, having g

a well-connected pla
d), 3. Health center
ortages of supplies 
f supplies and drugs
city or town (Uncer
ning courses for ski
reservation), 7. Job

pe of health center (C
size (Small (10–60 
. A province far fr
Base+45%), 4. Nig
), 6. Reserved quota
to be promoted to t
(Rural vs. Urban), 
 No), 4. Workload 
cture (Inadequate v
s. Superior) 
velopment (No pref
. Establishment of p
% of seats reserved 
ivity of the workpla
nsportation to the h
good connectivity -
structure (Lack of e
o accommodation p
to drinking water), 
area (Uncertain vs. A
f facility (Basic vs
rovided, enough to 
year vs. 2-year), 4. 

Salary per month (3
mited support vs. Fu
(<5000 inhabitants

portunity to control 
t (Limited vs. Very
average salary for h

verage salary for ho

omotion (Commitm
5 years and then 
Base+30%, 15% a

using facility/ Housi
on (Availability of 
ncial support/ Full F
ype (Community H
Health Facility Equi
on (Motorbike vs. N
kshops/ Visits from 
practice (Inter-profe
nuously while work
d), 3. Income (500 
week (35 h/ 45 h/ 5
(1-in-8/ 1-in-6/ 1-i

ring first year/ Prov
quate/ Limited/ Poo
ord/ Electronic med
drive to Winnipeg/ P
 Winnipeg/ Populat

Ugandan shilling; Rs

 

and 
most 

Th
tribu
was 
were

Attribut

lth center vs. Regio
3. Time in post be

sidency in Commu
ousing provided (A s
se), 6. Work schedu
ave 12 days off), 7
ear) 

USh*/ 1,000,000 USh
sing (No housing o
g/ Free basic housin
ger (Not supportive
full tuition for a stu

workload vs. Fully s
d education facility
d education facility

good education facil
ace, having good ed
r infrastructure (Bu
and drugs vs. Well
s), 4. Salary (30000
rtain vs. On comple
kill development/ Ea
b location (Not loc
Clinic/ Small hospi
beds) vs. Large (>6
rom your home pr

ght shifts per month
a for subsequent spe
the next grade (1 vs
2. Income (Base/ B
(Light/ Moderate/ H

vs. Adequate), 7. Ho

ferential admission 
preferential admiss
for those who work

ace to the city (You
health district capita
- reliable transporta
equipment, drugs an
provided vs. A good

5. Salary (Base/ Ba
Automatic after 3 y

s. Advanced), 2. Ho
afford basic housin

 Study assistance (
3 million IDR*/ 5 m
ull support) 
s/ 5000-14,999 inha

working hours (Lim
y good), 4. Income
hospital doctors/ 10
ospital doctors), 5. 

ment for two years/
upgrading), 2. Qua

annual increment/ B
ing and security allo
f transport vs. Tran
Financial support) 
Health Center vs. H
ipment (Good level/
No motorbike), 6. In

m Specialist/ Higher 
essional/ Group/ So
king in community
 USD; 450 USD; 4

55 h/ 65 h), 5. Spou
in-5/ 1-in-4/ 1-in-3/

vided continuously w
or), 9. Clinic techn
dical record and tele
Population 5000–15
tion < 5000, > 3-hr 
s= Indian rupee; IDR

his systematic
utes were incl

the most imp
e identified th

tes (Levels) 

onal hospital), 2. M
fore getting a perm
nity and Family M
shared room in a res
ule (You work 22 d
. Free days for con

h/ 1,500,000 USh/ 2
or allowance provid
ng provided), 4. Len
e vs. Supportive), 6
udy program) 
taffed and moderate

y for children and po
y for children but go
lities for children b
ducation facilities fo
uilding in poor cond
l-maintained buildin
0 Rs/ 45000 Rs/ 65
etion of 3 years), 6.
asier admission to P
cated in your nativ
tal (20–30 beds)/ L
60 beds)), 2. Hospi
rovince), 3. Your m
h (7 vs. 14), 5. Pres
ecialist training (Ye
s. 2) 
Base+100%; Base+1
Heavy), 5. Proximit
ousing (None/ Basi

for health workers 
ion for ongoing tra
ked for at least 4 ye
r facility is located 

al twice a week or le
ation to the health di
nd so on vs. Adequa
d quality house is m
ase+25%/ Base+50

years) 
ousing (No housing
ng/ Free basic hous

(Not provide any fin
million IDR/ 7 millio

abitants/ 15000-49,
mited vs. Very goo

e (10% less than av
0% above the averag

Practice size (1-2 

/ Commitment for 3
ality of the Facility
Base+50%, 10% an
owance/ Housing av

nsport allowances), 

Health Post), 2. Loc
/ Medium level/ Poo
ncome (610 USD*/
Edu) 
lo/ Hospital based)
/ Provided during 
400 USD; 350 USD
use finding work (A
/ 1-in-2), 7. Comm
while working in th
nology (No existin
e health facilities), 
5 000, > 3-hr drive t
drive to Winnipeg)
R= Indonesia Rupia

c review aime
luded in DCE
portant. In th

hat affect phys

Monthly salary (2,50
manent job (3 years 
Medicine, after 3 ye

sidence with shared
days and then have

ntinuous medical ed

2,000,000 USh), 2. 
ded/ Housing allow
ngth of commitmen
6. Future tuition (N

e workload), 2. Are
oor housing provide
ood housing provide
but poor quality hou
or children and goo
dition, inadequate e
ng, adequately equi
5000 Rs/ 80000 Rs)

Professional devel
PG after 3 years of s
e area vs. Located 
arge hospital (50–10
tal location (In or n

monthly salary (Ba
ence of a consultan
es vs. No), 7. Numb

150%; Base+200%)
ty to family (Yes vs
c/ Superior), 8. Edu

in rural areas for on
ining available to y
ars in rural areas), 2
in a village with po
ess vs. Your facility
istrict capital every 
ate equipment, drug
made available in a 
%/ Base+75%), 6. J

g or allowance prov
sing provided), 3. L
nancial assistance v
on IDR/ 10 million 

999 inhabitants/ >5
d), 3. Opportunity f
verage salary for ho
ge salary for hospita
doctors/ 3-5 doctor

3 years and then up
y (Basic vs. Advan
nual increment), 4.
vailability with basi
6. Study Assistanc

cation (Urban/ Rem
or), 4. Housing (Go
/ 732 USD/ 854 US

, 2. Additional rura
first year of work 

D; 300 USD; 250 U
Acceptable/ Some/ L
munity-sponsored in
he community), 8. H
g e-health technolo
10. Location (Popu
to Winnipeg/ Popul

ah; USD= United St

ed to investig
E studies and w
his study, var
sicians' willing

00 PEN*/ 3,125 
vs. 6 years), 4. 

ears in post (10 
d facilities vs. A 
e 8 days off vs. 
ducation (7 free 

Facility quality 
wance provided, 
nt (2 years vs. 5 
Not provide any 

ea (Located in a 
ed/ Located in a 
ed/ Located in a 
using provided/ 
od quality hous-
equipment, and 

uipped with few 
s), 5. Change in 
lopment (Short-
service in same 

d in your native 
00 beds)) 
near your home 
ase/ Base+15%/ 
nt in the facility 
ber of years you 

), 3. Dual prac-
s. No), 6. Clini-
ucational facili-

ongoing training 
your level via a 
2. Accessibility 

oor connectivity 
y is located in a 
day), 3. Health 

gs and so on), 4. 
secure location 
Job assignment 

vided/ Housing 
Length of com-
vs. Provide full 

n IDR), 6. Man-

50 000 inhabit-
for professional 
ospital doctors/ 
al doctors/ 20% 
rs/ 6 doctors or 

pgrading/ Com-
nced), 3. Salary 
. Living Condi-
ic amenities), 5. 
ce (No support/ 

mote/ Extremely 
ood vs. Poor), 5. 
SD), 7. Training 

al training (Pro-
in community/ 

USD), 4. Hours 
Limited), 6. On-
ncentives (None 
Housing availa-
ogy/ Electronic 
ulation 5000–15 
lation < 5000, ≤ 

tates Dollar 

 

gate which at
which of them
ious attribute
gness to work

Important 
attribute 

Increased 
salary 

Future tuition 

Good educa-
tion facilities 
for children 

Increased 
salary 

Increased 
salary 

Bonus of 
75% of base 

salary 

Study assis-
tance 

Non-
pecuniary 
attributes 

High salary 

Training and 
education 

Income 

t-
m 
s 

k-



 

 

 

ing in deprive
different coun
financial ince
working in de

Different e
countries can
preferences fo
can be said th
sicians from o
countries, on 
will have a g
16, 18, 20, 2
countries, the
cian’s prefere
can be conclu
ries or incom
not have lon
are one of the
age of physic

Identificatio
step in the DC
identifying a
qualitative re
Therefore, the
to the identifi
results in diff
(29%) use bo
neous to elici
27). 

In-service p
views on the
for working i
examined in-
studies (67%
the likelihood
prived areas. 
students, only
crease had an
deprived area

Strengths o
The results

mation on wh
focused and c
DCE study t
recruiting phy

 
Limitations
Many diffe

ing the attribu
the levels of 
affect the resu
of included s
because only
review, some
only reviews 
has not inves
extracting pre

 
 

ed areas. The
ntries, which 
entives to eli
eprived areas. 
economic, soc
n have a diff
or working in
hat the type of
one country to
the one hand 

greater impac
23, 24, 26), a
ese attributes 
ences (21, 25, 
uded that focu

mes without co
ng-term effect
e interventions
ians in depriv
on of attribut
CE. Although

attributes and
search usually
e use of any o
ication of vari
ferent findings
oth reviews an
it attributes a

physicians and
e attributes th
in deprived ar
service physic
), increasing 
d of their attr
Of the total o

y 2 studies (2
n impact on th
as. 
of the study 
s of this rev
hich package 
can be helpful
to provide po
ysicians to dep

s of the study 
erent factors su
utes and level
attribute and 
ults of DCE s
tudies, is not 

y English lan
e relevant stud

the studies d
stigated studie
eferences (suc

e included stu
use different 
cit physician
 

cial and cultu
ferent effect o
n deprived area
f motivation is
o another. For
increasing sal
t on physicia

and on the oth
have less imp
28). Accordin

using solely o
onsidering oth
ts; because fi
s intended to 

ved areas. 
tes and their 
h there is no p
d levels, liter
y used for thi
of these metho
ious attributes
s. In general, 
nd qualitative
and attribute-l

d medical stud
hat influenced
reas; of the to
cians, based o
salaries and 

raction or the
of 7 studies fo
29%) reporte
he medical stu

iew can prov
of attributes, 
l for researche
olicy options 
prived areas. 

uch as study 
ls, the numbe
variation in a
tudies, so com
possible dire

guage studies
dies may be ig
done with the 
es done with 
ch as conjoint 

udies were don
financial and 
’s preference

ural condition
on the physic
as. According
s different for 
r example, in s
laries and inco

an’s decisions
her hand, in o
pact on the p
ng to the resu
on increasing 
her attributes, 
nancial incen
improve the s

levels is a m
precise metho
rature review 
is purpose (2,
ods alone can
s and consequ
only a few stu

e methods sim
levels (15, 16

dents had diff
d their prefere
tal (9 studies)
on the results 
incomes incre
ir retention to
ocused on me
d that salarie
udents to attra

vide useful i
policies shou

ers in conduct
for attracting

question, iden
er of the attrib
analyzing the 
mparing the re
ectly. Furtherm
s included in
gnored. This s
DCE method
other method
analysis). 

  http:/
Med J
 

ne in 
non-
s for 

ns of 
cians' 
gly, it 

phy-
some 
omes 

s (15, 
other 

physi-
ults, it 

sala-
can-

ntives 
short-

major 
od for 

w and 
, 29). 

n lead 
uently 
udies 

multa-
6, 19, 

ferent 
ences 
) that 

s of 7 
eases 
o de-
edical 
es in-
act to 

infor-
uld be 
ting a 
g and 

ntify-
butes, 
e data 
esults 
more, 
n this 
study 
d and 
ds for 

Co
Fi

cons
tice,
port
and 
tive 
ince
priv

 
Ac
Th

auth
and 

 
Co

The 
 
 

Re
1. W

rem
rec

2. Ry
ch
rem
Or

3. Du
he
my

4. Ri
ha

5. Zu
he
W

6. Le
ge
lab
W

7. Ra
for

8. Ma
De
inc

9. Ta
off
exp

10. K
wo
He

11. H
wo
exp
20

12. A
Fa
wh
20

13. H
La
Up
20

14. M
nu
He

15. M
Bl
rur
20

//mjiri.iums.ac.i
J Islam Repub I

onclusion 
inancial attribu
sidered by the
, but also the
ant. It is sugg
cultural cond
package, incl

entives, is dev
ed areas. 

cknowledgm
his study has 
hor, Pejman H
funded by Te

onflict of Inter
authors decla

eferences 
orld Health Org
mote and rural 
commendations. G
yan M, Kolstad J
oice experiment 
mote and rural ar
rganization & Cap
umont JC, Zurn 
alth professional
yths and realities.
cketts TC, Hart 
ve?  J Rural Healt

urn P, Codjia L, 
alth workers in u
orld Health Orga

emiere C, Herbst
ographical imbal
bor market persp
orld Bank Public

ao KD, Bhatnagar
r health in India. 
angham LJ, Han
esigning a discre
come country. He
akemura T, Kielm
ficers in public 
periment. Hum R
Kolstad JR. How
orkers. Findings 
ealth Econ. 2011;
Honda A, Vio F. I
ork in the rural an
periment for e
15;13(1):23. 
Ageyi-Baffour P

actors that influe
here to practice: 
13;13:64. 
Huicho L, Miran

agarde M, et al. Jo
p a Rural Job in 
12;7(12). 
Munga MA, To

urses to remote a
ealth Policy Plann
Miranda JJ, Diez
aauw D, et al. S
ral areas of Pe
12;7(12):e50567

ir 
Iran. 2019 (14 A

utes are not th
e physicians f
e other non-f

gested, that ba
ditions of each
uding a set of
veloped to at

ments 
been extracte

Hamouzadeh (
hran Universi

rests 
are that they h

anization. Increa
areas through im
Geneva: World H
J, Rockers P, Do
for health workf

reas: a user guide
pacityPlus: World
P, Church J, Le

ls and health wo
 OECD. Health w
LG, Pirani M. 

th. 2000;16(3):19
Sall FL, Braich

underserved areas
n. 2010;88(5):38
t C, Jahanshahi N
lances of health 
pective on what 
ations; 2010. 
r A, Berman P. S
Hum Resour Hea

nson K, McPake 
ete choice exper
ealth Policy Plann
mann K, Blaauw D
sector facilities i

Resour Health. 20
w to make rura
from a discrete
20(2):196-211. 
Incentives for non
nd remote areas o
liciting job pre

P, Rominski S, N
nce midwifery s
a discrete choic

nda JJ, Diez-Ca
ob Preferences of
Peru: A Discret

rsvik G, Maesta
areas of Tanzan
n. 2014;29(2):227
z-Canseco F, Le
tated preferences

eru: a discrete 
. 

P. Ham

Aug); 33.83. 

he only signifi
for deciding w
financial attri

ased on the eco
h country, a s
f financial and
ttract physicia

ed from Ph.D.
(thesis code: 
ity of Medical

have no compe

asing access to h
mproved retentio

Health Organizati
olea C. How to c
force recruitmen

de with case stud
d Bank. 2012. 
eThi C. Internat
orkforce manage
working paper; 20
How many rura

98-207. 
het JM. How to 
s: the Senegalese

86-9. 
N, Smith E, Sou
workers in sub-
works, what do

So many, yet few
alth. 2012;10(1):1
e B. How to do 
riment for appli
n. 2009;24(2):15
D. Job preferenc
in rural Kenya: 

016;14(1):1. 
al jobs more att
e choice experim

n-physician healt
of Mozambique—
eferences.  Hum 

Nakua E, Gyak
students in Ghan
ce experiment. B

anseco F, Lema 
f Nurses and Mid
te Choice Experi

ad O. Using inc
nia: a contingent
7-36. 
ema C, Lescano 
s of doctors for 
choice experim

mouzadeh, et al

5

icant attribute
where to prac
ibutes are im
onomic, socia
specific incen
d non-financia
ans to the de

. thesis of firs
9021383002)
l Sciences. 

eting interests

health workers i
on: global polic
on; 2010. 

conduct a discret
t and retention i
ies. World Healt

tional mobility o
ement in Canada
008. 
al doctors do w

recruit and retai
e experience. Bul

ucat A. Reducin
Saharan Africa: 
es not, and why

: human resource
19. 
(or not to do)…

ication in a low
1-8. 
ces among clinica

a discrete choic

tractive to healt
ment in Tanzania

th professionals t
—a discrete choic

Resour Health

obo M, Lori JR
na when decidin
BMC Med Educ

C, Lescano AG
dwives for Takin
iment. PLoS One

centives to attrac
t valuation study

AG, Lagarde M
choosing a job i

ment. PLoS One

l. 

s 
c-

m-
al 
n-
al 
e-

st 
), 

. 

n 
y 

te 
n 

th 

of 
a: 

we 

n 
ll 

g 
a 

y: 

es 

… 
w-

al 
ce 

th 
a. 

to 
ce 
h. 

R. 
g 
c. 

G, 
g 
e. 

ct 
y. 

M, 
n 
e. 



 
 Physician pre

 
 http://m
Med J Is
 

6 

16. Rana SA. 
Islamabad Cap
J Healthc Com

17. Vujicic M, S
rural Vietnam
Sci Med. 2011

18. Witt J. Physi
a survey of ph
2017;22(2):43

19. Efendi F, C
Nancarrow SA
Indonesia: a d
2015;31(4):43

20. Hanson K, J
Nurses To Wo

21. Holte JH, K
and non-pecu
general practic

22. Kruk ME, J
Kotha SR, et a
Ghana: a dis
2010;88(5):33

23. Lagarde M, 
does not fit al
for job incen
2013;22(12):1

24. Rafiei S, Ara
Policy interve
in Iran: A disc
8. 

25. Rao KD, Ry
clinician scarc
discrete choice

26. Robyn PJ, Sh
C, et al. Addre
choice experim
Int J Health Po

27. Rockers PC
Ntalazi F, et a
health profess
Health Serv R

28. Smitz MF, W
RU, et al. Un
rural retention
experiment. PL

29. Kleij K-S, 
preferences fo
discrete choice

 

eferences for w

mjiri.iums.ac.ir 
slam Repub Ira

Job Preferences
pital Territory, P

mmun. 2016;2(1).
Shengelia B, Alfa

m: using a labor m
1;73(7):970-7. 
ician recruitment 
hysicians' prefere

3-53. 
Chen CM, Nurs
A. How to attra
discrete choice e
30-45. 
Jack W. Incentive
ork In Rural Settin

Kjaer T, Abelsen 
uniary incentives 
ce. Soc Sci Med. 
Johnson JC, Gya
al. Rural practice
screte choice ex
33-41. 
Pagaiya N, Tang
ll: investigating d
ntives to inform
452-69. 
ab M, Rashidian 

entions to improv
crete choice expe

yan M, Shroff Z, 
city and job prefe
e experiment. PL
hroff Z, Zang OR
essing health wor
ment to develop 
olicy Manag. 201

C, Jaskiewicz W
al. Preferences for
sionals in Ugand

Res. 2012;12:212. 
Witter S, Lemier

nderstanding heal
n in Timor-lest
LoS One. 2016;1

Tangermann U
or primary health
e experiments. BM

working in de

an. 2019 (14 Au

s of Doctors fo
akistan: a Discre
 
ano M, Thu HB. 
market approach 

and retention in 
ences for rural jo

salam N, Andriy
act health studen
xperiment. Int J 

es Could Induce E
ngs. Health Aff. 2
B, Olsen JA. Th
for attracting y

2015;128:1-9. 
akobo M, Agyei
e preferences amo
xperiment. Bull 

gcharoensathian V
doctors' stated pr
m policy in Th

A, Mahmoudi M
ve rural retention
eriment. Iran J N

Vujicic M, Rama
erences of doctors
LoS One. 2013;8(
R, Kingue S, Djie
rkforce distributi
rural retention st

15;4(3):169-80. 
W, Wurts L, Kruk

r working in rura
da: a discrete cho

e C, Eozenou PH
th workers' job p
te: Findings fro
1(11). 

U, Amelung VE
h care-a systemat
MC Health Serv 

 
eprived areas

ug); 33:83. 

or Working in 
ete Choice Exper

Physician shorta
to inform policy

Manitoba: results
obs. Can J Rural

yani NW, Kurni
nts to remote are

Health Policy M

Ethiopian Doctor
2010;29(8):1452-
he impact of pecu
young doctors to

-Baffour P, Asab
ong medical stude
World Health O

V, Blaauw D. On
reference heterog
hailand. Health 

M, Rahimi-Movag
among neurosur

Neurol. 2015;14(4

ani S, Berman P.
s and nurses in In
12):e82984. 
nouassi S, Kouon
on concerns: a di
trategies in Cam

k ME, Mgomell
al clinics among t
oice experiment. 

HV, Lievens T, Z
preferences to im
om a discrete c

, Krauth C. Pa
tic literature revi
Res. 2017;17(1):

 

Rural 
riment. 

ages in 
y. Soc 

s from 
l Med. 

iati A, 
reas in 
Manag. 

rs And 
-60. 
uniary 

o rural 

abir K, 
ents in 
Organ. 

ne size 
geneity 

Econ. 

ghar V. 
rgeons 

4):211-

 Rural 
ndia: a 

ntchou 
iscrete 

meroon. 

la GS, 
trainee 
BMC 

Zaman 
mprove 
choice 

atients’ 
iew of 
476. 

 


