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Abstract

Background and purpose: Inpatient costs constitute a major part of health systems expenditure.
The aim of this study was to investigate the changes in the level and trends of average inpatient cost in
Behshahr Imam Khomeini Hospital during implementation of the Family Physician Plan (FPP) and
Health Transformation Plan (HTP).

Materials and methods: In this longitudinal study based on Interrupted Time Series (ITS), the
data included monthly average inpatient cost in Behshahr Imam Khomeini Hospital during seven years
(2011-2018). Data analysis was conducted in segmented regression model in R 3.6.1.

Results: The growth rate of the number of inpatient cases was negative for two consecutive years
after implementation of the FPP. The highest growth rate of average inpatient cost was 83% that occurred
in 2014 (the first year after implementation of HTP). The change in the level of average inpatient cost
at the beginning of the HTP was significant (P<0.001) compared to before that which increased by
3,896,826 Rials.

Conclusion: Over the past decade, change in the average cost of hospitalization has experienced
a heterogeneous trend influenced by the FPP and the HTP. Further studies are recommended to

investigate the impacts of different components and packages of these reforms on health spending.

Keywords: health spending, inpatient expenditure, family physician, Iran

J Mazandaran Univ Med Sci 2021; 31 (197): 177-182 (Persian).

* Corresponding Author: Reza Esmaeili - Faculty of Health, Social Development and Health Promotion Research Center,
Gonabad University of Medical Sciences, Gonabad, Iran (E-mail: esmaeili.r@gmu.ac.ir)

177


mailto:esmaeili.r@gmu.ac.ir\)
https://dor.isc.ac/dor/20.1001.1.17359260.1400.31.197.10.0
https://jmums.mazums.ac.ir/article-1-15874-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-11-06 ]

[ DOR: 20.1001.1.17359260.1400.31.197.10.0 ]

ohs—Ijs (—S i)y eg—Lcoli b a_Las
(177-182) 1400 Juw sbya 197 s)lad @39 ¢ 0)93

:0lpl s Huw gjlan p Gollw plisi Glallsl ity
Jmilim) ,itna plol (jliw jloy (52 )go azllan
ghain ilaj 15 o Ul aalitul L

l,) LEVE RTINS
20.;l>9) dowo
Sz G ez
! haelow! Lo

2 IuS>

o il aalllas Coa s o JSE5 1) Sl (glaplls o Jlowa 31 sage w5 s (glakt 50 200D 9 disbew
Cj_lajn\jl_i-&_&ﬁcj_bdlﬁta.uﬁwjp@ﬁs—rwdb)uﬁ):d;ﬁbpa{}a.\sxjch‘ﬂauﬁ
g L J o0

iy Jols adllas (glaesls 3 g phaiie Sloj (S 2 (s 5 (o Dlalllae ¢ 51 Sl aalllns sl by 9 Slge
Loosls Jodows (6l ol 035 1397 Jlo 0L 61390 Jlu (glutl 51 s (o)) (simast plel Ol slo 53 (5 i Lo g
Al a;wM\R3,6,1jtptvﬁd¢1~.ﬂo,,»,f);\

Wby S ey 52 e 03 gl S ST 1 e Jlse S 2 J b 53 (5 e 35050 3l Ay 5 laaidly
1393JL”;QLJPJC,b,'l_aTu;u;a,,;4_3»,_,.;.\@;83“\,.4,5\1@J,bﬁdﬂg}a Lo e
(P <0/001) 5 sl sime OT 51 3 0593 4 s Cashn 3205 o (SIutl 53 (5 s Lm0 4y 32 el 53 i S oo
el a3l 21550 JU, 3896826 5lis 4

3ol gl &S5 b 53 DMl 16y 50 b6 e o gte 458 53 i ) a0 &S Uk s sl
ol bt 5 1l 516K 56 o gt 53 (5 5y Dlalllan ol 03 87 4 5 1y (oKl L5 Codl Sy b
258 gty Cadl ol 7 e DS

Q‘J.:‘ ca:‘)ﬂ:’- di.&ﬁ (S s CJK’M (D C‘)k’u :‘5)..JS ‘SLB Bj',

o i
J‘MJ}WQ‘HULQLMQBM‘} Jé‘)é‘o%‘jﬁ.&)ﬁé‘ﬂéjéﬁfﬁ)&waj&n
Slaldl o CodeS w5 5 e Ol s 04y 5o Lo 5 oS T oo b sla)siS p3 0 5 5 1> ol
(Y‘LY)JS@ :l:;:‘ M L&CML_M g_fﬁ-)\g-)b CLA u.a.:.ﬂ:r.'f (1)CM‘ a:;%ﬁ
E-mail : esmaeili.r@gmu.ac.ir Cadlr Sl 5 o larar a5 Dl 550 eablE Sy 0 ke o311 = Sluclownl Ud ) i Jgiame ilgo

O3k b Otk (S o ke o831 (blitgy 0dSTails ¢ glays Eilgs Slodst ke L) it jlS71

Ol el c0lyaisle (K p sle o Bty oty o dSEls ¢ o gus Cldgroy 8 5Ll 2

Ol sl olyile (S o e sl (sl 0dSiuils ¢ 2blig pole Ol S e e (55 gtal 5 SLT ey 8 skl 3

Ol LS WS Sy o sle oBils (adl (U551 5 golorr dm 5 Dligiond 55 0 Lty oS3 ¢ g gas il o5 S Lokl 4
1399/12/24 : s s 56 1399/8/6: oMol Cgr e 51 56 139977120 : =3l 55 756

1400 sls)a « 197 syladds (@53 § ¢, )93 ohsjls ¢Aib)y eolc olaihil alas 178


mailto:esmaeili.r@gmu.ac.ir
https://dor.isc.ac/dor/20.1001.1.17359260.1400.31.197.10.0
https://jmums.mazums.ac.ir/article-1-15874-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-11-06 ]

[ DOR: 20.1001.1.17359260.1400.31.197.10.0 ]

ul]lEnﬂagg] 03i3 agmuun

‘51ﬂ.uujf,w,>‘5ﬂ‘_;ua.\;,ﬂgu Sl A
(Segmented Regression) dau O ga Jf 5 3 esls fdows
AL W5 5 (ST 36 Kled) o e 53 L
96 ol daliis sl .(12) s oalizul (el ys &l L350
o3l gl Sy g, 5 8 Al 19 el ¢ Jlo e
J=3 5 el 5l oSy gl o953 4k 19 (g el
o by 4o B8 5 Sl Sy b s 5
2y S J o lea Sl sbdl

S 23 O 853557 2 5 6,8 o
359 oy p Sl eslital ol |3 Waesls Lo
05ty sd Oga3T ekl Bl slie 53 (Sawran
Praise-Winston %5, 5 OT ool gl as s, 8
Aty ads s olaT 0T 3 aimman L Ab o3liz il
b et ¢l Augmented-Dickey-Fuller
p3las 054 Jlae (gl .(._lgj_f oslazul Slboj (g
5 45 oslel Kolmogorov—Smirnov ;i edbs sl
Lty Kes o 1 51 Bartlett o gaST omeas
oz O g 85 dslan 31 ks slid abile 3L s slae
1l o o3l 3 oy g0 4 390 (6l
Yi = Bo+ Bitime + B, interruption 1 (FFP) + B3
time after interruption 1 + B, interruption 2

(HTP) + Bs time after interruption 2 (HTP) + Bs
interruption 3 + B; time after interruption 3 + e

Wslae ol 5o

3L ole A 53 (6t o ge a4 8 sdias LA TYE
Aol Olej it

S5 S Ml 3 (6 e 45 52 a1y ml T P

ool gl ¢Sy Sl s i B

031 gl S5y (sl 3l s oD peans o5 B

03l gl Sy 5l m b 551 o 3 i 1B
u%dﬁcjb@ﬁ\jugw&)\{chﬂxﬁ:&
Cadlw J o5 75k 5l s o 53 5 Bs

2525 GBS a8 5l dny dboliMy pelaw 351 Bg
0529 SLaeSlS” 2alS S dm b 13 5l o 3 o 1By
a3 e LIS okl SL psliele

Lot ylew cwdw <,Ua; ¢ 5 sWobjle s s
S 05 5 Cadlw mlis ol S Ol S g
(BF) L g g O gusmea CuDhn ‘_;La(lb' Sl=Meo!

DSl 5 b s s s b s
I b 5 o3l gl &S Jols S plis
o 1384 Jle 55.(6) ol 0k | o1 O 1 53 Cedhas
2335558 JS 53 gl bl ys sl sl SKa g
505l Olwl 55 53 (5 e bl 551391 JLw
GBIy al g onl gl Sapy i || o
OBs 5 o oM Sledst pors ds 415 Cd s
(Capitation)s! - o5 5 eilS 5 CtDlw 15 5 031 5
5 0Ll Sl pllss s S-Sl (1) 38 or plon
g,lau>>,§g_”pl393du;|;,ﬁwdf.;cyqts
9 e Oled s o ey 53 Sl g Jlo
gl 03 Sllen Slodst LS Rl oren
6,5 S s o b e b ()8 ST 28
3275 oy Gl Rt gy Glys Slous
(10) sl alS” 55 Olles cum S Csls 5y

3G g = b 93 ) S sl L5
Sl gl b Ll 5 e Glwslen glaa pa b la
Syl P N rl_la DMl LSS,
Slaajp Ly, 5 mhaw oo Sda b ol ey
3G ol S 2 b )l S 3 (6
Ol g (st plel Oljloy 55 Cadl J o b

el ghg

59 9 3lse
IS s Jsb adlhe S Sl e
! = (Interrupted Time Series) Cl"“ S S
Ol ylows o5 Josws (11) i oslizal 0T (gl !
2 Olyle Oltal 5y i Sliw gd (o) Ses elel
(HIS) gt jloz Lo o2 5l anlllan glaosls
e oS ol 3955 nn ki3 8 ol Sl

J:ULEJ:HJLC}J_"-)L_M}MU:.AQ.\AJ:Q\:MJL:{

179 1400 slsya « 197 sylasd (@5 § ;9 0)9s

ohaijle (ab)y esle slEihsl alas


https://dor.isc.ac/dor/20.1001.1.17359260.1400.31.197.10.0
https://jmums.mazums.ac.ir/article-1-15874-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-11-06 ]

[ DOR: 20.1001.1.17359260.1400.31.197.10.0 ]

Sy 8)las 3 Cralln el Oilallol 3G

osl gl &Sipy L0 gl .l 039 Ol | oty
Ot (sl sy 5 6 Gblie )3 (6 s 35l e
(Access Effect) s 5151 5lae 0l 55 ol

(14) cwils
bl dpoi = b sl sladlo 5o (6 s 4y 5
o Ky b 1Ok il e s Ll 581 el
Sl e:_,_:)\:g}_bu c}d_.wj_n.«}")_]m)‘ Lﬁ_‘} c)\:t:m
TG o 0538 alie 4o 53 (2 05led Jp)
S-Sl SLET 51 ey adl sladlo Jb )3 Sl ys
22 G5 (2013 U 2010 U)o sas (Lm0l o

(Bt 4l 158l Aoy

FFP HTP
4 ] - r o
j . 8 o @
3 : : ? seven .
g .o 0o
A - N %% ® oog@v. P o
| . . o T 2 .
2 i . 0(59'\5 b B 3 OBH
-] . & )
j, . - o
3 :
be vo® -
_;i ) o4
4 &
) o
3 % ]
& < g
% o R%:
L. O . :
i o OC;WU s} * .
: o f -
(F% - . .
ra. ra rar rar raf raa rag ray

ales
O3ke) (6 iy 4y 52 Lo e phaiie SloS (6 o 1L 0)leds 13908
Jsb 55 e Ol g () e plol Ol sloy 53 slale (JL
1397 ¢ 1390 sladle

53,6,1 g4 3R ANBles 53 b flos sles

lls adlas ol s & plot 0705 (6 jltnn el 53

Ol (S p e o ils IS S S
AsL s REC.1398.5197 o Lt

S 9 by sl

SSLee (8 35150 31T (Ol JS7 41 5
5 3l e e (6 3050 S (STl 4 4
3l 51 o iy £ 5 5 Ol ey (6 e IS
OLis L ojlecs Jgdar s andllas 5550 sladle Job 5>
RCIPRT- AN
Syl sl el Kl bl anlas glaasly
ST 1 oy gy (nst plal Ol slay 3 (6 e
Jsos b 5LeT b (1391 Jl) sl sl s - b
aim o3 ol 55 emen il e (1393 L) ol
Jl:ﬂ)w\ﬁlp‘ﬁwaqu‘_;ﬂbﬁ
S s 3|50 31 Olasan zalS 2als (Lo )les
S Sl Sl Hms (8 s o sin 4 o 30 L
pllss 5 ol gl (S Sl Sl Ll e conl il
33 0 8 s Oylny S 5 Sl s L
B0, 5 Sl anlllan laal . ail Ol jlas
Sl G ol (sl b bz 3 eyl Ol o
Cj—bé‘ﬁ‘j‘w'—’,éf—‘“fﬂ‘)-"‘u)’ﬂl—{
5 OLA i) anllas Ll .l 035 (5 g 03l 5l a5
Sy (s 5 slbee 31 SO (14) 01, 80en
Gl )y el day 5ol sl Sy lea sl

A s plal Ol 53 (6 2m 42 58 Lo sin 5 (6 i 35150 SMa (JS7 4 5 L ol Jgor

1397 1396 13% 13% 1393** 1392 1391* 1390 Ju
7098 6653 5844 5270 4559 4289 4446 4830 sl & s
6/68 13/8 8/99 15/5 6/29 -3/53 7195 - AVl i) Lo
106787 100487 88257 75946 49240 25187 20202 16532 (b 0 pha)ae S mana IS
2126 13/85 16 54 95 24 22 - AVl i) Lo
15044751 15104073 15102238 14411026 10800691 5872598 4543933 3422834 (L)) s Mas (& s 433 Lo ga
0/39- 0/01 479 33/42 83/85 29/28 32015 - AVl i) Lo
92 92 92 93 92 91 91 96

(A y3) (6 b Sl el

O3l Ol 3 (6 o3l Sy b T30 Jlu 1
St J g b 5L T:1393 gL 1 ¥

1400 sls)a « 197 s)ladd @5 § W )93

ohsjls (bl eole sGiil alas 180


https://dor.isc.ac/dor/20.1001.1.17359260.1400.31.197.10.0
https://jmums.mazums.ac.ir/article-1-15874-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-11-06 ]

[ DOR: 20.1001.1.17359260.1400.31.197.10.0 ]

ul]lEnﬂag g) 03i3 sgeiun

S s plol Ol slas 53 (6 e 3530 5 45 Lo i (Slaosls olal y abain O S5 (Sla el coeind 2 05l Sy

Soolias e Ol alols To,uT 3kt glas o Abbes
0/002 951335 4233171 3/160 8200459 2592253 Tae 51 5 2
0/114 -30520 271352 1/59% 75468 120416 asl gl oS 51 S et
01513 2150892 2150892  -0/655 1079946 -707694 gl 65 35 53 s 51 5 i
0/648 -160086 255082 0/458 103792 47498 o3l gl oSy Sl s o 3 ks
01001 -2100688 5692964  4/339 898069 3896826 e 5 o 3 e 31
0/558 -146248 146248 -0/587 73124 -42925 e d 5 b Sl 53 ks
0321 -1954554 1954554 -0/997 977277 -974183 o5 S SIS Al sl 3 e 1 s e
0/059 -170384 170384 -1911 85192 -162783 o35 SLeSalS 2alS 1 dn k53 uid

SlaOblon (Lo el ) bt Sl 5L
93 S eyl o 4 52 55 ok (1)U G (o
03 lst S5y b 55 SNl (gl ke 53 05
i | (SSeals gy et S i b 5 (5 4
Lvseasyzn dis) el iy psba .l o S
plol Ol slosy 53 Glosy 0 151 4 4 58) (6 i
Cadw J g Cj_b Sl ladle s eig Soes
5 Sl 03,8 4y o |y (gl B 515!
S TR Y-S gy CR PGP H} [JURIRR
o= sbap ol S LG a3l 0Ll s Sl sley
lre gt ¢ Jlo als) Cudlw oS Sl 4S8

R (Jb’é) J.:.:.«J E) L;GJJLA)LN LC)‘JJE.A cC,:'-‘:J.;

Ol ¢ (o)) e plsl Ol loy oS, 5l

J}&@‘)g.&; M" s

References

1. World Health Organization. Global spending
on health: a world in transition. World Health
Organization; 2019.

2. Liu GG, Vortherms SA, Hong X. China's
health reform update. Annual Review of
Public Health 2017; 38: 431-448.

3. Meng Q, Mills A, Wang L, Han Q. China’s
Health System Reforms: Review of 10 Years
of Progress: What can we learn from China’s
health system reform? The BMJ 2019; 365:
12349.

sdaze ool ge 4 S das o Ol Slalllas 4,

Cadlw J i b Sl arl Dt o )18, 5 ol
dlse Gl el 03 6 s laay i B3 5 S e
5 e O 5 05 s laeSlS Ll fols
Loys 2alS (15) ol e Co g Slads 2l 53l
93 ) 520 (10) (6 s Slads (6l o 5l s
Jsos o b ST 53 6 Slad 85 s 2 s 1 2
Sl 93 G s al)lS sy MKA {16) e
Sl zobee Sl Ll (17) (il sl Y 6
e 3 Sl (Ua; Sl-Sesl ¢l 5T 51 e
sladbijlew C'l” Sl lea Beijing Joes &g
2017 Juw 55 Sleys T ol Gl 1y (o ses
ASEL b ol 53 Gloys ol J2alS 5 S 51T
S 5t lays Sleas C,_él;_).sA_!r;Ja Colda
e )3 4 ok les SS1 2alS cansl> s

5 Sl Oleds Cad fuas 55 b 51 g )ls

4. World Health Organization. Health Systems
Financing: the path to universal Coverage.
2010.

5. McKee M, Healy J. Hospitals in a changing
Europe. Open University Press; 2002.

6. Doshmangir L, Bazyar M, Majdzadeh R,
Takian A. So near, so far: four decades of
health policy reforms in Iran, achievements
and challenges. Arch Iran Med 2019; 22(10):
592-605.

7. Khedmati J, Davari M, Aarabi M, Soleymani

181 1400 sbys « 197 s)ladd (@5 § (W 0)93

ohaijle (ab)y esle slEihsl alas


https://dor.isc.ac/dor/20.1001.1.17359260.1400.31.197.10.0
https://jmums.mazums.ac.ir/article-1-15874-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-11-06 ]

[ DOR: 20.1001.1.17359260.1400.31.197.10.0 ]

Sy 8)las 3 Cralln el Oilallol 3G

10.

11.

12.

F, Kebriaeezadeh A. Evaluation of urban and
rural family physician program in Iran: a
systematic review. Iran J public health. 2019;
48(3): 400-409.

. Mahdavi M, Parsaeian M, Jaafaripooyan E,

Ghaffari S. Recent Iranian health system
reform: an operational perspective to
improve health services quality. Int J Health
Policy Manag 2018; 7(1): 70-74.

. Aghajani M, Harirchi I, Shahrami A, Maher

A, Olyaeemanesh A, Kolivand P. Planning,
elaborating, and implementating the health
transformation plan, implementation of a
national plan with the trusteeship of Ministry
of Health and Medical Education through the
creation of new credit resources and extensive
inter-sectoral collaboration with the overall
aim of continuously improving the level of
health alongside the creation of justice in
accessing and benefiting and protecting
citizens from health costs. Hakim Sys Res
2017; 20(2): 110-121 (Persian).

Doshmangir L, Bazyar M, Najafi B,
Haghparast-Bidgoli H. Health financing
consequences of implementing health
transformation plan in Iran: achievements
and challenges. Int J Health Policy Manag
2019; 8(6): 384-386.

Hudson J, Fielding S, Ramsay CR. Methodology
and reporting characteristics of studies using
interrupted time series design in healthcare.
BMC Medical Research Methodology 2019;
19(1): 137.

Wagner AK, Soumerai SB, Zhang F, et al.

Segmented regression analysis of interrupted

13.

14.

15.

16.

17.

18.

time series studies in medication use research. J
Clin Pharmacy and Ther 2002; 27(4): 299-309.
Bayati M, Keshavarz K, Lotfi F,
KebriaeeZadeh A, Barati O, Zareian S, et al.
Effect of two major health reforms on health
care cost and utilization in Fars Province of
Iran: family physician program and health
transformation plan. BMC Health Serv Res
2020; 20(382): 1-9.

Rashidian A, Joudaki H, Khodayari-Moez E,
Omranikho H, Geraili B, et al. The impact of
rural health system reform on hospitalization
rates in the Islamic Republic of Iran: an
interrupted time series. Bulletin of the World
Health Organization 2013; 91(12): 942-949.
Piroozi B, Takian A, Moradi G, Amerzadeh
M, Safari H, Faraji O. The effect of Iran's
health transformation plan on utilization of
specialized outpatient visit services: An
interrupted time series. Med J Islam Repub
Iran 2018; 32(1): 712-716 (Persian).
Mosadeghrad AM, Mirzaee N, Afshari M,
Darrudi A. The impact of health transformation
plan on health services fees. Tehran Univ
Med J 2018; 76(4): 277-282 (Persian).
Goudarzi Z. Effect of the Health Transformation
Plan (HTP) on Implementation Processes,
Rules and Regulations of Basic Health
Insurance Organizations in Iran. Hakim Sys
Res 2019; 21(4): 255-265 (Persian).

Liu X, Xu J, Yuan B, Ma X, Fang H, Meng
Q. Containing medical expenditure: lessons
from reform of Beijing public hospitals. BMJ
2019; 365: 12369.

1400 sls)a « 197 s)ladd @5 § W )93

ohsijle (aib)y eolc sGilil alas 182


https://dor.isc.ac/dor/20.1001.1.17359260.1400.31.197.10.0
https://jmums.mazums.ac.ir/article-1-15874-en.html
http://www.tcpdf.org

