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ABSTRACT

AIMS: The covid-19 pandemic was very impressive on the performance and efficiency of all healthcare
centers. This study aimed to investigate the effect of the covid-19 epidemic on the performance and
efficiency of the hospitals of the police by the Pabon Lasso model.

MATERIALS AND METHODS: This applied study is descriptive-analytical. This study was conducted
in four non-specialized military hospitals using data from 2019 to 2021 in military hospitals in the
cities of Tehran, Mashhad, and Kerman in Iran. The data relating to the functional indicators of bed
occupancy percentage, average patient stay, and bed turnover rate were collected by referring to the
medical records units of the hospitals. After comparing the standards of the Ministry of Health, the
Pabon Lasso model was used to measure the performance. SPSS 22 software and paired t-tests were
used to perform statistical analysis.

FINDINGS: The study’s general results showed that the average bed occupancy rate and bed turnover
in all hospitals before the covid-19 pandemic were 75% and 73%, respectively, which were higher than
national standard and in favorable condition. Although after the pandemic of covid-19, the average
occupancy of hospital beds and the length of stay of patients were 70% and 3.8 days, respectively,
which were in poor condition and less than the national standard, and the results indicated a
significant effect of the pandemic on hospital indicators (p<0.05). Also, the results of examining the
efficiency of hospitals using the Pabon Lasso model showed that two hospitals were in the efficient
performance area before the pandemic. However, after the pandemic, all hospitals were in inefficient
areas.

CONCLUSION: The Covid-19 pandemic harmed the performance and efficiency indicators of hospitals.
Therefore, planning to improve performance indicators and increase the efficiency and effectiveness
of hospital activities should be at the top of the plans.
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INTRODUCTION

Acute respiratory syndrome SARS-CoV-2, the
cause of the Covid-19 pandemic, started in
December 2019 in the city of Wuhan, China [1].
.. [2-5]. Iran, like other countries, was not spared
from the epidemic of Covid-19, and on February
19, 2020, the first cases of Covid-19 were
confirmed in the city of Qom [6, 7]. ... [8, 9]. One
of the challenges of the Covid-19 disease is the
health consequences caused by the epidemic of
the disease. The increase in the number of people
suffering from the disease and the consequent
increase in the demand for medical services have
caused the country’s healthcare sector, especially
hospitals, to face serious challenges [10]. ... [11-
13]. In this way, with the Coronavirus and the
reduction of routine hospital activities in the
emergency and elective surgery departments, the
specificincome of hospitals has decreased sharply,
so a decrease of 355 million dollars in the specific
income of hospitals is predicted on March 2022.
With the continuation of the disease process in the
coming months, this decrease in hospital income
will continue and will greatly limit the budget of
the country’s health system [14]. In the meantime,
military hospitals have not been exempted from
this rule and have faced challenges caused by
increased costs, decreased performance, and lack
of efficiency.

AIM(S)

Since no study has analyzed the effects of the
covid-19 epidemic on the operational status and
efficiency of military hospitals, therefore, it is
considered necessary to investigate this issue,
which was analyzed in this study.

RESEARCH TYPE
This applied study is descriptive-analytical using
performance indicators.

RESEARCH SOCIETY, PLACE & TIME

This study was conducted in 2019 and 2021 in
four selected military hospitals affiliated with the
Police of the Islamic Republic of Iran. The year
2019 was considered as the period before the
epidemic of Covid-19 and 2021 was considered as
the period after the epidemic of Covid-19.

MATERIALS & METHODS

To make the study sample more homogeneous, all
these hospitals were selected from non-specialized
hospitals. To preserve the ethical aspects, the
names of the hospitals were avoided and the names
of the hospitals were indicated by numbers. After
obtaining permission from the ethics committee
and presenting the letter of introduction to the

investigated units, raw data was collected by
referring to the statistics and medical records
unit according to the forms of the new statistical
system to extract the desired indicators. Standard
formulas taken from the Ministry of Health and
Medicine were used to calculate the indexes of bed
occupancy percentage, bed turnover ratio, and the
average length of hospitalization [10].

Number of occupied beds—days
Percen f ncy= X 1
ercentage of bed occupancy Number of active beds — active days .

Total number of
Average number of active beds

Bed turnover ratio=

Average length of hospitalization= NUmberofibedsSday

The number of discharged and dead patients

In the following, after calculating the
indicators in each hospital, the mentioned
indicators were compared with the
standard indicators of the Ministry of
Health, Treatment, and Medical Education
(Table 1) and were categorized into favorable,
average, and unfavorable categories.

Table 1) performance indicators of hospitals and
standards announced by the Ministry of Health [10]

Index Favorable medium unfavorable

Ratio of active to
fixed beds (%)

Bed occupancy (%) More than 70 60-70
Flat performance

75-80 60-74 Less than 60

Less than 60

> More than 24 17-24 Less than 17
ratio
.bed turnover Less than 2 2-3 More than 43
interval (days)
Admission ratio More than 24 17-24 Less than 17

per bed

Average patient stay Less than 3.5
(days)

The ratio of
surgeries to the
operating room

(operations per day)
The ratio of deaths

to hospitalizations  Less than 2 2-3
(%)

3.5-4 More than 4

Less than 2

More than 3

ETHICAL PERMISSION

The checklist prepared for collecting data from
hospitals was provided to the officials of different
units and the necessary explanations and
obligations were provided about maintaining the
confidentiality of the received data.

STATISTICAL ANALYSIS

After checking the normality of the data, the
paired t-test was used in SPSS 17 software to
compare performance indicators in two different
years. In the following, using Excel 2019 program
and the Pabon Lasso diagram, the efficiency and
performance of hospitals were calculated and
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compared. The horizontal axis of this rectangular
diagram is the bed occupancy percentage and the
vertical axis is the bed efficiency (bed turnover
ratio). By calculating the weighted average of
the bed occupancy rate and the bed turnover
ratio of the hospital, the optimal level of these
two indicators was obtained for the investigated
hospitals and plotted in the corresponding graph
so that, with the appearance of two intersecting
lines, four areas appear in the graph. Then, by
using the numerical value of the two desired
indicators (bed occupancy rate and bed turnover
ratio) for each hospital, their location and the
area corresponding to each of the four areas of
the chart were determined. In addition, in this
diagram, the point of the average length of stay of
the patients is determined from the connection of
the coordinate point of the hospital to the center
of the coordinate and extending to the opposite
sides [14]. Table 2 shows the characteristics of the
four areas of the Pabon Lasso diagram.

FINDING by TEXT

The average total index of bed occupancy
percentage in 2019 and 2021 was 75% and 70.5%,
respectively, which compared to the standards of
the Ministry of Health (Table 1), were in favorable
and average conditions, respectively (Table 3).
Also, in both years, the highest percentage of bed
occupancy was related to hospital “1” and the
lowest percentage was related to hospital “2”. In
general, the bed occupancy rate in all hospitals
decreased greatly during the period. The average
index of patient stays in 2017 and 2018 was 3.5
and 3.8 days, respectively, which showed the
unfavorable condition of hospitals compared to
the existing standards. The maximum average
stays of patients in hospital “4” is 4.3 days in 2021.
Also, the lowest average length of stay was related
to hospital “1” in 2019 (Table 3). The average
bed turnover index in 2019 and 2021 was 70.6
and 69.8, respectively, the highest in both years
was related to hospital “1” and the lowest in both
years was related to hospital “4”. Also, based on
the results of the paired t-test, in two years, only
the variables of the death rate and the average
active bed had a significant change (p-value<0.05)
and there was no significant change in the other
variables (p-0.05 value>; Table 3). In the following,
the covid-19 epidemic was investigated on the
performance of covered hospitals using the Pabon
Lasso model. The results of the performance of
hospitalsin 2019 showed that among the hospitals
studied, hospitals No. 1 and No. 3 were located
in Region 4 (Northeastern Region of Tehran)
(Figure 1). The hospitals located in this area had
the best performance in terms of bed occupancy
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and bed turnover, and the level of efficiency was
very high. In the same year, Hospital No. 2 and
Hospital No. 4 were located in Region 2 (southwest
region), and the results indicated low bed turnover
and low bed occupancy. But in 2020 and after the
Covid-19 disease, the results showed that all the
hospitals covered by police, especially hospitals
1 and 3, were more affected and the performance
of these hospitals has severely deteriorated
(these hospitals in Region 3 (Northwest region
in Tehran). As a result of the disease epidemic,
the bed occupancy rate in these two hospitals
decreased drastically and the performance of
these hospitals was more affected by the ill effects
of the disease epidemic (Figure 1).

Table 2) The four regions of the Pabon Lasso diagram

District 3 District 2

Low bed occupancy percentage, high bed
turnover

Bed occupancy percentage  Centers with high bed turnover (short-
and high bed turnover term hospitalization centers and obstetrics

Low idle beds work fairly @nd gynecology hospitals

well High number of hospital beds
Little need for hospital expansion or
building new hospitals on site

District 4 District 1

Bed occupancy percentage and low bed

High bed occupancy turnover

percentage, low bed

turnover High number of beds and low demand for

. . inpatient services
High proportion of severe

diseases Little need for hospital expansion or

building new hospitals on site
Long-term and

unnecessary
hospitalization

Lack of proper management and lack of
motivation among employees, especially

. doctors
The prevalence of chronic

diseases Not accepting patients or guiding and

referring them to other centers

Table 3) performance indicators obtained in
military hospitals in 2019 and 2021

Hospital Variable 2019 2021 P-value
“4) Bed occupancy percentage 74 71 P<0.001
Bed turnover rate 68 67 0.01
Average patient stay (days) 4 4.3 0.05
(€3] Bed occupancy percentage 79 71 P<0.001
Bed turnover rate 79 72 0.01
Average patient stay (days) 3 33 0.06
3) Bed occupancy percentage 77 70 P<0.001
Bed turnover rate 75 71 0.001
Average patient stay (days) 3.4 3.7 0.05
2) Bed occupancy percentage 73 70 P<0.001
Bed turnover rate 70 66 0.01
Average patient stay (days) 3.7 4 0.07
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Average Bed occupancy percentage 75 70 P<0.001
indicators

Bed turnover rate 73 69 P<0.001

Average patient stay (days) 3.5 3.8 P<0.001

Figure 1) Pabon Lasso diagram and the performance
and efficiency of hospitals in two time periods before
and after the Covid-19 pandemic
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MAIN COMPARISION to the SIMILAR STUDIES

In this study, the index of bed occupancy
percentage in the hospitals of this study in 2019
was higher than the desired level and the national
average (70%), and these results are consistent
with the study of Sadeghi Far et al. [15]. Also, in
the study of Kavousi et al, in terms of bed
occupancy index, 4 centers were in favorable
condition, 2 centers were in average condition and
8 centers were in unfavorable condition [16].
Arzamani et al. have also shown in their study that
the level of these indicators in the hospitals of
North Khorasan province in Iran is higher than the
national standard and they are in a favorable
condition [17], which were not different from the
performance indicators obtained in the present
study. In some foreign studies, the bed occupancy
rate was much higher than the results of the
present study; for example, according to Zhu's
study in Singapore, the average bed occupancy
rate is reported to be nearly 90% [18]. Also, in a
study conducted in a specialized hospital in Egypt,
the results show that in the period under review
(2004-2013), the bed occupancy rate increased
from 54.3 to 86.3 [19]. Although in Uy’s study
conducted in hospitals in the capital of Cambodia,
this coefficient was 58%, which was much lower
than the results of the present study and was
consistent with the results of the present study
after the Covid-19 epidemic [20]. This difference
could be due to lower public health care
expenditures, ineffective = management or
hospitalization, and treatment of diseases with
long stays. In the present study, the index of bed
turnover and the distance of bed turnover were
also in good condition compared to the standard
before the Covid epidemic, but after the epidemic,
these indicators were in a bad condition. In Joneidi
et al’s study, the index of bed turnover distance
and average patient stay is in an unfavorable

situation, and other indicators are in a favorable
situation or even some of them are at a level
beyond the optimal level [21]. Although in some
domestic and foreign studies, these indicators are
far from the standard levels and are in an
unfavorable situation [22, 23]. This difference can
somehow be caused by the lack of demand and too
many beds remaining empty, or there may be a
defect in the procedure for accepting patients.
Hence, solving these issues can improve the index
of bed turnover in these hospitals. The results of
the present study showed that the studied
hospitals are not in favorable conditions in terms
oftheaverage indicators of patients’ stay compared
to the country’s standard indicators. The results of
this study were consistent with the results of
Barfar et al. [24]. Kalhor et al. also showed in their
study that in general hospitals, the average length
of stay of patients was 4.3, 4.8, and 4.5 days,
respectively, and they were not in a favorable
condition [25]. Also, in a study conducted in public
hospitals in Jordan by Ajlouni et al, long-term
hospital stay is considered a serious challenge
[26]. Although, unlike the present study, in other
studies that included different hospitals in Iran,
the results showed the average favorable condition
of the patient’s stay; accordingly, in the study by
Arzamani et al. and the study by Sadeghifar et al,,
hospitals were in a favorable condition in terms of
the average index of patient stay [15, 17]. In a
study conducted by Pabon Lasso in Colombian
hospitals, the average stay of patients in hospitals
with less than 100 beds and more than 200 beds
was 5.2 and 7.2 days, respectively [27]. According
to the World Bank report, the average length of
stay in Australia has been 14 days, Canada 12 days,
Egypt 8 days, France 11 days, Germany 14 days,
Italy 11 days, Japan 46 days, Sweden 8 days,
England 10 days, and America 8 days [28]. Also,
the examination of the performance indicators of
hospitals in the two countries of India and Egypt
showed that in the investigated periods, the
average stay of patients was 6.3 and 7.75 days;
however due to the lack of definition of standard
level for each index, judging the performance of
hospitals was associated with problems [19, 29].
Although in a study conducted by Iswanto in
Indonesia, the average stay of patients was 2-3
days and was obtained at a satisfactory level [30],
which difference could be due to the difference in
the type of population covered by hospitals, the
status of providing hospital services and the type
and time of the study and finally the amount of
public costs of care in the wards and hospitalization
of patients with long stays. Regarding the
comparison of the performance of hospitals based
on the three indexes of bed occupancy percentage,
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bed turnover rate, and average patient stay
according to the location of the studied centers in
the four areas of the Pabon Lasso diagram in 2019
and 2021, hospitals 2 and 4 were located in the
same areas in both years and there was no
difference in their performance, but hospitals 1
and 3 were located in the efficient area before the
epidemic, but after the epidemic, these hospitals
were placed in the inefficient area and area 2. In
the first area of the diagram, there are centers
with lower than average occupancy and bed
turnover percentages, the number of beds is highly
dependent on demand, and the hospital shows
poor performance, in this study, hospitals 2 and 4
were located in this area after the epidemic. In
Mohammadi et al’s study and Hafidz’s study, 36%
and 37% of hospitals are located in this area,
respectively [31, 32]. Also, in the study of Barfer et
al,, three hospitals are located in the first region
[24]. Yousefzadeh et al. have also shown that 5, 4,
3, and 2 hospitals were located in this area from
2012 to 2015, respectively, and these results are
consistent with the present study [33]. Also, by
examining the foreign studies conducted by
Nabukeera et al. and the study by Nwagbara
Rasiah, the results show that 50 and 37 percent of
hospitals are located in Region 1, respectively [23,
34]. Although in some studies, no hospitals were
included in this area [25] which could be due to
differences in the system and management style of
the hospitals. The second area of the graph is
dedicated to those centers that have a high bed
turnover due to their specific type of activity (such
as short-term hospitalization centers or maternity
hospitals). In this study, after the epidemic,
hospitals 1 and 3 were placed in Region 2, so it can
be said that they did not have an acceptable
efficiency in managing affairs, and it is
recommended that the management of the center
plan to improve the performance indicators and
move the center to the region 3. Zahiri and Keliddar
have shown in their study that 7 of the 26 hospitals
studied were located in Region 2 [35]. Also, in the
study of Mehr al-Hasani et al., 9 hospitals were
located in this area [36]. In a study conducted by
Iswanto in a medical center in Jakarta, Indonesia,
during the investigated period, this medical center
was located in the Region 2 of Pabon Lasso
diagrams [30]. This hospital had a high bed
turnover due to being a single specialty and an
outpatient treatment center; for this reason, the
performance results were similar to the present
study. In the third area of the diagram, some
hospitals have good efficiency; this means that
these hospitals have reached the appropriate
efficiency with the minimum number of beds used
and have a favorable efficiency in the

Golmohammadi et. al

administration of affairs. The present study
showed that in 2019 and before the epidemic, only
hospitals 1 and 3 were located in Region 3.
Bahadori et al and also Asbu et al.,, have shown in
their study that 39 and 27 percent of hospitals,
respectively, are located in Region 3 [22, 37]. Also,
Sajadi et al. have shown that 45% of the hospitals
they studied are located in Region 3 [7]. In a study
conducted among the hospitals of Cairo in Egypt,
the results show that during the period review
(2006-2008), 46, 60, and 53 percent of the
hospitals were located in this area [26]. In the
study of Nabukeera et al., the study of Nwagbara
and Rasiah, and the study of Hafidz et al,
respectively, 20, 35.6 and 37 percent of hospitals
were located in this area [23, 32, 34].

SUGGESTIONS

It is suggested that future studies improve the
performance indicators of hospitals by using
modern quality approaches, especially six sigma
which is based on increasing quality and reducing
costs at the same time, to formulate clear and
specific treatment methods and procedures to
prevent possible infections that cause an increase
in the average length of stay and the decrease
in bed turnover. Also, for future research, it is
suggested that this study be conducted in more
periods and more hospitals.

LIMITATIONS

In the current study, the lack of access to some
financial indicators such as the cost of personal
protective equipment and performance indicators
such as deaths caused by Covid-19 in police
hospitals, and also the lack of access to information
on a larger number of hospitals covered by the
police, were among the limitations of this research.
It is suggested that in the future, by solving such
cases, the foundation of new studies be done.

CONCLUSIONS

The results of the present study are very useful
for managers and policymakers of the health
department of military hospitals who are looking
for ways to improve performance and optimal
use of resources in the field of treatment. By
comparing the performance indicators with the
standards and examining the performance of
military hospitals using the Pabon Lasso model, in
addition to knowing the amount of deviation from
the standards, those inefficient hospitals with
inappropriate performance were also identified.
Therefore, the managers and employees of the
police health department must take corrective
measures about the hospitals that are in Region 1
(inefficient hospitals) and also the indicators that
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are far from the standard levels, to find the root

of the weakness and improve the performance.
Also, by examining and evaluating the managerial
and economic performance of efficient hospitals
(hospitals located in Region 3) or other internal
and external hospitals with optimal performance,
the factors affecting success and desirability
can be identified and by modeling these factors
(adjusting different conditions hospital) to make
progress as fast as possible in various therapeutic,
economic and management indicators in police
hospitals.

Clinical & Practical Tips in Police Medicine
Considering the adverse effects of the covid-19
epidemic on the performance and efficiency of
selected police hospitals, crisis management,
and proper planning at the level of the health
department can have a significant effectin reducing
the adverse effects of the covid-19 epidemic.
Acknowledgments

The authors thank the deputy of the health
department of the police of the Islamic Republic
of Iran and also all hospital personnel for their
cooperation in conducting this research.
Conflict of Interest

The authors state that there is no conflict of
interest in the present study.

Funding Sources

The present study is a part of the research project
numbered “91000368” which was carried out
with the financial support of the Police Command
of the Islamic Republic of Iran.

ISSN: 2383-3483; Journal of Police Medicine. 2022;11(1):e40


http://dx.doi.org/10.30505/11.1.40
https://jpmed.ir/article-1-1138-en.html

[ Downloaded from jpmed.ir on 2026-02-03 ]

[ DOI: 10.30505/11.1.40]

ISSN: 2383-3483; Journal of Police Medicine. 2022;11(1):e40

s

e slaplinlen (hS 5 3Slas 1 101955 (55540 il

obio dalllho Sy 1 ellis

PSS e z598 M ety ohsg s hemalS STl

-obel 0l el (ailegd yloys 3 sluel weudblagy wdglae cpuly ot 3 (us (slaisld 3 pole wilinid Sy
ol ol woll (S pale oy (Sl Sl b 5 capne 0aSidls (ileys 5 blagy wiless 5 capase 09,8 "

OJ.:}&%

‘MQ)J U"’ )l Gan el OLA)é 9 w‘A.QA )S')A ‘OLAJ (_,_vl)lS 9 J)SJ.A.:: » (5)"“"“" )J.\L ‘\°\-.\_3995 UA.U‘J RERVY|
393 30Y oy Jio bawg Lrls iy e (slagliwyloss (2hlS 5 3Slae oy 3 132155 (¢S4l 33T uyp
saaXing glulen bz g yd adlbae ol cwl GllxiGauesi g65 1 pol> 3lS aslllae il is) 5 Slse
ol Glayd 3 ol Giddgy cad el lagliwlog 3 VFeo BAA slalu slaosls jl eslaiwl b g (ol
5 ohlens cuoldl hugie i Jlaal wop s3Shes slapasls 4 bye slaosls 0 elail plo 5 g
oyl uilinl b dunlio I Guy 5 18 (si5laez laglinlan Kbk S)lae glaasly 4 dezhe b wdd (535 olie
oLl sliie 4 G255 3 5 SPSS 22 331 ey 51 s oslisas] gus¥ ey Jao 51 3,5k i g weiligs lis
3 ealaswl L;)LJ L;Lmd..glm

8 b gliglan olad )3 it (135 5 e Jldl Capd buwgio (IS job @ o ols i aslliae s slaaisl,
4z 81 Lsgy glhe oy 13 9 VL (6948 3lailil I 45 39 Loyd V¥ 5 10)s VO a4y 1955 (5,540
Casddy o, WA 3 2oy> Vo sy 4y plylens ol Jsb g aglbiylass i Jladl bwgio V1955 (5 pS 40 | sy
2 oSaan shsline 5l 5l (Sl bt g aidls 5 5yeiS Sl Pomls 5 cusliol cands 5 o sl
olés g by Jao buwsi lplulen LI Guyp jl Jol> bt puizen (p>0/20) 39 Slwwylay slopasls
Loy ey Loy (solai (g S don 51 asy Lol wsciisls 5,8 LIS 3yShae sl 55 livylos 93 (g dad I L8 6y93 53 45 sls
88 18 Sy 4l )

g (50 drogi 1wl aidls Laool.'i.w)LAi.} U??‘)‘S9 b)ilo..c (SLmua.&L‘ib)e Uj.m)_ui.’ H'-"£99S (_;)_Sm Ls);fd.z;.u
0ol 53 Gllen gealled padyisnil 5 DS Gialil puizes 5 3Slee (slopasli S9i0r ez (55ndely
\ﬁ-.\,g”S ‘U.cUé.'! ‘_;Lhul.u.u)LA.u ‘L,gl)lS ZLhojls.\_JS

allie doei,ls *Jghumne X iuuigh dllio 4y sliswl oy
VEoV/eY/NY tedlyys Ao 3l YL cpasdy oLl «oles i ol Golmohammadi A, Raeisi P, Harati Khalil Abad
VEaV/oA/WY < iy Slidsd (She d(e) pasly wiypds> otl.uJ)LA..A_\ g T. The Impact of the Covid-19 Pandemic on the
e LM‘ a8 ey oo 5 ) (slas 9l g psle Perfo'rmance and Ejﬁci'ency of Selected Military
2 VFIVAFESS) Hospitals: A Cross-Sectional Study. ] Police Med.
oSy S ey 2022;11(1):e40.
Tourajharati@gmail.com

Copyright © 2022, Journal of Police Medicine | This open access article is licensed under a Creative C Attribution-NonCommercial 4.0 International License



http://dx.doi.org/10.30505/11.1.40
https://jpmed.ir/article-1-1138-en.html

[ Downloaded from jpmed.ir on 2026-02-03 ]

[ DOI: 10.30505/11.1.40]

ISSN: 2383-3483; Journal of Police Medicine. 2022;11(1):e40

A ouilyd g el oadd ol oy 53 03dg s Lo
5 oy @liea ool S o Lo bagliaslows
=t gl s ldwlio wload gydgy (sansid
i eliagms Sl eslatwl Lail Jls cslsg g olews
Ylg—e Il L g aalaipe wdb 1) Laygithity 9—omen
o—oli ez 53 |y i Lié lagliwlan (Jlow
N O] g0 J_w Lol

g o9 4o dzg L ;S0 g9
sr=Ssl> st 4 5 (s5Lem o=l Yo (Incubation)
b (licwylos o 53 Mol 3ylg0 dlaed igliél
slopleys g —wiliyghue wloss bl 51 o liwylow 5
3 ol pulwl ol 4y a6,y Bis e (k]
A G Bge byliwylews 53 wdliygle Lo Jos
23 iS5 Gabind (el wgd oabpladl (iyliS el
Solyd 5l oy Wo 5l e Yol F Jluw s idlag wless
31 =0l ol lass 53 (g yims wloas a5l 5l o i Jol>
asllas Gulwl ) W] cowl ozl slayleys g wloss
U_;.l)'.ml—).) (o=l lagleys g byg i wn Hllgh Mc
Ayl adlysl glapleys o bags yiu o e (g yidtan
o 3elyd JYs Yoo (o ilsetl (g yiuwn yo &S L§|4_39§ A
Sl libony b udlingl (i 5 Jos a
i g laad a8l g9 4 s gy ol 51DV S e
. UM_mlf Ay =i (—uiliygl LQ)JO sl L’JT
eshie Gty gaoile ealaiwhly ol g 4 g wleas adly
3 ogVe ol A5 el oad bybiwylows sloduloy w3l
oLiblaisl o8aus i (olais! Lol pSeie icals
Dol ol sais

slocalled (ials s LigyS eoud L wdys o
(=l g pelpsl b slegiag )y Slwlen o)
03,5 1o Laals wad 4 by liw)len olais! s al)s
5 VPl JLw ologpdgyd sho a5 (g59-b d el
—olais! Loy 43 loegi sl V0eo Jalsso
Solow gy dalsl L el oads o gl lews
ULaAm liw; o _L_AT).) ol ol coail slaolo 5o
S ) 598 ol plhi 439y g cils Lalgs aols]
ool oo gl 53 [VF] 39—0d algs 3g0 =0
GLQL).MJ‘.} L g ailengd (sdtiwme 0acld (ol 51 30 —ollss
=L ei—=<9 3y Sloe Gials g il 5l ol
@l glasilhe yeaS L 4 S Ladl 5l . sloais gydg,
=D 5 59Shee coumsy 5 140955 (55len (s )Sden
13 el o3la I, 8 Jd=i 3550 1y ollai (sloveylizuw,lows
23 45 3950 Dg—a (§393—0 (S| et =l it
A g8ly Jod=i 3yg 0 dellas (il

by g 3lge

ol g GJAZAK

doddo
M55 el ol 2-COV-SARS (it sL> gy
Lo el 0acdh g9y s olivgg ymid 51 Vo)A polws 51
Bl aa ol vl —2m 53 5 ol @isl b Gugrg
d-ie by wlilgas plotie 45 bys slelie (g3
o9 JLED! ] aslesls cuwd 0,5 (g lanys Iy pilas
Gob 51 L Yoo 358 (il iy bad Ly aglye @b ||
sl S wlyhad 039 1 (b Ly dgzlge 5 gl
Goless o=l Y cnlopir 5 vt led pued Gupw s
B )3 el (S Wy oS gmed e (sl
e 5 Jloml (s3Hlio Ehiiul 5 £543 (oS ipus
IF V] el

2 bl comdy SO d ey 4 Vg
5T YO 53 ole O 51 5taS 893 Sy 3 5 [A] 4 Jare Lds
Ol 4 L 53 V965 (pug g d pladline slassi Yoo
e Foo sgam 4y o Basbple slasi g 145 gk V/A
3L ey 9 il slacyled 4z Sl a4
Lol ol 01 oLl \3agsS (S tam g9, e |
Yire 3-8l slasi g el GhyinS Jlo 3 silen o2 jsi
sl gazer o ol [V ] el 35 ety bl Ly
53 9 aled gloal ;31000955 (gilen ()5 4e I daygiS
A 53 Va988 (xlen lg—o gl VoVe dyyod 13 &)s
Sapliwl 53 e 4o (5l o 5| e 9 St als 08
sadspdel Hlal gl ull 1 A 355 iy £90d jolne
b=l 53 Sy Ghie—el 5 ploeys cediligy wylis o
AV e 5l o edeel oy oladis slaes slsy s sl Ls
IV 5] ccai8 3 YWoo 5y 0 5l Lavigs slasi g 443 ,l5n

3—iiS 33 (g)len Ay Ay gy gy A Azl Ly
sy U o (glatimdo Jl8 wly il agsS (5lom
sy Saly a5yl pae 5o 53 5 ol waliS sl
Sgmy aialgd lsaalsl sgu wly Sl ol (sl g o
S5l Jelidio 5l (gl i i g 3Ll @, 5
oyl | = Gl 9 gy il 4505 g9 I 9 g
9 Ly oled )3 (3= (il ojgsel (g5lony 4y M
Lol 51, Sos S0 [A] 33,5 e slaals ol x>
il el gslan S den j Gl Gl slesely
32355 31 U sy § ye 3 Shre pp-zmad il
Sla s cecdlag Oty 45 oy 4 oS 4 i L
o g sslans 4 Yoo 1,81 slaas i alidl ol aaliS
03235 czgo (ileys wloas slyy Lolas Gioliél of &
o gliwlos ojmg d s—iS =loyd wdlagy it oS
coplo dy dzgi Ly Vo] wigid gydmg) g3z slapidlz L
=hisslen Y a8 izmen o Y JLitl 5 calyw
694 Sl hlows o=l 5 edlie 5 gl (pwgsmy o=
i il (g 9y8 eliblne iy 5l osliiul 4
Aleipe b |y ols (slag)ls 5 (2Bt glacews
i8] dy sz 55 iS s Mt S8l slasl (ilidl 13

220z ‘L @nss| ‘LL oA ANIOIAIIN 301104 40 TvNdnor >


http://dx.doi.org/10.30505/11.1.40
https://jpmed.ir/article-1-1138-en.html

[ Downloaded from jpmed.ir on 2026-02-03 ]

[ DOI: 10.30505/11.1.40]

0

NICH R s ICNRNCH

ISSN: 2383-3483; Journal of Police Medicine. 2022;11(1):e40

oahio aalllas S allsi iditio slagluslon IS 9 3Shas 1 13-s95S (5 pSdem yuils

ol ez lacShs ¥osled Jsaz IVF] s9-dise
Ao glidd Iy g ol slagad

5 AR Jw 5 e Jladl oy (asls JS oSile
A4S 3ol Cewodds 3uoyd Yo/B g 3oy VO Coiyi dy VFoo
() Joiz) edlagr eylis glaylailiwl Ly auglio 5
Joiz) widls 48 hwgio g otho cymidy ;3 iy
i Jladl sops ayicdon Jlw 95 58 53 pdizen (W
o by oy pieS g Aegliglen 4 by
53 eSS Jle il s IS jgbas g« gliwlen
s 5193 s b 53 35 ialS Laglimlens (—sles
WAV § 1¥45 L 5 ,Las colsl wgie jasli .coils
L dwolio ;3 4 5ol cwnds joy WA g WO ceyi a
pliwlen Cslhol wimsy w3290 laylsbiwl
bsipe phlooms colsl bwgio gyidey S glid |y
ewl Voo JLw 53 595 F/Y o5lail a «F» liwlows 4
D liclons g bepe wolil hwgio gpiaS pizes

(W Jga=z) 39 WAA JLw 5o
by edel slaylibinl 5 aplisley 3Sles glagasli (1 Jos=

De] cublagy

Oolbel bugio  slle o3l g5

Fo 3l yiaS V¥ U fo Ao 5 YO (%) eob @ Jlod wod cawd
Fo 5l yiaS Yo Ui #o Vol iy (%) s Jlsil

WYl e YF LY YE I oo i HSles cawd

Vilae  FBY Ve (o) i iy alols

Wl eSS YF By Yl oo e e gl 4 pipdy cowd
¥l ik FULWO WO S (95) slews cwoldl bawgin
50 4 ol Jlel o
Y3l s €y " dee @B @ >l Jloel s
G5 5> Jos)
¥ilaa  PLY VIS

(1) 8 25 yina

Y ol Hlaged anli jlez (Y Joae

Y 4l

Y oasl

Y e sy (ol e Jledl s

(S35t 3510) Wy s (33,5 (sols STye

(0ledls 5 05 sloplin;lay g waoeliss
U;Lw)l.c.u 6[.&:&50’ Sass o)y.blg)‘

9 [k} dLiw‘ Loy
FRTICS gt e
o3y slewss
u.ub oalaziw!

Sl b glsyloys dswgs 4 Sail s S s bws
e 53 sz slaglivley IS (50
V4l F 4l

oy 235 Uiz 5 w5 Jladl soys
@l Lolss dg0mly 9 e slas 3gy b
Cru wless
Sl b pliwlay dswss 4 Sl LS
e 53 sz slaglivle
55 05155l 3929 e g Zutuo Capde pde
ol poyas 4 QLSS
a2 ol gloyl 5 glin b gl Gy e

K3 Shye

M s Jlesl oy
YL cuwd
b sl len
9 WieYsb (g i
(529103
slaslen pagdle
R

ol sloyluylows 53 srolewnsds (3, Slos laasls (¥ Jysa

sladlw =l ghie 93 53 g3Slas lagasl i |
A dicunly mollal it glicalons Hlez 53 1Fee 9 1VAA
ghaiie 18 oLaxil gyl ol (6540 (malliitl ileys
rSan jl o8 Hile ghatie glyie 4 WWAA Jluw lej
3l s by ghiie plge 4 1Feoe (Slej ghalie 9 VagsS
HoSen jobie dad 435S 5 By \AugsS (5 ,Saen
o 3l gliwlen gl G—oled o digel 35—
Bis g wiid olsul aading clbpbiwlos
G132 Lapliwlony olwl 153 j1 (W] sLlodss
3 g e pasiie sae L bagliulew LS g 4038
leazly g aclihyme Al g GIS) dinaS f jomme oS
Slse 5 ool ol a3 aazlpo U ol cleVbl oy S5
ghiiwl cogz glel pagi el slapeys galbhe S
Gl cgz 138 goglaez )b 350 glogasl s
g CdT (035 cawd wecsd Jlaal sy glagasls
Sl a8 )Sy syluiliwl (Ladse 5l (s i win p—Sile

Vo] s eslasiwl loys g cblags wylig

el Jledl sy =
Sy 30 Sl =

2 5 lpasl i awlxe I Gu—y alsl j
ylsibiwl glapaslis Ly j5-Sie lapas b liwlon
9 deliio (V Jgiz) Sy Giael 5 ploys ceiilagy wylis
A gadiws gl 5 hwgie woglhae gladdid )
G oAb cewad S 1BV wl baYe
oo sLsl s lapliwwley 5l Laesls (gysle—ez
@Y wliged g wlowdgi g 3 oy )8 o lite slaaslg
A a8l saciedlyys glaesls Siloyme Las Ly ably ys
Gzt 3|y lmesls (gylel Jdxi g ajxs
)Sae sy jasli duwolio ey Laosls 390 Jloy
Mdles 3 295 5 we—el I hlite Jluw 93
dolip I eslaiuwl Ly aolsl 5 .o & oslawl SPSS 17
5 Slae 5 GblS ¥ ol lsg i g Excel 2019
Sl3g—ad =l (8 920 Al dglie 5 dpulne Lol Loy
of 39-ac joxe ;3 5 wsd Jladl soys (JSd lbaiue
oslasiwl Ly .yls 448 (et Lid)ye cauwd) eod ol
S g s Ja bl e s Sl el |l
93 o=l wothe Glie liulon 4 byye s (53,5
9 Aol Cewddy Gy 3o glapliwlen gha paslo
Ol L aiyi ot L5 anS auy dbgaye jlagad )
s 3355 a0y JI3ged 55 4l ez @ blite bt g3
)y 350 pasli 93 (g33s jlade jl eslaiwl Ly
liaplany o oy (esd G35 cud g e Jla il
U)oz (=>19 31 So o 4 bype sl g Lol coumige
Jlail 5l ylsgad oyl 43 45 ol (e i ascie jlaged
L slaciel g wlaize 35y du glicwlean wlaike 4 his
caiiie ohlas coaldl e Silie dii (Jolie Ml


http://dx.doi.org/10.30505/11.1.40
https://jpmed.ir/article-1-1138-en.html

[ Downloaded from jpmed.ir on 2026-02-03 ]

[ DOI: 10.30505/11.1.40]

ISSN: 2383-3483; Journal of Police Medicine. 2022;11(1):e40

oo slapsitio Les (galatie Jluo 93 )3 (o295 5 )]
olslime st Jlad s xSile g 0 g Syo 0
UigSaun Loysio plw 43 g (p-value<e/o0) il
(¥ Jgaz p-value>o/s0) cili 3g>g (5 lolizo y s
V995 (sslem (S dan (w4 aaldl
Jie Sl osliiwl Ly (g e glagbicwlony 3pSlas 1
gl los 3Sdas I Jrol> 2l o aslay 9-wY b
dsllao laliwlay o 33 45 sly L WA Jlaw s
o) B aihie 3 ¥ olai 5 ) ol (slapbiwlos
slagbiwlen (V JSi) 2388 5 (3—s Jli
Jel 515 513, Shae ayig @l gl 53 01 B8 )5)1,8
Y sl DSl 5 dls |y s (33,5 5 wss
olads licwslons 5 ¥ ojlocds liceylons ¢ Jluw e 53 -39
2=l 45 15585 )18 (G gt apal) Yo aihie 3 F
Lol 39 mly et Jlaidl 5 oy s (33,551 S
olitd gl MangsS (g5len £aud 5l s 9 WA JLuw o
ojs 4 Lol iy el glaglivwlos oled 45 sl
PRSI NERPICER- W L ROUES ) P PP P CE PN
I8 g bl 53 a4 gl Loy ol 3ySlee
aml) 183 L5 ¥ el ) baglialean o) @38
Jeil ey (s )lon srSaen 131 55 (¢ Jlod
HSdas g el ialS wald ag gliculess 93 o=l 3 w&S
S aed 9w @l 3l 51 (g i ;i Lagbizulons o
() J5d) =38 ()l

ol g 6-\A2A.l§

Veoo g WAA Jlu

s [
P-value \L\ch \:]“\A esie Oliwyleys
p >o/e0) A Y¥ OES Y |5 IRVESY
o/e) sy SA e (a8 ol (F)
o700 \7An ¥ (G3,) slew oldl bwgie
p >e/00) A va OES Y |5 IRVESY
o/0) vy va e (93,5 ol (")
o/of Yy s (G8,) slews ioldl buwgie
p >oro0) Yo vy e Jlesl soys
os00) ) Yo e GBS ol ®)

o700 Y Yrf Gay) sl coldl wgis

2202 ‘L @nss| ‘LLIOA  ANIOIAIN 301104 40 TVNINOr

p >o/00) Yo Yy [OES Y | E5- IRVENRY
o/0) 55 Yo wid (53,5 ol (v)
os0Y ¥ A4 ()’9)) )La.u w8l Jn.ws.m
p >o/00) Yo vo Oy [EW IRVESE
Z bwgi
p >e/00) 71 vy i S yliee -
L aslis
p>esee)  Y/A Y0 (9) slows cwldl bwgin

Voo g AN Jluw 43 s (53,5 jasls bwgie

(Jlw 93y 53 (puyiiin 45 393 F/A g Vo/F Cliyi dy
boye Jlw 93 32 53 pyieS g D gliwlos 4 byye
Sl el s pulasl 1 pizmen 35 <P plicwlos 4

VeigsS g xS den 5l ams g 8 Sloj ghaie 95 53 agliulen hS g ySlas cunsy 5 guwd oy slages (1 IS

1398
ALS

BTR
70
1
)

65

T T T T T
70 72 74 76 78
BOR

glooadld duwglic Ly s aislyy logbiwley
sl syl bl Ly aslas coss glogliowlog g35—Slae
I d=d 4 sl s aals (Jlw 93 pa 53 (g)9iS
lagaslis jl =55 55 plilen 133558 (5r—Sdan
ooy pad s sasidals j8 slaibiwl jl glle camsg o
A Yl 53 aslllae ol (slagbiulons s coss Jlasl

1399
ALS
1
© 1
= 1
* ) I
= @ [
~ I
= ©) 1
o F====ft==m===--
-4 ~ 1
[
/m © 1
S 7 @ 1
1
g 4 @ "
1
3 - I
1
| | | | | | |
70 72 74 76

oollil o mile s aiualy ol olagybiwylons
Mo 9 gloyS ol =2 53 b=l eVl (90
Jire 3 ylastil slapas L 1 eslisul Ly o oLsul

ey 9 bl IS G bd Al a9 Y b

o


http://dx.doi.org/10.30505/11.1.40
https://jpmed.ir/article-1-1138-en.html

[ Downloaded from jpmed.ir on 2026-02-03 ]

[ DOI: 10.30505/11.1.40]

<6 (1 oyl oy T o) W) o (e

ISSN: 2383-3483; Journal of Police Medicine. 2022;11(1):e40

=hio dallho SG ol Cixiin laglivylows (2 g 3Slae 3 13-1ug5S s)ﬁfm ).ut

iy 39 |y aplileny ol 55 wsi (3,5
o obilass 45 3l oLt , ol> aalllas gyl
(39S 3Ll (gla sl 4y o dsllhe 35 e
bl 5 ghlons coldl bwgte glagasls LLsJ
aalllas sl U dslline pul ol . iylai 5l 8 (gaele
ohlS—e 5 L5 IVF] cils Hlgen hlSn 5 S0
e plbiwsloss 53 45 s leals Lid 3¢5 A ellbao j3 3 5
/N FIV sy an olloss coolil wae =Sile (sogec
SIS sllae coimdy 35 45 ol 0390 o, F/0 5
s slagliwloy )3 45 glasellho j5 Hyouzen VO]
ol sads ol il San g AJIOUNT bawgs 3yl 55
Ga—wme (i il dagliwlen waosily el
lw yd ol 4 allbhe SV 5 , 3 4 =>31 [V5] 35 0
s 03y sl y9iS i liie glagliwloss 45 el allls
oblas sl bwgito selwe coumsy ol wedSie
9 (—ilojy/ aslllao j3 Gwlowl et s 3l5 0 lid |
51 byl ohlSan o 4 8dlo dsllhs 5 oK s
ste comss s glhles coldl bwgio pasli LLa
swos) ertly b g 4 (glaalllas 5 NIV 0] asils I, 5
Coaldl bgin 3 o planil LelS slagbiulans 5
9 Voo 5l S et slaai Ly slaplbiwlows 53 ghle
Gl ool cwddy joy VIV g OFY clyi dy Yoo 5l yi iy
i bwgie Lasli (oles SOb GiliS oLl s VY]
il Gy A pae gy 1V SIS 5 1F Lyl 4 ol
G595 A L9 Gy B8 ol Gy W Ll Gy VF gLl g,y 1
(izmed [PA] el 0353 595 A Syl g 59, Vo oliwdS
298 93 53 bagliwleay g3Slos slaparld )y
bwgio wadiouwyy glaoygs j3 4 sls LS ae 9 n
mgi Ly Lol taol 393 595 Y/VO 3 8/ olyons coslsl
wyldd (pasls yo gl ylailiwl xhw cayyes pae 4
N] 35 ol am (VS iie Ly bayliuwlows 3y Slos 3550 53
=9l 45 Iswanto bwgs 45 glasllbe y5 4 =,51 [F4
b 53 5 55 TV ghle colsl bhwgie oais oLzl
gl ol 4 [Vo] el oa ol cwsdy i Sucals,
gy s e g9 53wyl Loy oy ailslie
9 &9 9 Sliwlon wloss 4l cmdy dagliowlos
bl ogee gladiaie gliow plaihw 9 asllhs ylsj
Al (HVsb ol b ghlow 035 (w5 Lo 5
a2gi Ly wigsS s Saen ol sLaeygs 5
ohlew capse Ly adadly 53 loys jolS (S 4y pae <o
Sylaibiwl eabadply Joslgiws 3929 pae Mt
S wlilel 3925 pae pizmen 5 ghlow gl 53
9= 03)S Ty ili8l (g s hloons plooyd 0995 o =ley
ohlos el wae GEalisl 4 yaie 395 dugi o il 45
Gl dolge e 9 0ad 43S slapliwlows 53
slagisy » b lide gladawgn i Vsh ys—oen
s S LasudShl  Lagisy J51s (il

bl 5 (1V0) (6545 0Kl 5 allae ahauo 51 590
Slyen (hllss 5 b d2lo asllhe Ly aolis ol 45
55l ghlSen 5 (wgo 5 asllhe )3 izzan O] )l
23 5550 ¥V ioglbe comidy 53 jSpe F e Jladl pasls
Sl 58 g dheli coimidg 43 5Spe A g bwgic comdy
ilesls ylid 395 asllbo js 30 o) oad ¢ (—iloj/ .[V#]
ol plwl glaplbiwlog 53 lpasls o2l liae 45
el (5598 ylsibiwl Iy gl j9—28 5 et
gzl Ly as DV ayls 18 sllae wmidg 45 5
Al o glat , sl dellls §3 saslecwsdy (63, Slos
et e Jladl oy o ol wlallbe l By
bl = JUie plgsie 4o 39 yole aslllae ol 51 YL
Jatl sy b wgio sl 5 S 43 Zhu 4_allbe
(izmed JIA] ol o338 (a)l38 e ay Susp s
s y5iiS 33 saaid gliwlen S )3 45 glasllhe
—iloj 0393 53 45 amspe luid ol el s pladl
s OF/W 51 s Jlail oy (VooF-FolF) (unyys 3y5s
Uy aslllas j5 42,81 03] el 03,5 Ty ialidl AS/Y
s ool 2ol j5-iS sl glapliwlow 53 45
ol sl 4 S el ool Cwndy 20A cys ol
smy ol dalllne plis Ly 5 39 pils dallbe pylis |
eaglad oyl [Ve] wils lgdas 14-00g55 (s Sacs ;I
oges diliw gloadiie pials cle 4 lyie
olerd 5 g e Lo yS80pmé cpse wwdlw cdle
Sl Vb el Ly slaglo
es Jladl cpd g wathe (S jo-bay
ailio j pamo salitul sxmaglid dagliwlay 5
L wlyie ghse el ghase bwgi gliwles
sl 3 Jl=d slacss 5l eslawl g (g5lazlely
nlp—ald 5 o= plays B Lalisl liley
qbiie escagi 9 Glpady e Slagl wetlg—us
caled 53 5 ohlew s ey ez Lugy 9 aidydog
Jledl ey cplizlons 3Shee I plylons caldy Gialdl
VS pasld gsle Giomgly )3 ey Gill |y ek
Je8 8y asll U diunlio 43 -0 e (93,5 alols g woss
ey Lol ccitls jly3 (gllao wpmidg 55 3gsS (5 yuSaes I
23S 8 (i camsy 5 lapasld ool Ses |l
i iy S alols asli (ohSian § (siai> dalllac s
9 s 43 wethell cmidy 53 sl wolil bwsico s
Lol §1 o o L g s coumsy 53 »50s glapasls
G2 4z S Ny 8 s e s 1 5318 b 5
Slagline 5l luasli ol ooyls 5 o151y wlallas
ayls 418 glheli cmidg jo g widly alols olailiwl
3308 I b —egd 4 ilgice SWS! vy vyl
oSae Ly 4l o 5l s i gasile o 3 Lol
Aily bl 392y (ali ol Gy dagy 5 el
alols pasls lgiee lgo ol 935 Syby o5y o=


http://dx.doi.org/10.30505/11.1.40
https://jpmed.ir/article-1-1138-en.html

[ Downloaded from jpmed.ir on 2026-02-03 ]

[ DOI: 10.30505/11.1.40]

ISSN: 2383-3483; Journal of Police Medicine. 2022;11(1):e40

d=ds 4o plicles gl [¥e] 59 43S 1,5 5 wY oy

L gl (63)Slos b Jods e ay secils (YU
ecals y ols dsllhs

&dly leplicwloy glag—ad PI—w sl g

o=l e e 8955 9t =S Sl 4 Sigde

codd slaed J8las L cewlio (5590040 4 Lo liw;lows

Lr.’9lhﬂ H')ls 5)9-&] O)I‘)l P9 .\Sle.u_w) oalai_wl Dy9—0
31 d=8 9 WAA Jlw jo a5 sl ylid yils dsllao .ayls
B e 4ol )3 ¥ 9 ) lagliulen Leid (sSaen
ohBen 4 Asbu O—ed g oS g (53l .\_slw)f
PY g M3y a4 S sleals Lid 393 a_sllae s
3l aeys PO oS wiilesls lis olKwn g (s3lxw pizxon
4S L o3e plitd zoli el sausS el o j9iS
9 Fo FF iy dny (Yool Yoo ) sy 3y3—0 0395 Jo-b )2
IPF] aslaid)S 1,8 asl gl 4s beglicwybeus 1 3oys OF
Nwagbara 4 slbs ) S s 3 Nabukeera 4 sllbs ,»
4 oKwn g Hafidz 4 sllbhoe y—sxen g Rasiah 4
sl ol 5o byglbiwslows 51 aoys VY g YO/& Yo iy
IPE PV PV aags 43S Iy 8

STy 0310558 (68 den I o8 ey 0= 5
leysrridligy wlass Gols glsil Ly go5 ashl Jols ay
e Pl s A o 9 39— b sloeg i S L
osliiwl vy (gyl8l g L,i_u).sb.u ‘Lri-"")‘ 51 syly95 5
3 oS Sy by sLarslod 3 ez
ol wpis Ly e ggd sloosd g Lagds,
5l osliiwl U opidin by wds ad 359 diuwdilgs
aiils 1y &:LLA 51 esliiuwl oy i (o sl s iyaoliy
lizwly 53 capse G wennglhe (9w 4 bagliculocs
CmBgo o jd g pg—w Aol 40 3SThe (anls Ll
35 )13 5She plse (6,5 gl

IPAA Jlaw o F glicwylos Leid Ghemgin ol 4o
Gliloss g 1Fee Jlu 3 4z SliesS L3 F sl
8l s F gliculons 5 wdlad jly8 aali ol s
S8 (e 5 Gt cuwd 4 4_>)§| olicyles ol cecils
(S )' 9 el 3"_3 oslasiwl 93— (_;I_n:u:u Ciaid
dalllas 53 s ylsyg5y ded Job Lucud s Jlasl
sl ol 5o byl loss 51 soyd VY oyl g (siaxo
aS ailesls L = ohBos g (gafo VY] 1x8 )8 ), 8
Js= 2ob =l §l s g =8 plicaploss ¥ 9 ) oy o
DY) s Sag 4_1.5)? S8 F a_b s ol el |o|_!éj

ol g 6-\A2A.l§

= dlae ol 4 Sig-die pat Ll ol Ay il
elallae pluw Ly yols dalllas pslis csglas 4y yoxie
el s

HSlos g3y = 45 Glauglic 4 azgi Ly
v Jlail Aoy pasli dw polal s lglwlas
4 dzyi b jlen el hwgio 9 ki (isyz gl
LBz 215 3 dalllae 350 55 (5,58 wmy
ol cowsdy 1o g AN JLw 53 5w by lag ol
ol =195 53 Jlw 95 2 3 F 9 ¥ slagliowle
Lol ael 3525 4y Lol 3pShoe p3 (5las g 53585 1,8
3L 4ol s o )Saen I B8 ¥ g ) glagbiwlesy
il 4 Lo liuylons ool (g ymSann jl iy Lol sl
lsad Jol auml 53 a8 8 ¥ e g IS pue
0=S3lee 31 piomly wos Gia,S g Jladl sops L (555e
ol LS s gl 0 4y s slasi 45 aiyls I, 3
o=l 53 4S5 wase glitd |y aimid 3 See gliulos
o 03 S aen e F 5 ¥ slagliwlen oy
ol § hlSian 5 (silame dalllas ;3 i g 3ly 4ol
33 bebicwyloss 1 amops VY g Sops W& oy 4 Hafidz
b acslllas )5 (pdzen VY Y] Olad)S )18 sl ol
IV sl 1,5 S asli s by lows dow hSan 5
F D iy 4 48 alesls oL j ohlSen 5 05ficiwgs
nli ol 43 V10 L Yol (glaJlow 5 plialons ¥ g ¥
olgian ol aalllae Ly malis ool 45 Lisgy b S ly3
IPY] ol

sadplal 2)le wlallbs wyy Ly pizen
Nwagbara 4_sllbe 3 5K ¢ Nabukeera b_wgsi
ooy VY g Do liyi dg 4S5 a0 bl ol (Rasiah
4= ST IFE P sl 488 )18 ausl s bagliwlews 5
I8 el ol 5y Sliwlews oo colallbe | o5 5
s 53 wigLis s 4 Uilgie ol 45 [¥0] silais S5
Al bpliwlon e S—w s

6=Ne I aiws o 4 Jlsgai pgs 4>l
shls Ll eodled (ols go cuw 4 a5 3ls (olaisl
rioolisS 6yt 1STo s ile) M oVl s Loy S
5 sy 5ad acalllas ol 33 (oladly 5 015 sobiwles L
W3S 8 g 4l 3 ¥ g ) (slaglieless (s Sden
sa—=l aylsl 53 (Hed S bl esS lsSse ol
9t y9-Lake Ao 3Spe pade 350 Aoyl g Sl
JLail ez 3 5 aaled giaelin 3See slapasli
» Keliddar g Zahiri .sols elasl o3 amli a4y 3 Syo
oliulows V5 51 bicusyloss ¥ 48 ailosls L 595 daliac
3 oionen [PO] 1sgs 43S 1,8 ¥ 4l ys aslllae 3y
b ol 5s bl 3 s 5 (wadlgo asllle
Iswanto bwgi 4 glasllas ;5 [WF] aisgs 48,5 I, 3
23 s plal (59l Lyl 5o )3 Hileys jShe S o
slsged 93 4zl )3 (Hlops jSpe el eadiup Slej 0y93

=

2202 ‘L @nss| ‘LLIOA  ANIOIAIN 301104 40 TVNINOr


http://dx.doi.org/10.30505/11.1.40
https://jpmed.ir/article-1-1138-en.html

[ Downloaded from jpmed.ir on 2026-02-03 ]

[ DOI: 10.30505/11.1.40]

ISSN: 2383-3483; Journal of Police Medicine. 2022;11(1):e40

W =hio dallho SG ol Cixiin laglivylows (2 g 3Slae 3 13-1ug5S s)ﬁfm ).ut

1 s glays sjs> golio 5l asugs ool 9 3, Slae 3942
F L gaShes slopmsls e s el sshe slu
1 am ol glagliowlogs 5Sloe (s g Lasylailiwl
Sl alise | ol s ) ol i sl
¢ 35Sl Ly LSLS (glaglbizulogs 51 dinuss of dasylailiul |

L 3yl ipgpds ol 50 (ylawlidh 3 alials
L adaly s Lol bl (i ol silecws 5 glysse
b (55 slagbiulan) 1 sl 3 45 Gilaglbiulen
= 3yl pohw jl 45 lapasls osizan g slis,S
= iy gz 3l el wlalidl als alols
Tgw»e L cpizeen syl Joe 4 3y Shoe 39 3 hsd
: slpbiwlen @olaidl 5 —pse 3Shee bl 5
sl Lo (M 4ol js asfls slaglivlen) LIS
Jelse sy Lo 3y Slhas L ol 5 (1513 slaglivulon
Lo g 9 (bl Iy pgllas § cyige ol o Syl
it baly s (3903 Jpasi L) Jolse ol 1 (sola2sS)l
slopasld 3 Paw dz o edpday eely (pliwlon
slapbizulos 53 —ipse 5 3lall (Hlopy b line

<6

o aayi Ly el ob )3 g9l 9 =l WSS
S g 3 Shee 1 A-ugsS (S ten gtholi wl,
Giuteliy g gl capae ol o glagbiowley
3 Gl 28U lgioe wdlagy edglee abhw s 2o
3l @il a8 (5SS ded wgdholi el il ioals
codlig edgles 5l B xiugl dhwg oy (188 5 S
o0 5 oh—l eVl (gr5er —ollitl oaile
‘cl_zJ| 33 (58 a y bl s by liwylew Ll—k_JJJ)J —oled
s 1y St JLaS §sdind oyl

yai adlie oBauny ahwgeny el palss
alllae JLi 53 o edlio (oyLas 4igS g S 4 iylaiise
..})IJ._j 29—>9 )_Jbb

89l gz LIl il zjg B s g (s
odl Al (wady olyg— tlaonls Jdaxi g djxi g Lavesls
<o (_,_>|)b ‘Ls.)_mlf )_JSIUJ.L <o (_,_>|)b 9
et 0 (6355l 3 adlie adgl GBS 53 B tiung dan
5 @8 cadgiue guols allio sl 1l Ly dan g aings
Spdase ol 5 2o cdlhe ceso

gy oy 5l i Jols 4 sl dallhe (oo gilic
msilo oJle coslas L a5 ol "eesFFA" slois 4
el oa ‘cL.zﬂ o=l eVl (553405 (ol

References.

1. Barnum H, Kutzin ]. Public hospitals in devel-
oping countries: resource use, cost, financing.
Washington. 1993. http://documents.worldbank.
org/curated/en/919871468740383421/Public-
hospitals-in-developing-countries-resource-use-
cost-financing

e sl Uy egee gl loss S Lgad coas Ll
IPY] ool aisls 8 asl gl 3o AR5l S

3pShes s 55503 Ly e il 53 (5 53 4
L o3 Slas slyaslis duwolio g —ollss (glaliw,lows
=iyl >80 (s 5l 5 90 Sl sylailiud glagasls
5 Jsi 5 ol Jae 35 L lagbimuglens 3y Shac
et 0= 4,10 ol (sl a9sS (S aen Sl asey
o—! ‘Lasw.has)a oLl O ‘4_?)§| R 4_'i.'>|>),.g
WS o J—ds d 39 oo lreudgaxe Ly dsllhs
sl sl 5L 350 slaesls (g ysTesz ;5 Lacasgixe g
ol asllae aoli e (lilgs (ollas gloyliu Lo
slrcasgaxe )_ip 5l el sgmg bl losy plw 4
Ay dzyi b 4 s9ed oglil ol 4 plgtis Gialy o
h— L el 5L oo liwless 39— oS cale
3l wl agk_m 51 eglasie (g3lailiwl a.b_w vasli y o
9 L,{—w)a U“’)9—AT 9 oLA)) ‘M'.&QH u)')‘g h_wg.! b.&.ﬁbﬁb'
‘)_igb 29 3l .b:)_? et ol bylicwless paike
31 glameys s liis Lol g U_al.: Jie I esliiuwl
=2 4o g Jio ol 5 el pliclony upiws 53 2lie
38 3y el el cpenl g cdS Ay

Gy A iy pds oy il> asllbo s
rasd Bdlae wligas aizie gz o glapasls
ol yme 9 Sp p3ren $3Shee slagasli g
s pis pize 9 Ll glaglicwlons 53 18-a95S
Dby e b licwslows 51 (g yidioy slasd el 4y
33 39 so giciing 45 35 lreadgaxe dloz jl Lol
elesl Gl il (o oz 28 b T wlallhe
wlalbs ;5 33,50 slgiduy .35 pledl sie asllhae
L bglicwlos o=l 35 Sdes bgas i gLas) gl LV’T
45 LS s Logas (a5 g sleySagy 5 solisuwl
e glejed job ag ainie ialS 5 cadnS Sl
patin g Sl sladi; g Laghyy g 4 el
4 S ! glacdgie jl 6 puSduy jotiio 4y —ileys
0535 plie pials 5 coldl wae o Sile il el
SLopiRgss (st pmtiged 3l dzgi 3, S0 s
5 Sloj slmeygs yd aslllie oyl 45 38,5 o slgsdiy T
23, § el (g yiian slaglizwlogy slass

it Sl § ot (gt pbl> aallbe myls

slaybg)y seziwms 43 45 ol slaglbiulosy il

2. Lotfi F Bastani P, Hadian M, Hamidi H, Motlagh
S, Delavari S. Performance assessment of hos-
pitals affiliated with Iran University of Medical
Sciences: application of economic techniques in
health care area. ] Health Admin. 2015;18(59):43-
54. https://www.semanticscholar.org/paper/


http://dx.doi.org/10.30505/11.1.40
https://jpmed.ir/article-1-1138-en.html

[ Downloaded from jpmed.ir on 2026-02-03 ]

[ DOI: 10.30505/11.1.40]

ISSN: 2383-3483; Journal of Police Medicine. 2022;11(1):e40

10.

11.

Performance-assessment-of-hospitals-affiliated-
with-Lotfi-Bastani/597bd663facfd87a6b3c06a3
b485ec4af8833010

Strunk BC, Ginsburg PB, Gabel JR. Tracking health
care costs: Growth accelerates again in 2001.
Health Aff. 2002;21(1):299-310. https://doi.
org/10.1377 /hlthaff.w2.299

Duma O, Munteanu L. The resources utilization
pattern in a general university hospital. ] Pre-
ventive Med. 2002;10(2):3-11. https://www.
semanticscholar.org/paper/THE-RESOURCES-
UTILIZATION-PATTERN-IN-A-GENERAL-Duma-
Munteanu,/d7095240f9d986798c8c5d9cea7ed0
9646108dbf

Goshtasebi A, Vahdaninia M, Gorgipour R, Sa-
manpour A, Maftoon F, Farzadi F et al. Assess-
ing hospital performance by the Pabon Lasso
model. Iran ] Public Health. 2009;38(2):119-24.
https://ijph.tums.ac.ir/index.php/ijph/article/
view/2996/3197

Khalilabad TH, Asl AN, Raeissi P, Shali M, Nik-
nam N. Assessment of clinical and paraclinical
departments of military hospitals based on the
Pabon Lasso Model. ] Educ Health Prom. 2020 Jan
1;9(1):59.

Hadi M, Sajadi H, Sajadi Z. Is there any method to
compare key indicators of hospitalnperformance
simultaneity? Health Inf Manage. 2011;8:75-
85.  http://him.mui.ac.ir/him/index.php/him/
article/view/article_11053_d85f35db999fd91d8
5c5ec77800f7038.pdf?lang=en

Gholipour K, Delgoshai B, Masudi-Asl I, Hajina-
bi K, lezadi S. Comparing performance of Tabriz
obstetrics and gynaecology hospitals managed
as autonomous and budgetary units using Pabon
Lasso method. Australas Med ]. 2013;6(12):701-7.
https://doi.org/10.4066/amj.2013.1903

Mehrtak M, Yusefzadeh H, Jaafaripooyan E. Pabon
lasso and data envelopment analysis: A comple-
mentary approach to hospital performance mea-
surement. Glob ] Health Sci. 2014;6(4):107-116.
https://doi.org/2%10.5539Fgjhs.vén4p107

Hejdukova P, Kurekova L. National health systems’
performance: evaluation WHO indicators. Pro-
cedia-Social and Behavioral Sciences. 2016 Sep
12;230:240-8

Lotfi F ,Kalhor R ,Bastani P ,Zadeh NS ,Eslamian
M ,Dehghani MR ,et al .Various indicators for
the assessment of hospitals ‘performance sta-
tus :differences and similarities .Iran Red Cres-
cent Med J:(4)16;2014 .e12950 .https//:doi.
org2%10.5812 /Fircmj12950.

12. Moradi G, Piroozi B, Safari H, Nasab NE, Bol-

banabad AM, Yari A. Assessment of the efficien-
cy of hospitals before and after the implemen-
tation of health sector evolution plan in Iran

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

UI)[SA-B 9 6.\A2.0J§

based on Pabon Lasso model .Iran ] Public Health.
.389-95:(3)46;2017https//:pubmed.ncbi.nlm.
nih.gov/28435825/

Younsi M .Performance of Tunisian public hospi-

tals :A comparative assessment using the Pabdon

Lasso model .Int ] Hospital Res159-:(4)3;2014 .
.66http//:ijhr.iums.ac.ir/article.7708_html

Dargahi H, Darrudi A, Rezaei Abgoli M. The effect
of Iran health system evolution plan on Tehran
university of medical sciences hospitals’ perfor-
mance indicators: a case study using the Pabon
Lasso model. ] School Public Health Institute Pub-
lic Health Res .228-39:(3)16;2018 .https//:sjsph.
tums.ac.ir/browse.php?a_id&5675=sid&1=slc_
lang=en

Sadeghifar ], Rezaee A, Hamouzade P, Tagha-
vi-Shahri S. The relationship between perfor-
mance indicators and hospital accreditation de-
gree in Urmia university of medical sciences. ]
Nurs Midwifery. 2011;9(4):270-6.http//:unmf.
umsu.ac.ir /article-510-1-en.html

Kavosi Z, Goudarzi S, Almasian-Kia A. Evaluat-
ing of hospital efficiency by using of paben lasso
model in Lorestan university of medical sciences.
] Payavard Health Sci. 2013;6(5):365-75 .https//:
payavard.tums.ac.ir/browse.php?a_code=A-10-
&12-25sid&1=slc_lang=en

Arzamani M, Pournaghi S, Seyed-Katooli S, Ja-
fakesh-Moghadam A. The comparison of indica-
tors in educational hospitals of North Khorasan
Universities of Medical Sciences with the Stan-
dards of the Country in 2011-2012. ] North Kho-
rasan Univ Med Sci. 2012;4(4):513-22 http//:
journal.nkums.ac.ir/article-163-1-en.html

Zhu Z. Impact of different discharge patterns on
bed occupancy rate and bed waiting time: a sim-
ulation approach. ] Med Eng Technol. 2011;35(6-
7):338-43 .https//:doi.org03091902.2/10.3109/
011.595528

Elayyat AH, Sadek A. Hospital utilization pattern
in a hepatogastroenterology department of a re-
searchinstitutehospital, from2004t02013.] Egypt
Public Health Assoc. 2016;91(2):59-64 .https//:
doi.org.01/10.1097 /epx0000482537.88140.0.c

Uy S, Akashi H, Taki K, Ito K. Current problems in
national hospitals of Phnom Penh: finance and
health care. Nagoya ] Med Sci. 2007;69(1-2):71-9.
https://pubmed.ncbi.nlm.nih.gov/17378183/

Jonaidi N, Sadeghi M, Izadi M, Ranjbar R. Compar-
ison of performance indicators in one of hospi-
tals of Tehran with national standards. Iran ] Mil
Med. 2011;12(4):223-8 .http//:militarymedj.ir/
browse.php?a_id&752=sid&1=slc_lang=en

BahadoriM, Sadeghifar ], Hamouzadeh P, Hakimza-
deh S, Nejati M. Combining multiple indicators to
assess hospital performance in Iran using the Pa-

=

2202 ‘L @nss| ‘LLIOA  ANIOIAIN 301104 40 TVNINOr


http://dx.doi.org/10.30505/11.1.40
https://jpmed.ir/article-1-1138-en.html

[ Downloaded from jpmed.ir on 2026-02-03 ]

[ DOI: 10.30505/11.1.40]

—
154

NICH R s ICNRNCH

ISSN: 2383-3483; Journal of Police Medicine. 2022;11(1):e40

=hio dallho SG ol Cixiin laglivylows (2 g 3Slae 3 13-1ug5S LS):S“-"“’ ).ut

23.

24.

25.

26.

27.

28.

29.

30.

ben Lasso model. Australas Med J. 2011;4(1):175-
9 https//:doi.org/10.4066/amj2011.620.

Nabukeera M, Boerhannoeddin A, RA RN. An eval-
uation of health centers and hospital efficiency
in Kampala capital city authority Uganda; using
Pabon Lasso technique. ] Health Translate Med.
2015;18(1):12-7 https//:doi.org/10.22452/
jummec.vol18no1.3

Baghbanian A, Barfar E, Khammarnia M, Panahi
M. An Investigation of performance at hospitals
affiliated with Zahedan University of Medical Sci-
ences; Using Pabon Lasso technique. Med Public
Health ]. 2014;1(1):31-7 https//:scholar.google.
com/scholar_lookup?journal=Medicine+and-+
Public+Health+Juornal &title=An+Investiga-
tion+of+Performance+at+Hospitals +Affiliat-
ed+with+Zahedan+University+of+Medical-+
Sciences+;Using+Pabon+Lasso+Technique&au-
thor=E+Barfar&author=M+Khammarnia&au-
thor=A+Baghbanian&author=M+Panahi&vo-
lume&1=issue&1=publication_year&2014=pag-
es&31-7=

Kalhor R ,Salehi A ,Keshavarz A ,Bastani P,
Heidari Orojloo P .Assessing Hospital Perfor-
mance Using Pabon LassoAnalysis .Int ] Hosp Res.

.149-54:(3)2;2013https//:scholar.google.com/
scholar?hl=en&as_sdt&2005=sciodt2%0=C&5cit
es&7838679320540597263=scipsc&=q=Assessi
ng+hospital+performance+using+Pabon+Lasso+
analysis&btnG=

Ajlouni M. The relative efficiency of Jordanian
public hospitals using data envelopment analy-
sis Pabon Lasso diagram. Global ] Business Res.

.59-72:(2)7;2013https//:www.researchgate.
net/publication_256034407 /The_Relative _
Efficiency_of Jordanian_Public_Hospitals_Using_
Data_Envelopment_Analysis_and_Pabon_Lasso_
Diagram

Pabon Lasso H. Evaluating hospital performance
through simultaneous application of several in-
dicators. PAHO. 1986;20(4):341-57. https://iris.
paho.org/bitstream/handle/27221/10665.2/
ev20n4p341.pdf?sequence=1&isAllowed=y

Fries JE Koop CE, Sokolov ], Beadle CE, Wright D.
Beyond Health Promotion: Reducing Need And
Demand For Medical Care: Health care reforms
to improve health while reducing costs. Health af-
fairs. 1998 Mar;17(2):70-84.

Mahapatra P ,Berman P .Using hospital activity
indicators to evaluate performance in Andhra
Pradesh ,India .Int ] Health Plann Manage.

.199-211:(2)9;1994https//:doi.org/10.1002/
hpm4740090206.

Iswanto A .Measuring hospital efficiency through
Pabon Lasso analysis :an empirical study in
Kemang Medical Care) KMC .(SSRN Electron-
ic ] .2015:1-8 .http//:dx.doi.org/10.2139/
ssrn2629901.

31.

32.

33.

34.

35.

36. Mehralhasani

37.

Mahboubi M, Ziapour A, Mahboubi M, Fa-
roukhi A, Amani N. Performance evaluation of
hospitals under supervision of Kermanshah
medical sciences using Pabon Lasso diagram
of a five-year period (2008-2012). Life Sci ].
2014;11(1):77-81 .https//:research.kums.ac.ir/
webdocument /load.action?webdocument_
code&2000=masterCode3006194=

Hafidz F, Ensor T, Tubeuf S. Assessing health facili-
ty performance in Indonesia using the Pabén-Las-
so model and unit cost analysis of health services.
Int ] Health Plann Manage. 2018;33(2):e541-56.
https://doi.org/10.1002/hpm.2497

Hasan Y, Parviz S, Bahram N. Health system re-
form plan and performance of hospitals: An Irani-
an case study. Mater Sociomed. 2017;29(3):201-6.
https://doi.org/10.5455/msm.206-2017.29.201

Nwagbara VC, Rasiah R. Rethinking health care
commercialization: evidence from Malaysia. Glob-
al Health. 2015;11(1):1-8. https://link.springer.
com/article/10.1186/s-0131-015-12992y

Zahiri M, Keliddar 1. Performance evaluating in
hospitals affiliated in Ahwaz University of medical
sciences based on PABON LASSO model. Hospi-
tal. 2012;11(3):37-44 .https//:jhosp.tums.ac.ir/
browse.php?a_id&20=sid&1=slc_lang=fa

M, Yazdi-Feiz-Abadi V,
Barfe-Shahrbabak T. Assessing performance of
Kerman province's hospitals using Pabon Las-
so diagram between 2008 and 2010. ] Hospi-
tal.  2013;12(4):99-107. https://www.sid.ir/
paper/106634/en

Asbu E, Walker O, Kirigia ], Zawaira F Magombo
F, Zimpita P et al. Technical efficiency of district
hospitals in Malawi, an exploratory assessment
using data envelopment analysis. African Health
Monitor. 2012;14. file:///C:/Users/1/Desktop/
Downloads/Efficiencyassessmentreport20%?1-
3)).pdf


http://dx.doi.org/10.30505/11.1.40
https://jpmed.ir/article-1-1138-en.html
http://www.tcpdf.org

