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Value and impact of international hospital accreditation: 
a case study from Jordan
Y.A. Halasa,1 W. Zeng,1 E. Chappy 2 and D.S. Shepard 1

ABSTRACT We assessed the economic impact of Joint Commission International hospital accreditation on 5 
structural and outcome hospital performance measures in Jordan. We conducted a 4-year retrospective study 
comparing 2 private accredited acute general hospitals with matched non-accredited hospitals, using difference-
in-differences and adjusted covariance analyses to test the impact and value of accreditation on hospital 
performance measures. Of the 5 selected measures, 3 showed statistically significant effects (all improvements) 
associated with accreditation: reduction in return to intensive care unit (ICU) within 24 hours of ICU discharge; 
reduction in staff turnover; and completeness of medical records. The net impact of accreditation was a 1.2 
percentage point reduction in patients who returned to the ICU, 12.8% reduction in annual staff turnover 
and 20.0% improvement in the completeness of medical records. Pooling both hospitals over 3 years, these 
improvements translated into total savings of US$ 593 000 in Jordan’s health-care system.
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قيمة وتأثير الاعتماد الدولي للمستشفيات: دراسة حالة من الأردن
يارا هلسة، و. زنج، إدوارد تشابي، دونالد شبرد

بالبنى  تتعلق  المستشفيات  مقاييس لأداء  للمستشفيات على خمسة  المشتركة  الدولية  اللجنة  الاقتصادي لاعتماد  الأثر  بتقييم  الباحثون  قام  الخلاصة: 
والنتائج في الأردن. فأجروا دراسة استعادية لمدة أربع سنوات تقارن بين مجموعتين من المستشفيات الخاصة المعتمدة المعنية بالأمراض الحادة العامة 
لة لاختبار تأثير وقيمة الاعتماد على مقاييس  وبين مستشفيات غير معتمدة مطابقة لها، مستخدمين الاختلاف في الفوارق وتحليلات التباين المشترك المعدَّ
أداء المستشفى. وقد أظهرت ثلاثة من المقاييس الخمسة المختارة تأثيرات ذات دلائل إحصائية )كلها تحسينات( مرتبطة بالاعتماد هي: انخفاض معدل 
العودة إلى وحدة العناية المركزة خلال 24 ساعة من الخروج من الوحدة، وانخفاض معدل تبديل الموظفين، واستكمال السجلات الطبية. وكان الأثر 
النهائي للاعتماد انخفاض عدد المرضى الذين يعودون إلى وحدة العناية المركزة بمقدار 1.2%، وانخفاض التبديل السنوي للموظفين بمقدار %12.8، 
وتحسن استكمال السجلات الطبية بمقدار 20.0%. وبالجمع بين نتائج كلا المستشفيين على مدى ثلاث سنوات، تُرجمت هذه التحسينات إلى توفير 

إجمالي قدره 000 593 دولار أمريكي في نظام الرعاية الصحية الأردني.

Valeur et impact d'une accréditation internationale des hôpitaux : étude de cas en Jordanie

RÉSUMÉ Nous avons évalué l'impact économique d’une accréditation internationale des hôpitaux attribuée par 
une commission conjointe sur cinq mesures de la performance des hôpitaux  en termes de structure et de résultats 
en Jordanie. Nous avons mené une étude rétrospective sur quatre ans, comparant deux hôpitaux généraux de 
soins aigus privés et accrédités avec des hôpitaux appariés sans accréditation. Nous avons utilisé des analyses 
de la covariance ajustée  et de l'écart des différences pour évaluer l'impact et la valeur d’une accréditation sur 
les mesures de la performance des hôpitaux. Sur les cinq mesures sélectionnées, trois ont eu des effets positifs 
statistiquement significatifs associés à l'accréditation : la réduction des retours en service de soins intensifs dans 
les 24 heures suivant la sortie du patient de ce service ; la réduction de la rotation du personnel ; et l’exhaustivité 
des dossiers médicaux. L'impact net de l'accréditation était une réduction de 1,2 point de pourcentage du retour 
des patients en soins intensifs, une baisse de 12,8 % de la rotation annuelle du personnel et une amélioration de 
20 % de l'exhaustivité des dossiers médicaux. Le cumul sur trois ans des améliorations dans ces deux hôpitaux 
s’est traduit par des économies totales s'élevant à USD 593 000 pour le système de soins de santé jordanien.
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Introduction

Hospital accreditation aims to improve 
patient safety and strengthen the quality 
of health care. Quality of care reflects 
the degree to which health services are 
consistent with current professional 
knowledge, meet users’ expectations 
and increase the likelihood of achiev-
ing desired health outcomes (1). 
Improvement in quality is believed 
to result in fewer mistakes, shorter 
delays, improvements in productivity, 
increased market share and lower costs 
(1). Hospital accreditation—a self-
assessment and external quality review 
mechanism that checks a hospital’s 
conformity with established standards 
(2)—is perceived as a strategic tool to 
promote quality and patient safety (3). 
Joint Commission International (JCI) 
is the largest international accreditation 
organization, with 718 accredited or 
certified organizations and programmes 
in 63 countries as of December 2014. 
Hospitals seek accreditation as a vol-
untary or self-regulated step towards 
improving their quality of health care, 
maintaining high standards in health-
care delivery, gaining recognition for 
excellence and signalling their competi-
tiveness. To achieve these objectives, 
accreditation aims to change the organi-
zational culture of a health institution 
and to improve its strategies and tactics 
towards a continuous improvement in 
organizational systems and processes 
(4).

The available literature on the 
impact of hospital accreditation pro-
grammes on hospitals’ performance 
shows mixed results (5). In the United 
States (US), accredited hospitals have 
generally shown modest improve-
ments in performance compared with 
non-accredited hospitals; for example, 
accredited hospitals provided better 
emergency response planning (6,7), 
training (8) and patient safety system 
initiation and implementation (9), 
and performed better in care of acute 
myocardial infarction, heart failure 

and pneumonia (6,7,10). Other stud-
ies, however, have found no such rela-
tionships (11–13). The literature on 
the economics of accreditation con-
sist of studies concerning the explicit 
costs of seeking accreditation (14) 
and the design of a planned controlled 
study (15).

The process of accreditation can 
be profound (16,17) but daunting 
(18) for health-care providers and 
its high cost to hospitals might be 
a barrier to seeking accreditation 
(14). Understanding the impact of 
accreditation on health outputs and 
outcomes, and the cost savings associ-
ated with accreditation, is helpful for 
policy-makers as well as hospitals fac-
ing the decision to commit potentially 
limited resources to the accreditation 
process. This paper is the first, to our 
knowledge, to examine the economic 
impact of JCI hospital accreditation 
standards on selected structural and 
outcome of care measures of hospital 
performance.

Methods

Study design
This study aimed to quantify the im-
pact of implementing JCI standards on 
5 selected structural and outcome hos-
pital performance measures, and the 
monetary value associated with the ex-
pected improvement. Our retrospec-
tive study compared 2 matched groups 
of general acute hospitals in Jordan. 
We used difference-in-differences and 
adjusted covariance analyses to test the 
impact of accreditation on the selected 
hospital performance measures. For 
each selected measure (Yit), treated 
as a dependent variable, we estimated 
a random-effect regression model to 
measure the impact of accreditation on 
the changes observed in that measure, 
if any. This difference-in-differences 
approach, widely used in observational 
studies over time, controls for pos-
sible baseline differences among the 

hospitals and does not require that the 
accredited and control hospitals match 
perfectly (19). This approach assumes 
that underlying changes in Jordan’s 
health system affect accredited and 
non-accredited hospitals similarly. The 
absence of any major initiatives for 
private hospitals over the study period 
supports the validity of this assump-
tion.

We used the intervention period, 
the hospital’s accreditation status and 
the interaction term between these fac-
tors as the independent variables. We 
had 2 observations for each hospital: the 
first in the pre-intervention period and 
the second in the intervention period. 
The model is presented in the equation:

where: Period is a dummy variable 
equal to 1 if the observations came 
from the interventions years; β1 
captures aggregate factors that cause 
changes in the dependent variable(s) 
during the intervention period; Ac-
creditation is a dummy variable equal 
to 1 if the observation comes from the 
accredited hospitals; β2 captures pos-
sible differences between accredited 
and control hospitals. The coefficient 
β3 of the interaction term is the key 
difference–indifference estimator.

We performed sensitivity analyses 
to examine the impact of accreditation 
separately by year. We did this by add-
ing dummy variables (d2007, d2008 
and d2009) to the model; these are 
equal to 1 if the observation came in the 
corresponding intervention year (2007, 
2008 or 2009) and zero otherwise. The 
pre-intervention year (2006) served as 
the reference. With this specification, 
we estimated individual intervention 
year effects (γ)t, as shown in the follow-
ing equation:

Yit = (β0+ β1Periodt + β2Accreditation + 

β3Periodt) × Accreditationit

Yit = (β0 + β1Accreditation + β2Period) 

× (Accreditation + γ1d2007 + γ2d2008 + 

γ3d2009)
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Standards and measures
We used JCI standards as principles 
to define 9 related structural and out-
come hospital performance measures 
for potential use (20). Four measures 
addressed structure of care: rate of com-
pleteness of medical records; percent-
age of repeated X-rays; percentage of 
scheduled surgeries cancelled; and rate 
of staff turnover. The other 5 outcome 
measures were: rate of readmission 
within 30 days of discharge; rate of re-
turn to surgery within 24 hours of the 
previous surgery; rate of readmission 
to the intensive care unit (ICU) within 
24 hours of discharge from ICU; and 
proportion of foreign (i.e. non-citizen) 
patients admitted (a measure of the 
hospital’s international reputation and 
distinction) (1). We examined these 
potential measures and found that 5 
were feasible to use based on the fre-
quency, reliability, objectivity and avail-
ability of data to quantify them: rate of 
completeness of medical records, rate 
of staff turnover, rate of readmission 
within 30 days of discharge, rate of re-
turn to surgery within 24 hours, and rate 
of readmission to ICU within 24 hours 
of discharge. Table 1 describes the 
rationale for selecting these measures 
and their relationship to JCI hospital 
accreditation standards.

Additionally, we computed a qual-
ity improvement index to address the 
random variation in the rates of events 
which could be attributed to small 
numbers and to changing incentives 
over the years around the period of ac-
creditation. The index converted each 
available measure to a ratio of its value 
in each year divided by the value in the 
pre-accreditation year. We took the 
inverse of the ratio for return to ICU, 
return to surgery, readmissions, and 
staff turnover to make sure all indices 
corresponded to better achievements. 
We then computed the geometric 
mean of those ratios and compared 
the 2 hospital groups. We estimated a 
random-effects regression to predict 
the change in the quality improvement Ta
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Research reviewed and approved the re-
search protocol (IRB number: 11056).

Results

Baseline data
Comparing measures in the pre-inter-
vention year for all participating hospi-
tals showed that, on average, the rate of 
staff turnover was higher for the to-be-
accredited hospitals (36.1%) compared 
with the control hospitals (24.7%). 
Similarly, at baseline, to-be-accredited 
hospitals performed better compared 
with control hospitals in the rate of re-
admission within 30 days of discharge 
(5.1% versus 7.2% respectively); rate of 
return to surgery within 24 hours (0.2% 
versus 0.6% respectively) and complete-
ness of medical records (62.0% versus 
53.0% respectively). Control hospitals 
performed better, however, compared 
with to-be-accredited hospitals in the 
rate of readmission to ICU within 24 
hours of discharge from ICU (1.3% 
versus 1.4% respectively). However, 
none of these baseline differences was 
statistically significant and the mixed 
pattern suggests no large differences 
between the control and intervention 
hospitals.

Impact of accreditation
Of the 5 measures, 3 showed statistically 
significant changes due to accredita-
tion: the rate of return to ICU within 
24 hours; the rate of completeness of 
medical records; and the rate of staff 
turnover. As presented in Table 2, all of 
these 3 measures favoured the interven-
tion group.

Figure 1 displays the rate of return 
to ICU within 24 hours for both ac-
credited and control hospitals. The 
absolute changes in these rates were 
–0.37% in the JCI accredited hospi-
tals (from an average rate of 1.44% in 
2006 to an average rate of 1.06% over 
the 3 intervention years 2007–09) 
compared with +0.82% in the con-
trol hospitals (from 1.33% to 2.15%). 

index as a function of year and accredita-
tion status. The 12 observations were for 
each of the 4 participating hospitals (i) 
during each of the 3 post-accreditation 
years (t). The model is shown in the 
equation:

Where the coefficient β2 estimates the 
change associated with accreditation 
status.

Hospital characteristics
The 2 general acute care hospitals that 
received JCI accreditation in 2008 par-
ticipated in this study and were closely 
matched to control hospitals by type 
(general acute hospitals); location (the 
capital, Amman); sector (private, for-
profit); and capacity (bed size). Of the 
4 eligible control hospitals, 2 agreed to 
participate. The average bed sizes were 
133 for the 2 accredited hospitals and 
115 for the 2 control hospitals. The aver-
age bed size of the control hospitals was 
close to the average bed size (109 beds) 
of 2 other non-accredited hospitals that 
declined to participate.

Study period
Health providers have been shown 
to perceive improvements in quality 
of care during and after the accredita-
tion process (16,17). Therefore, we 
hypothesized that each hospital’s 
preparation for and participation 
in the process of accreditation led to 
enhanced and accelerated adherence 
to quality standards compared with 
what would have occurred otherwise. 
Therefore, we based our study design 
on a 4-year period from 2006 to 2009. 
The pre-intervention period was the 
first year in our study period (2006). 
The intervention period (2007–09) 
is based on the assumption that qual-
ity of care improves during the year 
preparing for accreditation (16,17), 
with the improvements continuing 
through and after accreditation. Thus, 

the intervention period spans 3 years: 
the year preparing for accreditation, 
the year of accreditation, and the year 
following accreditation.

Cost
To estimate cost savings associated with 
improvements in the selected hospitals’ 
outcome performance measures, we 
first approximated the cost of the medi-
cal services. The cost of a normal deliv-
ery, which is a frequent and brief (2–3 
days) reason for hospitalization, was 
used to estimate the cost of a recurrent 
admission. An ICU admission for a res-
piratory infection was used to estimate 
the cost of return to ICU. A general 
surgery admission represented the cost 
of return to surgery. We obtained the 
cost of these proxy services by randomly 
choosing 240 admissions (20 instances 
of each of 3 services in 4 hospitals).

To estimate the cost savings from a 
possible reduction in staff turnover, we 
obtained the average salary of employ-
ees at each of the participating hospitals. 
Based on common practice, we estimat-
ed that on average, the hospital would 
save 3 months of salary (the customary 
probationary period and estimated time 
needed for new staff orientation). Since 
hospital charges were obtained in 2008, 
we adjusted these costs to the year 2013 
using the projected consumer price in-
flation index for Jordan.

Ethical considerations
Hospitals agreed to participate after an 
in-depth discussion of the importance 
and methodology of this study and 
the expected impact of its results. Each 
hospital’s general director signed the 
consent form. Due to the retrospective 
nature of this study, it was not possible 
to obtain patients’ consent to review 
their medical records. However, dur-
ing the sample selection process the 
medical department in each hospital 
concealed patients’ identities before 
they provided the needed data to study 
investigators. The Brandeis Committee 
for Protection of Human Subjects in 

Quality index (change)it = β0+ β1Yeart + 

β2Accreditedi + αit
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The difference between these changes 
yielded a 1.20% net impact due to JCI 
accreditation (P < 0.001). The mon-
etary saving per hospital per year was 
US$ 56 595.

Figure 2 shows the rates of staff turn-
over for both accredited and control 
hospitals. The absolute changes in these 

rates were –5.0% in the JCI accredited 
hospitals (from an average rate of 36.1% 
in 2006 to an average rate of 31.2% 
over the 3 intervention years 2007–09) 
compared with +7.8% in the control 
hospitals (from 24.7% to 32.6%). The 
difference gives a 12.8% net impact due 
to JCI accreditation (P = 0.005). The 

monetary saving per hospital per year 
was US$ 42 290.

Figure 3 shows the rates of com-
pleteness of medical records for both 
accredited and control hospitals. The 
absolute changes in these rates were 
+19.8% in the JCI accredited hospi-
tals (from an average rate of 62.0% in 
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Figure 1 Average rate of return to the intensive care unit (ICU) within 24 hours of discharge for accredited and control 
hospitals by year, 2006–2009

Table 2 Net impact of Joint Commission International (JCI) hospital accreditation on the 2 accreditation and 2 control 
hospitals in Jordan, 2006–09  

Variable Accredited 
hospitalsa

(%)

Control 
hospitals (trend)a

(%)

Net impact of 
accreditationb

(%)

P-value Monetary 
savings per 
hospital per 
year in 2013

(US$)c

Readmission to hospital within 30 
days 0.56 0.43 0.13 0.857 –

Return to ICU within 24 hours –0.37 0.82 –1.20 < 0.001 56 595

Return to surgery within 24 hours –0.07 –0.21 0.14 0.731 –

Staff turnover per year –4.97 7.83 –12.8 0.005 42 290

Completeness of medical records 19.8 –0.2 20.0 0.002 –

All indicators – – – – 98 885

aChanges from pre-intervention year (2006) compared with average of 3 intervention years (2007–09). 
bNet impact is the differences in differences associated with the accreditation status. 
cSavings were calculated only for indicators for which results could be valued in monetary terms and the difference between accredited and control hospitals was 
statistically significant. Results converted at July 2013 exchange rate of US $1 = 0.707 Jordanian dinars. 
ICU = intensive care unit. 
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2006 to an average rate of 81.8% over 
the 3 intervention years 2007–2009) 
compared with –0.19% in the control 
hospitals (from 53.0% to 52.8%). The 
difference gave a 20.0% net impact due 
to JCI accreditation (P = 0.002). As 
this item is a structural measure rather 
than an outcome, we could not attrib-
ute any monetary savings to it.

Two measures were not statistical-
ly significant: the rate of readmission 
to hospital within 30 days (P = 0.857), 
and the rate of return to surgery within 
24 hours (P = 0.731).

The total saving from combining 
the 2 measures (reduction in return to 
ICU within 24 hours of discharge and 
reduction in staff turnover) was US$ 
98 885 per accredited hospital per 
year. This amount aggregates to US$ 
296 655 per hospital over the 3-year 
period, with an aggregate saving of 
US$ 593 310 for the health system in 
Jordan for the 2 accredited hospitals.

Figure 4 shows the quality improve-
ment index for accredited and control 
hospitals in the intervention period 
compared with the pre-intervention 

period. A quality index of 0 indicates 
no difference in the index relative to 
the base year 2006, while a positive 
number represents improved qual-
ity. For example, the average value 
of 37.5% for accredited hospitals in 
the year 2007 indicates an improve-
ment of nearly 38% in the quality in-
dex compared with the baseline year 
(2006). Accreditation status was as-
sociated with a 119.3% improvement 
in the quality index compared with 
the baseline year 2006 (P < 0.001). 
With a root mean square deviation 
of 29.5%, the improvement in quality 
corresponded to a large effect size of 
1.74.

Sensitivity analyses
Sensitivity analyses using the post-inter-
vention year effect showed a 20.0% net 
impact on the completeness of medical 
records (P = 0.027) and –13.0% net 
impact on staff turnover (P = 0.027), 
illustrating a favourable impact due to 
JCI accreditation. However, the impact 
on the 3 other measures were not statis-
tically significant: return to ICU within 

24 hours of discharge (impact = –1.0%, 
P = 0.19), return to surgery (impact = 
0.0%, P = 1.00) or readmission within 
30 days of discharge (impact = 0.2%, P 
= 0.87).

Discussion

Donabedian conceptualized quality 
of care as a combination of structure, 
process and outcomes, whereby good 
structure increases the likelihood of 
good process and good process in-
creases the likelihood of good outcome 
(21). Structural factors describe the 
environment and staff characteris-
tics. Process describes the contents 
or course of services and outcomes 
examine the results of service. Our find-
ings are consistent with Donabedian’s 
theory. The quality improvement index 
showed that, in general, being accred-
ited showed a consistent improvement 
in the structural and outcome measures 
in the intervention period compared 
with the pre-intervention period. This 
result supports our hypothesis that 
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preparation for and participation in 
the process of accreditation enhances 
and accelerates adherence to quality 
standards.

Because this study had a small 
number of hospitals, we computed the 
average rate of the measures by hospi-
tal group in the intervention years and 
compared these averages with the rates 
in the pre-intervention year. Our results 
show that engagement in the accredi-
tation process is positively associated 
with reductions in the rate of patients 
readmitted to ICU within 24 hours of 
discharge from ICU and in the rate of 
staff turnover. The results of the core 
analyses and the sensitivity analyses for 
completeness of medical records and 
staff turnover support our hypothesis of 
a positive association between organiza-
tional structure and process. The results 
demonstrate that accredited hospitals 
achieved substantial improvement in 
the completeness of medical records 

compared with the control hospitals. 
Both control and accredited hospitals 
started with a moderate level of com-
pleteness. However, over the interven-
tion years the level of completeness 
of medical records in the accredited 
hospitals improved noticeably (81.8%) 
compared with the non-accredited hos-
pitals (52.8%).

The results of the sensitivity analyses 
agreed with the results of our core analy-
ses in terms of similar estimated impacts. 
The classification between significant or 
not significant impacts of accreditation 
did not change for 4 outcomes, but did 
change for one. The outcome for which 
significance changed (return to ICU 
within 24 hours of discharge) likely 
resulted from substantial random varia-
tion for individual years in this relatively 
rare event compared with more stable 
findings when years were pooled. The 2 
lowest individual years had 0 and 3 pa-
tients returning to ICU in one hospital, 

whereas when years were pooled, the 
2 lowest observations were 31 and 33 
patients. For this rare event, the attempt 
to examine individual years introduced 
too much random variation to obtain 
statistical significance. Our core analysis 
avoided this artefact.

Our results suggest that the hospi-
tals’ engagement in the accreditation 
process was associated with higher im-
provement in their quality of care (Fig-
ure 4). We noted that after obtaining 
accreditation, these hospitals possibly 
relaxed their monitoring and imple-
mentation of JCI indicators. However, 
the slight reduction in the relative qual-
ity index (0.75% per year compared 
with the base year of 2006) was not 
statistically significant (P = 0.74).

The evolution of accreditation 
standards over time might create dif-
ficulties in evaluating their impact. We 
believe our study design successfully 
addressed this challenge. First, most of 

Figure 3 Average rate of completeness of medical records for accredited and control hospitals by year, 2006–2009
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our measures were outcome measures, 
so even if the specifications of JCI in-
dicators changed over time, the overall 
impact of JCI accreditation would still 
be measurable and give a clear picture 
of a hospital’s performance. Secondly, 
we used longitudinal comparisons and 
tracked results over 4 years, including 
pre- and post-intervention periods in 
both accredited and control hospitals. 
Thirdly, the selected measures were 
available retrospectively in both ac-
credited and control hospitals for the 
duration of the study period; we were 
therefore able to use the difference-in-
differences analysis to control for exter-
nal factors that might have influenced 
hospitals’ performance measures.

Of the US$ 98 885 average savings 
per accredited hospital per year, 57% 
was from preventing adverse events 
that led to returning to the ICU within 
24 hours of discharge, thus benefit-
ting governments, health insurers and 
households. Savings from lower staff 
turnover (43% of total savings per year) 
benefits hospitals through reductions in 

their operating budget. The hospitals’ 
operating costs were not available for 
the study period. Assuming hospitals 
in Jordan are following international 
patterns (22), we project that a hospi-
tal’s annual operating budget averages 
US$ 4 million, so the annual savings 
were about 2% of the annual operating 
budget. Although we were unable to 
ascertain the actual cost of an accredita-
tion, a US study found it represented 
about 1% of a hospital’s annual budget 
(23). If this result were applied in Jor-
dan, it suggests that accreditation would 
pay off financially in just 6 months, or a 
return of 200% per year.

Our study had several limitations. 
First, the sampling method may have 
resulted in a selection bias among 
control hospitals; of the 4 control 
hospitals matched to the accredited 
hospitals, only 2 agreed to participate. 
However, the characteristics of these 
2 non-participating hospitals were 
similar to those of the 2 control hos-
pitals that agreed to participate in this 
study. Secondly, our sample, although 

covering all accredited acute general 
hospitals in Jordan during the study 
period, was relatively small and there-
fore may be subject to sample variation. 
Thirdly, the primary reasons for record-
ing information in patients’ medical 
records are to support the delivery of 
good care, clinical decision-making and 
communication between health-care 
workers, and to ensure continuity of 
care. A medical record is also a resource 
for detecting adverse events, which, if 
addressed, can improve the quality of 
care in the hospital. The cost of these 
adverse events was estimated at 6.5 
times the cost of an admission with no 
adverse events (24). Unfortunately, we 
were able to assess only the complete-
ness of the medical records, not the 
improvement in the content of patient 
clinical records. Therefore, we were not 
able to estimate any cost saving associ-
ated with improvement in this measure. 
Fourthly, we were not able to adjust for 
risk factors due to lack of an algorithm 
to do the adjustment specifically for 
Jordan, and the unavailability of the 
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historical diagnostic or comorbidity 
data needed to perform the risk adjust-
ment. However, using the difference-
in-differences approach means that 
each hospital served as its own control. 
Furthermore, no major changes oc-
curred in the health system in Jordan 
during the study period, as evidenced 
by only minor changes in key trends 
in hospital statistics. For example, 
from 2006 through 2009, bed capacity 
per capita fell by 1.2% per year, while 
admissions per capita rose by 1.8% 
per year (25). These national statistics 
give us the confidence that no major 
changes occurred during the study pe-
riod that would make risk adjustment 
a necessity. Finally, it should be noted 
that the study was limited in scope by 
the available data and it therefore cov-
ered only a few hospital performance 
measures.

With increasing interest in health-
care accreditation, this study’s meth-
odology and results are useful for 
researchers who might wish to repli-
cate the study in other types of health-
care facilities and in other countries. 

In conclusion, our results showed 
that accredited hospitals improved 2 
structural and 1 outcome measures 
compared with the control hospitals. 
These measures fall under the direct 
supervision of hospital management. 
The 2 outcome measures that did not 
improve (return to surgery and read-
mission within 30 days of discharge) 
are primarily under the control of 
individual physicians, who are inde-
pendent practitioners who may admit 
patients to multiple hospitals, both 
accredited and unaccredited. Their 
indirect relationship to the hospital 
and possible crossover substantially re-
duces the possibility that accreditation 
would impact these measures. Finally, 
the quality improvement index, a com-
posite of all 5 indicators, showed a sig-
nificantly greater improvement in the 
performance of accredited hospitals 
compared with the control hospitals. 
These significant improvements in 3 
measures were associated with direct 
cost savings that would benefit both 
hospitals and the overall health-care 
system.
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