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Abstract

Objectives: The main objective of the present study was to estimate the uptake to quality indicators that reflect the current
evidence-based recommendations and guidelines.

Methods: A retrospective review of medical records of patients admitted to two hospitals in the South of Italy was
conducted. For the purposes of the analysis, a sets of quality indicators has been used from the Joint Commission on
Accreditation of Hospital Organizations and Centers for Medicare & Medicaid Services. Four areas of care were selected:
acute myocardial infarction (AMI), heart failure (HF), pneumonia (PN), and surgical care improvement project (SCIP).
Frequency or median was calculated, as appropriate, for each indicator. A composite score was calculated to estimate the
overall performance for each area of care.

Results: A total of 1772 medical records were reviewed. The adherence rates showed a wide-ranging variability among the
selected indicators. The use of aspirin and angiotensin-converting enzyme inhibitor (ACEI) or angiotensin receptor blocker
(ARB) for AMI, the use of ACEI or ARB for HF, the use of appropriate thromboembolism prophylaxis and appropriate hair
removal for surgical patients almost approached optimal adherence. At the other extreme, rates regarding adherence to
smoking-cessation counseling in AMI and HF patients, discharge instructions in HF patients, and influenza and
pneumococcal vaccination in pneumonia patients were noticeably intangible. Overall, the recommended processes of care
among eligible patients were provided in 70% for AMI, in 32.4% for HF, in 46.4% for PN, and in 46% for SCIP.

Conclusions: The results show that there is still substantial work that lies ahead on the way to improve the uptake to
evidence-based processes of care. Improvement initiatives should be focused more on domains of healthcare than on
specific conditions, especially on the area of preventive care.
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Introduction

It has been reported that the adult population may not receive

the recommended healthcare. Differences may exist between the

actual and the desirable pattern of care [1–5], and it has been

suggested that the quality of hospital care for acute and chronic

condition sand for fundamental preventive services can be

significantly improved [1–3]. Accordingly, with the aim of

improving healthcare quality, the Joint Commission on Accred-

itation of Healthcare Organizations (JCAHO) and the Centers for

Medicare & Medicaid Services (CMS) developed a uniform set of

indicators that reflect the healthcare quality current evidence and

practice guidelines. The quality indicators are intended to

objectively measure hospital performance and to identify areas

where processes of care can be improved [6–9]. Although

adherence to practice guidelines is supposed to be associated with

improved patient outcomes, persistent differences in the quality of

care as well as care disparities still remain [5,7,10–13].

In Italy little is known about measurement of quality of

healthcare based on a standardized set of indicators. In 2002, the

National Agency for Regional Health Services (Agenzia Nazionale

per i Servizi Sanitari Regionali – Age.Na.S.) was committed to

identify, test and validate a set of process and outcome indicators

in order to measure the quality of healthcare and community

health services [14]. Indeed, a structural reform of the National

Health System (NHS) is underway in Italy – the so called devolution

process – that provides for delegation of economic and organiza-

tional authority on health to each regional government [15]. Even

though equity of care and access to health services are granted to

all citizens on the whole country, the ongoing health reform has

yielded to a fragmentation of the NHS into 20 different Regional

Health Systems. Each region has the power to legislate on the

subject of health and, thus, inter-regional disparities may exist with

regards to the quality of supplied healthcare.

So far, some of the Age.Na.S. indicators have been used in few

regions of Italy, mainly to evaluate processes and outcomes on
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selected areas of health services, but the quality of healthcare has

been poorly evaluated especially in the southern regions of Italy.

Thus, the purposes of the present study were to evaluate the

adaptability of the JCAHO/CMS quality indicators in a

geographical area of Italy and, accordingly, to obtain an estimate

of adherence to selected sets of quality indicators. Moreover, these

indicators can serve as a convenient and effective evaluation tool

to assess disparities on receiving the optimal level of care among

subgroups of population.

Materials and Methods

Data Collection
The medical records of all patients who were aged 18 or older

admitted in one teaching-hospital and one non-teaching hospital

during a one-year period, were retrospectively reviewed. Those

selected are the most important public hospitals that covers the

healthcare needs of the 368,000 inhabitants of the Catanzaro

province (15,000 Km2) in the Calabria Region (2 million

inhabitants) exerting a great attraction in terms of offering health

services, which justifies the relevant intra-regional passive mobility.

The volume of patients treated in each hospital were almost

23,000 patients/year (occupation rate 86.2%) in the non-teaching

and 4,220 (occupation rate 65.5%) in the teaching hospital; the

rate of use of the medical areas was comparable with a value

approximately of 67%, while in surgical settings, an higher

percentage of utilization was detectable in the non-teaching

hospital (100,7% vs 40%).

Data were abstracted from charts that had been selected

according to the lists of ICD-9-CM principal diagnosis codes. The

JCAHO/CMS measures focusing on processes of care for acute

myocardial infarction (AMI) (9 indicators), heart failure (HF) (4

indicators), pneumonia (PN) (7 indicators), and surgical care

improvement project (SCIP) (8 indicators) have been used (see

Appendix S1). The standardized data collection was performed by

two physicians not involved in patient care, previously trained and

assessed in the ability to use the specification manual released at

the time of study [16]. A detailed protocol has been used to train

reviewers to abstract data from medical records in order to

enhance their ability to understand key areas of the abstraction

form and coding instructions. In the protocol were also included

some examples that simulate the most common situations that the

reviewers could find in the reality. Finally, the first 20 medical

records were reviewed together by two physicians and all

discrepancies were resolved through discussion, re-reading and

possible intervention of a third reviewer.

Moreover, the following data were recorded for each patient:

socio-demographic characteristics (gender, age, marital status,

working activity, distance from home to the hospital), information

on hospitalization (date, ward, source, and type of admission, date

of discharge, previous admissions in the previous year), and

eventual comorbidities in order to calculate the age-adjusted

Charlson et al. index [17].

Statistical Analysis
For each indicator, frequencies or medians were calculated as

appropriate. Frequencies are presented as a proportion in which

the number of patients who satisfy the condition of a specific

indicator is divided by the total eligible population. Continuous

variables are presented as the median value of the indicator for all

patients who were eligible for a given measure. For the purposes of

the analyses, a composite measure has been calculated for each set

of quality indicators by dividing the number of achieved

interventions by the number of indicators for which a patient

was eligible. Thus, the numerator included the number of

processes of care actually provided to a single patient, while the

denominator included the number of interventions for which the

patient was eligible. For continuous variable indicators, such as

time from admission to antibiotics administration for pneumonia

patients, the correspondent frequency-based standard has been

taken into account. The resulting percentages represented the

average adherence to quality indicators, and ranged from 0 to 100

depending on the number of indicators met across all measures

within a disease. Calculating the risk-adjusted outcome index was

beyond the purposes of this study, therefore the outcome indicator

for mortality was excluded from the computation for AMI

composite measure.

Backward-stepwise linear regression analyses were performed to

identify selected patients’ socio-demographic characteristics inde-

pendently associated with the following four outcomes of interest:

adherence to AMI indicators, adherence to HF indicators,

adherence to PN indicators, and adherence to SCIP indicators.

The disease-specific composite measures were used as outcome

variables in the models. The following independent variables were

included in all models: gender (0 = male,1 = female), age (contin-

uous in years), patient’s distance from home to hospital

(continuous in kilometers), day of week of admission (0 = weekday,

1 = weekend), age-adjusted Charlson et al. co-morbidity index

(0 = 0,1 = $1), and hospital admissions in the previous year

(0 = none,1 = yes). A backward elimination procedure was applied

by setting at p = 0.2 the significance level for including and at

p = 0.4 for dropping variables from the models. All analyses were

programmed in Stata release 11 [18].

The Ethics Committee of the ‘‘Mater Domini’’ Hospital of

Catanzaro (Italy) approved the protocol of the study (Pro-

t.E.C.No.2007/164). Considering the nature of the present study,

which was based on reviewing medical records of discharged

patients, no written consent was needed by the patients.

Results

A total of 1772 medical records was reviewed, of which 473

(26.7%) for AMI indicators, 613 (34.6%) for HF indicators, 137

(7.7%) for PN indicators, and 549 (31%) for SCIP indicators. The

selected medical records were related to patients admitted to the

following wards: Cardiology, Internal Medicine, Geriatrics,

Respiratory Medicine, Intensive Care Unit, Cardiac Intensive

Care Unit, Cardiac Surgery, Orthopedic Surgery, General

Surgery, Gynecology, Vascular Surgery. A total of 378 medical

records from the teaching-hospital and 1394 from the non-

teaching hospital was reviewed. Medical records selected from

surgical wards were 172 e 377, respectively, for teaching and non-

teaching hospital with a significantly greater adherence to SCIP

indicators in the non-teaching hospital (t-test = 29.99, 547 df, p-

value,0.001) (data not shown).

Table 1 shows the main characteristics of the study population.

One-fourth of patients was admitted electively and was referred by

the general practitioner. The remainder patients were hospitalized

in emergency, of whom 20% were transferred from other

hospitals. More than half were admitted in medical wards and

had an age-adjusted Charlson et al. index at least of 1. One-third

was hospitalized at least once in the previous year. Overall, 76

(4.3%) patients expired during hospitalization, of whom 70

(90.1%) had been admitted in urgency. Among these, 19

(27.1%) patients had a diagnosis of AMI, 34 (48.6%) were treated

for HF, 9 (12.9%) were admitted for PN, and 8 (11.4%) underwent

a surgical procedure. It is worth to note that all deceased patients

who were treated for AMI, HF, and PN had been admitted in
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urgency. Mortality rates related to admission diagnosis were 4%

for AMI, 5.6% for HF, 6.5% for PN, and 2.6% for SCIP.

Adherence to AMI Indicators
Appropriate prescription of aspirin at arrival and at discharge,

and of angiotensin-converting enzyme inhibitor (ACEI) or

angiotensin receptor blocker (ARB) were provided to more than

90% of the eligible patients. Lower compliance ranging from 25%

for primary percutaneous cardiac intervention (PCI) received

within 90 minutes to 65.1% for appropriate beta-blocker

prescription. On average, 70% (625.2 SD) of eligible patients

received the recommended processes of care (Table 2). Multiple

linear regression analysis showed that age had a significant

negative relationship with adherence to AMI (b= 20.19, p-

value = 0.04) (data not shown).

Adherence to HF Indicators
ACEI or ARB were prescribed at discharge in 93.5% of the

eligible patients, and left ventricular function assessment was

documented in 77.5%. Complete discharge instructions were

provided to none of the eligible patients. The mean composite

score was 32.4% (622.8 SD) (Table 2). Multivariate analysis

showed that age was the only predictor negatively associated with

adherence to HF indicators (b= 20.60, p-value,0.0001) (Table 3).

Adherence to PN Indicators
None of the eligible patients was provided with pneumococcal

or influenza vaccination, or smoking cessation advice either. For

all other indicators, adherence never reached 70%. The mean

percentage of composite score was 46.4% (629.5 SD) (Table 2).

The sample size for the adherence to PN indicators was quite

small, and no significant relationship was found on multivariate

analysis (data not shown).

Adherence to SCIP Indicators
High compliance was revealed only for four indicators: the two

related to thromboembolism prophylaxis (99.5%), the appropriate

hair removal in surgery patients (94.9%), and the assessment of

post-operative normothermia in colorectal surgery patients

(87.6%). An extreme variability of compliance was ascertained

for all other indicators, ranging from 2.2% for timely stopping of

prophylactic antibiotics to 60.3% for postoperative blood glucose

testing. The mean percentage of the composite score was 46%

(616.3 SD) (Table 2). Results from multivariate analysis showed

that both age-adjusted Charlson et al. index (b= 24.64, p-

value = 0.001) and distance from patient’s home to hospital

(b= 20.11, p-value = 0.039) had a negative relationship with

adherence to SCIP indicators (Table 3).

Discussion

The present study is intended to be an analytical first step in

measuring the quality of hospital care in an area of Italy by using a

set of indicators that reflect the adherence to current evidence-

based processes of care. The application of JCAHO/CMS quality

indicators has provided valuable insight into their feasibility, ease

of use, and availability of required data. This experience indicates

that these quality indicators can be implemented in this context,

and they showed to be easy to use.

The results of this study show that quality of hospital care is

extremely variable according to indicators and to conditions and is

often inadequate. Composite scores indicate that patients may not

receive the recommended care in many cases and that there is

wide room for improvement. Actually, one could expect a wide-

ranging adherence rates at the baseline measurement, since this

tendency has already been reported in earlier works on the topic.

Indeed, in a study reporting time-series data over eight quarters

from 2002 through 2004 in the U.S. hospitals, a wide variation in

adherence to quality indicators was reported at the baseline

measurement, whereas a significant compliance improvement for

15 of the 18 indicators was recorded over time [19].

This baseline measurement, according to its observational

nature, allowed us to perform a real-world assessment of patterns

of care, before any quality improvement initiative had been

undertaken, and showed a very challenging scenario that deserves

careful interpretation. Indeed, only few measures (use of aspirin

and ACEI or ARB for AMI, ACEI or ARB for HF, appropriate

Table 1. Selected characteristics of the study population.

Characteristic No. %

Sex

Male 934 52.7

Female 838 47.3

Age, years* 69.4613.9

Marital status

Married 1285 75.2

Other 423 24.8

Patient’s distance home-hospital, km* 64.66170.3

Working activity

Retired 1141 77.1

Other 339 22.9

Ward of admission

General medicine 616 34.8

Medical specialties 318 17.9

General surgery 131 7.4

Surgical specialties 378 21.3

ICU/ED1 329 18.6

Day of the week of admission

Weekday 1475 83.2

Weekend 297 16.8

Admission source

Emergency Department 960 54.2

General practitioner 443 25

Other hospital 259 14.6

Other 110 6.2

Type of admission

Emergency 1319 74.4

Elective 453 25.6

Length of stay, days* 10.767.6

Age-adjusted Charlson comorbidity index

0 782 44.1

$1 990 55.9

Previous admissions in the previous year

0 1203 67.9

$1 569 32.1

*Values are expressed as mean 6 SD.
1ICU/ED = Intensive Care Units/Emergency Departments.
doi:10.1371/journal.pone.0048923.t001
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Table 2. Frequency distribution of quality measures evaluated.

Measure
No. of eligible
patients

Median time
indicator

% of eligible patients who
met the indicator

Acute Myocardial Infarction (473)6

Aspirin at arrival 222 92.8

Aspirin prescribed at discharge 360 97.2

ACEI or ARB for LVSD 59 94.9

Adult smoking cessation advice/counseling1 224 0

Beta-blocker prescribed at discharge 340 75.6

Beta-blocker at arrival 195 65.1

Median time to fibrinolysis, minutes 81 28

Fibrinolytic therapy received within 30 minutes of hospital arrival 81 53.1

Median time to primary PCI, minutes 4 205

Primary PCI received within 90 minutes of hospital arrival 4 25

Inpatient mortality 473 4

AMI composite measure (%)a b 70625.2

Heart Failure (613)6

Discharge instructions 579 0

Evaluation of LVS function 533 77.5

ACEI or ARB for LVSD 201 93.5

Adult smoking cessation advice/counseling11 391 0.5

HF composite measure (%)b 32.4622.8

Pneumonia (137)6

Oxygenation assessment 134 63.4

Pneumococcal vaccination 67 0

Blood cultures performed within 24 hours prior to or 24 hours after hospital arrival for
patients who were transferred or admitted to the ICU within 24 hours of hospital arrival

1 100

Blood cultures performed in the emergency department prior to initial antibiotic received
in hospital

0 -

Adult smoking cessation advice/counseling111 85 0

Antibiotic timing, minutes 16 182

Initial antibiotic received within 4 hours of hospital arrival 16 68.8

Initial antibiotic received within 6 hours of hospital arrival 16 68.8

Initial antibiotic selection for CAP in immunocompetent patient 127 66.1

Initial antibiotic selection for CAP in immunocompetent – ICU patient 0 -

Initial antibiotic selection for CAP in immunocompetent – non ICU patient 127 66.1

Influenza vaccination 24 0

PN composite measure (%)b 46.4629.5

Surgical Care Improvement Project (549)6

Prophylactic antibiotic received within one hour prior to surgical incision - overall rate 547 9.1

Prophylactic antibiotic selection for surgical patients - overall rate 542 11.8

Prophylactic antibiotics discontinued within 24 hours after surgery end time - overall rate 542 2.2

Cardiac surgery patients with controlled 6 a.m. postoperative blood glucose 78 60.3

Surgery patients with appropriate hair removal 450 94.9

Colorectal surgery patients with immediate postoperative normothermia 105 87.6

Surgery patients on beta-blocker therapy prior to arrival who received a beta-blocker
during the perioperative period

74 55.4

Surgery patients with recommended venous thromboembolism prophylaxis ordered 374 99.5
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thromboembolism prophylaxis and appropriate hair removal for

surgical patients) almost approached optimal adherence, whereas,

at the other extreme, rates regarding adherence to smoking-

cessation counseling in AMI and HF patients, discharge instruc-

tions in HF patients, and influenza and pneumococcal vaccination

in pneumonia patients were noticeably intangible. For all other

measures a wide variation in uptake was registered, regardless of

the condition taken into account. This variability has already been

reported by Jha et al. [20] in American hospitals, where for five

indicators related to AMI half of the hospitals scored over 90%,

whereas the level of performance for the other measures was much

lower and variable.

A number of studies have identified potential barriers and

factors for the adoption of best-practice guidelines. Reasons

underlying this wide variation in adherence to quality indicators

can be different and can be related to individual, organizational,

and environmental factors [21]. It has been suggested that

variation in compliance to recommended processes of care may

reflect differences in training, guideline familiarity, and imple-

mentation of tools and systems to ensure that recommended care is

provided and documented [22,23]. Indeed, another factor

affecting the adherence to quality indicators may be the impaired

perception about connection of evidence-based processes of care

to improved outcomes [6,8,24,25]. Two surveys conducted by

some of us among Italian physicians documented that, despite a

general agreement towards the need to integrate clinical practice

and the best available evidence, they not frequently used results of

economic evaluations, RCTs and meta-analyses to make decisions

in the clinical practice [26]. These results are quite consistent with

those of another investigation regarding Italian general practition-

ers’ perceptions of Evidence Based Medicine and its influence on

headache patient management [27]. However, it is difficult to

translate evidence into clinical continuing educational programs

and, therefore, raising awareness of how to use tools to critically

appraise and apply the evidence to their patients are strongly

needed [28]. Furthermore, a number of studies showed that

hospitals’ characteristics such as type, size, availability of given

technologies and services, and geographic factors can play a role in

Table 2. Cont.

Measure
No. of eligible
patients

Median time
indicator

% of eligible patients who
met the indicator

Surgery patients who received appropriate venous thromboembolism prophylaxis within
24 hours prior to surgery to 24 hours after surgery

374 99.5

SCIP composite measure (%)b 46616.3

AMI = acute myocardial infarction; HF = heart failure; PN = pneumonia; SCIP = surgical care improvement project; ACEI = angiotensin-converting enzyme inhibitors;
ARB = angiotensin receptor blockers; LSVD = left systolic ventricular dysfunction; PCI = percutaneous cardiac intervention; ICU = intensive care unit; ED = emergency
department; CAP = community-acquired pneumonia.
uIn brackets is reported the overall number of patients for each set of measures.
1Not documented in 122 (54.5%) medical records.
11Not documented in 367 (93.9%) medical records.
111Not documented in 72 (84.7%) medical records.
aAMI inpatient mortality not included for the calculation of the composite measure.
bValues are expressed as mean 6 SD.
doi:10.1371/journal.pone.0048923.t002

Table 3. Results of linear regression analyses.

Model 1: adherence to acute myocardial infarction indicators F (1, 434) = 4.25; p-value = 0.04; R2 = 0.0097; Adjusted R2 = 0.01

Variable COEFF SE t P

Age 20.19 0.09 22.06 0.040

Constant 82.92 6.36 13.03 ,0.0001

Model 2: adherence to heart failure indicators F (4, 574) = 12.51; p-value,0.0001; R2 = 0.08; Adjusted R2 = 0.07

Variable COEFF SE t P

Age 20.60 0.10 26.58 ,0.0001

Gender 3.56 1.86 1.91 0.056

Distance home-hospital 0.02 0.01 1.11 0.267

Day of the week of admission 22.03 2.23 20.91 0.362

Constant 76.49 7.00 10.93 ,0.0001

Model 3: adherence to surgical care improvement project indicators F(3, 545) = 10.75; p-value,0.0001; R2 = 0.06; Adjusted R2 = 0.05

Variable COEFF SE t P

Age-adjusted Charlson comorbidity index 24.64 1.43 23.25 0.001

Age 20.11 0.05 22.07 0.039

Patient’s distance home-hospital 20.01 0.01 21.74 0.082

Constant 0.57 0.01 58.61 ,0.0001

doi:10.1371/journal.pone.0048923.t003
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the uptake of evidence-based processes of care [6,21,29–32], along

with the capability in fitting and customization of existing

guidelines to local contexts [33]. In these settings many of these

barriers may have had a role, but it is possible to tentatively try to

suggest reasons for lack of adherence to some of the measured

indicators. The pattern of performance observed seems to confirm

previous research that showed how quality performance may vary

more by functional roles in the hospital, such as treatment and

diagnosis vs counseling and prevention, than by a particular

disease being treated [34]. This is in agreement with the findings of

this study, where preventive indicators were those that can receive

the largest improvements. This is of concern, since some of these

indicators relates to effective practices, such as, for instance,

patient education for the treatment of HF [22,35]; moreover, from

a hospital management perspective, interest in performance is

related to both clinical (i.e. prescriptions and/or treatment

procedures) and preventive (i.e. discharge HF education, vaccina-

tion practices and/or counseling on known risk factors) care.

It should also be noted that, at least partly, recommended

processes of care were actually supplied but were not detailed in

medical records. Thus, the low adherence rates to some evidence-

based measures may underestimate the real uptake, mainly, for

appropriate timing and selection of prophylactic antibiotics in

surgical patients. Moreover, adherence to blood cultures (BCs)

indicators was also inconsistent, which may reflect physicians’

awareness that BCs may have a limited utility in community-

acquired pneumonia (CAP) patients. A systematic review of cohort

studies showed that true-positive values of BCs obtained at hospital

admission from patient admitted for CAP ranged from 0% to 14%

of cases [36].

The present study was designed to provide information on

process indicators and not on patient outcomes. Although all of the

performance indicators measured were derived from the JCAHO

and the CMS set of indicators and reflect the healthcare quality

current evidence and practice guidelines, variable associations

between performance measures and outcomes have been reported

by several studies. Indeed, Wang et al. found that hospitals with

better performance on both AMI and HF measures had lower risk-

adjusted mortality compared with hospitals adherent to neither or

either alone [37], whereas Ingraham et al. found only partial

association between adherence to SCIP indicators and risk-

adjusted outcomes related to morbidity and mortality following

surgery [38].

In-hospital mortality rates can be regarded as a measure of

association of hospital adherence to guidelines and patient

outcomes. In this study, the overall mortality rate was 4%,

whereas with respect to the principal diagnosis of admission,

mortality rates ranged from 2.6% to 6.5%. These rates were

steadily lower than those published in the Age.Na.S’s study [14],

since condition-specific mortality rates were 7.5% for AMI, 7.1%

for HF, and 8.6 for PN. It is plausible that these differences in

mortality may be due to the fact that the Age.Na.S study [14]

refers to condition-specific mortality, while results of the present

study concerned the in-hospital mortality of patients admitted with

one of the four principal diagnosis selected. As regard the

association between adherence to indicators and in-hospital

mortality the only for which it was plausible to make this

assessment were AMI and HF indicators. Indeed, for PN and

SCIP the procedures identified by the indicators could, at most,

affect the long-term mortality and could hardly be related to in-

hospital mortality. Therefore, it was possible to model only the

mortality for AMI as the outcome variable and a significant

association has been found with a lowest adherence to AMI

indicators (OR = 0.97; 95% CI = 0.95–0.99; p = 0.032) (data not

shown). Although this was not an aim of this study, it may be

suggested that effectiveness of process indicators should be more

thoroughly investigated in the real world.

Most of the previous studies were conducted on large numbers

of hospitals and therefore were based on aggregated data. Instead,

the results in this study were derived from a smaller number of

patients, but detailed information was gathered from each of them.

This was a strength of this study and allowed us to indicate

subjective characteristics that could predict adherence to perfor-

mance indicators. Indeed, the results from the multivariate

analyses showed that age significantly predicted the adherence to

quality indicators for AMI, HF, and SCIP, since older patients

were less likely to receive the recommended processes of care. The

findings are consistent with those reported by some authors who

found out that patients aged $75 were independently associated

with a lower level of care and worse outcomes [7,39]. None of the

other socio-demographic characteristics appear to influence the

behavior of health professionals in the application of indicators.

Further research is needed, involving larger datasets, that will

identify eventual other subject or hospital characteristics that are

related to the appropriateness of the process of care.

Some potential limitations of the present study need to be

acknowledged. First, comparisons across countries should be made

cautiously, since it has to do with the appraisal of different

healthcare systems. Second, a main shortcoming may arise from

the lack of follow up and it was not possible to appraise any

relationship with indicators and outcomes over time. However, it

was not an objective of the present study that was, instead, to

detect an estimate of adherence to selected process of care

indicators as a measure of quality of care provided in-hospital

setting. Finally, it should be noted that the results depend not only

on the quality of care provided, but also on patient characteristics

that may be outside the direct control of a hospital [9]. Therefore,

it is not possible to report any change over time. Indeed, data

abstraction was sharply critical in many cases, since it was not

possible to retrieve the necessary data from medical records or the

medical files were not available at all. Thus, it is arguable that

availability and quality of data may have contributed to lower

estimates of the adherence rates. Third, despite the importance of

the patients educational level in the adherence to the treatments

they undergo [40], this information was not present in the medical

record and, therefore, the study does not provide guidance in this

regard. Finally, although the reviewers collected the data not

blinded to the outcome of interest, the use of explicit and objective

indicators that relies entirely on the presence or absence of specific

information entails that there is no influence of reviewers on the

quality of abstracted data.

Conclusions
The wide variation and in some instances the very low

adherence to quality indicators suggests that there is still

substantial work that lies ahead on the way to improve hospital

performance. Efforts should focus more on domains of healthcare

than on specific conditions, and particularly on improvement in

preventive care. Moreover, resources should be devoted to expand

comprehensiveness and quality of data in medical records and to

identify specific subgroup of the population that need a special

attention in delivering care.
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