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A B S T R A C T

Background

Inspection systems are used in healthcare to promote quality improvements (i.e. to achieve changes in organisational structures or

processes, healthcare provider behaviour and patient outcomes). These systems are based on the assumption that externally promoted

adherence to evidence-based standards (through inspection/assessment) will result in higher quality of healthcare. However, the benefits

of external inspection in terms of organisational-, provider- and patient-level outcomes are not clear. This is the first update of the

original Cochrane review, published in 2011.

Objectives

To evaluate the effectiveness of external inspection of compliance with standards in improving healthcare organisation behaviour,

healthcare professional behaviour and patient outcomes.

Search methods

We searched the following electronic databases for studies up to 1 June 2015: the Cochrane Central Register of Controlled Trials

(CENTRAL), MEDLINE, Embase, Database of Abstracts of Reviews of Effectiveness, HMIC, ClinicalTrials.gov and the World Health

Organization International Clinical Trials Registry Platform. There was no language restriction and we included studies regardless of

publication status. We also searched the reference lists of included studies and contacted authors of relevant papers, accreditation bodies

and the International Organization for Standardization (ISO), regarding any further published or unpublished work. We also searched

an online database of systematic reviews (PDQ-evidence.org).

Selection criteria

We included randomised controlled trials (RCTs), non-randomised trials (NRCTs), interrupted time series (ITSs) and controlled before-

after studies (CBAs) evaluating the effect of external inspection against external standards on healthcare organisation change, healthcare

professional behaviour or patient outcomes in hospitals, primary healthcare organisations and other community-based healthcare

organisations.
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Data collection and analysis

Two review authors independently applied eligibility criteria, extracted data and assessed the risk of bias of each included study. Since

meta-analysis was not possible, we produced a narrative results summary. We used the GRADE tool to assess the certainty of the

evidence.

Main results

We did not identify any new eligible studies in this update. One cluster RCT involving 20 South African public hospitals and one ITS

involving all acute hospital trusts in England, met the inclusion criteria. A trust is a National Health Service hospital which has opted

to withdraw from local authority control and be managed by a trust instead.

The cluster RCT reported mixed effects of external inspection on compliance with COHSASA (Council for Health Services Accredita-

tion for South Africa) accreditation standards and eight indicators of hospital quality. Improved total compliance score with COHSASA

accreditation standards was reported for 21/28 service elements: mean intervention effect was 30% (95% confidence interval (CI) 23%

to 37%) (P < 0.001). The score increased from 48% to 78% in intervention hospitals, while remaining the same in control hospitals

(43%). The median intervention effect for the indicators of hospital quality of care was 2.4% (range -1.9% to +11.8%).

The ITS study evaluated compliance with policies to address healthcare-acquired infections and reported a mean reduction in MRSA

(methicillin-resistant Staphylococcus aureus) infection rates of 100 cases per quarter (95% CI -221.0 to 21.5, P = 0.096) at three months’

follow-up and an increase of 70 cases per quarter (95% CI -250.5 to 391.0; P = 0.632) at 24 months’ follow-up. Regression analysis

showed similar MRSA rates before and after the external inspection (difference in slope 24.27, 95% CI -10.4 to 58.9; P = 0.147).

Neither included study reported data on unanticipated/adverse consequences or economic outcomes. The cluster RCT reported mainly

outcomes related to healthcare organisation change, and no patient reported outcomes other than patient satisfaction.

The certainty of the included evidence from both studies was very low. It is uncertain whether external inspection accreditation

programmes lead to improved compliance with accreditation standards. It is also uncertain if external inspection infection programmes

lead to improved compliance with standards, and if this in turn influences healthcare-acquired MRSA infection rates.

Authors’ conclusions

The review highlights the paucity of high-quality controlled evaluations of the effectiveness and the cost-effectiveness of external

inspection systems. If policy makers wish to understand the effectiveness of this type of intervention better, there needs to be further

studies across a range of settings and contexts and studies reporting outcomes important to patients.

P L A I N L A N G U A G E S U M M A R Y

Can third-party inspections of whether healthcare organisations are fulfilling mandatory standards improve healthcare out-

comes?

What is the aim of this review?

The aim of this Cochrane Review was to find out if external inspection of compliance with standards can improve improving healthcare

organisation behaviour, healthcare professional behaviour and patient outcomes. Cochrane researchers collected and analysed all relevant

studies to answer this question and found two studies.

Key messages

It is unclear whether third-party inspection programmes designed to measure a healthcare organisation’s compliance with standards

of care can improve professional practice and healthcare outcomes. There was little information on patient outcomes. This review

highlights the lack of high-quality evaluations.

What was studied in the review?

Third-party (external) inspection programmes are used within healthcare settings (e.g. clinics and hospitals) to increase the compliance

with evidence-based standards of care, but very little is known of their benefits in terms of organisational performance (e.g.,waiting list

times, inpatient length of stay),the performance of healthcare professionals (e.g. referral rate, prescribing rate) and patient outcomes

(e.g. mortality, and condition specific outcomes like blood glucose for diabetic patients, or weight loss for overweight or obese patients),
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or their cost-effectiveness. Accreditation programmes are one example of an external review system. Accreditation is a process of review

that healthcare organisations participate in to demonstrate the ability to meet predetermined criteria and standards of accreditation

established by a professional accrediting agency. Infection control inspection programmes are also examples. Designed to reduce

infection, standards based on evidence and best practice, are used to improve care quality and safety to decrease healthcare-acquired

infection rates (also called a hospital acquired infection or nosocomial infection, is an infection that is acquired at a hospital or another

healthcare setting). If the standards are not adhered to, the external inspection body can take actions to reinforce them.

What are the main results of the review?

The review authors searched the literature for studies evaluating the effects of external inspection of compliance with standards and

found two relevant studies: one study involving 20 hospitals in the Republic of South Africa and one study providing time series data

(a sequence of outcome measurements taken at successive equally spaced points in time) involving all acute hospital trusts in England

(a trust is a National Health Service hospital which has opted to withdraw from local authority control and be managed by a trust

instead). The comparison was no inspection.

One study reported improved compliance scores with hospital accreditation standards. However, it is uncertain whether external

inspection leads to improved compliance with standards because the certainty of the evidence was very low. Only one of the nine

intervention hospitals achieved accreditation status during the study period.

Another study reported on the effects of an infection control inspection programme. This programme was commissioned in the UK

to reduce infection rates of MRSA (methicillin-resistant Staphylococcus aureus, which is a form of bacterial infection that is resistant to

many antibiotics). However, the inspection programme was only one element of a wider range of methods being applied to infection

control in the UK National Health Service at that time. Even before the introduction of the inspection programme, the infection rates

appeared to be decreasing - but the introduction of the inspection programme did not accelerate this decrease. It is also uncertain

whether the Healthcare Commission’s Healthcare Associated Infections Inspection Programme may lead to lower MRSA infection rates

or not because the certainty of the evidence was very low.

How up-to-date is this review?

The review authors searched for studies that had been published up to June 2015.
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S U M M A R Y O F F I N D I N G S F O R T H E M A I N C O M P A R I S O N [Explanation]

External inspection of compliance with COHSASA hospital accreditation standards versus no external inspection

Recipient: public hospitals

Settings: KwaZulu province, the Republic of South Af rica

Intervention: external inspect ion of compliance with accreditat ion standards

Comparison: no inspect ion

Outcomes Intervention effect

(range)

No of studies

(hospitals)

Certainty of the evi-

dence

(GRADE)

Comments

Compliance

with COHSASA accred-

itat ion standards at 2

years’ follow-up

(change in total com-

pliance score for 21/ 28

service elements - for

7/ 28 service elements,

data were not available)

I: pre: 48% (not re-

ported), post: 78% (not

reported)

C: pre: 43% (not re-

ported), post: 43% (not

reported)

Mean intervent ion ef -

fect: 30% (23% to 37%),

P < 0.001

1

(18)

⊕

Very low 1,2

Uncertain whether ex-

ternal inspect ion leads

to improved compli-

ance with standards

Compliance

with COHSASA accred-

itat ion standards -

subgroup of crit ical cri-

teria analysed at 2

years’ follow-up

(compliance score for

19 generic service el-

ements, involving 426

predef ined crit ical cri-

teria)

I: pre: 38%(21%to 46%),

post: 76% (55% to 96%)

C: pre: 37% (28% to

47%), post: 38%(25%to

49%)

Mean intervent ion ef -

fect: 37%(not reported)

, P < 0.001

1

(18)

⊕

Very low 1,2

Uncertain whether ex-

ternal inspect ion leads

to improved compli-

ance with standards

Indicators for hospital

quality of care at 2

years’ follow-up

Median intervent ion ef -

fect:

2.4% (-1.9% to 11.8%)

1

(18)

⊕

Very low 1,2

Uncertain whether ex-

ternal inspect ion im-

proves median quality

indicator scores

Only 1 of the indicators

was indicat ive of higher

quality in accreditat ion

hospitals

Mortality and condit ion-

specif ic measures of

outcome related to pa-

t ients’ health

- - - Not measured or re-

ported.
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Unanticipated/ adverse

consequences

- - - Not measured or re-

ported.

Costs and cost ef fec-

t iveness

- - - Not measured or re-

ported.

High = This research provides a very good indicat ion of the likely ef fect. The likelihood that the ef fect will be substant ially

dif f erent‡ is low.

M oderate = This research provides a good indicat ion of the likely ef fect. The likelihood that the ef fect will be substant ially

dif f erent‡ is moderate.

Low = This research provides some indicat ion of the likely ef fect. However, the likelihood that it will be substant ially dif f erent
‡ is high.

Very low = This research does not provide a reliable indicat ion of the likely ef fect. The likelihood that the ef fect will be

substant ially dif f erent‡ is very high.
‡ Substant ially dif f erent = a large enough dif ference that it m ight af fect a decision

1 Downgraded two levels for very serious risk of bias due to unclear blinding, baseline compliance and t ime dif ferences in

outcome measurements.
2 Downgraded one level for serious imprecision due to the small sample size and wide conf idence intervals.

C: control; COHSASA: Council f or Health Services Accreditat ion for South Af rica; I: intervent ion.

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

B A C K G R O U N D

Inspection or review systems are used in healthcare to promote

improvements in the quality of care, promoting changes in organ-

isational structures or processes, in healthcare provider behaviour

and thereby in patient outcomes. These review systems are based

on the assumption that externally promoted adherence to evi-

dence-based standards (through inspection/assessment) will result

in higher quality of healthcare (Shaw 2001; Pomey 2005). Review

systems are popular among healthcare funders, who are more likely

to make funding available (or less likely to withdraw funding) if

standards are met and healthcare professionals and the public can

have confidence in the standards of care provided (Hart 2013).

There are numerous review systems described in the literature (e.g.

peer review, accreditation, audit, regulation and statutory inspec-

tion, International Organization for Standardization (ISO) certifi-

cation, evaluation against a business excellence (Shaw 2001; Shaw

2004)). Even if there is a trend towards mandatory government-

driven accreditation systems (Accreditation Canada 2015), many

review systems still assume that the organisation being reviewed

will volunteer itself for the review process and by so doing will have

already made some commitment to improvement. Such volunteer

systems will systematically miss including those organisations that

are not inclined to submit themselves for review; only an exter-

nally authorised and driven process can promote change in any

organisation, irrespective of its inclination to be inspected. An ex-

ample of such a system is the inspection processes run by the Care

Quality Commission (formerly the Healthcare Commission) in

the UK National Health Service (NHS) (www.cqc.org.uk/). The

commission has a regular cycle of inspection and the ability to

respond to concerns about the quality of healthcare in any NHS

organisation, inspect and largely decide the consequences of in-

spection (Care Quality Commission 2013).

Description of the intervention

For the purposes of this review, an external inspection is defined as

“a system, process or arrangement in which some dimensions or

characteristics of a healthcare provider organisation and its activi-

ties are assessed or analysed against a framework of ideas, knowl-

edge, or measures derived or developed outside that organisation”

(Walsche 2000). The process of inspection is initiated and con-

trolled by an organisation external to the one being inspected.

ISO defines a standard as “a document, established by consensus

and approved by a recognised body, that provides, for common

and repeated use, rules, guidelines or characteristics for activities

or their results, aimed at the achievement of the optimum degree

of order in a given context” (ISO 2004). Included in this definition

is that “standards should be based on the consolidated results of
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science, technology and experience, and aimed at the promotion

of optimum community benefits.”

The external standard is a standard that has been developed by a

body external to the organisation being inspected, which distin-

guishes it from the standards that are used in, for example, audit

and feedback, that are often set by the group to whom they are

applied.

How the intervention might work

Inspection of performance assumes that the process of compari-

son of performance against an explicit standard of care will lead

to the closing of any identified important gaps; in this sense the

underlying process is akin to that which underpins clinical audit

(Accreditation Canada 2015). However, when conducted at an or-

ganisational level, it is usually used to encompass a far wider range

of organisational attributes than clinical audit would normally ad-

dress. Inspections for assessing the quality of care within healthcare

organisations are undertaken by a variety of agencies, non-gov-

ernmental as well as governmental, that use different approaches

and methods (Hart 2013). Thus, the inspection process can take

different forms, both in terms of measurements and data used as

well as the purpose and focus of the review. Various systems may

also differ in when and how they are initiated, if they are voluntary

or mandatory, if they are applied to all an organisation or only a

subsection of it (e.g. to a particular clinical area or a professional

group), and whether they are linked to incentives or sanctions.

Also, the way external bodies use the results to bring about desired

quality improvements in an organisation differs. There may also

be adverse effects, undesired change or changes that do not last

long term (Walsche 2000).

Why it is important to do this review

Voluntary inspection processes are extensively used in North

America, Europe and elsewhere around the world, but have rarely

been evaluated in terms of impacts on the organisations reviewed

(i.e. healthcare delivery, patient outcomes or cost-effectiveness)

(Greenfield 2008). External inspection processes similarly lack

evaluations and it is therefore not clear what the benefits of such

inspections are, or what inspection process is most successful in

improving healthcare. Reviewing the available evidence on the ef-

fectiveness of external inspection is an important first step towards

identifying the optimal design of such process in terms of their

ability to improve healthcare processes and outcomes. This is the

first update of the original review (Flodgren 2011).

O B J E C T I V E S

To evaluate the effectiveness of external inspection of compliance

with standards in improving healthcare organisation behaviour,

healthcare professional behaviour and patient outcomes.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included studies evaluating the effect of external inspec-

tion against external standards on healthcare organisation change,

healthcare professional behaviour or patient outcomes in hospi-

tals, primary healthcare organisations and other community-based

healthcare organisations. We considered the following study de-

signs: randomised controlled trials (RCTs), non-randomised trial

(NRCT), interrupted time series (ITSs) and controlled before-af-

ter studies (CBAs) that included at least two sites in both control

and intervention groups. As we did not expect to find many el-

igible randomised studies in this area of research, we considered

including robust non-randomised studies complying with the Ef-

fective Practice and Organisation of Care (EPOC) study design

criteria (EPOC 2015).

Types of participants

We included hospitals, primary healthcare organisations or other

community-based healthcare organisations containing health pro-

fessionals.

Types of interventions

We included all processes of external inspection against external

standards in a healthcare setting compared with no inspection or

with another form of inspection (e.g. against internally derived

standards).

Types of outcome measures

We included studies that reported one or more of the following

objective outcome measures.

Main outcomes

• Measures of healthcare organisational change (e.g.

organisational performance, waiting list times, inpatient hospital

stay time).

• Measures of healthcare professional behaviour (e.g. referral

rate, prescribing rate).
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• Measures of patient outcome (e.g. mortality and condition-

specific measures of outcome related to patients’ health).

Other outcomes

• Patient satisfaction and patient involvement.

• Unanticipated or adverse consequences.

• Economic outcomes.

Search methods for identification of studies

We searched for studies evaluating the effect of external inspec-

tion against external standards on healthcare organisation change,

healthcare professional behaviour or patient outcomes.

Electronic searches

We searched the following electronic databases for primary studies:

• Cochrane Central Register of Controlled Trials

(CENTRAL) 2015, Issue 5;

• Database of Abstracts of Reviews of Effectiveness (DARE),

the Cochrane Library, 2015, Issue 2;

• MEDLINE Ovid (1946 to 1 June 2015);

• Embase Ovid (1996 to 2015 week 22);

• HMIC Ovid (1983 to 1 June 2015);

• Clinicaltrials.gov (clinicaltrials.gov/ searched 1 June 2015);

• World Health Organization International Clinical Trials

Registry Platform (apps.who.int/trialsearch/ searched 1 June

2015).

We translated the search strategy for each database using the ap-

propriate controlled vocabulary as applicable. There was no lan-

guage restriction. We included studies regardless of publication

status.

Appendix 1 shows the full search strategies.

Searching other resources

We searched the reference lists of all included studies. We con-

tacted authors of relevant papers as well as accreditation bodies and

ISO regarding any further published or unpublished work. We

searched web sites of organisations concerned with accreditation,

such as Joint Commission on Accreditation of Healthcare Orga-

nizations (JCAHO) (www.jointcommission.org/); Accreditation

Canada (www.accrediation.ca); ACHSI-Australian Council for

Healthcare Standards International (www.achs.org.au/ACHSI);

and ISQua International Society for Quality in healthcare (

www.isquaresearch.com). We also searched an online database of

systematic reviews (www.pdq-evidence.org/). We accessed these

resources on 10 June 2015.

Data collection and analysis

Selection of studies

We downloaded all titles and abstracts retrieved by electronic

searching to the reference management database EndNote and

removed duplicates. For this update, one review author (DGB)

screened the titles and abstracts found by the electronic searches

to remove irrelevant citations. This was done after independently

piloting the inclusion criteria with another review author (GF)

against a random sample of studies. One review author (DGB)

produced a list of possible eligible citations which a second review

author (GF) assessed for eligibility. We excluded those studies that

clearly did not meet the inclusion criteria and obtained copies of

the full text of potentially relevant references. Two review authors

(GF and DGB) independently assessed the eligibility of the papers

retrieved in full text. A third review author (MPP) resolved any

disagreements.

Data extraction and management

Two review authors (from GF, MPE, MPP and ST) independently

extracted the data from each included study into a modified EPOC

data extraction form (Appendix 2). We resolved disagreements by

discussion, or arbitration by a third review author.

Assessment of risk of bias in included studies

Two review authors (from GF, MPE, MPP and ST) indepen-

dently assessed the risk of bias of each included study. We resolved

disagreements by discussion, or arbitration by a third review au-

thor. For RCTs, we used Cochrane’s tool for assessing risk of bias

(Higgins 2011) on six standard criteria:

• adequate sequence generation;

• concealment of allocation;

• blinded or objective assessment of primary outcome(s);

• adequately addressed incomplete outcome data;

• free from selective reporting;

• free of other risk of bias.

We also used three additional criteria specified by EPOC (EPOC

2009):

• similar baseline characteristics;

• similar baseline outcome measures;

• adequate protection against contamination.

For the included ITS study, we used the following criteria.

• Was the intervention independent of other changes?

• Was the shape of the intervention effect prespecified?

• Was the intervention unlikely to affect data-collection?

• Was knowledge of the allocated interventions adequately

prevented during the study?

• Were incomplete outcome data adequately addressed?
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• Was the study free from selective outcome reporting?

• Was the study free from other risks of bias?

We resolved disagreements by discussion between review authors

or if needed, arbitration by a review author. We scored risk of

bias for these criteria as ’yes’ (= adequate), ’no’ (= inadequate) or

’unclear’. Studies achieved a ’low’ risk of bias score if all risk of bias

criteria were judged as ’adequate’. We assigned a score of moderate

risk of bias to studies that scored inadequate on ’one to two’ criteria

and a score of high risk of bias to studies that scored inadequate

on ’more than two’ criteria (Jamtvedt 2006). The risk of bias of

included studies is summarised in the text and presented in the

risk of bias section within the Characteristics of included studies

table.

Measures of treatment effect

For each study, we reported data in natural units. Where baseline

results were available from RCTs, NRCTs and CBAs, we reported

preintervention and postintervention means or proportions for

both study and control groups and calculated the unadjusted and

adjusted (for any baseline imbalance) absolute change from base-

line with 95% confidence intervals (CI).

For ITS studies, we reported the main outcomes in natural units

and two effect sizes: the change in the level of outcome imme-

diately after the introduction of the intervention and the change

in the slopes of the regression lines. Both estimates are necessary

for interpreting the results of each comparison. For example, there

could have been no change in the level immediately after the in-

tervention, but there could have been a change in slope. We also

reported level effects for six months and yearly postintervention

points within the postintervention phase.

We used a standard method of presentation where possible for the

results. For comparisons of RCTs, NRCTs and CBAs, we reported

(separately for each study design): median effect size across in-

cluded studies, interquartile ranges of effect sizes across included

studies and range of effect sizes across included studies.

Unit of analysis issues

We found two studies and neither had unit of analysis errors. In the

cluster RCT, analysis was performed at the level of randomisation

(hospital), not at the individual or record level within hospitals,

thus allowing for clustering in the analysis (Salmon 2003).

Assessment of heterogeneity

We could not explore heterogeneity, due to finding too few studies.

Assessment of reporting biases

We could not assess publication bias because we found too few

studies.

Data synthesis

We did not carry out meta-analysis. Instead, we produced a nar-

rative results summary. In one of the included studies, we re-anal-

ysed data on MRSA (methicillin-resistant Staphylococcus aureus)
rate as a time series (OPM 2009). We used Review Manager 5 to

present and synthesise the data (RevMan 2014).

Two review authors (GF and DGB) used the GRADE tool to

judge the overall certainty of the evidence for each outcome using

the following domains: risk of bias, inconsistency, imprecision,

indirectness and publication bias (www.gradeworkinggroup.org/).

We downgraded the evidence for serious concerns about each of

these domains. We resolved disagreements through discussions

among review authors. We presented the grading of the evidence

in ’Summary of findings’ tables.

Subgroup analysis and investigation of heterogeneity

We did not perform any subgroup analysis or investigate hetero-

geneity.

Sensitivity analysis

We had planned to perform a sensitivity analysis excluding high

risk of bias studies, but since we found so few studies, we did not

perform an analysis.

R E S U L T S

Description of studies

We searched for studies (RCTs, NRCTs, ITSs and CBAs) eval-

uating the effect of external inspection of compliance with stan-

dards on healthcare organisation change, healthcare professional

behaviour or patient outcomes.

Results of the search

Figure 1 shows the study PRISMA flow chart (Moher 2009).

We identified a total of 3405 non-duplicate citations from elec-

tronic database searches and 536 from other sources, totaling 3941

unique records. After screening of all titles and abstracts, we iden-

tified two citations (one full-text paper and one abstract) that met

the initial selection criteria and we obtained these in full text for

review. We excluded one of the studies and listed the abstract in

the Characteristics of studies awaiting classification table (Browne

2015). The two studies previously included, which met the in-

clusion criteria, are reported in detail in the Characteristics of

included studies table.
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Figure 1. Study flow diagram.
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Included studies

Two studies met the inclusion criteria: one cluster RCT (Salmon

2003) performed in an upper-middle-income country, and one be-

fore-after study (OPM 2009) (that could be re-analysed as an ITS)

performed in a high-income country. Both external inspections

were mandatory (i.e. decided upon by somebody other than the

recipient), and universal (i.e. applied at the organisational level).

This review update did not identify any new eligible studies for

inclusion.

Targeted behaviour

The aims of the accreditation programme were to improve the

compliance with COHSASA (Council for Health Services Ac-

creditation for South Africa) accreditation standards and to im-

prove performance related to eight hospital quality-of-care indica-

tors (Salmon 2003). The purpose of the Healthcare Commission’s

inspection programme was to improve trusts’ compliance with the

Health Act 2006 and the Code of Practice for the Prevention and
Control of Healthcare Associated Infections (Department of Health

2006) related to healthcare-acquired infections, thereby reducing

the number of healthcare-acquired infections (including MRSA

infections), and increasing patients’ and the public’s confidence in

the healthcare system (OPM 2009).

Participants and settings

The setting in the cluster RCT was 20 public hospitals in the Kwa-

Zulu province in South Africa (five urban, three peri-urban and

two rural hospitals in the intervention group; two urban, two peri-

urban and six rural hospitals in the control group) (Salmon 2003).

The mean (standard deviation (SD) number of beds was 435 (±

440) in the intervention hospitals and 467 (± 526) in the control

hospitals. One intervention hospital dropped out of the accredi-

tation midway through the study, and so to retain comparability

of the intervention and control groups, a similar sized hospital

was removed from the control group, leaving nine hospitals in the

intervention group and nine in the control group for this part of

the study. Therefore, of the 20 randomised hospitals, 18 remained

for the final analyses.

For the Healthcare Commission’s inspection programme, all acute

hospital trusts in England were included (OPM 2009).

Standards

In Salmon and colleagues, the hospital quality-of-care indicators

were developed by consensus of an advisory board during a work-

shop held in South Africa in May 1999 (Salmon 2003). Present at

the workshop were South African healthcare professional leaders,

the managing director of COHSASA, a representative from Joint

Commission International (JCI) and the principal investigators

for the research study. This process resulted in 12 indicators for

the first round of data collection. However, based on preliminary

analysis of data collected from the first round, the research team

recommended to the study steering committee that some indi-

cators be dropped. The steering committee (composed of repre-

sentatives from the research team, the sponsors of the research,

COHSASA and several South African medical experts) decided

to drop four of the 12 indicators (surgical wound infections, time

to surgery, neonatal mortality and financial solvency). These deci-

sions resulted in eight quality indicators (see Table 1). The reasons

for abandoning the four indicators are described in Appendix 3.

The Code of Practice and the Health Act 2006 used as standards in

the Healthcare Commission’s inspection programme (OPM 2009)

were developed and launched by the Department of Health, who

in 2006 enacted the new legislation with the aim to decrease the

number of healthcare-acquired infections.

Outcomes

In the study by Salmon and colleagues, there were two sets of

outcome measures: the eight study-derived quality indicators and

the larger raft of COHSASA accreditation criteria (Salmon 2003).

The eight indicators of hospital quality (i.e. those that remained

after four indicators had been dropped) were: nurses’ perceptions

of clinical quality, participation and teamwork; patient satisfac-

tion with care; patient medication education; medical records: ac-

cessibility and accuracy; medical records: completeness; complete-

ness of perioperative notes; completeness of ward stock medicine

labelling and hospital sanitation. All eight indicators were mea-

sured twice (see Table 1 for a description of the indicators). The

COHSASA accreditation criteria were 6000 criteria (measurable

elements) in 28 service elements (see additional Table 2) measur-

ing aspects of hospital quality of care, of which 424 standards (in

19 generic service elements) were a priori judged by COHSASA to

be critical criteria for the function of the service elements. These

critical criteria were mainly drawn from the following service el-

ements: obstetric and maternity inpatient services; operating the-

atre and anaesthetic services; resuscitation services; paediatric ser-

vices and medical inpatient services. The accreditation standards

required that systems and processes be established in clinical and

non-clinical activities of all services.

In the OPM report (OPM 2009), only one of the reported out-

comes was suitable for inclusion in this review (by virtue of pre-

senting pre- and postintervention quantitative data): data on rates

of hospital-acquired MRSA infections for one year before the initi-

ation of the inspection process and for two years after. The MRSA

rate is mandatory for trusts to report each quarter, and is moni-

tored by The Health Protection Agency, and had a sufficient num-

ber of measurements before and after the intervention to allow

re-analysis as a short time series. The other outcomes reported

in OPM 2009 involved aggregated uncontrolled before and after

data that could not be re-analysed as time series (e.g. data on trusts’

compliance with the Code of Practice, and patient and public con-
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fidence in healthcare). Thus, we considered that we could analyse

this outcome rather than being specified as an appropriate main

outcome by the authors of the report.

Data collection

In the study by Salmon and colleagues, the before and after mea-

sures of compliance with the accreditation standards were col-

lected by COHSASA surveyors (or teams hired by COHSASA),

and indicators of hospital quality were collected by research assis-

tants hired by the independent research team composed of South

African and US investigators (Salmon 2003). The time between

measurements of the accreditation standards differed between in-

tervention (19 months) and control hospitals (16 months). Due

to the time it took to develop and test the indicators for hospital

quality, the first round of measurements was not performed un-

til a mean of 7.4 months after COHSASA collected the baseline

survey data (but was performed at the same time point in inter-

vention and control hospitals), which resulted in a difference in

the interval between baseline survey and the first indicator survey.

For both the intervention hospitals and the control hospitals only

about nine months separated the first and second round of indi-

cator data collection.

In the other study, the MRSA rate was reported quarterly by the

trusts, and monitored and summarised by The Health Protection

Agency (OPM 2009).

Description of the intervention

Salmon 2003: COHSASA facilitators initially assisted each par-

ticipating facility to understand the accreditation standards and to

perform a self-assessment (baseline survey) against the standards,

which was validated by a COHSASA team. Detailed written re-

ports on the level of compliance with the standards and reasons

for non-conformance were generated and sent to the hospitals for

use in their continuous quality improvement (CQI) programme.

Next, the facilitators assisted the hospitals in implementing a CQI

process to enable the facilities to improve on standards identified as

suboptimal in the baseline survey. Lastly, the hospital entered the

accreditation (external) survey phase when a team of COHSASA

surveyors who were not involved in the preparatory phase con-

ducted an audit. The accreditation team usually consisted of a

medical doctor, a nurse and an administrator who spend a mean

of three days evaluating the degree to which the hospital complied

with the standards and recording the areas of non-compliance.

Hospitals found by COHSASA’s accreditation committee to com-

ply substantially with the standards were awarded either preaccred-

itation or full accreditation status. Preaccreditation encouraged in-

stitutions to continue with the CQI process, in the expectation

that this would help progress to eventual full accreditation status.

In the control hospitals, the accreditation variables were measured

as unobtrusively as possible, but none of the other components of

the accreditation programme were performed, meaning no feed-

back of results and no technical assistance until after the research

was completed. Meanwhile, a separate research team measured the

eight study quality indicators in both the intervention and control

hospitals.

OPM 2009: The Healthcare Commission Healthcare Acquired

Infections Inspection Programme: the selected trusts were notified

that they would be inspected at any time point within the next

three months. A pre-inspection report was produced by the asses-

sors, using relevant data sent to the assessors by the trusts. The

assessors used the pre-inspection report to select a subset of duties

described in the Code of Practice to be assessed at the next inspec-

tion. During the inspection, the inspection team looked for any

breeches of the Code of Practice, and this fed into the formal inspec-

tion output, either an inspection report with recommendations or

an improvement notice. The inspection report highlighted areas

requiring improvements and made recommendations as to how

the trust needed to improve. The trusts acted on the comments

and took steps to improve practices. In contrast, an improvement

notice required the trusts to draw up an action plan and specify

how it would remedy the material breeches of the code that had

been identified. Only once the steps to remedy the breeches to the

Code of Practice had been followed was a notice lifted.

Excluded studies

In this review update, we excluded one study after obtaining and

scrutinising the full text. For the previous version of the review

(as for this update), the main reason for exclusion was ineligible

intervention (11 studies). We excluded two papers because they

were overviews, one paper due to ineligible study design and one

paper could not be found. See Characteristics of excluded studies

table.

Risk of bias in included studies

The risk of bias of included studies is described in the ’Risk of bias’

table within the Characteristics of included studies table. Both

studies had an overall high risk of bias.

Cluster randomised controlled trial

In the study by Salmon and colleagues, the allocation sequence was

adequately generated: to ensure a balanced design with respect to

service and care characteristics, researchers stratified the hospitals

by size (number of beds) into four categories and within each

stratum a simple random sample without replacement was drawn

(Salmon 2003). The allocation was made by the research team,

but it was unclear if it was done by an independent statistician.

The hospitals were notified about the process of inspection, and

could not be blinded to whether they were part of an accreditation

programme. It was unclear whether the assessors were blinded.

Incomplete outcome data were adequately addressed: when one
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of the intervention hospitals, and also one of the biggest hospitals,

dropped out half way through the accreditation process, a similar-

sized hospital from the control group was excluded to yield the

same number of hospitals in each group. Thus, out of 20 hospitals

initially included in the trial, 18 remained for the final analysis.

It was unclear if the four indicators of hospital quality of care

that were dropped (see Appendix 3) should be deemed as selective

reporting of results. After the first round of measurements, the

research team suggested to the independent advisory board that

the four indicators should be dropped due to problems with com-

parability between hospitals, and, therefore, only results for eight

indicators were reported in the paper.

It was also unclear if the baseline characteristics of the participating

hospitals were the same in the intervention as in the control group.

Seemingly more rural hospitals were included in the control group,

and more urban hospitals in the intervention group.

Analysis was performed at the level of randomisation (hospital),

not at the individual or record level within hospitals, thus allowing

for clustering in the analysis. The baseline survey of the compli-

ance with the accreditation standards was not performed simulta-

neously in intervention and control hospitals, but on average three

months later in control hospitals; therefore, it is unclear whether

the baseline outcome measurements were similar and the control

measurements represent a true baseline.

Interrupted time series study

In the OPM report, the intervention was not necessarily indepen-

dent of other changes (OPM 2009). Within the UK there had

been an increasing awareness of and publicity about the problem

of hospital-acquired infections. Rates of reported cases of MRSA

were already showing a downward trend one year before the in-

spections began.

The intervention effect was not prespecified, since nothing was

mentioned about what effect (a step change or change in slope)

was expected for the outcome measure (MRSA infection rate);

however, since the MRSA data were re-analysed by the review

authors, we considered the risk of bias for this item low.

The intervention was unlikely to affect data collection, since

sources and methods of data collection were the same before and

after the intervention (The Health Protection Agency monitor

quarterly mandatory reported cases by trusts).

The only re-analysable outcome measure (MRSA rate) was objec-

tive, and thus we scored low risk for ’knowledge of the allocated

interventions’.

Since quarterly reporting of cases of MRSA is mandatory for acute

trusts, there were no incomplete outcome data, missing data or

selective reporting of data. The study was also free from other risks

of bias.

Effects of interventions

See: Summary of findings for the main comparison External

inspection of compliance with COHSASA hospital accreditation

standards versus no external inspection; Summary of findings 2

External inspection of compliance with the Code of Practice and

the law related to healthcare-acquired infections

The cluster RCT reported results for compliance scores with

COHSASA accreditation standards, involving 28 service elements

and performance related to eight study quality-of-care indica-

tors (Salmon 2003). The results are summarised in Summary of

findings for the main comparison and Table 3.

Salmon and colleagues reported higher total mean compliance

score with COHSASA accreditation standards in intervention hos-

pitals (Salmon 2003). The total score for 21/28 service elements,

for which comparisons were possible, rose from 48% (range 30%

to 57%) to 78% (range 68% to 92%) in intervention hospitals,

while control hospitals maintained the same score throughout:

43% (range 21% to 58%) before the intervention and 43% (range

23% to 61%) after the intervention. The mean intervention effect

was 30% (95% CI 23% to 37%) (P < 0.001).

In terms of individual scores of compliance with accreditation

standards, 21/28 service elements showed a beneficial effect of

the inspections (mean intervention effects ranging from 20% to

52%). For the remaining seven service elements, data were not

available (i.e. some of the service elements were only evaluated

in some hospitals, so comparisons between the intervention and

control groups were not appropriate due to small sample size).

A subanalysis of 424 a priori identified critical criteria (in 19

generic service elements) showed greater mean compliance with

the critical standards in intervention hospitals: the total overall

compliance score rose from 38% (range 21% to 46%) to 76%

(range 55% to 96%). Control hospitals maintained the same com-

pliance score throughout: 37% (range 28% to 47%) before the

intervention and 38% (range 25% to 49%) after the intervention.

There was a difference in means between groups (P < 0.001).

Only one of the nine intervention hospitals gained full accredita-

tion status during the study period.

The same authors reported little or no effect of the accreditation

system on the performance related to eight study indicators of

hospital quality of care: median intervention effect of 2.4 percent-

age points (range -1.9% to +11.8%) (Salmon 2003). Only for

one of the quality indicator ’nurses’ perception of clinical quality,

participation and teamwork’ the intervention effect was different

between groups (5.7 percentage points higher in the accreditation

group, P = 0.03). The increase in intervention hospitals was 1.5

percentage points (from 59.3% to 60.8%), while there was a de-

crease with -4.2 percentage points (from 60.8% to 56.5%) in con-

trol hospitals. All other indicators, patient satisfaction included

(intervention effect 1.5%, P = 0.484), were similar between groups

(see Characteristics of included studies table).

The OPM study reported results for MRSA rates (OPM 2009).

The results are detailed in Table 4 and summarised in Summary
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of findings 2.

Re-analysis of the quarterly reported MRSA data, as an ITS,

showed no difference in MRSA rate before and after the Health-

care Commission’s inspection programme. The difference (24.27,

95% CI -10.4 to 58.9) between the pre slope (-107.6) and the post

slope (-83.32) suggest no difference between groups (P = 0.147).

When the downward trend in MRSA rate before the intervention

had been considered, the results showed a mean decrease with 100

(95% CI -221.0 to 21.5) cases at three months’ follow-up (P =

0.096), 75 (95% CI -217.2 to 66.3) cases at six months’ follow-

up (P = 0.259), 27 (95% CI -222.1 to 168.2) cases at 12 months’

follow-up (P = 0.762), and an increase with 70 (95% CI -250.5 to

391) cases per quarter at 24 months’ follow-up (P = 0.632). Data

relating to patient satisfaction were not reported.

Neither included study reported data on unanticipated/adverse

consequences or economic outcomes.
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A D D I T I O N A L S U M M A R Y O F F I N D I N G S [Explanation]

External inspection of compliance with the Code of Practice and the law related to healthcare-acquired infections

Recipient: all acute trusts

Settings: England

Intervention: external inspect ion of compliance with the Code of Practice and the Health Act 2006 related to healthcare-

acquired infect ions

Comparison: no control group (t ime series)

Outcomes M ean intervention ef-

fect (95% CI)

No of studies

(trusts)

Certainty of the evi-

dence

(GRADE)

Comments

MRSA infect ion rate At 3 months: -100 (-221.

0 to 21.5) cases per

quarter (P = 0.096)

At 6 months’ follow-

up: -75 (-217.2 to 66.3)

cases per quarter (P =

0.259)

At 12 months’ follow-

up: -27 (-222.1 to 168.

2) cases per quarter (P

= 0.762)

At 24 months’ follow-

up: +70 (-250.5 to 391.

0) cases per quarter (P

= 0.632)

1

(168)

⊕

Very low1,2

Uncertain whether ex-

ternal inspect ion lowers

MRSA infect ion rates

Regression analysis

showed sim ilar MRSA

rate before and af ter the

external inspect ion (dif -

ference in slope 24.27,

95% CI -10.4 to 58.9; P

= 0.147)

Unanticipated/ adverse

consequences

- - - Not measured or re-

ported.

Costs and cost ef fec-

t iveness

- - - Not measured or re-

ported.

High = This research provides a very good indicat ion of the likely ef fect. The likelihood that the ef fect will be substant ially

dif f erent‡ is low.

M oderate = This research provides a good indicat ion of the likely ef fect. The likelihood that the ef fect will be substant ially

dif f erent‡ is moderate.

Low = This research provides some indicat ion of the likely ef fect. However, the likelihood that it will be substant ially dif f erent
‡ is high.

Very low = This research does not provide a reliable indicat ion of the likely ef fect. The likelihood that the ef fect will be

substant ially dif f erent‡ is very high.
‡ Substant ially dif f erent = a large enough dif ference that it m ight af fect a decision

1 Downgraded one level for serious risk of bias due to the probability that the intervent ion was not independent of other

changes.
2 Downgraded one level for serious imprecision due to wide conf idence intervals.

CI: conf idence interval; MRSA: methicill in-resistant Staphylococcus aureus.
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D I S C U S S I O N

Summary of main results

We did not identify any new studies for inclusion in this review

update (Flodgren 2011). This review includes two studies (one

study that provided time series data and one cluster RCT) (Salmon

2003; OPM 2009). The RCT study reported improved mean total

compliance score with COHSASA standards in intervention hos-

pitals, as well as improved compliance with predetermined criti-

cal criteria assessed in a subanalysis (Salmon 2003). A beneficial

effect of the intervention was reported only for one out of eight

indicators of hospital quality. However, it is uncertain whether

external inspection leads to improved compliance with standards

because the certainty of the evidence was very low. Only one of

the intervention hospitals achieved accreditation status at the end

of the study period.

It is also uncertain whether the Healthcare Commissions Health-

care Associated Infections Inspection Programme may lead to

lower MRSA infection rates or not because the certainty of the ev-

idence is very low. However, the inspection programme was only

one element of a wider range of interventions being applied to

infection control in the UK NHS at that time (OPM 2009). Even

before the introduction of the inspection programme, there was

a negative tie trend (infection rates were decreasing) - but the in-

troduction of the inspection programme did not accelerate that

trend.

It is reasonable to assume that many of the low-income coun-

tries’ issues apply to middle-income countries too. The hospital

accreditation programme was performed in a upper-middle-in-

come country (Salmon 2003), while the Healthcare Commissions

Healthcare Associated Infections Inspection Programme was not

(OPM 2009). It is not possible, or even desirable, to compare

or synthesise results from studies in which the conditions during

which healthcare is provided are so different (e.g. in Salmon 2003,

basic necessities such as soap and papers towels were not available

in more than half of the included hospitals).

The way the assessors used data from the inspection to accomplish

change (i.e. improved compliance with standards in the health-

care organisation being inspected) differed between studies. When

the inspection was performed by a non-governmental body, the

assessors could recommend change, but had no power to enforce

it. In contrast, the Healthcare Commission, as a governmental

body, had the means to enforce change and make organisations

improve their compliance with standards through ’inspection no-

tices’. There is a trend today towards mandatory accreditation sys-

tems, for example in Canada, but still little is known about the

effects of accreditation on healthcare outcomes (Pomey 2010).

Overall completeness and applicability of
evidence

The evidence is limited in scale, content and generalisability. With

only two studies, and low certainty of the included evidence, it is

difficult to draw any clear conclusions about the effectiveness of

external inspection of compliance with external standards beyond

their effects within the two included studies.

Of the outcomes reported by Salmon and colleagues, the majority

were outcomes of healthcare organisation change, and only one

healthcare professional outcome (nurse perception of quality of

care) and one patient outcome was reported (patient satisfaction

with care) (Salmon 2003). Unfortunately, important outcomes

(e.g. morbidity and mortality), had to be dropped during the re-

search process due to problems with comparability between hos-

pitals. Furthermore, the lack of information about the tool used to

measure patient satisfaction, namely its validity and reliability, lim-

its the interpretation of the data. In the evaluation of the Health-

care Commissions inspection programme (OPM 2009), most re-

ported data were uncontrolled before-after data, and only data on

MRSA rate could be re-analysed and included in this review. Nei-

ther study reported any unintended effects of the inspection.

Even if external inspection is associated with non-negligible costs,

and little evidence of its cost-effectiveness exist to date (Shaw

2003), neither of the studies included in the review reported any

cost data. There are furthermore indirect costs of external inspec-

tion that were not considered, namely the costs of putting mea-

sures in place to demonstrate compliance with the standards of

care and displacement costs, where outcomes that are known to be

inspected will be prioritised over others that will not (Davis 2001).

Both included studies evaluated the effects of external inspection

in secondary care, and the results cannot therefore be generalised

to primary care.

This review raises the interesting question of the reasonable an-

ticipated effect of an intervention such as external inspection. If

a process of inspection identifies any deficiencies, then the antici-

pated response would be a number of changes at an organisational

level with potential changes in care processes and thus patient out-

comes. Although external inspection might be the trigger to such

a series of events, the further along the causal chain one goes, the

less its direct influence as a direct cause of changes is likely to be.

Likewise, the impact of inspection might only be observable sev-

eral years after it has been conducted (Davis 2001). Therefore, the

most direct outcomes should be regarded as the subsequent or-

ganisational (and probably professional behaviour) changes with

patient outcomes being regarded as a more distant (and less di-

rectly connected) outcome. The included studies illustrated this in

different ways. In the study by Salmon and colleagues, the exter-

nal inspection identified a cascade of consequent events (Salmon

2003); in the OPM report, the data analysed were clearly collected

and reported in a milieu of a range of other interventions (OPM

2009). However, it is not quite that simple, as in the OPM report

an outcome measure that is apparently a patient outcome (infec-

tion rate) is clearly regarded as an important organisational-level

indicator of organisational performance. Therefore, the choice of
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outcomes for an intervention such as external inspection has to be

made in a way that allows for an appropriate diversity of measures

that reflect the underlying issues that may have triggered the in-

spection.

Quality of the evidence

The evidence that we identified has to be regarded as sparse and

susceptible to bias. The ITS study generally scored ’low’ on the

risk of bias assessment except for the criterion on independence

from other changes, for which it scored ’high’ (OPM 2009). The

cluster RCT scored as ’unclear’ on three of the ’Risk of bias’ criteria

(blinding of participants, blinding of outcome assessors and time

differences in outcome measurements) and was therefore judged

at high risk of bias (Salmon 2003). The certainty of the evidence

in both the cluster RCT and the re-analysed ITS study was down-

graded due to high risk of bias and imprecision, and judged to be

very low.

Potential biases in the review process

One review author first screened all references found by the elec-

tronic searches (update search only) to remove clearly irrelevant

studies, and two review authors assessed the remaining references.

Two review authors independently extracted data and assessed the

risk of bias of included studies.

The search was difficult to conduct as there were few specific terms

that we could use. Although an experienced information technol-

ogist carefully developed the search strategy, an information tech-

nologist at the editorial base review it, and we searched the home

pages of many accreditation bodies, we cannot exclude the possi-

bility that important references may have been missed.

There is also the risk of publication bias (i.e. that only studies

showing a beneficial effect of intervention were published and

not studies pointing towards little or no effect of intervention)

(Hopewell 2009). Unfortunately, because we identified too few

studies for inclusion in this review, we could not assess publication

bias.

Agreements and disagreements with other
studies or reviews

We are not aware of any other systematic reviews evaluating the

effects of external inspection of compliance with standards on

healthcare outcomes. We found one Norwegian retrospective ex-

ploratory review related to the topic, but which looked at how

external inspecting organisations express and state their grounds

for non-compliant behaviour and how they follow-up to enforce

improvements (Hovlid 2015). Something which was not a part

of this review. The two studies included in this review reported

very few patient outcomes. One Australian report confirmed the

lack of causal inferences in studies evaluating the effectiveness of

external inspection on patient outcomes (Hart 2013).

A U T H O R S ’ C O N C L U S I O N S

Implications for practice

In terms of considering quality of care delivered across a whole

healthcare system, external inspection (as defined for this review)

as opposed to voluntary inspection, has the advantage of incor-

porating all organisations rather than only volunteer organisa-

tions. The trend today is towards more mandatory government-

mandated accreditation systems (Accreditation Canada 2015). For

those running a healthcare system this is a very attractive advantage

and it is likely that external inspection will continue to be used.

Situations where this occurs offer a useful opportunity to better

define the effects of such processes, the optimal configuration of

inspection processes and their value for money. Results of a recent

survey shows that a sustainable organisation typically complement

regulation mechanisms, funding or governmental commitment to

quality and health-care improvement that offer a supportive envi-

ronment (Shaw 2013).

Implications for research

This review update identified no new eligible studies for inclusion

in addition to the two studies previously included. If policy makers

wish to understand the effectiveness of this type of intervention

better, then there needs to be further studies across a range of

settings and contexts. There does not seem to be any prima facie

reason for not conducting a trial; however, if it is felt that an

experimental design cannot be used then other non-randomised

designs, such as ITS designs, could be used as such designs offer a

useful way of interpreting the data.

Whatever design is used, including an appropriate follow-up pe-

riod is important to examine whether any improvements observed

after the external inspection endure. Any studies should endeav-

our to include outcomes important to patients and preferable also

an economic evaluation.

One of the studies experienced some problems during data collec-

tion, and had to drop some important outcomes (Salmon 2003).

Researchers and inspecting bodies should ensure that inspection

and data collection are conducted using standardised and validated

instruments (Tuijn 2011).
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C H A R A C T E R I S T I C S O F S T U D I E S

Characteristics of included studies [ordered by study ID]

OPM 2009

Methods Study design: ITS (uncontrolled before-after study re-analysed as a time series)

Data: data were gathered from: a national survey of trusts; in-depth case studies with 10

trusts, desk-research to map inspection process, analyse outcome indicators and analyse

80 published inspection reports, and that on the views of patients, service users and

the public involving archive research, analysis of press coverage and discussion groups/

telephone interviews with 25 stakeholders (these results were not re-analysable, and

therefore not included in this review)

Data on hospital-acquired infections (MRSA rate) 1 year before the intervention and 2

years after the intervention (results re-analysable and included in the review)

Participants Recipients: all acute trusts in England (168 acute trusts in 2009)

Country: England

Targeted behaviour: compliance with the Code of Practice and the law (the Health Act
2006) related to HCAIs

Interventions Description of the intervention:

The Healthcare Commission’s Healthcare Associated Infections Inspection Programme -

addressed hospital trusts’ compliance with the Code of Practice (and the Health Act 2006)

aiming at reducing HCAIs, including MRSA infections:

• the selected trusts are notified that they will be inspected at any time point within

the subsequent 3 months. Being aware of the forthcoming inspection may encourage

the trust to take steps to improve the compliance with the Code of Practice, before the

actual inspection;

• a pre-inspection report is produced by the assessors, using relevant data sent to

them by the trusts;

• with the help of the pre-inspection report, the assessors select a subset of duties

described in the Code of Practice to be assessed at the inspection;

• during the inspection, the inspection team will look for a likely breech of the Code
of Practice, and this will feed into the formal inspection output, either an inspection

report with recommendations or an improvement notice;

• the inspection report highlights areas requiring improvements and makes

recommendations as to how the trust needs to improve. The trusts will act on the

comments and take steps to improve its practices. In contrast, an improvement notice

requires the trusts to draw up an action plan and specify how it will remedy the

material breeches of the code that have been identified;

• once the steps to remedy the breeches to the Code of Practice have been followed

the notice is lifted.

Type of external standard: the Code of Practice and the Health Act 2006 - aimed at

decreasing the number of hospital-acquired infections

Who developed the standards: in 2006 the Department of Health enacted new leg-

islation: the Health Act 2006 supported by a Code of Practice aiming at decreasing the

number of HCAIs infections.

Voluntary or mandatory review: mandatory

Universally or targeted review: universal
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OPM 2009 (Continued)

Who performed the review: the Healthcare Commission (now the Care Quality Com-

mission); a governmental organisation

Purpose and focus of the review: to ensure that trusts are complying with the Code of
Practice and by doing so bring about reductions in hospital-acquired, infection-related

morbidity, as well as to improve patient and public confidence in healthcare

Timing:

• frequency and number of inspections: 1 per trust

• duration of inspection: not stated

Outcomes • MRSA infection rate (retrieved from www.hpa.org.uk/web/HPAwebFile/

HPAweb˙C/1229502459877, and re-analysed as a time series).

Other reported (uncontrolled before-after) outcomes that could not be re-analysed and

therefore not included in this review were:

• rate of Clostridium difficile infections;

• patients’ perceptions of hospital cleanliness and hand-washing among doctors and

nurses;

• number and ’sentiment’ of national media coverage of hospital-acquired

infections over time;

• inspections conducted and trust performance;

• trusts’ understanding of the purpose and the aim of the inspection programme;

• views on previsit submission of relevant documents, unannounced visits, the post

reporting process and experiences of the inspection visit;

• impact on standards of infection control, overall standards of infection prevention

and control, and public satisfaction with, and confidence in, hospitals.

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Incomplete outcome data (attrition bias)

All outcomes

Low risk There were no incomplete outcome data,

since quarterly reporting of MRSA infec-

tions by trusts are mandatory

Selective reporting (reporting bias) Low risk Results were presented for all outcomes de-

scribed in the methods section

Other bias Low risk No other risk of bias was identified.

Intervention independent of other changes High risk p. 16, para. 4.2.1

“As shown in Figure 2, reported cases of

MRSA have decreased from 1,742 cases in

Apr-Jun 2006 to 509 cases in Apr-Jun 2009

a reduction of 71 per cent. The total num-

ber of cases has shown a steady downward

trend during this time, except for slight in-

creases in cases between Jul-Oct and Oct-

Dec 2007 and between Oct-Dec and Jan-
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OPM 2009 (Continued)

Mar 09. These increases may reflect sea-

sonal trends. The vertical line on Figure 2

indicates when the inspection programme

began, in June 2007; this is included for

information and we do not imply that any

observed trends are being attributed to the

impact of the programme.” The ’Code of

Practice’ as well as the law related to HCAIs:

The Health Act, were enacted in 2006,

which may explain the downward trend

MRSA rate seen from June 2006

Prespecified shape of intervention Low risk Data re-analysed by review authors.

Intervention unlikely to affect data collec-

tion

Low risk Sources and methods of data collection

were the same before and after the interven-

tion (The Health Protection Agency mon-

itor quarterly mandatory reports of MRSA

rates made by trusts)

Knowledge of allocation adequately pro-

tected

Low risk The outcome measure was objective

(MRSA infection rates).

Salmon 2003

Methods Study design: cluster RCT

Data: survey data from COHSASA accreditation programme were used, measuring

hospital structures and processes, along with 8 hospital quality indicators

Participants Recipients: 20 randomly selected public hospitals: 10 intervention and 10 control. 1

of the hospitals dropped out half-way through the accreditation process, and 1 similar-

sized hospital in the control group was therefore excluded, leaving 9 intervention and 9

control hospitals for the final analysis

Characteristics of included hospitals:

Setting: intervention: 5 urban, 3 peri-urban and 2 rural hospitals; control: 2 urban, 2

peri-urban and 6 rural hospitals

Mean number of beds (SD): intervention hospitals: 435 (± 440); control hospitals: 467

(± 526)

Country: KwaZulu-Natal Province, Republic of South Africa

Targeted behaviour: compliance with COHSASA accreditation standards, performance

related to the hospital quality of care indicators

Interventions Description of the intervention: p. 4, col. 1, para. 2, and col. 2, para. 1

The accreditation process:

During the 2-year study, COHSASA measured the accreditation variables twice and

performed the remainder of the programme as normal in the 9 intervention hospitals

• COHSASA facilitators initially assisted each participating facility to understand

the accreditation standards and to perform a self-assessment (baseline survey) against
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Salmon 2003 (Continued)

the standards (that was validated by COHSASA surveyors).

• Detailed written reports on the level of compliance with the standards and reasons

for non-conformance were generated and sent to the hospitals for use in their quality

improvement programme.

• Next the facilitators assisted the hospitals in implementing a CQI to enable the

facilities to improve on standards identified as suboptimal in the baseline survey.

• Lastly, the hospital entered the accreditation (external) survey phase, when a team

of COHSASA surveyors who were not involved in the preparatory phase conducted an

audit. The accreditation team usually consists of a medical doctor, a nurse and an

administrator who spend a mean of 3 days evaluating the degree to which the hospital

complies with the standards and recording the areas of non-compliance.

• Hospitals found by COHSASA’s accreditation committee to comply substantially

with the standards were awarded either preaccreditation or full accreditation status.

The preaccreditation status encourages respective institution to continue with the CQI

process, which should help it stay on the path to eventual full accreditation status.

Control condition:

The accreditation variables were measured as unobtrusively as possible in the 9 control

hospitals. None of the other components of the accreditation programme were per-

formed, meaning no feedback of results and no technical assistance, until after the re-

search was completed. Meanwhile, a separate research team measured the research indi-

cators in both the intervention and control hospitals

Type of external standard: COHSASA accreditation standards and 8 indicators of

hospital quality that had been developed by consensus of an advisory committee in South

Africa

Who developed the standards: to develop indicators for hospital quality, a workshop

was held in South Africa in May 1999. Present at the workshop were South African

healthcare professional leaders, the managing director of COHSASA, a representative

from JCI, and the principal investigators for the research study

Voluntary or mandatory inspection: mandatory

The KZN province signed a contract with COHSASA for the first province-wide public

hospital accreditation activity in the country (p. 4, col. 2, para. 1). The hospitals did not

volunteer to participate

Universally or targeted inspection: universal (i.e. all groups of health professionals were

involved)

Who performed the inspection: before and after measures of compliance with

COHSASA accreditation standards were collected by COHSASA surveyors or teams

hired by COHSASA, and indicators of hospital quality were collected by research assis-

tants hired by the independent research team composed of South African and American

investigators (p. 6, col. 3, para. 2)

Purpose and focus of the inspection: to improve compliance with COHSASA accred-

itation standards and performance related to the hospital quality of care indicators

Timing:

• Frequency and number of inspections: 2: 1 before the start of the accreditation

programme (a self-assessment of compliance with accreditation standards that were

validated by a COHSASA team of surveyors or a team hired by COHSASA), and 1

inspection at the end of the 2-year period.

• Duration of inspection: approximately 3 days for the on-site inspection (the

time put down in between inspections is unclear).
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Salmon 2003 (Continued)

Outcomes • Compliance with COHSASA accreditation standards (6000 standards, and 28

service elements, see additional Table 2).

• 8 indicators of hospital quality of care (see Table 3) were measured:

◦ nurses’ perception of clinical care;

◦ patient satisfaction with care (assessed using an 18-item questionnaire for up

to 50 patients (inpatients and outpatients) and a 4-part Likert scale (agree a lot, some,

disagree some, a lot));

◦ patient medication education;

◦ medical records: accessibility and accuracy;

◦ medical records: completeness;

◦ completeness of peri-operative notes;

◦ completeness of ward stock medicine labelling;

◦ hospital sanitation.

Note: initially there were 12 indicators, but after the first measurement 4 of them were

dropped. Indicators of neonatal mortality, surgical wound infections and time to surgery,

and financial solvency were dropped due to difficulties in achieving comparability be-

tween hospitals (see Appendix 3 for reasons).

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk p. 5, col. 2, para. 1

“To ensure a balanced design with re-

spect to service and care characteristics,

researchers stratified the hospitals by size

(number of beds) into four categories.

Within each stratum a simple random sam-

ple without replacement was drawn.”

Allocation concealment (selection bias) Low risk The allocation was made by the research

team (i.e. centrally), but it is unclear if it

was done by an independent statistician

Blinding (performance bias and detection

bias)

All outcomes

High risk The hospitals could not be blinded to the

fact that they were part of an hospital

accreditation programme or not, and it

was not stated whether the assessors were

blinded

Incomplete outcome data (attrition bias)

All outcomes

Low risk p. 1, col. 1, para. 3

“One of the intervention hospitals dropped

out of the accreditation midway through

the study, and so to retain comparability

of the intervention and control groups, a

similar sized hospital was removed from the
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Salmon 2003 (Continued)

control group, leaving nine hospitals in the

intervention group and nine in the control

for this part of the study. Of the 20 ran-

domised hospitals, 18 remained from the

final analyses.”

Selective reporting (reporting bias) Unclear risk p. 7, col. 1, last para. and col. 2

“This process resulted in 12 indicators for

the first round of data collection. However,

based on preliminary analysis of data col-

lected from the first round, the research

team recommended to the steering com-

mittee that some indicators be dropped.

The steering committee (composed of rep-

resentatives from the research team, the

sponsors of the research, COHSASA, and

several South African medical experts) de-

cided to drop the two indicators relat-

ing to surgical wound infections and time

to surgery because only nine hospitals

(six intervention and three control) per-

formed surgery regularly and many of the

records lacked information on infections

and times. Despite its limitations, the com-

mittee did retain the indicator on com-

pleteness of peri-operative notes and ex-

tended this to include any form of signifi-

cant incision or anaesthesia. The commit-

tee also dropped the indicator of neona-

tal mortality rate, because the research as-

sistants had great difficulty in finding reli-

able data due to the high variation in ap-

proaches to documenting neonatal deaths

among the various hospitals. Transferring

newborns soon after birth was common,

but sometimes hospitals reported transfers

even when they recorded deaths. Finally,

the indicator of financial solvency was dis-

carded because the KZN provincial gov-

ernment had implemented strict budget-

ing controls across all hospitals in the re-

gion with reportedly no additional funds

being assigned. Hence, it was unlikely that

the COHSASA process would affect this

indicator. These decisions resulted in eight

quality indicators (see Table 1).”

Other bias Unclear risk The baseline survey of the compliance with

the accreditation standards was not per-
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Salmon 2003 (Continued)

formed simultaneously in intervention and

control hospitals, but on a mean of 3

months later in control hospitals, so it is

unclear whether the control measurements

represent a true baseline. This especially

since the COHSASA survey team did not

only consult hospital records, but inter-

viewed hospital staff, and observed proce-

dures and operations to determine the de-

gree to which the service elements met the

requirements of the standards. However, it

was suggested by the authors, that the in-

tervention hospital generally would wait to

start working on improving the standards

until they had seen the baseline survey re-

port, which was about 2 months after the

baseline survey was conducted

Similar baseline characteristics Unclear risk The stratification of hospitals into inter-

vention and control groups was by hospital

size - but neither hospital size nor any of

the other hospital characteristics reported

at p. 19, Table A, were tested for statistically

significant differences between groups. See

also comment under other risk of bias

Similar baseline outcome measures Low risk p. 10, col. 1, para. 1, lines 14 to 17

“At baseline the intervention and control

hospitals showed similar levels of compli-

ance to the critical standards.”

Adequate protection against contamina-

tion

Low risk Allocation was by hospital.

COHSASA: Council for Health Services Accreditation for South Africa; col.: column; CQI: continuous quality improvement; HCAIs:

healthcare-acquired infections; ITS: interrupted time series; JCI: Joint Commission International; KZN: Kwa-Zulu Natal; MRSA:

methicillin-resistant Staphylococcus aureus; p.: page; para.: paragraph; RCT: randomised controlled trial; SD: standard deviation.

Characteristics of excluded studies [ordered by study ID]
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Study Reason for exclusion

Al Tehewy 2009 Not an external inspection intervention, but a comparison between naturally experimented clusters (submitted

for accreditation) and control clusters on the compliance with standards (monitoring indicators set by the General

Directorate of Quality in the Ministry of Health and Population, Egypt). Ineligible study design (survey)

Brooke 2008 Not an external inspection intervention, but evaluated compliance with standards (Leapfrog evidence-based

standards for abdominal aortic aneurysm repair set by the Leapfrog Group). Ineligible study design (questionnaire

survey)

Frasco 2005 Not an external inspection intervention, but evaluated the implementation of the JCAHO pain initiative. Ineli-

gible study design (uncontrolled BA study)

Kowiatek 2002 Not an external inspection intervention, but evaluated a new medication control review tool for monitoring

compliance with JCAHO standards. Ineligible study design (case studies)

Laselle 2006 Not an external inspection intervention, but evaluated the implementation of standards (JCAHO medication

management standards). Ineligible study design (retrospective survey)

Mattes 1987 Not an external inspection intervention, evaluated only 2 different treatment planning conference ratings. Ineli-

gible study design (uncontrolled BA study)

OPM 2007 External inspection intervention, but ineligible study design (questionnaire survey)

OPM 2008a Not an external inspection intervention, but an evaluation of the Healthcare Commission’s assessment process.

Ineligible study design (case studies and surveys)

OPM 2008b Not an external inspection intervention, but an evaluation of the Healthcare Commission’s inspection programme.

Ineligible study design (case studies and surveys)

Russell 2014 Not an external inspection intervention, but a programme of reciprocal peer-to-peer review visits with supported

quality improvement

Shaw 2003 Not an intervention (overview paper).

Shonka 2009 Not an external inspection intervention. Evaluated compliance with work hour regulations. Ineligible study

design (retrospective review)

Walsh 1998 The report could not be found and neither could the contact details of the authors

Winchester 2008 Not an intervention (overview paper).

BA: before-after study; JCAHO: Joint Commission on Accreditation of Healthcare Organizations.
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Characteristics of studies awaiting assessment [ordered by study ID]

Browne 2015

Methods Study design: unclear

Data collection: previsit information requested from each CCG; standardised reviews with clinicians, managers and

patients, audits of clinical notes, compliance with NICE standards assessed by the review team during the visits

Participants Recipients: 13 CCGs

Country: England (the Southwest)

Targeted behaviour: diabetic foot care (decrease amputation rates)

Interventions Aim: structured diabetic foot care peer review programme commissioned by the Strategic Clinical Network to assess

clinical pathways across each CCG in southwest England and with the aim to reduce diabetes amputation rates

Description of the intervention:

Previsit information was requested from each CCG: this included service specification, pathways, practice based 5-year

amputation rates and compliance with the 9 key care processes

Visits: external multiprofessional review teams visited each acute trust to conduct standardised interviews with clin-

icians and managers invited from community and acute providers regarding the local diabetic foot care pathways.

Structured patient interviews were conducted and standardised audit of randomly selected clinical notes

Compliance with guidelines: compliance with NICE CG119 on diabetic foot care was assessed by the review team

Feedback and recommendations: concluding the visit preliminary findings were given to the CCGs and providers and

anonyms feedback forms on the value of the visit were collected from the attendees. A standardised report was sent

to chief executives of CCGs and relevant providers within 21 days of each visit. Each report included summary

findings, areas of excellence and those requiring improvement with clear recommendations, suggested time frames

and responsible organisation

Outcomes Main outcome: amputation rates

Notes This study was completed and a draft manuscript produced at almost the same time as our review was submitted for

publication

CCG: clinical commissioning group; NICE: National Institute for Health and Care Excellence.
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D A T A A N D A N A L Y S E S

This review has no analyses.

A D D I T I O N A L T A B L E S

Table 1. Quality indicators: summary of mean scores for intervention and control hospitals over time, with intervention effect

Indicator Intervention n = 10 Control n = 10 Intervention

effect

P value

Time 1 Time 2 Change Time 1 Time 2 Change

1. Nurse

perceptions

59.3 60.8 1.5 60.8 56.5 -4.2 15.7 0.031

2. Patient

satisfaction

86.9 91.5 4.6 87.0 90.1 3.1 1.5 0.484

3. Medical

education

42.9 43.1 0.2 41.5 40.0 -1.5 1.7 0.395

4. Medical

records:

accessibility

85.4 77.5 -7.9 79.4 68.4 -11.0 3.1 0.492

5. Medical

records:

complete-

ness

47.1 49.1 2.0 48.6 44.9 -3.7 5.7 0.114

6. Com-

pleteness of

periopera-

tive notes

70.2 72.7 2.5 65.2 69.6 4.4 -1.9 0.489

7.

Ward stock

labelling

66.0 81.8 15.8 45.6 49.6 4.0 11.8 0.112

8. Hospital

sanitation

59.7 62.8 3.1 50.2 55.7 5.5 -2.4 0.641

All scores were standardised to a 100-point scale, with 100 as high. Positive intervention effects represent improvements in intervention

hospitals that exceeded the improvements in control hospitals. P values are based on an analysis of variance (ANOVA) model with

intervention group and hospital size as main effects.
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Table 2. COHSASA standards compliance scores of intervention and control hospitals over time

Service

elements

Intervention hospitals Control hospitals Mean

interven-

tion

effect

(95% CI)

P value

No of

hospitals

Mean

baseline

Mean ex-

ternal

Mean

change

No of

hospitals

Mean

baseline

Mean ex-

ternal

Mean

change

Manage-

ment ser-

vice

9 50 79 29 10 42 44 2 27 (17 to

37)

< 0.001

Adminis-

trative

support

9 57 73 16 10 56 52 -4 20 (4 to

36)

0.038

Nurs-

ing man-

agement

9 55 87 32 10 51 50 -1 33 (24 to

43)

< 0.001

Health

and safety

9 35 75 40 10 28 32 4 36 (23 to

51)

< 0.001

Infection

control

9 45 88 43 10 39 42 3 40 (27 to

52)

< 0.001

Oper-

ating the-

atre

9 57 86 29 10 50 53 3 26 (16 to

35)

< 0.001

Sterilis-

ing

and disin-

fectant

9 47 81 34 10 33 35 2 32 (22 to

41)

< 0.001

Medical

inpatient

8 49 78 29 10 44 46 2 27 (17 to

35)

< 0.001

Pharma-

ceutical

9 41 75 34 10 42 38 -4 38 (25 to

52)

< 0.001

Paediatric

inpatient

8 51 78 27 10 44 46 2 25 (17 to

33)

< 0.001

Mater-

nity inpa-

tient

9 53 82 29 10 52 51 -1 30 (23 to

36)

< 0.001

30External inspection of compliance with standards for improved healthcare outcomes (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Table 2. COHSASA standards compliance scores of intervention and control hospitals over time (Continued)

Surgical

inpatient

9 48 81 33 10 46 46 0 33 (25 to

42)

< 0.001

Laundry 9 30 68 38 10 23 24 1 37 (26 to

47)

< 0.001

House-

keeping

9 37 73 36 10 33 32 -1 37 (24 to

51)

< 0.001

Mainte-

nance

9 51 74 23 10 43 44 1 22 (11 to

34)

0.004

Resusci-

tation

9 31 83 52 10 25 25 0 52 (43 to

61)

< 0.001

Food 9 41 73 32 10 38 38 0 32 (24 to

41)

< 0.001

Diagnos-

tic

9 44 79 35 10 38 39 1 34 (22 to

46)

< 0.001

Critical

care cate-

gory 2

2 46 92 46 4 58 61 3 43 (15 to

70)

NA

Casual 7 48 81 33 5 40 43 3 30 (17 to

44)

NA

Outpa-

tient

8 46 83 37 9 40 43 3 34 (20 to

47)

NA

Occupa-

tional

3 42 85 43 4 43 47 4 39 (16 to

62)

NA

Physio-

therapy

7 46 84 38 4 38 42 4 34 (24 to

45)

NA

Labora-

tory

9 46 85 39 8 43 40 -3 42 (31 to

53)

< 0.001

Medical

life

support

9 37 74 37 10 21 23 2 35 (22 to

49)

0.001

Commu-

nity

health

4 50 88 38 8 54 50 -4 42 (28 to

56)

NA
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Table 2. COHSASA standards compliance scores of intervention and control hospitals over time (Continued)

Social

work

4 53 82 29 5 40 44 4 25 (6 to

41)

NA

Medi-

cal practi-

tioner

9 51 75 24 10 44 42 -2 26 (13 to

40)

0.004

Overall

services

score

9 48 78 30 10 43 43 0 30 (23 to

37)

< 0.001

CI: confidence interval; COHSASA: Council for Health Services Accreditation for South Africa; NA: not available

Table 3. Results: Salmon 2003

Author Year Compliance with COHSASA accreditation standards

(28 service elements)

Hospital quality indicators (n = 8)

Salmon 2003 At 2 years’ follow-up:

Total compliance score for 21/28 service elements, for

which comparisons were possible, rose from 48% to 78%

in intervention hospitals, while control hospitals main-

tained the same compliance score throughout (43%)

Mean intervention effect was 30% (23% to 37%).

Looking at the individual scores of compliance with the

accreditation standards for each service element, the re-

sults were mixed, with 21/28 service elements showing a

beneficial effect of the inspections

Mean intervention effect ranged from 20% to 52%, while

data for the remaining 7 service elements were not avail-

able, i.e. some of the service elements were only evaluated

in the higher-level hospitals, so comparisons between the

intervention and control hospitals was not appropriate

due to small sample size

Subanalysis of the standards that a priori were deemed by

the COHSASA as being ’critical’ for a specific function

was performed. As some of the 28 service elements eval-

uated in the accreditation process were not applicable for

all hospitals, this left 19 generic service elements, yield-

ing 424 critical criteria for the subanalysis. These critical

criteria were mainly drawn from the following service ele-

ments: obstetric and maternity inpatient services; operat-

ing theatre and anaesthetic services; resuscitation services;

paediatric services and medical inpatient services

Subanalysis showed improved mean compliance with the

critical standards in intervention hospitals: total score rose

from 38% (range 21% to 46%) to 76% (range 55% to

Effects on the hospital quality indicators were mixed, with

mean intervention effects ranging from -1.9 to +11.8, and

only 1/8 indicators: ’nurses’ perception of clinical care’,

showed a beneficial effect of the intervention (see below)

Nurses’ perception of clinical care
Intervention hospitals: pre: 59.3%, post: 60.8% (change

1.5%); control hospitals: pre: 60.8%, post: 56.5%

(change -4.2%); intervention effect: 5.7 percentage points

(P = 0.031)

Patient satisfaction with care:
Intervention hospitals: pre: 86.9%, post: 91.5% (change

4.6%); control hospitals: pre: 87.0%, post: 90.1%

(change 3.1%); intervention effect: 1.5 percentage points

(P = 0.484)

Patient medication education:

Intervention hospitals: pre: 42.9%, post: 43.1% (change

0.2%); control hospitals: pre: 41.5%, post: 40.0%

(change -1.5%); intervention effect: 1.7 percentage points

(P = 0.395)

Medical records: accessibility:
Intervention hospitals: pre: 85.4%, post: 77.5% (change

-7.9%); control hospitals: pre: 79.4%, post: 68.4%

(change -11.0%); intervention effect: 3.1 percentage

points (P = 0.492)

Medical records: completeness (consisting of 2 components:

admissions and discharge):

Intervention hospitals: pre: 47.1%, post: 49.1% (change

2.0%); control hospitals: pre: 48.6%, post: 44.9%
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Table 3. Results: Salmon 2003 (Continued)

96%)

Control hospitals maintained the same compliance score

throughout: 37% (range 28% to 47%) before the inter-

vention and 38% (range 25% to 49%) after the interven-

tion. There was a difference in means between groups (P

< 0.001)

(change -3.7%); intervention effect: 5.7 percentage points

(P = 0.114)

Completeness of peri-operative notes:
Intervention hospitals: pre: 70.2%, post: 72.7% (change

2.5%); control hospitals: pre: 65.2%, post: 69.6%

(change 4.4); intervention effect: -1.9 percentage points

(P = 0.489)

Ward stock labelling:
Intervention hospitals: pre: 66.0%, post: 81.8% (change

15.8%); control hospitals: pre: 45.6%, post: 49.6%

(change 4.0%); intervention effect: 11.8 percentage

points (P = 0.112)

Hospital sanitation*:
Intervention hospitals: pre: 59.7%, post: 62.8% (change

3.1%); control hospitals: pre: 50.2%, post: 55.7%

(change 5.5); intervention effect: -2.4 percentage points

(P = 0.641)

* Consisted of the assessment of 6 items (availability of

soap, water, paper towels and toilet paper and whether

toilets were clean and in working order) of which a com-

posite score was developed

COHSASA: Council for Health Services Accreditation for South Africa.

Table 4. Results: OPM 2009

Author

Year

Infection rate

OPM 2009 Date; No of cases

April 2006 to June 2006; 1742

July 2006 to September 2006; 1651

October 2006 to December 2006; 1543

January 2007 to March 2007; 1447

April 2007 to June 2007; 1306. In June 2007, the Healthcare Commission began a series of unannounced inspections,
focused specifically on assessing compliance with the Code of Practice

July 2007 to September 2007; 1083

October 2007 to December 2007; 1092

January 2008 to March 2008; 970

April 2008 to June 2008; 839

July 2008 to September 2008; 724

October 2008 to December 2008; 678

January 2009 to March 2009; 694

April 2009 to June 2009; 509

Re-analysis of the MRSA data, as an ITS:

Difference (24.27, 95% CI -10.4 to 58.9) between the preslope (-107.6) and the postslope (-83.32) suggested similar

infection rates before and after the inspection (P = 0.147)

When the downward trend in MRSA rate before the intervention was considered, the results showed a mean (95%
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Table 4. Results: OPM 2009 (Continued)

CI) decrease with 100 (-221.0 to 21.5) cases at 3 months’ follow-up (P = 0.096), 75 (-217.2 to 66.3) cases at 6

months’ follow-up (P = -0.259), 27 (-222.1 to 168.2) cases at 12 months’ follow-up (P = 0.62), and an increase with

70 (-250.5 to 391) cases per quarter at 24 months’ follow-up (P = 0.632)

CI: confidence interval; ITS: interrupted time series; MRSA: methicillin-resistant Staphylococcus aureus.

A P P E N D I C E S

Appendix 1. Search strategy

The Cochrane Library (DARE, CENTRAL)

1. [mh “health personnel”/ST]

2. (clinician* or consultant* or dentist* or doctor* or family practition* or general practition* or gynecologist* or gynaecologist* or

hematologist* or haematologist* or internist* or nurse* or obstetrician* or occupational therapist* or paediatrician* or pediatrician* or

pharmacist* or physician* or physiotherapist* or psychiatrist* or psychologist* or radiologist* or surgeon* or surgery or therapist* or

counsel*or* or neurologist* or optometrist* or paramedic* or social worker* or health professional* or health personnel or healthcare

personnel or health care personnel)

3. [mh “health facilities”/ST]

4. (hospital or hospitals or clinic or clinics or (primary near/2 care) or (health near/2 care))

5. {or #1-#4}

6. [mh “peer review, health care”]

7. [mh benchmarking]

8. [mh accreditation]

9. [mh “management audit”]

10. [mh “clinical audit”]

11. (organi* next raid*)

12. (external* near/5 (accreditation or accredited or peer review or inspection or inspected or regulation or regulated or certified or

certification or benchmark* or measured or measurement or evaluation or evaluated or audit or audits or auditing or assessment or

assessed or monitored or visitation or surveillance or (control next program*)))

13. {or #6-#12}

14. (standards or standard or performance or criterion or criteria or indicator* or (clinical next competence) or compliance or (clinical

next improvement) or (quality next (improvement or management)) or (organi* next development) or (health next care next regulation))

15. #5 and #13 and #14

MEDLINE

1. exp health personnel/st

2. (clinician* or consultant* or dentist* or doctor* or family practition* or general practition* or gyn?ecologist* or h?ematologist* or

internist* or nurse* or obstetrician* or occupational therapist* or p?ediatrician* or pharmacist* or physician* or physiotherapist* or

psychiatrist* or psychologist* or radiologist* or surgeon* or surgery or therapist* or counsel?or* or neurologist* or optometrist* or

paramedic* or social worker* or health professional* or health personnel or healthcare personnel or health care personnel).tw.

3. exp health facilities/st

4. (hospital or hospitals or clinic or clinics or (primary adj2 care) or (health adj2 care)).tw.

5. or/1-4
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6. peer review, health care/

7. benchmarking/

8. exp accreditation/

9. exp management audit/

10. exp clinical audit/

11. (organi?ation* adj raid*).tw.

12. (external* adj5 (accreditation or accredited or peer review or inspection or inspected or regulation or regulated or certified or

certification or benchmark* or measured or measurement or evaluation or evaluated or audit or audits or auditing or assessment or

assessed or monitored or visitation or surveillance or (control adj program*))).tw.

13. or/6-12

14. (standards or standard or performance or criterion or criteria or indicator* or (clinical adj competence) or compliance or (clinical adj

improvement) or (quality adj (improvement or management)) or (organi?ation* adj development) or (health adj care adj regulation)).tw.

15. 5 and 13 and 14

16. intervention?.ti. or (intervention? adj6 (clinician? or collaborat* or community or complex or design* or doctor? or educational or

family doctor? or family physician? or family practitioner? or financial or GP or general practice? or hospital? or impact? or improv*

or individuali?e? or individuali?ing or interdisciplin* or multicomponent or multi-component or multidisciplin* or multi-disciplin* or

multifacet* or multi-facet* or multimodal* or multi-modal* or personali?e? or personali?ing or pharmacies or pharmacist? or pharmacy

or physician? or practitioner? or prescrib* or prescription? or primary care or professional* or provider? or regulatory or tailor* or target*

or team* or usual care)).ab.

17. (pre-intervention? or preintervention? or “pre intervention?” or post-intervention? or postintervention? or “post intervention?

”).ti,ab.

18. (hospital* or patient?).hw. and (study or studies or care or health* or practitioner? or provider? or physician? or nurse? or nursing

or doctor?).ti,hw.

19. demonstration project?.ti,ab.

20. (pre-post or “pre test*” or pretest* or posttest* or “post test*” or (pre adj5 post)).ti,ab.

21. (pre-workshop or post-workshop or (before adj3 workshop) or (after adj3 workshop)).ti,ab.

22. trial.ti. or ((study adj3 aim?) or “our study”).ab.

23. (before adj10 (after or during)).ti,ab.

24. (“quasi-experiment*” or quasiexperiment* or “quasi random*” or quasirandom* or “quasi control*” or quasicontrol* or ((quasi* or

experimental) adj3 (method* or study or trial or design*))).ti,ab.

25. non-randomized controlled trials as topic/

26. pilot projects/

27. pilot.ti. or (pilot adj (project? or study or trial)).ab.

28. (time points adj3 (over or multiple or three or four or five or six or seven or eight or nine or ten or eleven or twelve or month* or

hour? or day? or “more than”)).ab.

29. (“time series” adj2 interrupt*).ti,ab.

30. interrupted time series analysis/

31. controlled before-after studies/

32. historically controlled study/

33. (multicentre or multicenter or multi-centre or multi-center).ti.

34. (control adj3 (area or cohort? or compare? or condition or design or group? or intervention? or participant? or study)).ab.

35. random*.ti,ab. or controlled.ti.

36. (control year? or experimental year? or (control period? or experimental period?)).ti,ab.

37. (utili?ation or programme or programmes).ti.

38. (during adj5 period).ti,ab.

39. ((strategy or strategies) adj2 (improv* or education*)).ti,ab.

40. (clinical trial or multicenter study).pt.

41. evaluation studies as topic/ or prospective studies/ or retrospective studies/

42. ((evaluation or prospective or retrospective) adj study).ti,ab.

43. or/16-42

44. “comment on”.cm. or review.pt. or (review not “peer review*”).ti. or randomized controlled trial.pt.

45. (rat or rats or cow or cows or chicken? or horse or horses or mice or mouse or bovine or animal?).ti,hw. or veterinar*.ti,ab,hw.

46. exp animals/ not humans.sh.
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47. or/44-46

48. 43 not 47

49. exp randomized controlled trial/

50. controlled clinical trial.pt.

51. randomi#ed.ti,ab.

52. placebo.ab.

53. drug therapy.fs.

54. randomly.ti,ab.

55. trial.ab.

56. groups.ab.

57. or/49-56

58. Clinical Trials as topic.sh.

59. trial.ti.

60. or/49-52,54,58-59

61. exp animals/ not humans/

62. 60 not 61

63. 48 or 62

64. 15 and 63

Embase

1. exp health care personnel/

2. exp health care facility/

3. (clinician* or consultant* or dentist* or doctor* or family practition* or general practition* or gyn?ecologist* or h?ematologist* or

internist* or nurse* or obstetrician* or occupational therapist* or p?ediatrician* or pharmacist* or physician* or physiotherapist* or

psychiatrist* or psychologist* or radiologist* or surgeon* or surgery or therapist* or counsel?or* or neurologist* or optometrist* or

paramedic* or social worker* or health professional* or health personnel or healthcare personnel or health care personnel).tw.

4. (hospital or hospitals or clinic or clinics or (primary adj2 care) or (health adj2 care)).tw.

5. or/1-4

6. exp *accreditation/

7. *“peer review”/

8. *medical audit/

9. (organi?ation* adj raid*).tw.

10. (external* adj5 (accreditation or accredited or peer review or inspection or inspected or regulation or regulated or certified or

certification or benchmark* or measured or measurement or evaluation or evaluated or audit or audits or auditing or assessment or

assessed or monitored or visitation or surveillance or (control adj program*))).tw.

11. or/6-10

12. (standards or standard or performance or criterion or criteria or indicator* or (clinical adj competence) or compliance or (clinical adj

improvement) or (quality adj (improvement or management)) or (organi?ation* adj development) or (health adj care adj regulation)).tw.

13. 5 and 11 and 12

14. intervention?.ti. or (intervention? adj6 (clinician? or collaborat* or community or complex or design* or doctor? or educational or

family doctor? or family physician? or family practitioner? or financial or GP or general practice? or hospital? or impact? or improv*

or individuali?e? or individuali?ing or interdisciplin* or multicomponent or multi-component or multidisciplin* or multi-disciplin* or

multifacet* or multi-facet* or multimodal* or multi-modal* or personali?e? or personali?ing or pharmacies or pharmacist? or pharmacy

or physician? or practitioner? or prescrib* or prescription? or primary care or professional* or provider? or regulatory or tailor* or target*

or team* or usual care)).ab.

15. (pre-intervention? or preintervention? or “pre intervention?” or post-intervention? or postintervention? or “post intervention?

”).ti,ab.

16. (hospital* or patient?).hw. and (study or studies or care or health* or practitioner? or provider? or physician? or nurse? or nursing

or doctor?).ti,hw.

17. demonstration project?.ti,ab.

18. (pre-post or “pre test*” or pretest* or posttest* or “post test*” or (pre adj5 post)).ti,ab.

19. (pre-workshop or post-workshop or (before adj3 workshop) or (after adj3 workshop)).ti,ab.

36External inspection of compliance with standards for improved healthcare outcomes (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



20. trial.ti. or ((study adj3 aim?) or “our study”).ab.

21. (before adj10 (after or during)).ti,ab.

22. (“quasi-experiment*” or quasiexperiment* or “quasi random*” or quasirandom* or “quasi control*” or quasicontrol* or ((quasi* or

experimental) adj3 (method* or study or trial or design*))).ti,ab.

23. quasi experimental study/

24. *experimental design/ or *pilot study/

25. pilot.ti. or (pilot adj (project? or study or trial)).ab.

26. (time points adj3 (over or multiple or three or four or five or six or seven or eight or nine or ten or eleven or twelve or month* or

hour? or day? or “more than”)).ab.

27. (“time series” adj2 interrupt*).ti,ab.

28. (multicentre or multicenter or multi-centre or multi-center).ti.

29. (control adj3 (area or cohort? or compare? or condition or design or group? or intervention? or participant? or study)).ab.

30. random*.ti,ab. or controlled.ti.

31. (control year? or experimental year? or (control period? or experimental period?)).ti,ab.

32. (utili?ation or programme or programmes).ti.

33. (during adj5 period).ti,ab.

34. ((strategy or strategies) adj2 (improv* or education*)).ti,ab.

35. *clinical trial/ or *multicenter study/

36. *evaluation study/ or *prospective study/ or *retrospective study/

37. ((evaluation or prospective or retrospective) adj study).ti,ab.

38. or/14-37

39. (rat or rats or cow or cows or chicken? or horse or horses or mice or mouse or bovine or animal?).ti.

40. (exp animal/ or exp invertebrate/ or animal experiment/ or animal model/ or animal tissue/ or animal cell/ or nonhuman/ or exp

experimental animal/) not (human/ or normal human/ or human cell/)

41. or/39-40

42. 38 not 41

43. random*.ti,ab.

44. factorial*.ti,ab.

45. (crossover* or cross over*).ti,ab.

46. ((doubl* or singl*) adj blind*).ti,ab.

47. (assign* or allocat* or volunteer* or placebo*).ti,ab.

48. crossover procedure/

49. single blind procedure/

50. randomized controlled trial/

51. double blind procedure/

52. or/43-51

53. exp animal/ not human/

54. 52 not 53

55. 42 or 54

56. 13 and 55

HMIC

1. exp health service staff/

2. exp health services/

3. exp health buildings/

4. (clinician* or consultant* or dentist* or doctor* or family practition* or general practition* or gyn?ecologist* or h?ematologist* or

internist* or nurse* or obstetrician* or occupational therapist* or p?ediatrician* or pharmacist* or physician* or physiotherapist* or

psychiatrist* or psychologist* or radiologist* or surgeon* or surgery or therapist* or counsel?or* or neurologist* or optometrist* or

paramedic* or social worker* or health professional* or health personnel or healthcare personnel or health care personnel).tw.

5. (hospital or hospitals or clinic or clinics or (primary adj2 care) or (health adj2 care)).tw.

6. or/1-5

7. exp “Peer review”/
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8. exp Benchmarking/

9. exp Accreditation/

10. exp Clinical audit/

11. exp Management audit/

12. (organi?ation* adj raid*).tw.

13. (external* adj5 (accreditation or accredited or peer review or inspection or inspected or regulation or regulated or certified or

certification or benchmark* or measured or measurement or evaluation or evaluated or audit or audits or auditing or assessment or

assessed or monitored or visitation or surveillance or (control adj program*))).tw.

14. or/7-13

15. (standards or standard or performance or criterion or criteria or indicator* or (clinical adj competence) or compliance or (clinical adj

improvement) or (quality adj (improvement or management)) or (organi?ation* adj development) or (health adj care adj regulation)).tw.

16. 6 and 14 and 15

Clinical trials registries

1. accreditation AND external

2. peer review AND external

3. inspection AND external

4. regulation AND external

5. certification AND external

6. benchmark AND external

7. assessment AND external

Appendix 2. Data extraction form

Cochrane Effective Practice and Organisation of Care Group (EPOC)

Modified EPOC Group Data Abstraction Form

External inspection versus external standards for improving healthcare organisation behaviour, professional behaviour and

patient outcomes

Data collection

Name of reviewer:

Date:

Study reference:

Is the healthcare organisation review performed (i) by an external body (independent of the organisation under review) and

(ii) against external standards?

If not - EXCLUDE!

1. Inclusion criteria

1.1 Study design

1.1.1 RCT designs

1.1.2 NRCTdesigns

1.1.3 CBA designs

a) Contemporaneous data collection

b) Appropriate choice of control site/activity

c) At least two intervention and two control sites

1.1.4 ITS designs

a) Clearly defined point in time when the intervention occurred

b) At least 3 data points before and 3 after the intervention

1.2 Methodological inclusion criteria

a) The objective measurement of performance/provider behaviour or health/patient outcomes

b) Relevant and interpretable data presented or obtainable

N.B. A study must meet the minimum criteria for EPOC scope, design and methodology for inclusion in EPOC reviews. If it

does not, COLLECT NO FURTHER DATA.
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2. Interventions

2.1 Type of external inspection intervention

(state all interventions for each comparison/study group)

Group 1:

Group 2:

Group 3:

2.2 Control(s)

3. Type of targeted behaviour (state more than one where appropriate)

4. Participants

4.1 Characteristics of participating providers

4.1.1 Profession

4.1.2 Level of training

4.1.3 Clinical specialty

4.1.4 Age

4.1.5 Time since graduation (or years in practice)

4.2 Characteristics of participating patients

4.2.1 Clinical problem

4.2.2 Other patient characteristics

a) Age

b) Gender

c) Ethnicity

d) Other (specify)

4.2.3 Number of patients included in the study

a) Episodes of care

b) Patients

c) Providers

d) Practices

e) Hospitals

f ) Communities or regions

5. Setting

5.1 Reimbursement system

5.2 Location of care

5.3 Academic status

5.4 Country

5.5 Proportion of eligible providers (or allocation units)

6. Methods

6.1 Unit of allocation

6.2 Unit of analysis

6.3 Power calculation

6.4 Risk of bias assessment
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(If the trial is an ITS go directly to 6.4.2 for the RoB assessment)

6.4.1 Risk of bias assessment for randomised controlled trials (RCTs), nonrandomised controlled trials (NRCTs) and controlled

before-after studies (CBAs)

a) Was the allocation sequence adequately generated? (cut and paste from the paper verbatim)

Score

YES

If a random component in the sequence generation

process is described (e.g. referring

to a random numbers table)

Score

NO

If a non-random method is used (e.g. performed by

date of submission)

Score

UNCLEAR

If not specified in the paper

b) Was the allocation adequately concealed?

Score

YES

If the unit of allocation was by institution, team or

professional and allocation was performed at all units

at the start of the study; or if the unit of allocation was

by patient or episode of care and there was some kind of

centralised randomisation scheme; an on-site computer

system or if sealed opaque envelopes were used

Score

NO

If none of the above mentioned methods were used (or

if a CBA)

Score

UNCLEAR

If not specified in the paper

c) Were baseline outcome measurements similar?

Score

YES

If performance or patient outcomes were measured

prior to the intervention, and no important differences

were present across study groups

Score

NO

If important differences were present and not adjusted

for in analysis.**

Score

UNCLEAR

If RCTs have no baseline measure of outcome**

d) Were baseline characteristics similar?
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Score

YES

If baseline characteristics of the study and control

providers are reported and similar

Score

NO

If there is no report of characteristics in the text or

tables or if there are differences between control and

intervention providers

Score

UNCLEAR

If it is not clear in the paper (e.g. characteristics are

mentioned in the text but no data were presented)

e) Were incomplete outcome data adequately addressed?

Score

YES

If missing outcome variables were unlikely to bias the

results (e.g. the proportion of missing data was similar

in the intervention and the control group, or the pro-

portion of missing data was less than the effect size, i.

e. unlikely to overturn the study results)

Score

NO

If missing data were likely to bias the results

Score

UNCLEAR

If not specified in the paper (do not assume 100% fol-

low-up unless stated explicitly)

f ) Was knowledge of the allocated interventions adequately addressed?*

Score

YES

If the authors state explicitly that primary outcome vari-

ables was assessed blindly, or the outcomes are objec-

tive, e.g. length of hospital stay

Score

NO

If the outcomes were not assessed blindly

Score

UNCLEAR

If not specified in the paper

g) Was the study adequately protected against contamination?
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Score

YES

If allocation was by community, institution or practice

and it is unlikely that the control group received the

intervention

Score

NO

If it is likely that the control group received the inter-

vention (e.g. if patients rather than professionals were

randomised)

Score

UNCLEAR

If professionals were allocated within a clinic or practice

and it is possible that communication between inter-

vention and control professionals could have occurred

(e.g. physicians within practices were allocated to in-

tervention or control)

h) Was the study free from selective outcome reporting?

Score

YES

If there is no evidence that outcomes were selectively

reported (e.g. all relevant outcomes in the methods sec-

tion are reported in the results section)

Score

NO

If some important outcomes are subsequently omitted

from the results

Score

UNCLEAR

If not specified in the paper

i) Was the study free from other risks of bias?

Score

YES

If no evidence of other risks of bias

Score

NO

Score

UNCLEAR

* If some primary outcomes were imbalanced at baseline, assessed blindly or affected by missing data and others were not, each primary

outcome can be scored separately.

**If ’UNCLEAR’ or ’No’, but there are sufficient data in the paper to do an adjusted analysis (e.g. baseline adjustment analysis or

intention-to-treat analysis) the criteria should be re scored to ’Yes’.

6.4.2 Risk of bias assessment for interrupted time series (ITS) designs

Note: if the ITS study has ignored secular (trend) changes and performed a simple t-test of the pre versus post intervention periods

without further justification, the study should not be included in the review unless reanalysis is possible.

a) Was the intervention independent of other changes? (cut and paste from the paper verbatim)
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Score

YES

If there are compelling arguments that the intervention

occurred independently of other changes over time and

the outcome was not influenced by other confounding

variables/historic events during study period

Score

NO

If reported that intervention was not independent of

other changes in time

If Events/variables identified, note what they are

Score

UNCLEAR

If not specified in the paper

b) Was the shape of the intervention effects pre-specified?

Score

YES

If point of analysis is the point of intervention OR a

rational explanation for the shape of intervention effect

was given by the author(s). Where appropriate, this

should include an explanation if the point of analysis

is NOT the point of intervention

Score

NO

If it is clear that the condition above is not met

Score

UNCLEAR

If not specified in the paper

c) Was the intervention unlikely to affect data collection?

Score

YES

If reported that intervention itself was unlikely to af-

fect data collection (for example, sources and methods

of data collection were the same before and after the

intervention)

Score

NO

If the intervention itself was likely to affect data collec-

tion (for example, any change in source or method of

data collection reported)

Score

UNCLEAR

If not stated in the paper

d) Was knowledge of the allocated interventions adequately prevented during the study?***
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Score

YES

If the authors state explicitly that the primary outcome

variables were assessed blindly, or the outcomes are ob-

jective, e.g. length of hospital stay. Primary outcomes

are those variables that correspond to the primary hy-

pothesis or question as defined by the authors

Score

NO

If the outcomes were not assessed blindly

Score

UNCLEAR

If not specified in the paper

e) Were incomplete outcome data adequately addressed?***

Score

YES

If missing outcome measures were unlikely to bias the

results (e.g. the proportion of missing data was similar

in the pre and post intervention periods or the propor-

tion of missing data was less than the effect size, i.e.

unlikely to overturn the study result)

Score

NO

If missing data were likely to bias the results

Score

UNCLEAR

If not specified in the paper (do not assume 100% fol-

low-up unless stated explicitly)

f ) Was the study free from selective outcome reporting?

Score

YES

If there is no evidence that outcomes were selectively

reported (e.g. all relevant outcomes in the methods sec-

tion are reported in the results section)

Score

NO

If some important outcomes are subsequently omitted

from the results

Score

UNCLEAR

If not specified in the paper

g). Was the study free from other risks of bias?
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Score

YES

If no evidence of other risks of bias, e.g. should consider

if seasonality is an issue (i.e. if January to June comprises

the pre intervention period and July to December the

post, could the ’seasons’ have caused a spurious effect)

Score

NO

Score

UNCLEAR

*** If some primary outcomes were assessed blindly or affected by missing data and others were not, each primary outcome can be

scored separately.

6.5 Consumer involvement

7. Prospective identification by investigators of barriers to change

8. Intervention

8.1 Description of the external inspection intervention (cut and paste from paper verbatim):

8.1.1 Voluntary or mandatory review

8.1.2 Universally or targeted review (applied to all of an organisation or only sub-sections of it, e.g. to a clinical area or a

professional group)

8.1.3 Purpose and focus of the review

8.1.4 Type of external standards (description and evidence base of standards)

8.1.5 Who set the standards?

8.1.6 Who did the inspection? (governmental or non-governmental organisation)

8.1.7 How were results used (by the external body) to bring about the desired quality improvements

8.1.8 Recipient

8.1.9 Timing

a) Frequency/number of inspections

b) Duration of inspection

9. Outcomes

9.1 Description of the main outcome measure(s)

a) Healthcare organisational change (e.g. organisational performance)

b) Health professional behaviour

c) Patient outcomes

d) Economic variables (only if reported)

• Costs of the intervention

• Changes in direct health care costs as a result of the intervention

• Changes in non-health care costs as a result of the intervention

• Costs associated with the intervention are linked with provider or patient outcomes in an economic evaluation

9.2 Length of post intervention follow-up period

9.3 Identify a possible ceiling effect:

a) Identified by investigator

b) Identified by reviewer
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10. Results (use extra page if necessary)

10.1.1 For RCTs and NRCTs

10.1.2 For CBAs

10.1.3 For ITSs

Appendix 3. Dropped hospital quality indicators

Dropped hospital quality indicators Reasons

Neonatal mortality High variation in documenting neonatal births between hospitals

Surgical wound infections and time to surgery Only 9 hospitals (6 intervention and 3 control) performed surgery regularly, and

many records lacked information on infections and times to surgery

Financial solvency Strict budgeting control across all hospitals in the region, with reportedly no addi-

tional funds being assigned

W H A T ’ S N E W

Last assessed as up-to-date: 11 February 2016.

Date Event Description

11 February 2016 New citation required but conclusions have not

changed

The conclusions remain unchanged (no new eligible

studies identified, review includes two studies)

11 February 2016 New search has been performed This is the first update of the original review (Flodgren

2011). A new search was conducted, the composition

of the author team changed, and the review content

was updated to comply with new Cochrane methods

and MECIR standards
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C O N T R I B U T I O N S O F A U T H O R S

DGB screened the update search and produced a long list of possible eligible studies. GF assessed the eligibility of the citations in the

long list and produced a short list for reconciliation. GF updated the text of the review and DGB added search information and a

PRISMA table. All review authors read and approved the final version.

For the previous version of the review: GF and MP Eccles (MPE) sifted all the titles and abstracts and applied the eligibility criteria.

GF, MPE, MPP and SA Taber (ST) extracted data and assessed the risk of bias of included studies. GF drafted the review. MPE, MPP

and ST commented on drafts and approved the final version.

D E C L A R A T I O N S O F I N T E R E S T

GF state no conflict of interest.

DGB state no conflict of interest.

MPP state no conflict of interest.

S O U R C E S O F S U P P O R T

Internal sources

• Newcastle University, UK.

• Oxford University, UK.

• NIHR Cochrane Programme Grant, UK.

External sources

• NIHR Cochrane Programme Grant, UK.

D I F F E R E N C E S B E T W E E N P R O T O C O L A N D R E V I E W

Two of the authors on the original version of the review (Professor Martin Eccles and Sarah Taber) did not take part in this update.

One new review author (Daniela Gonçalves-Bradley) joined the review team. In the previous version of the review, two review authors

independently screened all references since most studies in the previous search were irrelevant, for this update one review author screened

all references to remove the irrelevant studies, and produced a long list that two review authors independently screened. We used

updated Cochrane/EPOC methods including the GRADE methods. We did not search some of the databases that were searched for

the original version of the review (i.e. Science Citation Index, Social Science Citation Index, ISI Conference Proceedings and Intute)

as the previous searches identified no unique relevant records.
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I N D E X T E R M S

Medical Subject Headings (MeSH)

Accreditation [∗standards]; Commission on Professional and Hospital Activities [∗standards]; Cross Infection [epidemiology]; England;

Guideline Adherence [standards]; Hospitals [∗standards]; Methicillin-Resistant Staphylococcus aureus; Organizational Culture; Out-

come Assessment (Health Care) [standards]; Professional Practice [∗standards]; Quality Assurance, Health Care [∗standards]; Quality

Improvement [∗standards]; Randomized Controlled Trials as Topic; South Africa; Staphylococcal Infections [epidemiology]
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