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Abstract 
Objective 
To determine (1) how medical registries provide information feedback to healthcare 
professionals, (2) whether this feedback has any effect on the quality of care, and (3) what the 
barriers and success factors are to the effectiveness of feedback.  
Data sources 
Original articles in English found in MEDLINE Pubmed covering the period January 1990 to 
August 2007. 
Review method 
Titles and abstracts of 6223 original articles were independently screened by two reviewers to 
determine relevance for further review. 
Data extraction and analysis 
We used a standardized data abstraction form to collect information on the feedback initiatives 
and their effectiveness. The effect of the feedback was only described for analytic papers, i.e. 
papers that attempted to objectively quantify the effect on the quality of care and to relate this 
effect to feedback as an intervention. For analysis of the effectiveness, we categorized the 
initiatives based on the number of elements added to the feedback.  
Results 
We included 53 papers, describing 50 feedback initiatives, of which 39 were part of a 
multifaceted approach. Our results confirm previous research findings that adding elements to a 
feedback strategy positively influences its effectiveness. We found 22 analytic studies, four of 
which found a positive effect on all outcome measures, eight found a mix of positive- and no 
effects and ten did not find any effects (neither positive nor negative). Of the 43 process of care 
measures evaluated in the analytic studies, 26 were positively affected by the feedback initiative. 
Of the 36 evaluated outcome of care measures, five were positively affected. The most 
frequently mentioned factors influencing the effectiveness of the feedback were: (trust in) 
quality of the data, motivation of the recipients, organizational factors and outcome expectancy 
of the feedback recipients.  
Conclusions 
The literature on methods and effects of information feedback by medical registries is 
heterogeneous, making it difficult to draw definite conclusions on its effectiveness. However, 
the positive effects cannot be discarded. Although our review confirms findings from previous 
studies that process of care measures are more positively influenced by feedback than outcome 
of care measures, further research should attempt to identify outcome of care measures that are 
sensitive to behaviour change as a result of feedback strategies. Furthermore, future studies 
evaluating the effectiveness of feedback should include a more extensive description of their 
intervention in order to increase the reproducibility of feedback initiatives and the 
generalizability of the results.  
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Introduction 
Many medical registries give information feedback to healthcare professionals on a continuous 
basis,1 even though there is no empirical basis for deciding how this feedback is best provided.2 
Therefore registries and healthcare professionals need to ascertain which way works best, so that 
giving feedback will become a more reliable approach to quality improvement and opportunities 
for improvement will not be missed. Therefore, this paper focuses on how medical registries 
give information feedback and on its effect on the quality of care. 
 As a result of governmental regulations, public demand, but also at their own initiative, 
more and more healthcare organizations have started to collect data in medical registries.1;3;4 We 
define a medical registry as a systematic and continuous collection of a defined data set for 
patients with specific health characteristics. The data are held in a central database for a 
predefined purpose and information is submitted by multiple units (e.g., hospitals or cardiac 
surgery departments). Whereas in the past the focus of these registries was on healthcare 
planning and epidemiological research, nowadays many of them are also used for accountability 
and quality improvement (QI). They may provide healthcare professionals with insight into their 
performance, motivate change and drive QI activities.5  
 To gain insight into professionals’ performance, structured data from registries play a 
central role in the Plan-Do-Study-Act (PDSA) cycle, especially when planning improvement 
activities and studying if these activities have been effective.6;7 Information feedback is a way to 
present these data to caregivers in a structured way, varying from a yearly paper report 
containing data aggregated for all participants together to a website where participants can have 
access to the most recent data, with the possibility of comparing their own results to that of their 
peers or to a national average. In addition to being a common approach to quality improvement, 
giving feedback to the original data providers is also a basic requirement for registries when 
aiming to increase the quality of the data and to motivate providers to collect data as part of their 
routine work.1;8;9 
  In their review, Jamtvedt and co-workers concluded that audit and information feedback 
can be effective in improving professional practice. However, they also found that decisions 
about how to provide information feedback must be guided by pragmatic factors and local 
circumstances.2 So from their review it remains unclear exactly which information feedback 
strategy works best. Jamtvedt et al. reviewed information feedback based on any healthcare data 
source, while we focused on feedback based on data from medical registries. As medical 
registries combine data from different facilities, benchmarking the performance of individual 
facilities is an important feature. Due to their ability of being used for benchmarking, registries 
are often used in continuous QI initiatives. In addition, Jamtvedt’s review was limited to 
randomized controlled trials (RCTs). Although randomized studies are seen as the optimal 
design for evaluating the effect of improvement strategies,10, observational studies are also 
valuable in understanding and evaluating such interventions.11-13 Hence, we aimed to include not 
only RCTs, but any peer-reviewed paper on information feedback within the context of a 
medical registry. Furthermore, where Jamtvedt et al. only reported on the effectiveness of 
information feedback, we also aimed to identify the barriers and success factors to this 
effectiveness as reported in the literature. Knowledge on possible barriers and success factors 
might influence both type and content of the feedback strategy.14 QI strategies tailored to such 
potential barriers and success factors are more likely to be effective.15-17  
 Our systematic review is aimed at healthcare professionals and others that are starting or 
running a medical registry and (are planning to) provide information feedback to their 
participants. As we identified barriers and success factors, this paper is also relevant 



Feedback by medical registries 

109 

for healthcare providers who receive feedback from a registry and who wish to use this 
information for their local quality improvement practice. 
The objectives of this paper were to determine (1) how medical registries provide information 
feedback to healthcare professionals, (2) whether this feedback has any effect on the quality of 
care and (3) the barriers and success factors for using this feedback for quality improvement. 

 
Methods 
Literature search strategy 
We searched MEDLINE Pubmed for original articles in English for the period January 1990 to 
August 2007. We used MeSH terms referring to medical registries (databases (factual), 
registries), combining them with MeSH terms referring to QI strategies (quality indicators, 
concurrent/utilization review, total quality management, benchmarking, program evaluation,  
peer review healthcare, medical/nursing audit) and MeSH terms related to other aspects of 
quality of care (outcome/process assessment healthcare, guideline adherence, professional 
competence, professional review organizations, practice guidelines as topic, geographic 
information system, national practitioner databank, quality of healthcare, quality assurance and 
patient care) (Figure 1).  
 Additionally, we performed a second search using the keywords performance feedback and 
quality improvement. To ascertain that no randomized controlled trials on this subject would be 
missed, we executed a third search based on the MeSH terms from search 1 that referred to QI 
strategies, combining them with randomized controlled trial as a publication type . Finally, we 
hand searched the reference lists of all relevant editorials and reviews identified in the first three 
searches (see Appendix A for the full search query). 
 
Inclusion of relevant articles 
We only included articles that concerned information feedback based on data from a medical 
registry. We used the definition of medical registries as stated in the glossary of terms 
(Appendix B). Hence, databases solely created for experimental studies, data collections on 
entire communities without specific health characteristics as well as local electronic health 
records (EHRs) used for patient care were excluded. For this review we defined information 
feedback as any summary of clinical performance of healthcare over a specific period of time. 
The information feedback should be provided to healthcare professionals or (departments 
within) facilities responsible for patient care.2;18 We excluded information feedback to policy 
makers or to patients. In the remainder of this paper information feedback is further referred to 
as feedback. 
 All four persons involved in the review process (SV,KJ,NK,AR) were experts in the field 
of medical registries. The principal reviewer (SV) examined the titles and available abstracts of 
all articles from the first three searches and considered them for inclusion according to the 
inclusion criteria. Each of the other three reviewers did the same for one third of the articles 
independently of the principal reviewer. In case title and abstract did not contain sufficient 
information to decide on inclusion, the full paper was read. For search 4, two reviewers (SV, KJ) 
independently searched the reference lists of the relevant reviews and editorials from search 1, 2 
and 3 by title, and retrieved the full paper if relevancy was assumed. For all four searches, we 
reached consensus through discussion in case of disagreement. Papers published in conference 
proceedings were included only if no full paper of the study was published. 
 After the process of inclusion, the principal reviewer abstracted the relevant data for all 
included articles, using a standardised data abstraction form as described below. The other 
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reviewers independently did one third each. For each article, the captured information was 
compared and differences were discussed until consensus was reached. When information for 
completing the data abstraction form was missing, additional sources –such as websites or cited 
literature- were consulted.  
 

 

Figure 1: Search strategy and search results 
* number of handsearched reviews included by title (containing 2764 references) and the number of full papers requested and 
screened for inclusion, respectively 

 

SEARCH STRATEGY

SEARCH RESULTS

Reasons for exclusion of full papers (n=134)
• no feedback provided (n=57)
• no continuous data collection (n=57)
• feedback not based on registry data (n=12)
• feedback not provided to health care professionals/-facilities (n=10)
• data processing/-analysis not by organization independent of data collectors (n=8)
• data not submitted by multiple units (n=8)
• no summary of clinical performance (n=3)
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Analytic framework – data collection 
To systematically capture information from the included articles relevant for answering our 
review questions, we developed, tested and adapted a data abstraction form that served as the 
basis of the analytic framework for collecting and analyzing our results (Appendix C). The first 
part of the form contained the registration unit of the medical registry that was used as the 
source of the feedback and the purposes for which data in the registry were being collected 
(monitoring/improving quality of care, epidemiology, administrative, patient care). To describe 
the feedback initiatives, the main part of the data abstraction form comprised elements, which 
were identified in the literature as being relevant for the effectiveness of feedback: setting 
(inpatient - cardiovascular, inpatient - non cardiovascular, outpatient, other/mixed), medium 
(e.g., paper, electronic), frequency, recipient, the type of quality information reported in the 
feedback (information on structures, processes or outcomes of care), the level at which data in 
the feedback were aggregated, the benchmark that was used for comparison of the reported data 
(e.g., averages, best performers), whether data were case-mix adjusted or data on case-mix were 
provided in the feedback, timeliness (i.e., the time between the occurrence of an event and the 
reporting of that event), and the additional elements besides feedback used within a multifaceted 
approach (MFA), such as a QI team or the dissemination of educational material.2;19-22 The last 
part of the data abstraction form regarded the reported effect of the feedback. It contained items 
on study characteristics (whether the study was randomized and/or controlled, the groups that 
were compared in the study and the primary clinical outcome measures of the study) and the 
study results (the reported statistical significance and the clinical relevance as reported by the 
authors themselves). Barriers and success factors to the effectiveness of the feedback as reported 
in the papers were also added as items. The effect of the feedback was only described for 
analytic papers, i.e. papers that attempted to objectively quantify the effect on the quality of care 
and to relate this effect to feedback as an intervention. For descriptive papers –i.e., papers only 
describing the development or application of information feedback– this last part of the form 
was not completed.  
 
Analytic framework – data analysis 
For the reporting of the feedback initiatives we grouped them based on their setting. Previous 
research concluded that a multifaceted approach to QI is more effective than methods consisting 
of a single element.16;17;22;23 Therefore, to further analyze the effects of feedback as reported in 
the analytic papers, we categorized the feedback initiatives by the number of additional MFA 
elements in the intervention groups of the studies compared to the control groups. The 
categories were: no MFA elements (i.e., feedback only), feedback combined with one or two 
MFA elements, feedback combined with more than two MFA elements, or MFA elements only 
(e.g., when both intervention and control group received feedback, but the intervention group 
also received additional elements). Furthermore, we distinguished the effect of feedback on 
process of care measures from the effect on outcome of care measures. Lilford and colleagues20 
concluded that process of care measures –when based on agreed criteria and supported by 
evidence or logic– offer advantages over outcome of care measures as a practical instrument to 
stimulate change. They stated that this is because process of care measures are a direct measure 
of performance and incorporate the target for action, whereas outcome measures are related 
more indirectly.  
 We only took into account the primary, clinical outcome measures of the study. The 
measured effects were classified as (statistically significant) positive, (statistically significant) 
negative or as no (statistically significant) effect. The effects were not further quantified as 
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comparability of study results was limited. Because of the heterogeneity of the designs described 
in the analytic papers we classified the studies as randomized controlled (RCTs), non-
randomized controlled (i.e., exposition is compared to non-exposition and allocated non-
randomly; participants cannot be their own controls) and non-randomized non-controlled (i.e., 
before-after design, e.g. case-studies within a single center where a baseline period was 
compared to the period after the intervention).   
 Based on Grol et al. and Cabana et al.,24;25 we categorized all barriers and success factors 
to the effectiveness of the information feedback reported in the analytic papers as referring to: 
(a) characteristics of the feedback initiatives (subcategories being intensity (e.g., frequency), 
timeliness, dissemination of information, (trust in) data quality, case-mix adjustment, level of 
aggregation, available information (e.g., on specific guidelines), ease of implementation, 
confidentiality/non-judgmental tone); (b) additional elements of the MFA (trust in QI principles 
(e.g. implementing a PDSA cycle), clinical consultation, use of predefined targets, tailoring 
implementation of QI to local needs); (c) knowledge of the recipients (i.e., being aware of and 
familiar with the provided feedback); (d) self-efficacy of the recipients (i.e. believing that one 
can influence the quality of care reported in the feedback); (e) motivation of the recipients; (f) 
outcome expectancy of the recipients (i.e., seeing opportunity for improvement); and (g) 
environmental factors (external factors (e.g., public awareness), reimbursement, availability of 
resources, organizational factors (e.g., availability of infrastructure for implementation of QI) 
and support by the management). Each subcategory was illustrated with one or more citation. 
All reviewers (SV, KJ, NK, AR) individually categorized all barriers and success factors and 
discussed their classification until consensus was reached.   

  
Results 
Search 
After removing duplicates our search strategy resulted in 3459 original articles and 145 reviews 
and editorials. Initial screening of titles and abstracts resulted in 146 original articles for full text 
screening and 108 reviews eligible for hand searching the reference lists. These reference lists 
contained 2764 references, 41 of which we selected for full text screening. Finally, we included 
53 papers in total (Figure 1), 24 of which were classified as analytic. The most common reasons 
for exclusion of full papers were that either no feedback was provided or that the data collection 
was not continuous, i.e. not meeting our definition of a registry. 
 
Registries 
The 53 included articles described 47 different registries. Improving the quality of care was the 
purpose of data collection for 38 registries. In five cases a claims database was used as a source 
for the feedback.26-32 One registry had patient care as one of its purposes for data collection 33. 
Data on the registries can be found in Table 1. 
 
Feedback initiatives 
The 53 papers included in our review described 50 different feedback initiatives. In this section 
we summarize their characteristics. Feedback initiatives were mostly undertaken in the inpatient 
setting (n=31); twelve were related to cardiovascular care. Reports were usually on paper 
(n=18), although in most cases the feedback medium was not described explicitly (n=21). They 
were mostly provided quarterly (n=19) or less frequently (n=16), having the facility (n=28) 
and/or the individual caregiver (n=14) as the most common recipients.  
 



 

 

Table 1 Feedback initiatives from medical registries 

Ref Registration unit Medium 
Fre 

quency 
Specifi 

city 
Reci 
pient 

Benchmark 
Qual 
info 

Timeliness 
(months) 

MFA elements 

Inpatient – cardiovascular 

34;35 
patient discharged after acute 
myocardial Infarction (AMI) 

paper quarterly facility facility average;peers P / O ND 
review by management; process-
of-care investigations; local action 
plans. 

26 claim a) 
paper;  

electr. copy
one time facility facility average; peers P / O 

26 – 36 encouraging dissemination of 
report card. 40 – 51 

36 
hospital admission with 
symptoms suggestive of acute 
coronary syndrome 

n.a. n.a. facility facility 
average; other 

targets 
P real-time online analysis  

37;38 admission at critical care unit paper annual 
facility 
patient 

caregiver;
QI team 

average; peers; 
other time period 

P real-time 

QI team; CQI education; ongoing 
IT support; QI action plans; 
exchange of QI tools between 
participating sites; on-line analysis 
(control charts). 

39 
percutaneous coronary 
intervention and 
catheterization 

paper 
quaterly; 
annual 

facility ND average;peers P / O ND scientific evidence 

40;41 
major cardiac procedure for 
adults 

paper; 
electr. copy

semi 
annual 

facility caregiver 
average;  

best performing 
P ±2–8 

opinion leader; measure specific 
CQI info (newsletter, website); 
CQI action plan; CQI education 
material. 

42 
major cardiac procedure for 
adults 

ND quarterly facility facility peers O ND 

support by clinical process 
specialist;  CQI action plans; 
clinical data support via evidence-
based protocols; multidisciplinary 
performance improvement 
committee. 

42 
major cardiac procedure for 
adults 

ND 
semi 

annual 
facility facility average peers P / O ±2–8 optional visits to best performers; 

software with risk algorithm for 
sites to analyze own data. ND 

semi 
annual 

facility facility peers O ±2–8 

43 
patient hospitalized with acute 
decompensated heart failure 

ND quarterly facility facility 
average; peers; other 

time period 
P / O ND 

QI toolkit to diagnose acute 
decompensated heart failure and 
provide therapies. 

44 
patient with congestive heart 
failure 

ND quarterly facility facility 
best performing; 

other targets 
P / O ND none 

  



 

 

Table 1 (continued) 

Ref Registration unit Medium 
Fre 

quency 
Specifi 

city 
Reci 
pient 

Benchmark 
Qual 
info 

Timeliness 
(months) 

MFA elements 

45 
patients at high risk for non-
ST-elevation  acute coronary 
syndromes 

ND quarterly facility facility 
average; peers;  best 

performing 
P ND tailored education; on-site visit on request. 

46 patient admitted with AMI website 
on 

request 
facility QI team average; peers P / O 1 week 

discussion meetings (regional/national); 
management involvement; QI plans; 
facilitate education and networking between 
hospitals 

Inpatient – non cardiovascular 

47 patient assessment ND 
semi 

annual 
facility facility 

average; other time 
period 

O ±2–8 
managers trained in QI practice; 
identification of high outliers by regional 
administrators. 

48 hospital ND ND facility ND peers S/P/O ND 
workshops; user group meetings to support 
QI. 

49 
spine related surgical 
procedure a) 

ND 
annual 

facility ND average P / O 
ND 

support with statistical analysis and 
illustration of data. 

publication ND n.a. ND ND  

50 
patient in rehabilitation 
hospital program 

paper quarterly facility caregiver average;peers O ND 

interdisciplinary discussion meetings to 
formulate quarterly QI action plans; 
formulate clinical practice pathways; staff's 
education on facility's outcome; ongoing 
discussions with teams to revise discharge 
planning processes and reduce variation in 
patients' functional performance. 

9 newborn a) paper one time facility facility peers P / O 8–14 none 

51 colonscopy ND one time 
caregiver 
facility 

caregiver peers P / O ±6  discussion meeting 

52 very low birth weight infant website 
quarterly 

facility ND average; peers 
ND 

ND 
CQI education; exchange of knowledge 
between participating sites. annual O 

53 
trauma victims arriving at 
hospital 

paper quarterly 
facility; 
patient 

facility other targets P / O ND None 

54 
pediatric patient in 
participating hospital 

website 
on 

request 
facility facility peers; guidelines S/P/O > 4 None 

55 
total hip replacement 
procedure 

publication 
website 

annual facility facility average P / O max. 12 None 

  



 

 

Table 1 (continued) 

Ref Registration unit Medium 
Fre 

quency 
Specifi 

city 
Reci 
pient 

Benchmark 
Qual 
info 

Timeliness 
(months) 

MFA elements 

33 
patient receiving cystic 
fibrosis care in center 

n.a. n.a. 
facility; 
patient 

caregiver peers 
S / P / 

O 
ND None 

56 cancer case 
paper; 

electr. copy 
annual facility facility 

peers; other time 
period; guidelines 

P / O ±3–15 local QI projects; discussion meeting 

57 patient treated in burn center publication annual facility ND average S/P/O ND None 
58 patient with breast cancer ND quarterly patient facility average; guidelines P ND None 

59 groin hernia operation ND yearly facility facility 
average other time 

period 
P/O ND None 

60 nursing home resident paper quarterly facility facility 
other time period; 
peers; other targets 

P/O 

data 
obtained 

quarterly/at 
significant 
change in 
condition 

CQI education; support with interpretation 
of feedback report; clinical consultation. 

61 adverse event n.a. n.a. facility ND peers P ND 
website; field representative for every 
hospital; template to perform a root-cause-
analysis. 

62 hospital discharge a) ND annual facility facility 
average; peers;  

other time period 
P/O 

max 1–2 
year 

discussing data with staff; staff's clinical 
education. 

63 patient with (acute) stroke website monthly facility facility 
peers; other time 

period 
P ±1–2 none 

Outpatient 
64 referral to home health care ND quarterly patient facility 

peers; other time 
period 

O ±1–4 
review by management; process-of-care 
investigations; local action plans. 

65 consumer receiving home care ND annual facility facility 
average; other time 

period 
S/P/O ±3–15 

discussion meeting to support staff and 
boards on reading and using the report. 

66 
end-stage renal disease  
treatment a) 

paper monthly ND ND ND O ND scientific evidence. 

67 mammogram or breast biopsy paper quarterly 
caregiver
facility 

caregiver 
average; peers; other 

targets 
P / O 3–9 

interventions and recommendation for 
training and education from special 
committee. 

 
  



 

 

Table 1 (continued) 

Ref Registration unit Medium 
Fre 

quency 
Specifi 

city 
Reci 
pient 

Benchmark 
Qual 
info 

Timeliness 
(months) 

MFA elements 

68 
patient receiving ambulatory 
behavior health care 

ND quarterly facility QI team average P /O ±1–4 

quarterly reviewing of results by core 
leadership team; annual teleconference calls; 
quarterly newsletter; annual user group 
meetings to facilitate training; best practice 
sharing. 

69 patient with diabetes a) paper 

quarterly patient caregiver none 

ND ND 

guideline dissemination; feedback to 
patients; automated prompt for recall for 
patients and GPs; structured management 
sheet (incl. patient-specific suggestions), 
monitoring non-attendance; educational 
activities. 

annual facility facility peers 

27 
drug claim a) 

paper quarterly caregiver caregiver average P/O 2–8 
targeted guideline-based educational 
bulletins incl. practical tips. 

28 paper 
two- 

monthly 
caregiver caregiver 

peers; best 
performing 

P < 1 year 
educational bulletins with emphasis on 
practical tips; information to give to patients 

70 dialysis patient ND 

annual 

facility facility peers 

ND ±3–15 CQI-/clinical education; educational 
material; support with CQI plan; QI 
coordinator; phone call when targets are not 
met. 

quarterly P ND 

29 drug claim a) paper one time caregiver caregiver none P < 6 months clinical educational material 

31 1) purchase of subsidized 
drug a) 
2) claim for subsidized drug 1 

paper one time facility caregiver peers P 
4–16 

months 
clinical guidelines 

30 paper quarterly 
facility 

caregiver 
other time period 

P ±1–4 guideline statement 
region peers 

71 dialysis patient ND 
semi 

annual 
facility facility average; guidelines S/P/O ND part of CQI 

72 
patient registered with a 
general practitioner a) 

paper annual facility caregiver average S/P/O ±3–15 discussing data with medical facilitator 

32 claim a) paper one time caregiver caregiver 
average; best 
performing 

P ND none 

 
  



 

 

Table 1 (continued) 

Ref Registration unit Medium 
Fre 

quency 
Specifi 

city 
Reci 
pient 

Benchmark 
Qual 
info 

Timeliness 
(months) 

MFA elements 

Other / mixed 
73 patient using health services ND 

quarterly 
annual 

facility facility peers P ±1–4 medical audits 

74 
managed care organization 
member meeting specification 
for one or more disease 

ND ND 
facility;  
health 
plan 

facility;  
health plan 

peers; other targets P / O ND none 

75 
patient with one of 8 health 
conditions  

paper 
semi 

annual 
caregiver
facility 

facility average P / O 
disease 
specific 

conference; discussion meetings 

76 anatomic pathology error ND ND ND ND peers P / O ND root cause analysis of diagnostic error 

Abbreviations: AMI, acute myocardial infarction; CQI, continuous quality improvement; GP, general practioner; IT, information technology; MFA, multifaceted approach; ND, not 
described; n.a., not applicable; O, outcome; P, process; QI, quality improvement; Qual info, quality information  in feedback; Ref, reference; S, structure 
a) Registry does NOT have monitoring/improving quality of care as a purpose for data collection 
± Estimated timeliness based on information on data processing and feedback frequency 
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Eight papers did not describe the recipient of the feedback. In 22 cases, the feedback contained 
data on both process- and outcome of care measures, in fourteen cases only process measures 
were reported and structure measures were part of the reported data in seven initiatives. Data 
were almost always presented aggregated on the facility level (n=43), in some cases combined 
with information aggregated on caregiver- or patient level (n=9). Almost all feedback methods 
reported at least one benchmark when presenting data, with comparisons to peers (n=34) and/or 
some average (n=28) used most frequently. Almost one third of the feedback initiatives provided 
data on case-mix or case-mix adjusted data (n=15). For nine initiatives, it was not described if 
any case-mix adjustment was performed. Most papers did not give information on the time 
between the occurrence of an event and the reporting of that same event (n=24), but in fifteen 
cases we could estimate the timeliness of the feedback by using information on the data 
processing and the frequency of the feedback. Timeliness varied greatly from real-time36-38 to 
more than three years.26 Two feedback initiatives offered the possibility of online data entry.36-38 
This facilitated real-time online performance feedback including a comparison with national 
averages.  
 The majority of the feedback initiatives (n=39) comprised multifaceted approaches 
(MFAs). Common MFA elements were clinical education (n=17), support with analyzing and/or 
improving processes (n=17) and discussion- and educational meetings on the interpretation of 
the feedback (n=10). 
 
Effect of the information feedback 
Table 2 displays information from the 24 analytic articles describing the results of 22 studies 
evaluating the effect of a feedback method on one (n=8) or more (n=14) primary, clinical 
outcome measures. Four studies found a positive effect on all primary outcome measures, eight 
found a mix of positive and no effects and ten did not find any effect. None of the 22 studies 
reported a negative effect. We found nine analytic studies that used a medical registry as a 
source for feedback that did not have quality improvement as its primary goal.9;26-31;62;66 Of those 
studies, two found a positive, one a mixed and six found no effect. 
 Table 3 contains data on the influence of feedback on process and outcome of care 
measures that were evaluated in the analytic studies. Appendix D provides more specific 
information on these measures. Of the 43 process of care measures that were evaluated, more 
than half referred to an inpatient-cardiovascular setting (n=24). Of the 43 measures, 26 were 
positively affected by the feedback initiative, eighteen of which were evaluated within the 
inpatient-cardiovascular setting and concerned the proportion of patients being prescribed the 
preferred medication (n=11),37;38;40;41;46 receiving some other preferred treatment (n=3)37;38;46 or 
receiving treatment within a certain time frame (n=4).36;52 Of the seventeen process measures 
that were not influenced by the feedback, seven were related to medication prescription in the 
outpatient setting.28-31 Of the 36 evaluated outcome of care measures, almost all were related to 
the inpatient-non-cardiovascular setting (n=34)9;50-52;59;60;62;64 and mostly concerned adverse 
outcomes like in-hospital mortality,52 the number of caesarean births9;62 or the prevalence of 
pressure ulcers in nursing home residents.60 Of all 36 evaluated outcome of care measures, five 
were positively affected59;60;64 among which the risk of re-operation after hernia surgery.59 
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Table 2 Effect of feedback on the primary, clinical outcome measures (analytic papers only) 
Feedback 
initiative 
category 

Study design Total Statistically significant effect 

positive mixed no negative 

No MFA 
elements 

randomized 
controlled 2   9;72  

non-randomized 
controlled 

1 59    

non-randomized  
non-controlled 

     

Feedback + 1 or 
2  MFA 
elements 

randomized  
controlled 

7 27;66 28 
26;29-

31 
 

non-randomized 
controlled 

     

non-randomized  
non-controlled 

3  64 51;62  

Feedback + > 2 
MFA elements 

randomized  
controlled 

2  40;41a); 60   

non-randomized 
controlled 

     

non-randomized  
non-controlled 

3 46  42;50  

MFA elements 
only 

randomized  
controlled 

2  5270   

non-randomized 
controlled 

1  37;38a)   

non-randomized  
non-controlled 

1  36   

Total randomized  
controlled 

13 27;66 
28;40;41a);
52; 60;70 

9;26;29
-31;72 

 

non-randomized 
controlled 

2 59 37;38a)   

non-randomized  
non-controlled 

7 46 36;64 
42;50;5

1;62 
 

Abbreviations: MFA, multifaceted approach 
a) two references describing the same feedback initiative 

 
More than half of the studies (n=13) were randomized and controlled (RCTs). Two of them 
reported a positive effect, five studies reported a mixed effect and six found no effect. From the 
nine non-randomized studies two reported a positive effect, three a mixed effect and four 
reported no effect.  
Regarding the number of MFA elements, only three studies evaluated the effect of feedback 
alone. Most studies (n=10) used a strategy consisting of feedback combined with one or two 
other elements, with dissemination of clinical educational material being the most common 
addition (n=6). Within this category, two reported a positive effect, while two found a mixed 
effect and six reported no effect. Specific QI elements –such as a QI plan, QI team or QI 
education- were most common in the other two categories: feedback combined with more than 
two elements and MFA elements only.   
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Table 3: Number of process versus outcome of care measures affected by feedback 

Category References 
Positively 
influenced

Not 
influenced

Total 

Process measures 
Preferred treatment –  
medication 

26-31;36-
38;40;41;46;60;64 

13 13 26 

Preferred treatment –  
other 

37;38;40;41;46;52;66 5 1 6 

Time-to-treatment 36;52 6 2 8 

Other 70 2 1 3 

Total 26 17 43 
Outcome 
Adverse outcome – 
mortality 

52;62 - 2 2 

Adverse outcome – 
unplanned procedures  

9;51;62 - 4 4 

Adverse outcome – 
other 

42;52;59;60;62;64 4 18 22 

Patient-centered 
outcome 

51;64 - 4 4 

Other 27;50;62 1 3 4 

Total 5 31 36 
 
In these two categories, only one study reported a positive effect, most found a mixed effect 
(n=6) and two reported no effect. More detailed information on the analytic articles is presented 
in Appendix D. 
 Tables 4 lists per (sub)category the number of barriers to the effectiveness of feedback 
(n=48) that were reported in fourteen studies. Twenty-three of those barriers were feedback 
related. Lack of (trust in) data quality was the subcategory containing the most barriers (n=7) 
reported in five papers,9;26;38;51;60 followed by lack of intensity that was reported as a barrier in 
four studies.9;26;31;41 Another frequently mentioned factor was lack of motivation of the recipients 
of the feedback as reported in eight papers. For the category environmental barriers (n=8), half 
of the barriers were related to organizational constraints,60;62;64 e.g., inadequate facilities to 
permit improvements.64 None of the studies reported barriers related to the knowledge or self-
efficacy of recipients, the ease of implementation, confidentiality, clinical consultation, the use 
of predefined targets, the tailoring of implementation of QI to local needs, the availability of 
resources or to support by the management. 

 

  



Feedback by medical registries 

121 

Table 4: Barriers to the effectiveness of information feedback 
Barrier 
category 

Barrier 
subcategory 

Citations from references 

Feedback 
related 
barriers 
(n=23)* 

Lack of 
intensity (n=4) 

“…our intervention was not intensive enough to have an impact on quality 

of AMI care.” 26, pp 315-6 

“…the GPs received prescriber feedback letters only once.” 31, p 50 

Insufficient 
timeliness (n=1) 

“…the information might not have been presented close enough to the time 

of decision making.” 30, p 131  

Lack of 
dissemination of 
information 
(n=3) 

“…inadequate dissemination within the hospitals.” 9, p 139 

Lack of (trust 
in) data quality 
(n=7) 

“…the administrative data were perceived as invalid or irrelevant to 

practice. It is possible that report cards constructed using chart review data 

may be more effective than those constructed using administrative data 

because physicians are less skeptical of their data quality. 26, pp 315-6  

“Local administrative routines in some of the hospitals made it difficult to 

obtain reliable data on the number of colonoscopies intended to be 

registered in Gastronet.” 51, p 484 

Lack of case-
mix adjustment 
(n=3) 

“the ‘my patients are sicker’ syndrome.” 62, p 478  

Insufficient 
level of 
aggregation 
(n=2) 

“For partnership practices, the GPs were shown prescribing data at practice 

level, not at the level of the individual prescriber. Hence, it was not 

possible for a partnership GP to see whether suboptimal performance was 

due to his prescribing habits or to other GPs within the practice.”  31, p 50 

Lack of 
information 
(n=3) 

“…we anonymised patients' identities. Even if the GPs were determined to 

optimise treatment of patients with a need for inhaled steroids, they had to 

wait until they were contacted by those patients, alternatively the GPs had 

to go through their patient records” 30, p 131 

MFA related 
barriers (n=2) 

Lack of trust in 
QI principles 
(n=2) 

“It is difficult to convince staff to use continuous quality improvement 

principles.” 60, p 536 

Lack of 
motivation 
(n=9) 

  “As the intervention was unsolicited, the participants had not agreed to 

review their practice.” 30, p 131 

“Despite explicit instructions to the contrary, many participants expressed 

reluctance to have their profile appear too different from that of the peer 

group, even if the difference was in the direction of the more appropriate 

practice. …’herd effect’” 27, p 391 

Lack of 
outcome 
expectancy 
(n=6) 

 “…the current rates were not considered a problem.” 9, p 139 
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Table 4 (continued) 
Environmental 
barriers (n=8) 

External barriers 
(n=3) 

“Some appointments were frustrating because situations would occur 

that prevented the scheduled site visit at the last moment, after the 

consultant had traveled two or more hours to meet with staff. Finding 

consultation staff close to the area would reduce travel time and provide 

more options for scheduling site visits” 60, p 535 

“…there is greater public awareness now of the need to reduce 

unnecessary antibiotic prescribing than of the known risks of 

benzodiazepine use.” 28, p 838 

Organizational 
constraints (n=4) 

“Most of the participating nursing facilities did not have well-developed 

quality improvement programs with systems to support implementing 

changes needed in care delivery.” 60, p 536 

Lack of 
reimbursement 
(n=1) 

“Examples of barriers include lack of alignment of reimbursement 

incentives among hospitals and physicians” 62, p 478 

* The number of barriers in each (sub) category is stated between parentheses 

 
Table 5 displays the number of success factors (n=63), reported in fourteen studies. Just as the 
barriers, many success factors were related to the feedback (n=26). Within this category 
sufficient timeliness, dissemination of information, (trust in) data quality and 
confidentiality/non-judgmental tone were the largest subcategories, all containing five success 
factors. Success factors related to the MFA were mentioned fifteen times. Five success factors 
from three studies were related to trust in QI principles.37;42;52  
 Using local teams to increase local acceptance37 is an example in the subcategory of 
tailoring of implementation of QI to local needs (n=4). Organizational opportunities (n=7) 
formed the largest subcategory within the category of the environmental success factors (n=14), 
such as the availability of a group-practice framework with its potential for peer support and 
pressure.29 Motivation and outcome expectancy of recipients both contained four success 
factors. No success factors were reported related to the knowledge or self-efficacy of recipients, 
or to the intensity of the feedback. 

 
Discussion 
In this review we aimed to determine how medical registries provide feedback to healthcare 
professionals, assess its effect on the quality of care and identify barriers and success factors for 
this effectiveness. In our systematic review 53 papers were included, describing 50 diverse 
feedback initiatives. We found that medical registries mainly provided quarterly paper reports to 
healthcare facilities. The reports typically contained data aggregated on the facility level 
regarding process and outcome of care measures and with benchmarks to facilitate comparison. 
Almost all reports were combined with other elements (e.g. education) to form a multifaceted 
approach (MFA) for improving the quality of care.  
 Previous studies concluded that a MFA might be more effective than a single 
intervention.16;17;22;23 Although we found only three studies evaluating the effect of a report 
alone, the results of our review also suggest that adding components to a feedback strategy 
positively influences its effectiveness. Furthermore, MFA related elements, e.g. using QI 
principles like the PDSA cycle or using local teams to tailor the implementation of QI to local 
needs, were frequently mentioned as factors influencing the effectiveness of feedback.  
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Table 5: Success factors to the effectiveness of information feedback 
Success factor 
category 

Success factor 
subcategory 

Citations from references 

Feedback 
related success 
factors  
(n=26) 

Sufficient 
timeliness (n=5) 

“We feel that locally compiled and up-to-date performance feedback by 

a web-based registry is superior to feedback generated and distributed by 

a central peer-review organization.” 37, p 1180  

Dissemination of 
information (n=5) 

“The results of the current care were easily communicated to all the 

physicians and the staff at the department.” 37, p 1180   

“Social networking is an important contributor to the success of 

collaborative initiatives. Workshop exercises, discussion periods, the 

opening dinner, conference calls, and the email discussion list were 

designed to promote collaborative learning within and among teams.” 52, 

p 6 

Easy to 
implement (n=3) 

“The feedback strategy is attractive because it is inexpensive and can be 

implemented readily even in geographically remote regions, where 

conventional continuing medical education interventions may be less 

accessible.” 27, p 391 

(trust in) data 
quality (n=5) 

“ A significant feature of this [QI] program has been its effort to improve 

faulty or inadequate data.” 62, p 479 

Case-mix 
adjustment (n=1) 

“…provided a clinically integrated mechanism for ongoing measurement 

of quality process and outcomes measures and evaluation in the context 

of adjusted patient risk” 41, p 53 

Sufficient 
information (n=2) 

“...to carefully select key quality indicators so that they cover different 

aspects of the process.” 37, p 1179 

Confidentiality/ 
non-judgmental 
tone (n=5) 

“…the simple intervention that we describe…won acceptance through a 

collegial tone and confidential feedback.” 27, p 392 

MFA related 
success factors 
(n=15) 

Use of QI 
principles  

(n=5) 

“Hospital teams learnt the habit for change involving the PDSA (plan, 

do, study, act) improvement model.” 52, p 6 

Clinical 
consultation (n=3)

“The members of the research group visiting the hospitals felt that their 

visits were welcomed: they showed that someone was interested in the 

problems of the hospital personnel, and was only asking something from 

them.” 9, p 136 

Use of predefined 
targets (n=3) 

“This site-specific feedback, along with national and best-practice 

benchmarks, provided contemporaneous data for…goal setting…” 41, p 54 

Tailoring 
implementation of 
QI to local needs 
(n=4) 

“The fact that local tools and process changes were designed and 

implemented by the local teams made the local acceptance easier, 

compared with a model where a centralized expert group distributes 

prefabricated material  37, p 1180 
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Table 5 (continued) 
Success factor 
category 

Success factor 
subcategory 

Citations from references 

Motivation 
(n=4) 

 “A high level of participant involvement is critical to the acceptance and 

success of a performance evaluation program such as this. Much of the 

success of this program to data is attributable to the direct, hands-on 

involvement of MHA members…” 62, p 479 

Outcome 
expectancy 
(n=4) 

 ‘…the teams reviewed and modified their aims involving the staff back 

home” 52, p 6  

Environmental 
success factors 

(n=14) 

External success 
factors (n=1) 

“…timing of the study in relation to changes being introduced in general 

practice, combined with the type of data provided in feedback, produced 

a heightened receptivity to information feedback” 72, p 23 

Availability of 
resources (n=2) 

“The team had …resources…to test different process changes…” 37, p 1179 

Support by the 
management 
(n=4) 

“The management was enthusiastic and supportive.” 37, p 1179 

Organizational 
opportunity (n=7) 

“…the very nature of the group-practice framework with its potential for 

peer support and pressure may itself be a reinforcing feature of any 

intervention.” 29, p 143 
* The number of barriers in each (sub) category is stated between parentheses 

 
We therefore advise medical registries to not just send a report to their participants, but to extend 
their feedback strategy with additional elements. However, due to the heterogeneity of the 
feedback initiatives, it remains unclear which (combinations of) elements are most effective. 
 We found that process of care measures were more often positively influenced by feedback 
than outcome of care measures. On one hand, this concurs with the conclusion of Lilford and 
colleagues that process of care measures are preferable over outcome of care measures when 
trying to stimulate change, because they are a direct measure of performance and incorporate the 
target for action.20 On the other hand, it may simply demonstrate the difficulty of changing an 
outcome of care measure which is frequently multifactorial and often lacks a one-to-one 
relationship with one process of care measure, such as the provision of preferred therapy. A 
majority of the process of care measures were evaluated in the inpatient cardiovascular care 
setting. Most of them could be positively influenced by feedback whereas in this area outcomes 
of care were rarely measured. In the inpatient non-cardiovascular care area only few process of 
care measures were used and a conclusive positive effect of feedback on outcomes was 
evaluated but not found. A possible explanation for these differences is that in cardiovascular 
medicine protocols may be available more often compared to non-cardiovascular care, making it 
easier to assess processes of care by evaluating adherence to these protocols. Hence, our advice 
to registries is to use adherence to available protocols as process of care measures in addition to 
any outcome measures collected, and to aim their feedback strategy at improving these 
measures. Also, further research is needed to identify outcome of care measures that are 
relatively sensitive to behavior change as a result of feedback. 
 We are the first to have extensively searched the literature for and categorized barriers and 
success factors to the effectiveness of feedback. Frequently mentioned factors were the (trust in) 
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quality of the data that served as a source for the feedback, motivation of the recipients, 
organizational factors (e.g., the availability of infrastructure for implementation of QI) and 
outcome expectancy of the recipients of the feedback. As knowledge on barriers and success 
factors might influence both type and content of the feedback strategy,77 we advise medical 
registries to use the barriers and success factors from our review as input for the development of 
their feedback strategy, as many of them might be more widely applicable. Recipients of the 
feedback can also benefit from the results from our review when planning to use feedback for 
local QI initiatives by anticipating on barriers and success factors where possible. Together with 
the registry they can, for example, ensure their trust in the data quality or formulate predefined 
targets for QI. 
 Other systematic reviews have investigated the methods and effects of feedback on the 
quality of care.2;21;22 However, none of them focused on medical registries as a source for 
feedback. One explanation might be that registries are not easily adopted as a data source 
because of their limited possibilities to deliver timely feedback. Timeliness of the feedback 
varied greatly between studies and we found lag times up to three years. We also identified 
timeliness as an influencing factor to the effectiveness of feedback and we advise registries to 
keep the time between the delivery of care and sending feedback to the caregiver as short as 
possible in order to improve its use in daily healthcare. To facilitate this, registries could 
encourage timely data entry/delivery by offering the possibility of online data entry and analysis 
in a central database. Another possibility is to actively promote the implementation of electronic 
health records (EHRs) in the participating facilities, so that data already entered for patient care 
can be extracted and sent to the registry. As we only found one registry that had patient care as a 
purpose for data collection,33 we cannot draw any conclusions from our review regarding the 
effect of using local EHRs on the timeliness of feedback provided by registries. This should be 
evaluated in future research. Once EHRs cross organizational borders and are implemented at a 
multi-center level, hence developing into a medical registry, they might be used as a direct 
source for feedback. D’Avolio suggested that widespread adoption of EHRs is essential for 
quality improvement and that e.g. regional networks of EHRs could be used to highlight 
differences in patient care between facilities. However, he also stated that current EHRs are not 
designed to improve the quality of healthcare and much work is still to be done.78 Furthermore, 
using data for a different purpose than what they were collected for might influence the quality 
of the feedback and the interpretation of the data.79;80 This was confirmed by our results, where 
six out of nine studies did not find any effect of the feedback when using a registry that did not 
have QI as its primary goal. This issue should therefore be investigated more thoroughly in 
future research.   
 Besides being heterogeneous, the feedback initiatives we identified were also often poorly 
described. Hence, many of the feedback initiatives are not reproducible by other medical 
registries. Furthermore, feedback initiatives in the field of cardiovascular care were reported 
more frequently than for any other medical domain. As our review showed that in cardiovascular 
care feedback focused more on process of care measures than in other domains, it is difficult to 
give a general answer to the question of how medical registries provide feedback. To increase 
the reproducibility of feedback initiatives and the generalizability of the results, future research 
evaluating the effectiveness of feedback strategies should therefore include an extensive 
description of this strategy, preferably using the items from our data abstraction form.   
From the RCTs in our review we cannot draw a definite conclusion on the effect on the quality 
of care of feedback from medical registries. However, more than half of the randomized studies 
found a positive effect on at least a part of their outcome measures. Therefore, the positive 
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effects cannot be ignored. The non-randomized studies confirmed the findings of RCTs. 
Although we did not expect feedback to have a negative effect, we have to take into account that 
we may not have found any study reporting a negative effect due to publication- and citation 
bias.81;82 
 A limitation of our review concerns the search strategy, which had to be very broad since 
many papers were not indexed with a MeSH term related to registries. QI strategies in general 
are poorly indexed within bibliographic databases14 and no specific MeSH terms and keywords 
regarding information feedback are available/used. The broadness of the search increased the 
number of irrelevant articles (we excluded more than 99% of all titles reviewed). However, it 
decreased the risk of systematically missing relevant studies. Furthermore, we limited our search 
to MEDLINE. We only informally searched other databases such as CINAHL. Given the much 
lower number of resulting titles in these databases and the high exclusion percentage, we 
expected very few newly identified papers. This was supported by the fact that all feedback 
initiatives based on medical registries included by Jamtvedt et al.2 were included in our search 
results. We even found four additional RCTs evaluating the effect of registries' feedback on the 
quality of care. Therefore, we believe that our findings were only influenced to a very limited 
extent by the fact that we may have missed potentially relevant studies.   

 
Conclusion 
Our review shows that the literature on the methods and effects of information feedback by 
registries is heterogeneous, which makes it difficult to make straightforward comparisons 
between feedback initiatives and to draw definite conclusion on the effectiveness of feedback. 
Although the effect of feedback on the quality of care remains unclear, the positive effects of 
feedback provided by medical registries cannot be ignored. Our review confirms the findings 
from earlier studies that process of care measures are more positively influenced by feedback 
than outcome of care measures. Further research should attempt to identify outcome of care 
measures that are relatively sensitive to behavior change as a result of feedback. When 
developing or using feedback for quality improvement, medical registries and participants 
should take into account that the (trust in) quality of the data source for the feedback, 
organizational factors and motivation and outcome expectancy of the recipients are factors that 
might influence the effectiveness of the feedback.  
 Future studies should focus on studying the effectiveness of information feedback in the 
light of its applicability to daily medical practice and the time demands on the professionals 
involved, e.g.,  by evaluating EHRs as a source for the feedback. The resulting scientific papers 
should contain a comprehensive description of the feedback strategy used, so that it will become 
easier to translate successful initiatives to registries’ and participants’ own circumstances and 
generalize conclusions regarding the effectiveness of the initiatives. 
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Appendix A:  Syntax of search strategy 
 
Search 1 
 
((databases, factual[MeSH Terms]) OR (registries[MeSH Terms])) AND (((((((("quality 
indicators, health care"[MeSH Terms] OR "concurrent review"[MeSH Terms]) OR "utilization 
review"[MeSH Terms]) OR "total quality management"[MeSH Terms]) OR 
"benchmarking"[MeSH Terms]) OR "program evaluation"[MeSH Terms]) OR "peer review, 
health care"[MeSH Terms]) OR "medical audit"[MeSH Terms]) OR "nursing audit"[MeSH 
Terms]) AND (((((((((("outcome assessment (health care)"[MeSH Terms] OR "process 
assessment (health care)"[MeSH Terms]) OR "guideline adherence"[MeSH Terms]) OR 
"professional competence"[MeSH Terms]) OR "professional review organizations"[MeSH 
Terms]) OR "practice guidelines as topic"[MeSH Terms]) OR "geographic information 
systems"[MeSH Terms]) OR "national practitioner data bank"[MeSH Terms]) OR "quality of 
health care"[MeSH Terms]) OR "quality assurance, health care"[MeSH Terms]) OR "patient 
care"[MeSH Terms]) 
 
Search 2 
 
("quality"[All Fields] AND improvement[All Fields]) AND (performance[All Fields] AND 
("feedback"[MeSH Terms] OR "feedback"[All Fields])) 
 
Search 3 
 
(((((((("quality indicators, health care"[MeSH Terms] OR "concurrent review"[MeSH Terms]) 
OR "utilization review"[MeSH Terms]) OR "total quality management"[MeSH Terms]) OR 
"benchmarking"[MeSH Terms]) OR "program evaluation"[MeSH Terms]) OR "peer review, 
health care"[MeSH Terms]) OR "medical audit"[MeSH Terms]) OR "nursing audit"[MeSH 
Terms]) AND "randomized controlled trial"[Publication Type] 
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Appendix B: Glossary of terms and abbreviations 
 
Analytic papers Papers attempting to objectively quantify the effect on the quality 

of care and relating this effect to feedback as an intervention 

Benchmark A comparative standard that can be used as a target when trying to 
improve performance 

CQI Continuous Quality Improvement 

Level of data aggregation Level at which data are summarized, e.g. per health care provider  

Descriptive papers Papers only describing the development or application of 
information feedback 

EHR Electronic Health Record 

(Information) feedback Any summary of clinical performance of health care over a 
specific period of time, provided to health care professionals or 
(departments within) facilities responsible for patient care 

Medical registry A systematic and continuous collection of a defined data set for 
patients with specific health characteristics, held in a central 
database for a predefined purpose and submitted by multiple units 
(e.g. hospitals) 

MFA Multi-Faceted Approach 

PDSA cycle Plan-Do-Study-Act cycle 

QI Quality Improvement 

RCT Randomized Controlled Trial 

Timeliness of feedback Time between the occurrence of an event and the reporting of that 
event 
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Appendix C: Data abstraction form 
 
Registry 

name  

registration unit  

purpose of data 
collection 

 monitor/ improve quality of care  
 epidemiology 

 administrative 
 patient care 

Feedback initiative 

setting 

 inpatient – cardiovascular 
 inpatient – non cardiovascular 
 outpatient 
 other / mixed 

 

frequency 

 

medium 
 

 paper  electronic copy 
 website    publication 
other……………..  

recipient 

 caregiver 
 facility (management) 
 QI team 
 other……………. 

timeliness 1  

benchmark 

 

 average 
 peers 
 guidelines 
 other predefined targets 
 other time period 
 best performers 
 other:……….………… 

reported 
quality info 

 structure 
 process  
 outcome 

other MFA 
elements2 

 

adjusted for 
case mix 

  level of 
aggregation 

 caregiver  patient 
 facility  other…. 

Effect of feedback (analytic articles only) 

article type 
 descriptive (no quantitative information available on effect of feedback) 
 analytic 

study design 

 

 randomized controlled 
 non-randomized controlled 
 non-randomized non-controlled 

 reported effect 
(statistically 
significant) 

 positive 
 none 
 negative 

groups compared 
 

reported clinical 
relevance 

 

primary clinical 
outcome measures 

 

Barriers and success factors as reported by authors (analytic articles only) 

barriers 
 

success  factors 
 

                                                 
1 the time between an event and the reporting of that event 
2 MFA = Multifaceted Approach 



 

 

Appendix D Effect of information feedback from medical registries (analytic articles only) 
Ref Setting Study design Groups compared Feedback 

Primary clinical outcome 
measures 

Process/ 
Outcome 

Effecta) 
Rele 

vant b) 

No MFA elements 
59 inpatient - non 

cardiovascular 
non-randomized
controlled 

intervention group participating 
in registry for 3 year 

annual report  risk of re-operation after hernia 
surgery 

O  yes 

control group participating in the 
registry for 1 year 

9 inpatient - non 
cardiovascular 

randomized 
controlled 

intervention group  one time only report caesarean section rate O ? no 

control group none 

72 outpatient randomized 
controlled 

intervention group 1 annual report (graphical) quality indicators (unclear which 
indicators are selected as an 
outcome measure) 

? = no 
intervention group 2 
(intervention) annual report (graphical) 

  

intervention group 3 (control) annual report (tabular)   

Feedback combined with one or two MFA elements 
64 outpatient non-randomized

non-controlled 
before vs. after intervention (at 
patient level) 

 quarterly report % of patients who 1) improved or 
2) stabilized on 
a. ambulation 
b. bathing 
c. oral medications 
d. pain 
e. dyspnea 

O 1. a-e =
2. a,b,c=  
2. c, e  

no 

66 outpatient randomized 
controlled 

intervention group monthly report # patients on preferred dialysis 
modality 

P  yes 
control group none 

26 inpatient - 
cardiovascular 

randomized 
controlled 

early receivers one time only 
report(early) 

# patients receiving ß blockers 
within 30 days after discharge 

P = no 

late receivers one time only report(late) 
51 inpatient - non 

cardiovascular 
non-randomized
non-controlled 

before vs. after intervention one time only report 1. caecal intubation rate 
2. degree of pain during 
examination 
3. patients' satisfaction 

O 1. = 
2. = 
3. = 

no 

27 outpatient randomized 
controlled 

intervention group quarterly report 1. physician's median antibiotic 
costs 

1. O 1.  yes 

control group none 2. proportion of care episodes in 
which a pre-specified first-line 
antibiotic was used first 

2. P 2.  

  



 

 

Appendix D (continued) 
Ref Setting Study design Groups compared Feedback Primary clinical outcome measures Process/ 

Outcome 
Effect Rele 

vant 
28 outpatient randomized 

controlled 

intervention 2-monthly report proportion of each physician's total 
benzodiazepine prescriptions for: 
1. long-acting agents 
2. combinations of benzodiazepines with 
other psychoactive medications (incl. 
other benzodiazepines) 
3. long-term benzodiazepine therapy 

P 1.  
2. = 
3. = 

no 

control group 2-monthly report (on 
other subject) 

  

62 inpatient - 
non 
cardiovasc
ular 

non-randomized
non-controlled 

3 case studies in 3 different 
hospitals 
1 facilitating development 
of clinical pathway for 
stroke patient 
2.improving obstetrics + 
gynecologic services 
through education 
3.hospitalwide QI program 

annual report 1. length of stay 
2. a) % caesarean births b) improvement 
in vaginal births after caesarean section c) 
decline in birth trauma 
3. newborn mortality rate 

O 1.  ? 
2.a-c ?

3. ? 

yes 

29 outpatient randomized 
controlled 

intervention group 1 
(intervention) 

one time only report proportion of prescription of one type of 
drug 

P = no 

intervention group 2 none (education alone) 
30 outpatient randomized 

controlled 
intervention group 1 quarterly report  

(caregiver specific; 
benchmark: own 
historical data) 

1. proportion of asthmatics treated with 
inhaled steroids 
2. incidence rate of treatment with inhaled 
steroids 

P 1. = 
2. = 

no 

intervention group 2 quarterly report  
(region specific; 
benchmark: regional 
peers) 

control group report on  
different subject 

31 outpatient randomized 
controlled 

intervention group one time only report 1. antibiotics prescription rate 
2. proportion of prescription for narrow-
spectrum antibiotics 

P 1. = 
2. = 

no 

control group none   

  



 

 

Appendix D (continued) 
Ref Setting Study design Groups compared Feedback Primary clinical outcome measures Process/ 

Outcome 
Effect Rele 

vant 

Feedback combined with more than two MFA elements 
40;41 inpatient - 

cardiovasc
ular 

randomized 
controlled 

intervention group 1 4-monthly report on 
treatment 1 

1. % patients receiving ß blockers 
2. % patients receiving internal mammary 
artery grafting 

P 1.  
2. = 

modest 

intervention group 2 4-monthly report on 
treatment 2 

control group none 

42 inpatient - 
cardiovasc
ular 

non-randomized
non-controlled 

before vs. after intervention 
(including introduction of a 
new protocol); single center 
study 

quarterly report incidence of post-operative Atrial 
Fibrillation following a cardiac surgery 
procedure 

O ? 
 

yes 

50 inpatient - 
non 
cardiovasc
ular 

non-randomized
non-controlled 

before vs. after participation 
in the registry + receiving 
feedback 

quarterly report 1. Length of stay 
2. functional ability score  

O 1. ? 
2. ? 

modest 

60 inpatient - 
non 
cardiovasc
ular 

randomized 
controlled 

intervention group 1 quarterly report 1. prevalence of little of no activity 

2. 12 other quality indicators from the 
Minimal Data Set 

1. O 

2. O (9/12) 

P (3/12) 

1.  

2. = 

no 
intervention group 2 quarterly report (extra 

MFA elements) 
control none 

46 inpatient - 
cardiovasc
ular 

non-randomized
non-controlled 

before vs. after intervention report on request 8 treatment rates P for all 
treatments 

yes 

MFA elements only 
36 inpatient - 

cardiovasc
ular 

non-randomized
non-controlled 

time periods of 6 or 12 
months 

no report 1. call for help within 30 min 
2. reaching hosp. within 30 min after call 
3. time to reach hospital 
4. receive treatment within 30 min after 
arrival at hospital 
5. time to treatment 
6. receive treatment 60/120/180 min after 
call 
7. use of secondary prevention medication 

P 1.  
2. = 
3. = 
4.  
5.  
6.  
7. = 

yes 

  



 

 

Appendix D (continued) 
Ref Setting Study design Groups compared Feedback Primary clinical outcome measures Process/ 

Outcome 
Effect Rele 

vant 
37;38 inpatient - 

cardiovasc
ular 

non-randomized
controlled 

intervention group 1 annual report + full 
activity QI program 

guideline adherence on treatment goal as 
defined by 5 quality indicators 

P (4/5)
 = (1/5) 

yes 

intervention group 2 
(combined with group 1 in 
analysis) 

annual report + 
compressed QI 
program;  more (IT) 
support in between 
sessions 

  

matched control annual report 
52 inpatient - 

non 
cardiovasc
ular 

randomized 
controlled 

intervention routine quarterly + 
annual reports; peer 
comparison; workshops

1. surfactant treatment in delivery room 
2. first surfactant treatment <2hours after 
birth 
3. time after birth for receiving first 
surfactant 

P 1.   
2.  
3.  
4. = 
5. = 

yes 

control reports only 4. death before discharge 
5. pneumothorax 

O 

70 outpatient randomized 
controlled 

intervention quarterly + annual 
reports; education; CQI 
support 

1. mean Urea Reduction Ratio 
2. mean blood flow 
3. mean treatment time 

P 1.  
2. = 
3.  

yes 

control reports only   

Abbreviations: CQI, continuous quality improvement; IT, information technology; MFA, multifaceted approach; O, Outcome; P, process; QI, quality improvement; vs., versus 
a)  positive effect; statistically significant 

= no effect 
 positive effect; statistical effect not tested (reported in our review as no effect) 
?   negative effect; statistical significance not tested (reported in our review as no effect) 

b) clinically relevant effect of the feedback initiative according to the authors of the included paper 

 




