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Supplementary file 1: PRISMA checklist 

Section/topic  # Checklist item  
Reported on 
page #  

TITLE   

Title  1 Identify the report as a systematic review, meta-analysis, or both.  1 

ABSTRACT   

Structured summary  2 Provide a structured summary including, as applicable: background; objectives; data sources; study 
eligibility criteria, participants, and interventions; study appraisal and synthesis methods; results; 
limitations; conclusions and implications of key findings; systematic review registration number.  

2-4 

INTRODUCTION   

Rationale  3 Describe the rationale for the review in the context of what is already known.  5-6 

Objectives  4 Provide an explicit statement of questions being addressed with reference to participants, interventions, 
comparisons, outcomes, and study design (PICOS).  

6 

METHODS   

Protocol and registration  5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if 
available, provide registration information including registration number.  

Protocol not 
published. 

Eligibility criteria  6 Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years 

considered, language, publication status) used as criteria for eligibility, giving rationale.  

7-8 

Information sources  7 Describe all information sources (e.g., databases with dates of coverage, contact with study authors to 
identify additional studies) in the search and date last searched.  

7 

Search  8 Present full electronic search strategy for at least one database, including any limits used, such that it 
could be repeated.  

Supplementary 
file 2 

Study selection  9 State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if 
applicable, included in the meta-analysis).  

8 

Data collection process  10 Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and 
any processes for obtaining and confirming data from investigators.  

8-10 

Data items  11 List and define all variables for which data were sought (e.g., PICOS, funding sources) and any 
assumptions and simplifications made.  

8-10 
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Risk of bias in individual 
studies  

12 Describe methods used for assessing risk of bias of individual studies (including specification of 
whether this was done at the study or outcome level), and how this information is to be used in any data 
synthesis.  

9-10 

Summary measures  13 State the principal summary measures (e.g., risk ratio, difference in means).  10-11 

Synthesis of results  14 Describe the methods of handling data and combining results of studies, if done, including measures of 
consistency (e.g., I2) for each meta-analysis.  

10-11 

Risk of bias across studies  15 Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, 
selective reporting within studies).  

- 

Additional analyses  16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if 
done, indicating which were pre-specified.  

- 

RESULTS   

Study selection  17 Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for 
exclusions at each stage, ideally with a flow diagram.  

12, fig 1 

Study characteristics  18 For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-
up period) and provide the citations.  

12 

Risk of bias within studies  19 Present data on risk of bias of each study and, if available, any outcome level assessment (see item 
12).  

13, fig 2, supp 
files 4 & 5 

Results of individual studies  20 For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for 
each intervention group (b) effect estimates and confidence intervals, ideally with a forest plot.  

13-17, fig 3&4, 
supp files 8&9  

Synthesis of results  21 Present results of each meta-analysis done, including confidence intervals and measures of 
consistency.  

13-16, fig 3&4 

Risk of bias across studies  22 Present results of any assessment of risk of bias across studies (see Item 15).  13, fig 2, sup 
file 5&6 

Additional analysis  23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see 
Item 16]).  

- 

DISCUSSION   

Summary of evidence  24 Summarize the main findings including the strength of evidence for each main outcome; consider their 
relevance to key groups (e.g., healthcare providers, users, and policy makers).  

18-20 

Limitations  25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete 
retrieval of identified research, reporting bias).  

20 
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Conclusions  26 Provide a general interpretation of the results in the context of other evidence, and implications for 
future research.  

21 

FUNDING   

Funding  27 Describe sources of funding for the systematic review and other support (e.g., supply of data); role of 
funders for the systematic review.  

22 

From:  Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(7): 
e1000097. doi:10.1371/journal.pmed1000097  
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Supplementary file 2: Search strategy  

MEDLINE via OvidSP (1946-November 2018) & via PubMed search strategy 

 

Search ID# Search Terms 

1 exp residential facilities/ 

2 exp long-term care/ 

3 residential facilit*.ti,ab.  

4 aged care.ti,ab.  

5 assisted living facilit*.ti,ab.  

6 homes for the aged.ti,ab.  

7 nursing home*.ti,ab.  

8 skilled nursing facilit*.ti,ab.  

9 long-term care.ti,ab.  

10 longterm care.ti,ab.  

11 exp anti-infective agents/ 

12 exp bacterial infections/ 

13 exp Infection/ 

14 exp Drug Resistance, Bacterial/ 

15 exp Aminoglycosides/ 

16 exp Fluoroquinolones/ 

17 exp Lactams/ 

18 exp Methenamine/ 

19 exp Nitrofurantoin/ 

20 exp Sulfonamides/ 

21 exp Tetracyclines/ 

22 exp Trimethoprim/ 

23 exp vancomycin/ 

24 exp clostridium infection/ 

25 exp methicillin-resistant staphylococcus aureus/ 

26 exp vancomycin-resistant enterococci/ 

27 antibiot*.ti,ab.  

28 anti-biot*.ti,ab.  

29 anti-microb*.ti,ab.  

30 antimicrob*.ti,ab.  

31 anti-infective*.ti,ab.  

32 antiinfective*.ti,ab.  

33 anti-bacterial*.ti,ab.  

34 antibacterial*.ti,ab.  

35 multi-drug resistan*.ti,ab.  

36 multidrug resistan*.ti,ab.  

37 bacterial infection*.ti,ab.  

38 Amoxicillin.ti,ab.  

39 Amoxcillin.ti,ab.  

40 Amoxycillin.ti,ab.  
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41 Aminoglycoside*.ti,ab.  

42 Ampicillin.ti,ab.  

43 Ampycillin.ti,ab.  

44 beta-lactam*.ti,ab.  

45 betalactam*.ti,ab.  

46 Carbapenem*.ti,ab.  

47 Cefalexin.ti,ab.  

48 Cephalexin.ti,ab.  

49 Cefalosporin*.ti,ab.  

50 Cephalosporin*.ti,ab.  

51 ciprofloxacin.ti,ab.  

52 clavulan*.ti,ab.  

53 co-amoxiclav.ti,ab.  

54 cotrimoxazole.ti,ab.  

55 doxycycline.ti,ab.  

56 flucloxacillin.ti,ab.  

57 fluoroquinolone*.ti,ab.  

58 levofloxacin.ti,ab.  

59 metheneamine.ti,ab.  

60 nitrofurantoin.ti,ab.  

61 pivmecillinam.ti,ab.  

62 quinolone*.ti,ab.  

63 Trimethoprim*.ti,ab.  

64 vancomycin.ti,ab.  

65 clostridium difficile infection*.ti,ab.  

66 gram-negative bacilli.ti,ab.  

67 methicillin-resistant staphylococcus aureus.ti,ab.  

68 vancomycin-resistant enterococci.ti,ab.  

69 bacteriuria.ti,ab.  

70 Catheter-Related Infection*.ti,ab.  

71 Respiratory tract infection*.ti,ab.  

72 (Skin and soft tissue infection*).ti,ab.  

73 Urinary tract infection*.ti,ab.  

74 Wound infection*.ti,ab.  

75 or/1-10 

76 or/11-74 

77 75 and 76 

78 limit 77 to (english language and yr="1997 -Current") 

 

EMBASE (OvidSP) search strategy 

Search ID# Search Terms 

1 exp residential home/ 

2 exp assisted living facilities/ 

3 exp homes for the aged/ 
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4 exp nursing homes/ 

5 residential facilit*.ti,ab.  

6 aged care.ti,ab.  

7 assisted living facilit*.ti,ab.  

8 homes for the aged.ti,ab.  

9 nursing home*.ti,ab.  

10 skilled nursing facilit*.ti,ab.  

11 long-term care.ti,ab.  

12 longterm care.ti,ab.  

13 anti-infective agents/ 

14 bacterial infection/ 

15 antibiotic resistance/ 

16 clostridium infection/ 

17 methicillin-resistant staphylococcus aureus/ 

18 vancomycin-resistant enterococci/ 

19 antibiotic agent/ 

20 anti-biot*.ti,ab.  

21 antibiot*.ti,ab.  

22 anti-microb*.ti,ab.  

23 antimicrob*.ti,ab.  

24 anti-infective*.ti,ab.  

25 antiinfective*.ti,ab.  

26 anti-bacterial*.ti,ab.  

27 antibacterial*.ti,ab.  

28 multi-drug resistan*.ti,ab.  

29 multidrug resistan*.ti,ab.  

30 bacterial infection*.ti,ab.  

31 clostridium difficile infection*.ti,ab.  

32 gram-negative bacilli.ti,ab.  

33 methicillin-resistant staphylococcus aureus.ti,ab.  

34 vancomycin-resistant enterococci.ti,ab.  

35 bacteriuria.ti,ab.  

36 Catheter-Related Infection*.ti,ab.  

37 Respiratory tract infection*.ti,ab.  

38 (Skin and soft tissue infection*).ti,ab.  

39 Urinary tract infection*.ti,ab.  

40 Wound infection*.ti,ab.  

41 or/1-12 

42 or/13-40 

43 41 and 42 

44 limit 43 to (english language and yr="1997 -Current") 
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CINAHL (EBSCO) search strategy 

Search ID# Search Terms 

S1 (MH "Residential Facilities+")  

S2 (MH "Long Term Care")  

S3 (MH "Skilled Nursing Facilities")  

S4 TI residential facilit* OR AB residential facilit*  

S5 TI aged care OR AB aged care  

S6 TI assisted living facilit* OR AB assisted living facilit*  

S7 TI homes for the aged OR AB homes for the aged  

S8 TI nursing home* OR AB nursing home*  

S9 TI skilled nursing facilit* OR AB skilled nursing facilit*  

S10 TI long-term care OR AB long-term care  

S11 TI longterm care OR AB longterm care  

S12 (MH "Antiinfective Agents+")  

S13 (MH "Bacterial Infections+")  

S14 (MH "Infection+")  

S15 (MH "Drug Resistance, Microbial+")  

S16 (MH "Aminoglycosides+")  

S17 (MH "Antiinfective Agents, Fluoroquinolone+")  

S18 (MH "Antibiotics, Lactam+")  

S19 (MH "Nitrofurantoin")  

S20 (MH "Sulfonamides+")  

S21 (MH "Tetracyclines+")  

S22 (MH "Trimethoprim+")  

S23 (MH "Vancomycin")  

S24 (MH "Clostridium Infections+")  

S25 (MH "Methicillin-Resistant Staphylococcus Aureus")  

S26 (MH "Vancomycin Resistant Enterococci")  

S27 TI antibiot* OR AB antibiot*  

S28 TI anti-biot* OR AB anti-biot*  

S29 TI anti-microb* OR AB anti-microb*  

S30 TI antimicrob* OR AB antimicrob*  

S31 TI anti-infective* OR AB anti-infective*  

S32 TI antiinfective* OR AB antiinfective*  

S33 TI anti-bacterial* OR AB anti-bacterial*  

S34 TI antibacterial* OR AB antibacterial*  

S35 TI multi-drug resistan* OR AB multi-drug resistan*  

S36 TI multidrug resistan* OR AB multidrug resistan*  

S37 TI bacterial infection* OR AB bacterial infection*  

S38 TI Aminoglycoside* OR AB Aminoglycoside*  

S39 TI Amox?cillin OR AB Amox?cillin  

S40 TI ampicillin OR AB ampicillin  

S41 TI beta-lactam* OR AB beta-lactam*  

S42 TI betalactam* OR AB betalactam*  
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S43 TI Carbapenem* OR AB Carbapenem*  

S44 TI cefalexin OR AB cefalexin  

S45 TI cephalexin OR AB cephalexin  

S46 TI cefalosporin* OR AB cefalosporin*  

S47 TI cephalosporin* OR AB cephalosporin  

S48 TI ciprofloxacin OR AB ciprofloxacin  

S49 TI clavulan* OR AB clavulan*  

S50 TI co-amoxiclav OR AB co-amoxiclav  

S51 TI cotrimoxazole OR AB cotrimoxazole  

S52 TI doxycycline OR AB doxycycline  

S53 TI flucloxacillin OR AB flucloxacillin  

S54 TI fluoroquinolone* OR AB fluoroquinolone*  

S55 TI levofloxacin OR AB levofloxacin  

S56 TI methenamine OR AB metheneamine  

S57 TI nitrofurantoin OR AB nitrofurantoin  

S58 TI pivmecillinam OR AB pivmecillinam  

S59 TI quinolone* OR AB quinolone*  

S60 TI Trimethoprim* OR AB Trimethoprim*  

S61 TI vancomycin OR AB vancomycin  

S62 TI clostridium difficile infection* OR AB clostridium difficile infection*  

S63 TI gram-negative bacilli OR AB gram-negative bacilli  

S64 TI methicillin-resistant staphylococcus aureus OR AB methicillin-resistant 

staphylococcus aureus  

S65 TI vancomycin-resistant enterococci OR AB vancomycin-resistant enterococci  

S66 TI bacteriuria OR AB bacteriuria  

S67 TI Catheter-Related Infection* OR AB catheter-related infection*  

S68 TI Respiratory tract infection* OR AB respiratory tract infection*  

S69 TI Skin and soft tissue infection* OR AB skin and soft tissue infection*  

S70 TI Urinary tract infection* OR AB urinary tract infection*  

S71 TI Wound infection* OR AB wound infection*  

S72 S1 OR S2 OR S3 OR S4 OR S5 OR S6 OR S7 OR S8 OR S9 OR S10 OR S11 

S73 S12 OR S13 OR S14 OR S15 OR S16 OR S17 OR S18 OR S19 OR S20 OR S21 OR S22 

OR S23 OR S24 OR S25 OR S26 OR S27 OR S28 OR S29 OR S30 OR S31 OR S32 OR 

S33 OR S34 OR S35 OR S36 OR S37 OR S38 OR S39 OR S40 OR S41 OR S42 OR S43 

OR S44 OR S45 OR S46 OR S47 OR S48 OR S49 OR S50 OR S51 OR S52 OR S53 OR 

S54 OR S55 OR S56 OR S57 OR S58 OR S59 OR S60 OR S61 OR S62 OR S63 OR S64 

OR S65 OR S66 OR S67 OR S69 OR S70 OR S71  

S74 S72 AND S73  

S75 S74  
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Supplementary file 3: Cochrane EPOC group’s Taxonomy of Health System Interventions domains, 
sub-categories and definitions as applied to included studies 

*In the included studies, this consisted of the introduction of a new formalised process for handling 

infections e.g. new infection report forms, pre-printed antibiotic order. 

†In the included studies, the teams sub-category specifically related to infectious disease teams 

introduced into the LTCFs.  

‡The subcategories educational materials, meetings and outreach visits or academic detailing were 

collapsed into a single subcategory named ‘Education strategies’. 

Intervention 

domain / 

subcategory 

Definition of subcategory 

Delivery arrangements 

Care pathways* 

 

Aim to link evidence to practice for specific health conditions and local 

arrangements for delivering care. 

Teams† Creating and delivering care through a multidisciplinary team of healthcare 

workers.  

Use of ICT Technology based methods to transfer healthcare information and support 

the delivery of care. 

Implementation strategies 

Audit and 

feedback 

A summary of health workers’ performance over a specified period of time, 
given to them in a written, electronic or verbal format. The summary may 

include recommendations for clinical action.   This is based on data obtained 

during or at the end of the intervention. 

Continuous 

quality 

improvement  

 

An iterative process to review and improve care that includes involvement of 

healthcare teams, analysis of a process or system, a structured process 

improvement method or problem solving approach, and use of data analysis 

to assess changes. 

Education 

strategies‡ 

 

Distribution to individuals, or groups, of educational materials to support 

clinical care, i.e., any intervention in which knowledge is distributed. For 

example this may be facilitated by the internet, learning critical appraisal 

skills; skills for electronic retrieval of information, diagnostic formulation; 

question formulation. 

 

Provision of courses, workshops, conferences or other educational meetings. 

 

Personal visits by a trained person to health workers in their own settings, to 

provide information with the aim of changing practice. 

Clinical practice 

guidelines 

 

Clinical guidelines are systematically developed statements to assist 

healthcare providers and patients to decide on appropriate health care for 

specific clinical circumstances'(US IOM). 

Local consensus 

processes 

 

Formal or informal local consensus processes, for example agreeing a clinical 

protocol to manage a patient group, adapting a guideline for a local health 

system or promoting the implementation of guidelines. 

Patient-mediated 

interventions  

 

Any intervention aimed at changing the performance of healthcare 

professionals through interactions with patients, or information provided by 

or to patients.  

Tailored 

interventions 

Interventions to change practice that are selected based on an assessment of 

barriers to change, for example through interviews or surveys.  Typically 

involves a formative phase or process before the intervention is initiated. 
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Supplementary file 4: Cochrane EPOC group’s risk of bias assessment criteria applied to 

randomised trials, non-randomised trials and controlled before and after studies 

Criteria EPOC Group Guidance 

Random sequence 

generation 

Score “Low risk” if a random component in the sequence generation process 
is described (e.g. 

Referring to a random number table). Score “High risk” when a non-random 

method is used (e.g. performed by date of admission). Non-randomised 

trials and controlled before-after studies should be scored “High risk”. Score 
“Unclear risk” if not specified in the paper. 

Allocation 

concealment  

Allocation concealment Score “Low risk” if the unit of allocation was by 
institution, team or professional and allocation was performed on 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 form of centralised randomisation scheme, an on-

site computer system or sealed opaque envelopes were used. Controlled 

before-after studies should be scored “High risk”. Score “Unclear risk” if not 
specified in the paper. 

Incomplete outcome 

data 

Score “Low risk” if missing outcome measures were unlikely to bias the 
results (e.g. the proportion of missing data was similar in the intervention 

and control groups or the proportion of missing data was less than the effect 

size i.e. unlikely to overturn the study result). Score “High risk” if missing 
outcome data was likely to bias the results. Score “Unclear risk” if not 
specified in the paper (Do not assume 100% follow up unless stated 

explicitly). 

Blinding and 

reliability of 

outcome assessment 

(overall use) 

 

Score “Low risk” if the authors state explicitly that the primary outcome 
variables were assessed blindly, or the outcomes are objective, e.g. length of 

hospital stay. Primary outcomes are those variables that correspond to the 

primary hypothesis or question as defined by the authors. Score “High risk” 
if the outcomes were not assessed blindly. Score “Unclear risk” if not 
specified in the paper. 

Blinding and 

reliability of 

outcome assessment 

(appropriateness) 

 

Score “Low risk” if the authors state explicitly that the assessors assessed 

the outcome blindly AND there was some form of IRR measurement.  Score 

“High risk” if the outcomes were not assessed blindly, and/or there was no 
reliability testing of assessment measurement. Score “Unclear risk” if not 
specified in the paper.  Assumes that appropriateness assessment is always 

subjective. 

Selective outcome 

reporting 

 

Score “Low risk” if there is no evidence that outcomes were selectively 
reported (e.g. all relevant outcomes in the methods section are reported in 

the results section). Score “High risk” if some important outcomes are 
subsequently omitted from the results. Score “Unclear risk” if not specified 
in the paper. 

Other risks of bias Score “Low risk” if there is no evidence of other risk of biases. 

RT, CBA – Baseline 

outcome 

measurements 

similar 

Score “Low risk” if performance or patient outcomes were measured prior 
to the intervention, and no important differences were present across study 

groups. In randomised trials, score “Low risk” if imbalanced but appropriate 
adjusted analysis was performed (e.g. Analysis of covariance). Score “High 
risk” if important differences were present and not adjusted for in analysis. 
If randomised trials have no baseline measure of outcome, score “Unclear 
risk”. 

RT, CBA – Baseline 

characteristics 

similar 

Score “Low risk” if baseline characteristics of the study and control providers 
are reported and similar. Score “Unclear risk” if it is not clear in the paper 
(e.g. characteristics are mentioned in text, but no data were presented). 
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 Score “High risk” if there is no report of characteristics in text or tables or if 
there are differences between control and intervention providers. Note that 

in some cases imbalance in patient characteristics may be due to 

recruitment bias whereby the provider was responsible for recruiting 

patients into the 

RT, CBA – Protection 

against 

contamination 

Score “Low risk” if allocation was by community, institution or practice and 
it is unlikely that the control group received the intervention. Score “High 
risk” if it is likely that the control group received the intervention (e.g. if 
patients rather than professionals were randomised). Score “Unclear risk” if 
professionals were allocated within a clinic or practice and it is possible that 

communication between intervention and control professionals could have 

occurred (e.g. physicians within practices were allocated to intervention or 

control) 

ITS, BA – 

Characteristics of 

residents similar 

during before and 

after periods 

Score “Low risk” if characteristics of the residents at baseline and after 
period are reported and similar. Score “Unclear risk” if it is not clear in the 
paper (e.g. characteristics are mentioned in text, but no data were 

presented). Score “High risk” if there is no report of characteristics in text or 
tables or if there are differences between baseline and after period. Note 

that in some cases imbalance in patient characteristics may be due to 

recruitment bias whereby the provider was responsible for recruiting 

patients into the trial. 

ITS, BA – History bias The longer the post-measurement period is after intervention 

implementation, the higher the risk of external factors biasing the results. 

Score "Low risk" if post-measurement is within 6 months of the intervention. 

Score "High risk" if post-measurement is more than six months after the 

intervention. 

ITS, BA – 

Retrospective bias  

Score "Low risk" if the study design was prospective and the measurement 

of outcomes at least in the post-intervention period was prospective. Score 

"High risk" for studies where the study design was retrospective. 
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Supplementary file 5: Risk of bias presented as percentages across all included studies for 

controlled studies and uncontrolled studies.  Blank sections in this graph are due to criteria not 

being applicable to all studies. RT, CBA – criterion applicable to randomised trials and controlled 

before and after studies. ITS, BA – criterion applicable to before-after and interrupted time series 

studies. 
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Supplementary file 6: Reported effects of interventions on overall antibiotic use 

Table S1: Effects of interventions on the percentage of residents on antibiotics (all infections) 

 

Author, year 

 Pre-intervention results Post-intervention results  

Intervention 

or control  

No. of 

residents 

Residents on 

antibiotics (%) 

Post- 

measurement 

period 

No. of 

residents 

Residents on 

antibiotics (%) p-value 

Fleet, 2014 Intervention 825 6.46 8-12 months 838 6.52 0.94 

 Control 803 5.27 8-12 months 772 5.83 0.40 

Rummukainen, 2012* Intervention 1221 16.6 12 months post 1211 12.3 NR 

 Intervention - - 24 months post 1195 12.2 NR 

 Intervention - - 36 months post 1158 11.3 NR 

Petterson, 2011 

 

Intervention 1394 23.3 5-8 months post 1373 18.8 NR 

Control 1143 25.3 5-8 months post 1138 16.7 NR 

NR is not reported. 

*Two publications in 2009 and 2012 are for the same study. 

 

Table S2: Effects of interventions on the total defined daily doses (DDD) per 1000 resident days of antibiotics consumed (all infections) 

 

Author, year 

 Pre-intervention results Post-intervention results  

Intervention 

or control 

results 

No. of 

residents 

DDD/1000 

resident 

days SE or SD 

Post- 

measurement 

period 

No. of 

residents 

DDD/1000 

resident 

days SE or SD p-value 

Fleet, 2014 Intervention 825 69.78 NR 8-12 months 838 66.53 NR 0.02 

 Control 803 49.68 NR 8-12 months 772 51.92 NR 0.04 

van Buul, 2015 Intervention 328 62.3 NR 4-12 months post 275 60.0 NR NR 

 Control 379 46.2 NR 4-12 months post 277 47.3 NR NR 

Rahme, 2016 Intervention NR 82.33 12.23 (SE) 1-12 months post  NR 72.71 6.80 (SE) 0.06 

NR is not reported; SE is standard error; SD is standard deviation 
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Table S3: Effects of interventions on the total days of therapy (DOT) of antibiotics per 1000 resident days (all infections) 

 

Author, year 

 Pre-intervention results Post-intervention results  

Intervention 

or control 

results 

No. of 

residents 

DOT/1000 

resident 

days SE or SD 

Post- 

measurement 

period 

No. of 

residents 

DOT/1000 

resident 

days SE or SD p-value 

Stuart, 2015 Intervention NR 62.0 NR 6-8 months post NR 49.6 NR < 0.0001 

Jump, 2012 Intervention NR 175.1 28.0 (SD) 1-18 months post NR 122.3 26.9 (SD) <.001 

Zabarsky, 2008 Intervention NR 167.7 NR 1-6 months post NR 117.4 NR <.001 

 Intervention NR 167.7 NR 7-30 months post NR 109.0 NR <.001 

NR is not reported; SE is standard error; SD is standard deviation 

 

Table S4: Effects of interventions on the number of antibiotic prescriptions per 1000 resident days (all infections) 

 

Author, year 

 Pre-intervention results Post-intervention results  

Intervention 

or control 

results 

No. of 

residents 

Prescriptions

/1000 

resident 

days SE or SD 

Post- 

measurement 

period 

No. of 

residents 

Prescriptions

/1000 

resident 

days SE or SD p-value 

Loeb, 2005 Intervention NR NR NR 1-12 months post NR 3.52 NR Not sig. 

Control NR NR NR 1-12 months post NR 3.93 NR  

van Buul, 2015 Intervention 328 5.5 NR 4-12 months post 275 6.1 NR Not sig. 

Control 379 4.6 NR 4-12 months post 277 4.9 NR Not sig. 

Sloane, 2014 Intervention NR 3.44 NR 1-12 months post NR 3.37 NR 0.30 

Doernberg, 2015 Intervention NR 5.51 0.70 (SD) 1-7 months post NR 3.79 0.59 (SD) NR* 

Zimmerman, 2014 Intervention NR 13.16 NR 1-6 months post NR 9.51 NR 0.05 

Control NR 12.70 NR 1-6 months post NR 11.80 NR  

NR is not reported; not sig. is not statistically significant. 

*Authors assessed the reduction using modelled trends with results indicating a statistically significant 5% (95%CI: -8 to -2%) reduction throughout the 

intervention period.  
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Supplementary file 7: Reported effects of interventions of appropriateness of antibiotic use 

Table S5: Effects of interventions on the appropriateness of the decision to treat with antibiotics (all infections) 

 

Author, year 

Method of 

appropriateness 

assessment 

 Pre-intervention results Post-intervention results  

Intervention 

or control 

No. of 

antibiotic 

orders 

Appropriate 

decisions to 

treat (%) 

Post- 

measurement 

period 

No. of 

antibiotic 

orders 

Appropriat

e decisions 

to treat (%) p-value 

Sloane, 2014 
Expert panel 

assessment 

Intervention 30 73.3 6-8 months post 55 85.5 0.25 

Fleet, 2014 McGeer criteria Intervention* 139 11.5 8-12 months post 135 19.3 0.06 

Control* 103 12.6 8-12 months post 117 5.1 NR 

Intervention† 139 36.7 8-12 months post 135 32.6 NR 

Control† 103 38.8 8-12 months post 117 40.2 NR 

van Buul, 2015 
Local guidelines Intervention 278 82 4-12 months post 233 79 0.28 

Control 320 70 4-12 months post 228 77 0.06 

NR is not reported. 

*Results are for assessment of decision to treat meeting all appropriateness criteria. 

†Results are for assessment of decision to treat partially meeting appropriateness criteria.  
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Table S6: Effects of interventions on the appropriateness of the decision to treat with antibiotics (urinary tract infections) 

 

Author, year 

Method of 

appropriateness 

assessment 

 Pre-intervention results Post-intervention results  

Intervention or 

control 

No. of 

antibiotic 

orders 

Appropriate 

decisions to 

treat (%) 

Post- 

measurement 

period 

No. of 

antibiotic 

orders 

Appropriate 

decisions to 

treat (%) p-value 

McMaughan, 2016 Loeb and High 

criteria 

Intervention-1* NR 21.85 1-6 months post NR 35.34 NR† 

 Intervention-2* NR 34.56 1-6 months post NR 42.73 NR 

 Control NR 31.00 1-6 months post NR 28.41 NR 

van Buul, 2015 Local guidelines Intervention NR 77 4-12 months post NR 72 0.42 

 Control NR 61 4-12 months post NR 74 0.01 

Zabarsky 2008 Infectious 

Diseases Society 

of America 

guidelines 

Intervention 34 32.4 1-6 months post 26 30.8 0.90 

 Intervention - - 7-30 months post 75 56.0 0.022 

NR is not reported.  

*Interventions 1 & 2 refer to the training provided during intervention implementation, with intervention 1 receiving low intensity training and intervention 

2 receiving high intensity training. 

†Modelled results of intervention effects in comparison to controls showed no statistically significant changes in the intervention-1 or intervention-2 

groups. 

 

 

Table S7: Effects of interventions on the appropriateness of the decision to treat with antibiotics (respiratory tract infections) 

 

Author, year 

Method of 

appropriateness 

assessment 

 Pre-intervention results Post-intervention results  

Intervention 

or control  

No. of 

antibiotic 

orders 

Appropriate 

decisions to 

treat (%) 

Post- 

measurement 

period 

No. of 

antibiotic 

orders 

Appropriate 

decisions to 

treat (%) p-value 

van Buul, 2015 Local guidelines Intervention NR 89 4-12 months post NR 82 0.20 

 Control NR 84 4-12 months post NR 83 0.81 

NR is not reported. 
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Table S8: Effects of interventions on the appropriateness of antibiotic selection (all infections) 

 

Author, year 

Method of 

appropriateness 

assessment 

 Pre-intervention results Post-intervention results  

Intervention 

or control 

No. of 

antibiotic 

orders 

Appropriate 

antibiotic 

selected (%) 

Post- 

measurement 

period 

No. of 

antibiotic 

orders 

Appropriate 

antibiotic 

selected (%) p-value 

Monette, 2007 Local guidelines Intervention 274 84.3 1-3 months post 216 82.9 NR 

Control 157 72.6 1-3 months post 144 62.5 NR 

Intervention - - 5-7 months post 204 85.8 NR 

Control - - 5-7 months post 135 63.7 NR 

Intervention - - 8-10 months post 309 89.3 NR 

Control  - - 8-10 months post 154 72.7 NR 

Sloane, 2014 
Expert panel 

assessment 

Intervention 30 90 1-12 months post 55 85 0.74 

NR is not reported. 

 

Table S9: Effects of interventions on the appropriateness of antibiotic selection (urinary tract infections) 

 

Author, year 

Method of 

appropriateness 

assessment 

 Pre-intervention results Post-intervention results  

Intervention 

or control 

No. of 

antibiotic 

orders 

Appropriate 

antibiotic 

selected (%) 

Post- 

measurement 

period 

No. of 

antibiotic 

orders 

Appropriate 

antibiotic 

selected (%) p-value 

van Buul, 2015 Local guidelines Intervention* 28 25.0 4-12 months post 22 40.9 NR 

 Control* 24 12.5 4-12 months post 28 14.3 NR 

 Intervention† 124 46.8 4-12 months post 118 55.1 NR 

 Control† 178 47.8 4-12 months post 121 52.9 NR 

Colon-Emeric, 

2009 

Local guidelines Intervention 31 63.6 1-6 months post 31 44.8 0.20 

NR is not reported. 

*Urinary tract infections in residents with a catheter. 

†Urinary tract infections in residents without a catheter 
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Table S10: Effects of interventions on the appropriateness of antibiotic selection (respiratory tract infections) 

 

Author, year 

Method of 

appropriateness 

assessment 

 Pre-intervention results Post-intervention results  

Intervention 

or control  

No. of 

antibiotic 

orders 

Appropriate 

decisions to 

treat (%) 

Post- 

measurement 

period 

No. of 

antibiotic 

orders 

Appropriate 

decisions to 

treat (%) p-value 

Colon-Emeric, 

2009 
Local guidelines 

Intervention 35 76.2 1-6 months post 21 84.2 0.69 

Linnebur, 2011 National nursing 

home acquired 

pneumonia 

guidelines 

Intervention NR 60 1-7 months post NR 66 0.3 

 Control NR 32 1-7 months post NR 39  

Hutt, 2006 National nursing 

home acquired 

pneumonia 

guidelines 

Intervention 21 63 4-6 months post 24 81 <0.05 

 Control 20 46 4-6 months post 20 33  

van Buul, 2015 Local guidelines Intervention 110 9.1 4-12 months post 81 9.9 NR 

 Control 92 7.6 4-12 months post 76 9.2 NR 

NR is not reported. 
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