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The Hawthorne effect on adherence to hand hygiene in patient care: a systematic 

review 

 

SUMMARY 

Background Numerous studies demonstrate that the Hawthorne effect (behaviour 

change caused by awareness of being observed) increases health workers’ hand 

hygiene adherence but it is not clear if they are methodologically robust, magnitude of 

the effect, how long it persists or whether it is the same across clinical settings.   

 

Objective Determine rigour of the methods used to assess the Hawthorne effect on 

hand hygiene, effect size estimation, variations between clinical settings and 

persistence. 

 

Methods Systematic literature review with meta-analysis. 

 

Results Nine studies met the criteria for the review. Methodological quality was poor. 

Data pooling was possible across six studies. The Hawthorne effect ranged from 4.2% 

to 65.3% with a median of 35.6%. It was 4.2% in one study conducted in intensive 

care and 16.4% in transplant units. It was most marked when data were collected 

across an entire hospital and in a group of general hospitals. Differences between 

wards in the same hospital were apparent. In the two studies where duration was 

estimated, the Hawthorne effect appeared transient.   

 

Conclusions Despite methodological shortcomings the review indicates clear 

evidence of a Hawthorne effect on general wards. There is some evidence that it may 

vary according to clinical specialty and across different wards within the same 

organisation. The review identifies a need for standardised methodologies to measure 

the Hawthorne effect in hand hygiene to overcome the dilemma of reporting the 

potentially inflated rates of adherence obtained through overt audit.  Occasional 

covert audit could give a better estimation of ‘real’ hand hygiene adherence but its 

acceptability and feasibility to health workers need to be explored.  

 

Words in abstract = 236 
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INTRODUCTION 

Hand hygiene is essential to avoid transmission of nosocomial pathogens [1] and 

helps prevent spread of community-acquired infection in settings where health care is 

delivered.[2]  In many countries health workers’ hand hygiene is audited routinely, 

usually by direct observation and manual documentation and is regarded as a key 

marker of the quality of care. Overt manual audit increases adherence to hand hygiene 

protocols and is most marked when auditors are known to health workers.[3]  This is a 

manifestation of the Hawthorne effect: increased productivity when individuals are 

aware of scrutiny, either in the workplace or when they take part in research.[4]  

Other inaccuracies encountered during overt audit include data loss through poor 

vantage, bedside curtains obscuring clinical activity and failure to document all hand 

hygiene opportunities and events.[5]  The Hawthorne effect is a major source of bias 

when overt audit takes place [6] and is the single greatest methodological hurdle 

reported by research teams attempting to evaluate the effectiveness of interventions to 

promote hand hygiene adherence.[7]  Managers and health workers know about the 

Hawthorne effect and dismiss overt audit as a valid reflection of practice.[8]  Hand 

hygiene data that do not appear credible to health workers are unlikely to change 

behaviour in relation to adherence.[9] 

 

A number of methods have been adopted to overcome the limitations of overt audit 

but all have drawbacks. Product consumption is not a valid measure of hand hygiene 

behaviour [5] while covert manual audit is subject to the same challenges of data loss 

as overt manual audit and is not recommended by the World Health Organization 

(WHO) [10] because it can promote mistrust and resentment if health workers become 

aware that it is taking place and the practice could be viewed as ethically unsound. 

Different types of electronic hand hygiene monitoring systems (EMSs) are 

available.[11]  Most track adherence only in relation to Moments 1, 4 and 5 [12] of 

the WHO’s Five Moments for Hand Hygiene [13] and their ability to detect hand 

hygiene opportunities and events can be affected by the health worker’s location and 

positioning of body-worn electronic sensors.[14]  Accuracy can be greater in 

simulated settings than hospital wards [14] and system malfunction can result in data 

loss. Habituation might reduce the behavioural impact of being observed [15] but is 

rarely employed in hand hygiene research.[16]  Overt audit is considered to be the 

‘gold standard’ because it allows the hand hygiene event to be evaluated in the 
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context of patient care and provides an opportunity for correction and improving 

practice not possible when other methods are employed.[10]  Direct observation, 

whether overt or covert, enables the auditor to assess the quality of hand hygiene 

technique but not when an EMS is employed.[5]  Thorough hand hygiene events 

allowing adequate contact of all hand surfaces with the antiseptic agent is essential to 

remove nosocomial pathogens.[17] 

 

There is urgent need to establish magnitude of the Hawthorne effect in hand hygiene 

to interpret the findings of overt manual hand hygiene audit and inform practice and 

policy. The aims of this systematic literature review were to: 

 

1. Determine the rigour of the methods used to determine the Hawthorne effect. 

2. Estimate size of the Hawthorne effect in patient care settings and identify any 

variations between patient settings. 

3. Determine how long the Hawthorne effect persists. 

4. Evaluate the effectiveness of any interventions to minimise the Hawthorne effect. 

5. Identify the cost of interventions used to minimise the Hawthorne effect. 

 

METHODS 

Search strategy and study selection  

Medline and Embase were searched with the terms: ‘Hawthorne effect’ and 

‘Hawthorne effect’ AND ‘hand’. We also identified potentially eligible papers from 

personal collections held by members of the research team. We established the most 

high-yield journals publishing relevant papers and hand-searched these. Reference 

lists of all retrieved studies were hand-searched. To be eligible for inclusion papers 

had to report the results of hand hygiene monitoring where data were collected by 

routine overt audit and a comparator (e.g. EMS, covert manual observation, closed 

circuit television) at the same time. Our objective was to identify any differences 

between what usually takes place during routine clinical practice and the comparator, 

not to explore differences between a comparator and overt observation introduced 

especially for the study that might not reflect real life. Synchronous data collection 

was essential to ensure that the datasets were directly comparable. Hand hygiene 

opportunities and adherence are influenced by clinical workload, the nature of the 

activity undertaken and interruptions. This meant that when the comparator was an 
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EMS, the study could only be included if the automated data obtained during periods 

when manual overt audit was not in progress were excluded from analysis. We 

included only those studies where the same criteria used to identify hand hygiene 

opportunities and adherences were applied in both audit methods. Where an EMS was 

employed we obtained details of data capture from website information or from 

manufacturers if it was not reported in the publication. We also attempted to establish 

whether the algorithms used to identify hand hygiene opportunities and adherence by 

EMSs were reported and how they had been agreed when the system was designed. 

Studies reporting product consumption were excluded unless an additional 

comparator was employed.  

 

Data extraction and synthesis 

Publications meeting the above criteria were read in depth to assess the rigour with 

which the comparator had been validated. Indicators of good practice during covert 

manual audit would be employing data collectors unknown to staff, health workers 

remaining unaware of scrutiny, minimal data loss, training auditors, reporting 

acceptable (>80%) agreement at inter-rater reliability testing and periodically 

assessing and revalidating auditors. We planned to apply the same criteria to data 

analysis in studies where CCTV footage was inspected. For studies taking 

electronically obtained data as the comparator we planned to assess whether periods 

of data loss were acknowledged and excluded from analysis and how validity of the 

EMS had been determined. The data extraction proforma was developed by DJG, EP 

and SC. Two members of the research team worked together to select the included 

publications and assess quality (DJG and EP). ND checked eligibility of the studies 

and data extraction but third party arbitration to resolve divergent opinion was not 

required. The forest plot was produced using the R package meta.[18] 

 

RESULTS 

Literature review 

Forty eight potentially eligible full text publications were identified through electronic 

searching, six were held in personal collections and two were identified by hand-

searching. We excluded conference abstracts because they contained too little detail to 

withstand critical appraisal. Of the potentially eligible studies, 18 did not explore the 

Hawthorne effect in relation to hand hygiene in patient care or did not contain 
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empirical data. Twelve further studies were excluded because the data were not 

collected synchronously.[19 - 30]  Four studies were excluded because they compared 

two covert audit methods.[31 – 34]  Three studies were excluded because overt audit 

and the EMS did not collect the same data although synchronous monitoring 

occurred.[35 – 37]  One study was excluded because it was unclear whether the 

comparator was overt or covert [38] and another publication was excluded because 

overt manual audit was introduced especially for the study.[39]  This is shown in 

Figure 1.  

 

[INSERT FIGURE 1 HERE] 

 

Figure 1. PRISMA Flow-chart 

 

Nine studies reported the results of hand hygiene audit with synchronous data 

collection conducted by routine overt audit and at least one comparator.[40 -48]  In 

two studies the comparator was covert manual audit.[42  45]  In five studies the 

comparator was an EMS.[40 - 42, 45, 48]  In one study there was comparison of overt 

manual audit with covert manual audit and an EMS [46] and in one study CTTV was 

used.[43]  Data in the included studies were collected across an entire hospital by 

covert manual observation,[42] five general hospitals where the comparator was data 

collection by covert manual audit, [45] medical and surgical wards in a tertiary 

hospital where the comparator was data collection by an EMS [44] and an adult step-

down unit where the comparator was data collection by an EMS.[40]  Differences 

between medical and surgical wards in the same hospital were apparent in one study. 

[44]  Table 1 shows that for the remaining studies details of validation were unclear or 

not comprehensive. The included studies were undertaken in Australia, Brazil, 

Canada, the Middle East and the United States (see Table 1). One study was reported 

from northern Europe and none from the United Kingdom. All took place in acute 

care settings. In one study [45] data collection involved five hospitals. The remaining 

studies involved a single organisation with data collection restricted to one ward or a 

small number of wards, often of a highly specialist nature. In some studies the number 

of hand hygiene episodes documented was considerable while in others it was 

comparatively small, ranging from 911,791 [47] to as few as 659.[40]  None of the 

included studies presented a comprehensive account of the steps taken to validate the 
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comparator. In three studies [43, 44, 47] the authors reported that this information had 

been presented in an earlier publication and cited it in the text. In two of these studies 

the earlier publication related specifically to the EMS in question.[28, 49]  In the other 

case the cited publication contained non-specific information relating to which of the 

Five Moments EMSs are generally able to identify.[9] 

 

Meta-analysis 

It was possible to extract or calculate the effect sizes for the difference between overt 

and comparator estimates of hand hygiene in six of the included studies.[40, 42 - 45, 

47]  In the other studies estimates of the Hawthorne effect were not reported or could 

not be calculated. In four studies it was possible to calculate the Hawthorne effect 

with confidence intervals, these are shown in Figure 2. In addition to these, two 

studies published only an estimate of the Hawthorne effect. One study established a 

difference of 37.31% covert manual and overt audit in the hour before overt 

observation and 53.33% in the hour afterwards.[40]  The other study [45] established 

a weighted difference of 29.7% between overt audit and the comparator and 33.8% 

after feedback. 

 

[INSERT FIGURE 2 HERE] 

 

Figure 2. Estimates of the Hawthorne Effect 

 

Two studies investigated duration of the Hawthorne effect.[40, 47]  In one study hand 

hygiene decreased by 53.3% in the hour after overt observation ceased.[40]  In the 

other study [47] hand hygiene adherence rate was 4.08 per hour pre-audit, rising to 

5.72 during the overt audit period. Less than an hour afterwards adherence fell to 5.6 

hand hygiene events per hour. One hour later the rate was 4.06 events per hour falling 

to 3.9 events per hour after two hours.  

 

Using the Newcastle Ottawa Scale [50] the risk of bias within and across the studies 

was generally low, although these studies did not fit conventional definitions of 

intervention or cohort studies. The main risk is that associated with studies being 

conducted primarily in single units or hospitals.  Due to the nature of the research 

question the same cohort were studied, and the aim of the studies was to compare the 
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two methods of assessment and to quantify the bias from observation compared to 

automated methods.  The full assessment is shown in Supplemental File 1. 

 

 

DISCUSSION 

Ours appears to be the first systematic literature review to explore the impact of the 

Hawthorne effect on hand hygiene adherence in patient care. Of 30 potentially 

eligible studies only nine were sufficiently robust to meet the inclusion criteria. Of 

these it was possible to extract comparable data from six studies. The included studies 

show wide variations in the estimate of the Hawthorne effect possibly for 

methodological reasons or because they reflect different attitudes towards hand 

hygiene between clinical areas. In the study [43] reporting a negative effect with hand 

hygiene lower when measured by the comparator, the findings were based on small 

samples of hand hygiene episodes. There were differences between medical and 

surgical wards in the same hospital in the only study where it was possible to explore 

such variation.[44]  Duration appeared short-lived in the two studies exploring 

persistence of the Hawthorne effect.[40, 47]  No research team explored economic 

considerations although those using an EMS as the comparator pointed out that 

automated systems are expensive. Quality of the hand hygiene event was not assessed 

in any of the studies although it would have been possible in those where covert 

manual audit was employed.  

 

Limitations exist in relation to our review and the empirical studies we included. 

‘Hawthorne effect’ is not a MeSH search term in Medline. It is the entry term for the 

much broader Effect Modifier Epidemiologic MeSH term. It is therefore possible that 

some studies were not traced but unlikely as members of the research team were very 

familiar with the wider literature on hand hygiene adherence. Of the papers held in 

our personal collections not appearing in the searches, only one met the inclusion 

criteria. Overall the empirical studies were poorly reported, the number of hand 

hygiene events observed varied, most studies included only a few wards in the same 

organisation and lacked external validity. The lack of a specific MeSH term may be 

problematic for future research teams addressing the Hawthorne effect. 
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Originally we planned to restrict the review to studies where a robust comparator had 

been applied. This proved impossible because reporting was poor and the studies 

suffered from failure to prepare covert auditors adequately or ensure the validity of 

the EMSs. For example, Kovacs-Litman [42] reported only that covert auditors were 

trained and collected data for ‘a short period’ in each clinical setting to avoid 

recognition, while in the study reported by Scherer [45] covert auditors received only 

one day of training and one day of supervised practice. Inter-rater reliability testing 

and revalidation of auditors were not mentioned in either study. Where EMSs were 

employed, details about the system were often scant. In two studies there was 

evidence of data loss [40, 45] and one research team admitted that covert data 

collectors might have been recognised.[45]  The algorithm was disclosed in only one 

study where an EMS was used.[40] 

 

Despite the above limitations, the review demonstrates clear evidence of a Hawthorne 

effect on general wards. It was lowest in studies reported from intensive care [43] and 

transplant units,[47] possibly because health workers in specialist, high risk settings 

are more aware of the need for hand hygiene and are more adherent. Marked 

differences before and after the introduction of an intervention to improve hand 

hygiene were also reported in an earlier study where data were collected in ITUs and 

acute care of the elderly wards.[51]  In this study greater awareness of the need for 

hand hygiene and the additional training received by nurses in ITUs were thought to 

explain the difference. Hand hygiene adherence varies between wards and is 

influenced by local culture and leadership.[7]  It is also possible that managers 

directed research teams to venues where practice was already good and it was 

anticipated that health workers would be more likely to tolerate unannounced covert 

observation or the introduction of an EMS. Differences between medical and surgical 

wards in the same hospital [44] show that within the same organisation, the nature of 

the clinical setting could be important.     

 

Our review is timely. The Hawthorne effect is the major source of bias when overt 

audit of hand hygiene takes place [6] and inability to control for it was identified as 

the single most important methodological challenge confronting research teams 

evaluating the effectiveness of interventions intended to promote hand hygiene 

adherence.[7]  Our review confirms that on general wards the Hawthorne effect 
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operates as a major obstacle when hand hygiene adherence is measured and that 

pooling data for the entire organisation may be misleading as there is evidence of 

considerable variation between wards in the same hospital. The review identifies a 

need for standardised methodologies to measure the Hawthorne effect. As anticipated 

were unable to locate any studies where habituation was taken as the comparator.[16] 

In the other studies the comparator was either covert manual audit, an EMS or CCTV 

but there is insufficient evidence to recommend any as the best approach to assess the 

Hawthorne effect. At present it is possible only to recommend that irrespective of the 

comparator employed, detailed evidence of how it has been validated should be given. 

Hand hygiene is audited routinely by overt methods in many countries. The inflated 

rates of adherence reported as a result of this resource-intensive exercise are often 

displayed on health providers’ websites providing false reassurance concerning an 

important patient safety issue. Health workers are aware that the high levels of 

adherence commonly reported lack validity [8] yet are obliged to discuss them with 

their staff. If adherence declines, reminders and in some organisations punitive action 

follow.[52] The findings of our review highlight the ethical issues surrounding the 

collection and use of data obtained with flawed methodologies.     

 

Overall the quality of the studies available for review was disappointing. Over half the 

potentially eligible studies had to be discarded because of avoidable errors. These 

included failures to ensure that comparison was made between synchronously 

obtained datasets, failure to ensure that the same criteria were used to identify hand 

hygiene opportunities and adherences, omissions of reporting related to the validation 

of covert auditors and omission of key information concerning EMSs. Care should be 

taken to avoid the same mistakes in future studies. Further research is required to 

explore whether the Hawthorne effect varies between clinical settings and to establish 

whether there are patterns between the same types of clinical settings in different 

healthcare provider organisations. The relative merits of different approaches to audit 

systems acting as the comparator needs to be explored further to establish a 

standardised methodology to assess and allow for the Hawthorne effect in order to 

inform policy, practice and improve the rigour of interventions intended to improve 

hand hygiene. To provide maximum information these comparators should provide 

data in relation to the quality of hand hygiene and adherence in relation to Five 

Moments. The costs of undertaking routine overt hand hygiene audit do not appear to 
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have been estimated. Economic analysis is necessary to establish these costs and the 

costs of periodically employing a comparator to check the validity of overt audit data. 

Finally, as the Hawthorne effect is such a key research topic in relation to hand 

hygiene adherence and other epidemiological phenomena [4] it would be helpful if it 

could be given its own MeSH term separate from other confounding factors. 

 

Better-controlled studies to assess magnitude and persistence of the Hawthorne effect 

applied to hand hygiene are required but as we explain above, these will be 

challenging to undertake and in the meantime a practical solution needs to be found to 

overcome this pressing clinical problem.  It is also important to be aware of possible 

differences between clinical specialities, this may be particularly significant for those 

who use these data for clinical and policy decision making purposes.  Covert audit is 

the most obvious solution. Most healthcare providers do not use EMSs, so occasional 

covert audit appears to be the most practical solution. This approach is not 

recommended in current policy (10) but there was no evidence of health workers 

complaining about covert audit in the studies we reviewed and any suggestions that it 

is unethical need to be balanced against the use of audit findings that are known to be 

invalid. Furthermore, these limitations need to be balanced against the need to protect 

patients and colleagues, as there is clear evidence from these data that their might be 

overconfidence in the level of current compliance.   

 

Before such a major policy change is contemplated it will be necessary to obtain the 

views of clinical leaders to establish the acceptability and feasibility of occasional 

covert hand hygiene audit through focus groups or qualitative interviews. If the 

findings are positive, fieldwork can then be undertaken to establish practicalities: 

ensuring that health workers remain unaware that covert audit is in progress and that 

auditors are fully trained with good inter-rater reliability. If rigorously undertaken, 

cover audit will provide an estimation of the ‘real’ rate of hand hygiene adherence but 

care must be taken to avoid direct comparison with the outcomes of overt audit unless 

both audits are conducted at the same time. 

 

In conclusion our systematic review demonstrates clear evidence of a Hawthorne 

effect for hand hygiene on general wards and shows that the findings of overt routine 
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hand hygiene audit are inflated. Better-controlled studies to assess magnitude and 

persistence of the Hawthorne effect applied to hand hygiene are required. … 

 

  

Acknowledgments: None 

 

Competing Interests: DJG has received funding from Essity relating to a research 

project.  None of the other authors have any competing interests to declare. 

 

Funding: No specific funding was received for this study. 

 

Contribution statement: the study was conceived by DJG. DJG and EP undertook data 

extraction. All authors contributed to the analysis. DJG and EP drafted the manuscript 

to which all authors contributed. 

 

 

 

 



13 

REFERENCES 

[1] Pittet D, Allegranzi B, Sax H, Dharan S, Pessoa-Silva CL, Donaldson L, Boyce J. 

Evidence-based model for hand transmission during patient care and the role of 

improved practices. Lancet Infect Dis 2006; 6: 641-652. 

 

[2] Bloomfield S, Aiello AE, Cookson B, O’Boyle C, Larson L. The effectiveness of 

hand hygiene procedures in reducing risks of infections in home and community 

settings including handwashing and alcohol-based hand santizers. Am J Infect Control 

2007; 35 Supp 1: S25-S64.  

 

[3] Dhar S, Tansek R, Toftey EA, Dziekan BA, Chevalier TC, Bohlinger CG, Fitch 

M, Flanagan ME, Chopra T, Marchaim D, Kaye KS. Observer bias in hand hygiene 

compliance reporting. Infect Control and Hosp Epidemiol 2010; 31:867-868. 

 

[4] McCambridge J, Witton J, Elbourne DR. Systematic review of the Hawthorne 

effect: new concepts are needed to study research participation effects. J Clin 

Epidemiol 2014; 67: 267-277. 

 

[5] Gould DJ, Creedon S, Jeanes A, Drey NS, Chudleigh J, Moralejo D. The 

Hawthorne and avoidance effects in hand hygiene practice and research: 

methodological reconsideration. J Hosp Infect 2017; 95: 169-174. 

 

[6] Jeanes A, Coen P, Drey NS, Gould DJ. The validity of hand hygiene compliance 

measurement by observation: a systematic review. Am J Infect Control 2019; 47 313-322.  

 

[7] Drey ND, Gould DJ, Chudleigh J, Moralejo D, Purssell E, Gallagher R, Jeanes A, 

Wigglesworth N, Pittet D. Adherence to hand hygiene protocols: thematic synthesis to 

identify factors and contexts that contribute to successful interventions. BMJ Qual Saf 

http/dx.doi.org/10.1136/bmjqs-2019-009833.  

 

[8] Livorsi DJ, Goedken CC, Sauder M, Vander Weg MW, Perencevich EN, 

Reisinger HS. Evaluation of barriers to audit-and-feedback Programs that used direct 

observation of hand hygiene compliance: A qualitative study. JAMA Network Open 

2018; 1(6): e183344.  

http://dx.doi.org/10.1016/j.jhin.2016.08.008


14 

 

[9] Boyce J. Electronic monitoring in combination with direct observation as a means 

to significantly improve hand hygiene compliance. Am J Infect Control 2017; 45 528-

535. 

 

[10] World Health Organization. WHO guidelines on hand hygiene in healthcare: 

2009 http://whqlibdoc.who.int/publications/2009/9789241597906_eng.pdf.2009. 

Accessed 12.3.2020 

 

[11] Ward MA, Schweizer ML, Polgreen PM, Gupta K, Reisinger HS, Perencevich 

EN. Automated and electronically assisted hand hygiene monitoring systems: a 

systematic review. Am J Infect Control 2014; 42: 472-478.  

 

[12] Dawson CH, Mackrill J. Review of technologies available to improve hand 

hygiene compliance – are they Fit-For-Purpose? J Infect Prev 2014; 15: 222-228. 

 

[13] Sax H, Allegranzi B, Uçkay I, Larson E, Boyce J, Pittet D. ‘My five moments for hand 

hygiene': a user-centred design approach to understand, train, monitor and report hand hygiene. 

Infect Control Hosp Epidemiol 2007; 67: 9-21. 

 

[14] Pineles LL, Morgan DJ, Limper HM, Weber SG, Thom KA, Perencevich EN, 

Harris AD, Landon E. Accuracy of a radiofrequency identification [RFID] badge 

system to monitor hand hygiene behavior during routine clinical activities. Am J 

Infect Control 2013; 42: 144-147.   

 

[15] McCall G. Systematic field observation.Ann ReviSociol 1984; 10: 263-82. 

 

[16] Creedon S, Slevin B, De Souza V, Mannix M, Quinn G, Boyle L, Doyle A, 

O'Connell N, O'Brien L. Hand hygiene compliance: exploring variations in practice 

between hospitals. Nurs Times; 2008; 104: 32-35. 

 

[17] Beggs CB, Shepherd SJ, Kerr KG. Increasing frequency of hand washing by 

healthcare workers does not lead to commensurate reductions in staphylococcal infection 

in a hospital ward. BMC Infect Dis 2008;114. 

http://whqlibdoc.who.int/publications/2009/9789241597906_eng.pdf.2009.%20Accessed%209.6.2019
http://whqlibdoc.who.int/publications/2009/9789241597906_eng.pdf.2009.%20Accessed%209.6.2019
http://www.ncbi.nlm.nih.gov/pubmed/22107015
http://www.ncbi.nlm.nih.gov/pubmed/22107015
http://www.ncbi.nlm.nih.gov/pubmed/22107015
http://www.ncbi.nlm.nih.gov/pubmed/22107015


15 

 

[18] Balduzzi S, Rücker G, Schwarzer G (2019), How to perform a meta-analysis with 

R: a practical tutorial, Evidence-Based Mental Health. 10.1136/ebmental-2019-

300117 

 

[19] El-Saed A, Noushad S, Tannous E, Abdirizak F, Arabi Y, Al Azzam S, albanyan 

E, Abdirizak F, Arabi Y, Azzam S, Al-Jahdalil H, Sudairy S, Balkhy, HH. 

Quantifying the Hawthorne effect using overt and covert observation of hand hygiene 

at a tertiary care hospital in Saudi Arabia. Am J Infect Control 2018; 46: 930–935. 

https://doi.org/10.1016/j.ajic.2018.02.025 

 

[20] Kohli, E, Ptak, J, Smith, S et al. Variability in the Hawthorne Effect with regard 

to hand hygiene performance in high- and low-performing inpatient care units Infect 

Control Hosp Epidemiol 2009; 30: 232-236.  

 

[21] Baek EH, KinS, Kin D, Cho O, Hong S. The difference in hand hygiene 

compliance rate between unit-based observers and trained observers for World Health 

Organization checklist and optimal hand hygiene. Internat J Infect Dis 2020; 90: 197-

200. 

 

[22] Bruchez SA, Duarte GC, Sadowski RA, Filho AD, Fahning WE, Belini 

Nishiyama SA, Bronharo T, Cardoso CL. Assessing the Hawthorne effect on hand 

hygiene compliance in an intensive care unit. Infect Prev Prac 2020; 

https://doi.org/10.10.16/j.infpip.2020.100049.    

 

[23] Eckmanns, T., Bessert, J., Behnke, M., Gastmeier, P., & Ruden, H. Compliance 

with antiseptic hand rub use in intensive care units: the Hawthorne  effect. Infect 

Control Hospital Epidemiol 2006; 27: 931–934. https://doi.org/10.1086/507294 

 

[24] Kurtz, S L. Measuring and accounting for the Hawthorne effect during a direct 

overt observational study of intensive care unit nurses. Am J Infect Control 2017; 45: 

995–1000. https://doi.org/10.1016/j.ajic.2017.03.022 

 

https://doi.org/10.1016/j.ajic.2018.02.025
https://doi.org/10.10.16/j.infpip.2020.100049
https://doi.org/10.1086/507294
https://doi.org/10.1016/j.ajic.2017.03.022


16 

[25] Pan SC, Tien KL, Hung IC, Lin YJ, Sheng WH, Wang MJ, Chang SC, Kunin 

CM, Chen YC. Compliance of health care workers with hand hygiene practices: 

independent  advantages of overt and covert observers. PloS One 2013; 8: e53746. 

https://doi.org/10.1371/journal.pone.0053746 

 

[26] Sánchez-Carrillo LA, Rodríguez-López J M, Galarza-Delgado DÁ, Baena-Trejo 

L, Padilla-Orozco M, Mendoza-Flores L, Camacho-Ortiz A. Enhancement of hand 

hygiene compliance among health care workers from a hemodialysis unit using video-

monitoring feedback. Am J Infect Control 2016; 44: 868–872. 

 

[27] Maury E, Moussa N, Lakermi C, Barbut F, Offenstadt G. Compliance of health 

care workers to hand hygiene: awareness of being observed is important. Int Care 

Med 2006; 32:2088-2089.     

 

[28] Brotfain E, Livishiz-Rivin I, Gushansky A, Erblat A, Koyfman L, Tomer Z, 

Saidel-Odes L, Klein M, Borer A. Monitoring hand hygiene compliance of health 

workers in a general intensive care unit: use of continuous closed circle television 

versus overt observation. Am J Infect Control 2017; 45: 849-854.  

 

[29] Werzen A, Thom KA, Robinson GL, Li S, Rock C, Herwaldt LA, Perencevich 

EN. Comparing brief, covert, directly observed hand hygiene compliance monitoring 

to  standard methods: A multicenter cohort study. Am J Infect Control 2019;47: 346–

348. https://doi.org/10.1016/j.ajic.2018.08.015 

 

[30] Wu K-S, Lee SS-J, Chen J-K, Chen Y-S, Tsai H-C, Chen Y-J, Tsai H, Lin H-S. 

Identifying heterogeneity in the Hawthorne effect on hand hygiene observation: 

a  cohort study of overtly and covertly observed results. BMC Infect Diss 2018; 18(1), 

369. https://doi.org/10.1186/s12879-018-3292-5 

 

[31] Gould DJ, Wigglesworth N, Purssell E, Kelly D, Lindstrom H. Electronic hand 

hygiene monitoring: accuracy, acceptability, efficiency and cumulative Hawthorne 

effect. Accepted Journal of Infection Prevention  

 

https://doi.org/10.1016/j.ajic.2018.08.015
https://doi.org/10.1186/s12879-018-3292-5


17 

[32] Marra AR, Moura DF, Paes AT, dos Santos OF, Edmond MB. Measuring rates of 

hand hygiene adherence in the intensive care setting: a comparative study of direct 

observation, product usage and electronic counting devices. Infect Control Hosp 

Epidemiol; 2010; 31: 796-801. 

 

[33] Morgan DJ, Pineles  L, Shardell M, Young A, Ellingson K, Jernigan JA, Day H 

R, Tom K, Harris AD, Perenvich EN. Automated hand hygiene count devices may 

better measure compliance than human observation. Am J Infect Control 2012; 40: 

955-959. 

 

[34] Van de Mortel MT, Murgo, M. An examination of covert observation and 

solution audit as tools to measure the success of hand hygiene interventions. Am J 

Infect Control 2006; 34: 95-99.  

 

[35] Benudis A, Stone S, Sait AS, Mahoney I, Price LL, Moreno-Koehler A, Anketell 

E, Doron S. Pitfalls and Unexpected Benefits of an electronic hand hygiene 

monitoring system. Am J Infect Control 2019; 47: 1102–1106. 

https://doi.org/10.1016/j.ajic.2019.03.011 

 

[36] Kwok YLA, Juergens CP, McLaws M.-L. Automated hand hygiene auditing with 

and without an intervention. Am J Infect Control 2016; 44: 1475–1480. 

https://doi.org/10.1016/j.ajic.2016.08.014 

 

[37] Magnus TP, Marra AR, Camargo TZS, Victor E, Costa LSS, Cardoso VJ, dos 

Santos OFP, Edmond MB. Measuring hand hygiene compliance rates in different 

special care settings: a comparative study of methodologies. Internat J Infect Dis 

2015; 33: 205-208. 

 

[38] Garcell HG, Arias AV, Miranda FR, Jiminez RR, Alfonso Serrano RN. Direct 

observation of hand hygiene can show differences in staff compliance: do we need to 

evaluate accuracy for patient safety? Qatar Med J 2017; 1 

http://doi//dx.doi.org/10.5339/qmj.2017.1  

 

https://doi.org/10.1016/j.ajic.2019.03.011
https://doi.org/10.1016/j.ajic.2016.08.014
http://doi/dx.doi.org/10.5339/qmj.2017.1


18 

[39] Hayashi, M., Fujiwara, H., Koufuku, T., & Nakai, I. [Introduction of a Hand-

hygiene Automated Monitoring System: Accuracy in Monitoring Hand Hygiene 

Compliance and Its Effect in Promoting Hand Hygiene Behaviour]. Kansenshogaku 

zasshi. Journal Jap Assoc Infect Dis 2016; 90: 803–808. 

 

[40] Filho MAO, Marra AR, Magnus TP, Rodrigues RD, Prado M, de Souza Santini 

TR, da Silva V, Ishibe E, Dos Santos OF, Edmond M B. Comparison of human and 

electronic observation for the measurement of compliance with hand hygiene. Am J 

Infect Control 2014; 42: 1188–1192. https://doi.org/10.1016/j.ajic.2014.07.031 

 

[41] Hagel S, Reischke J, Kesselmeirer M, Winning J, Brunkhorst FM, Scherag A, 

Pletz MW. Quantifying the Hawthorne Effect in Hand Hygiene Compliance Through 

Comparing Direct  Observation With Automated Hand Hygiene Monitoring. Infect 

Control Hosp Epidemiol 2015; 36: 957–962. https://doi.org/10.1017/ice.2015.93 

 

[42. Kovacs-Litman A, Wong K, Shojania KG, Callery S, Vearncombe M, Leis JA. 

Do physicians clean their hands? Insights from a covert observational study. J Hosp 

Med 2016; 11: 862–864. https://doi.org/10.1002/jhm.2632 

 

[43] Livshiz-Riven I, Koyfman L, Nativ R, Danziger A, Shalman A, Frank D, Shvarts 

B, Azulay O, Ivanova E, Ziv-Baran T, Klein M, Boyko M, Zlotnik A, Borer, A 

Brotfain E. Efficacy of covert closed-circuit television monitoring of the hand 

hygiene  compliance of health care workers caring for patients infected 

with  multidrug-resistant organisms in an intensive care unit. Am J Infect Control 

2019; https://doi.org/10.1016/j.ajic.2019.09.004 

 

[44] McLaws M-L, Kwok YLA. Hand hygiene compliance rates: Fact or fiction? Am 

J Infect Control 2018; 46: 876–880. https://doi.org/10.1016/j.ajic.2018.03.030 

 

[45] Scherer A M, Schacht Reisinger H, Goto M, Goeken CC, Clore G, Marra AR, 

Chasco EE, Evans CT, Rubin MA, Perenceivich EN.Testing a novel audit and 

feedback method for hand hygiene compliance: A multicenter  quality improvement 

study. Infect Control Hosp Epidemiol 2019; 40: 89–94. 

https://doi.org/10.1017/ice.2018.277 

https://doi.org/10.1016/j.ajic.2014.07.031
https://doi.org/10.1017/ice.2015.93
https://doi.org/10.1002/jhm.2632
https://doi.org/10.1016/j.ajic.2019.09.004
https://doi.org/10.1016/j.ajic.2018.03.030
https://doi.org/10.1017/ice.2018.277


19 

 

[46] Srigley JA, Furness CD, Baker GR, Gardam M. Quantification of the Hawthorne 

effect in compliance monitoring: a retrospective cohort study. BMJ Qual Saf 2014; 23 

974-80. https://doi.org/10.1136/bmjqs-2014-003080 

 

[47] Vaisman A, Bannerman G, Matelski J, Tinckam K, Hota SS. Out of sight, out of 

mind: a prospective observational study to estimate the  duration of the Hawthorne 

effect on hand hygiene events. BMJ Qual Saf 2020; https://doi.org/10.1136/bmjqs-

2019-010310 

 

[48] da Costa L, Neves V, Marra A, Camargo T, Victor E, Vogel C, Colman F, 

Laselva C, dos Santos O, Edmond MB.. Measuring hand hygiene compliance in a 

haematology-oncology unit: a comparative study of methodologies. Am J Infect 

Control 2013; 41: 997-1000 

   

[49] Diller T, Kelly W, Blackhurst D, Steed C, Boeker S, mcElveen C. Estimation of 

hand hygiene opportunities on an adult medical ward using 24-hour camera 

surveillance: validation of the HOW2 Benchmark Study. Am J Infect Control 2014; 

42: 602-607. 

 

[50] Wells G A, Shea B, O'Connell D, Peterson J, Welch V, Losos M, Tugwell P. The 

Newcastle-Ottawa Scale (NOS) for assessing the quality of nonrandomised studies in 

meta-analyses. http://www.ohri.ca/Programs/clinical_epidemiology/oxford.asp. 

Accessed 27/5/20. 

[51] Fuller C,Michie S, Savage J, McAteer J, Besser S, Charlett, A, Hayward A, 

Cookson, BD, Cooper BS, Duckworth G, Jeanes, A, Roberts J, Teare, L, Stone S. The 

Feedback Intervention Trial (FIT) — Improving Hand-Hygiene Adherence in UK 

Healthcare Workers: A Stepped Wedge Cluster Randomised Controlled Trial. PLoS 

ONE 2012: e41617.  

[52] Chou T, Kerridge J, Kulkami M, Wickman K, Malow J. Changing the culture of hand 

hygiene compliance using a bundle that includes a violation letter. Am J Infect Control 2010; 

38: 575-8. 

https://doi.org/10.1136/bmjqs-2014-003080
https://doi.org/10.1136/bmjqs-2019-010310
https://doi.org/10.1136/bmjqs-2019-010310
http://www.ohri.ca/Programs/clinical_epidemiology/oxford.asp


20 

 

 

 



21 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. PRISMA flow-chart 



22 

 

F

i

g

u

r

e

 

2

.

 

E

s

t

i

m

a

t

e

s

 

o

f

 

t


