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Impact of alcohol-based hand sanitizers on acute diarrhoea acquired in general 

practitioner’s (GP’s) waiting rooms of offices: A prospective randomized study. 

 

SUMMARY 

Introduction. The use of non-antibacterial soap with hand hygiene education interventions is 

efficacious for preventing gastrointestinal infections. The aim of this study was to estimate the 

impact of an alcohol-based sanitizer (HAS) available on acute diarrhoea occurrence acquired 

in GPs’ waiting rooms and we studied the patients’ acceptability of this prevention measure.  

Methods. A prospective randomized study was conducted in France over a 9-week period, 

throughout the 2011 seasonal gastroenteritis period.  

Results. Twenty-eight GPs’ offices were randomly assigned to be equipped with a HAS 

(interventional group) or to continue their daily activities without an HAS (control group).  

One hundred and eleven acute diarrhoea cases had a previous visit over 10 days before the 

including visit during the study period: 58 of 389 (14.9%) in the interventional group and 53 

of 389 (13.6%) in the control group (p = 0.611). If only 46.6% of patients used an HAS, 

80.8% of patients claimed the measure to be useful.  

Conclusion. This interventional study, based on a not-compulsory prevention measure to 

patients, failed to demonstrate a significant benefit to reduce acquired acute diarrhoea. 

 

Key words: acute diarrhoea, office, general practitioners, alcohol-based solution, 

interventional study 
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INTRODUCTION 

Viral pathogens are the most common cause of gastroenteritis in industrialized countries [1,2]. 

Mead et al. have estimated that of 38.6 million annual cases of gastroenteritis in the United 

States, 30.8 million (80 %) are the result of viral infections [3]. Enteric viral pathogens 

include astrovirus, adenovirus and sapovirus, but most viral gastroenteritis infections are 

caused by rotavirus (A) in children and norovirus in adults (formerly Norwalk-like viruses) 

[1-9]. In France, an acute diarrhoea epidemic is observed each winter by general practitioners 

of the French Sentinelles network [10], and the number of medical consultations for acute 

diarrhoea is estimated at around 3100000 [11]. 

The use of non-antibacterial soap with hand hygiene education interventions is efficacious for 

preventing gastrointestinal infections [12]. Alcohol-based hand sanitizers are also an effective 

alternative to hand washing and have the advantage of not requiring access to a sink, together 

with being rapidly bactericidal as well as virucidal for some gastrointestinal pathogens [13]. 

In 2002, the Centers for Disease Control and Prevention emphasized the role of alcohol-based 

hand sanitizers as a part of a comprehensive strategy to improve hand hygiene in health care 

settings [14]. Alcohol-based hand gels are considerably more convenient than traditional sink-

based hand hygiene. Use of these gels is now widely advocated in health care settings because 

studies have demonstrated virucidal activity and reduced antimicrobial counts on hands of 

health care workers who use these agents [14-17]. Alcohol-based hand sanitizers are also 

associated with reduced illness and absenteeism in schools and at work [18-23]. Finally, these 

hand gels have been associated with improved compliance, likely as a result of the ease of use 

[24-26].  

The prevention of transmission of infection in a practitioner’s office is an important 

component of patient care and is of concern to health care providers, patients and parents [27]. 

There is a large body of data on infections acquired by people admitted to hospital, and there 
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are established infection control protocols to reduce the risk of infection in hospitals [28-31]. 

However, the risk of acquiring infection in ambulatory care settings, and the efficacy and 

feasibility of infection control measures in these settings have been stated [27] but, to date, 

never proved. Published recommendations specific to general practitioners’ offices are sparse, 

imprecise in some areas and may be difficult to implement [4-8,32]. 

The aim of the study was to estimate whether the alcohol-based hand sanitizer provided to 

patients in a GP’s waiting room has an impact on reducing the risk of contracting acute 

diarrhoea associated with care in GPs’ offices. Secondary issues were to assess the social and 

economic consequences of acute diarrhoeas and to estimate the acceptability of control 

measures by persons visiting GPs’ offices. 

METHODS 

1-Design 

We performed a randomized, epidemiological, interventional, prospective study, between 

January and March 2011.  

2-Participants 

General practitioners’ recruitment began in September 2010, and the study was closed to new 

enrolment in November 2010. GPs’ offices were recruited on the basis of voluntary 

participation among private clinics with more than one GP belonging to the French 

Sentinelles network of two French regions (Centre and Ile-de-France), and GPs’ partners of 

Orléans Hospital Centre. A total of 46 GPs were randomized in two groups: interventional 

group and control group. 
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Characteristics of GPs’ offices were collected using a standardized questionnaire (Annex 1). 

Distribution of GPs in each group of the study was randomized with stratification of these 

characteristics. We excluded one office already using control measures. 

The French Sentinelles network provided the epidemic level of acute diarrhoea each week. 

When the threshold was reached (2011 week 1), the study was launched. Inclusions of acute 

diarrhoea cases began two weeks later in order to consider the acute diarrhoea incubation 

period. The study was closed on 19 March 2011 after nine weeks of inclusions when the acute 

diarrhoea epidemic was ending. 

3-Intervention 

In GPs’ offices of the interventional group, a device containing a 500-mL virucidal 

hydroalcoholic solution (HAS) (AniosGel85, Anios Corp. Lille Hellemes, France; active 

ingredient: 76% ethyl alcohol [isopropanolol 2.5%]) was provided at the entrance of the GP’s 

office and in the waiting room. Information was given on how to properly rub their hands 

with the alcohol-hand based sanitizer (Annex 2). Alcohol-hand based sanitizer use was 

proposed to each person who came to the office. Two posters (Annex 3) were positioned at 

the office entrance and inside the waiting room next to the bottle. They explained the study to 

patients, encouraged them toward a systematic use of the alcohol-hand based sanitizer, and 

demonstrated how to properly disinfect their hands. Application involved pressing the device 

to obtain a quantity of solution in the hollow of the hand and then rubbing both hands 

together, then crossing fingers so as to spread the product evenly over the entire cutaneous 

surface of both hands. The empty containers had to be changed by the GP or his secretary. Six 

75-mL individual bottles of alcohol hand-based sanitizer were provided to GPs and secretaries 

for personal use. 
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GPs’ offices of the control group were not equipped with the product and functioned as usual 

without using an alcohol hand-based sanitizer in the waiting room. No additional information 

was given. 

4-Data collection and acute diarrhoea definitions  

Each GP was asked to include eight patients a week. They had to include the first two patients 

presenting with acute diarrhoea symptoms each day, four days a week. For each acute 

diarrhoea case included, the GP should: explain the study to the patient, obtain the patient's 

consent, and complete with him a medical questionnaire (Annex 4), with demographical and 

clinical data. 

Acute diarrhoea was defined as recent acute diarrhoea (at least three daily watery or nearly so 

stools, dating less than fourteen days), motivating consultation. 

An acute diarrhoea case, aged more than three years, was included when this consultation was 

the first one for this reason. We excluded children aged three years and less, because of the 

part of no-viral acute diarrhoea. 

An acute diarrhoea case with associated care was an acute diarrhoea case that had a previous 

visit over ten days before the including consultation. 

5-Acceptability survey 

Concerning the acceptability of barrier measures by patients, a cross-sectional survey was 

performed in some interventional offices. On one day, a practitioner or his secretary gave an 

acceptability questionnaire (Annex 5) to all persons frequenting the GP’s offices this day.  
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6-Outcome 

The main judgment criterion was the proportion of previous visits in the last ten days among 

all acute diarrhoea cases included in the interventional group and control group. 

Secondary outcomes were absenteeism and the working day lost by adults and measure 

judgments by patients and GPs.  

7-Statistical analyses 

Among 35 GPs’ offices that were randomly assigned, only 28 offices were included in the 

analyses, which were conducted on an intention-to-treat basis. Baseline demographic 

characteristics, school absenteeism, the working day lost by adults and measure judgments by 

patients and GPs in the control and interventional groups were analysed by descriptive 

analysis. The secondary AD cases occurrence in each office was modelled by a Poisson 

distribution. A generalized model (SAS© GENMOD model) was used to compare the 

proportion of acute diarrhoea cases having a previous visit to the GP’s office ten days before 

the including visit between the control and intervention groups, accounting for correlations 

between acute diarrhoea cases within a GP’s office. We adjusted for demographic variables. 

Statistical analyses were performed using SAS version 9.2 (SAS Institute, Cary, NC). All 

statistical analyses were conducted at the 5% level of significance. 
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RESULTS 

Forty-six general practitioners (GP) took part in the study: thirty-six GPs of twenty-five 

offices in the French region “Centre” and ten GPs of ten offices in the French region “Ile-de-

France”. 

Eight hundred and twenty-four acute diarrhoea cases were included in the study by forty GPs. 

After excluding non-conformed cases, 778 acute diarrhoea cases were included in the study: 

389  in the interventional group and 389 in the control group (Figure 1). 

Table 1 shows gender, age and medical characteristics of acute diarrhoea cases included in 

both groups (Table 1). 

1-Impact of alcohol hand-based sanitizer use on acute diarrhoea occurrence in GPs’ 

offices 

Among acute diarrhoea cases included in this study, 14.3 % (111/778) of them went to the 

GP’ in the ten days before the including visit. There were 14.9 % (58/389) in the 

interventional group and 13.6 % (53/389) in the control group (p=0.611). 

Among acute diarrhoea cases included in this study and without possible identified sources of 

infection, 13.3 % (49/368) of them went to the GP in the ten days before the including visit. 

There were 14.7 % (22/150) in the interventional group and 12.4 % (27/218) in the control 

group (p=0.535). 

Among acute diarrhoea cases aged more than 30 years included in this study, 19.1 % (59/309) 

of them went to the GP in the ten days before the including visit. There were 17.1 % (26/152) 

in the interventional group and 21.0 % (33/157) in the control group (i.e. 19 % reduction, 

p=0.253). 
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2-Social and economic impact of acute diarrhoea episode 

Among acute diarrhoea cases included in the study, 45.9 % (336/729) took a day off to 

consult the general practitioner. After medical consultation, 53.7 % (410/761) had a period of 

days off and 25.2 % (194/768) stayed away from school. Almost all cases (96.0 %, 737/765) 

had a medical prescription at the end of the consultation. No cases went to hospital (0/780). 

Among acute diarrhoea cases with days off, the cause concerned 79.5 % (326/410) of patients 

themselves and 20.5 % (84/410) to keep on children. The median length of the days off period 

(n=300) was 2 days (range: 0 to 6 days). 

The median length of patient school absenteeism (n=194) was 2 days (range: 1 to 6 days). 

3-Use of alcohol hand-based sanitizer 

Among the replied people of the transversal survey, 46.6 % used an alcohol hand-based 

sanitizer. Among the people who did not use an alcohol hand-based sanitizer, the main reason 

was no visualization of an alcohol hand-based sanitizer and posters (23.4 %) Other reasons 

mentioned were a lack of the need to use an alcohol hand-based sanitizer (10.3 %), being slow 

to react (9.1 %), possession of own alcohol hand-based sanitizer (6.9 %), previous hand 

washing (6.9 %), and a lack of time (0.6 %). 

4-Patient acceptability on control measure  

Sixty-eight point six per cent acquainted oneself with the proposed measure. 11 % of people 

who used an alcohol hand-based sanitizer and half of people who did not use an alcohol hand-

based sanitizer acquainted oneself with the control measure. Most of the people (80.8 %) 

considered this measure to be useful (Table 2).  

Thirty-eight point seven per cent (135/349) considered posters to be attractive, 64.5 % 

(225/349) comprehensible and 62.2 % (217/349) well located. 
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DISCUSSION 

We report the results of the first randomized, controlled study to assess the impact of an 

alcohol hand-based sanitizer measure in a waiting room of a GP’s office to reduce the acute 

diarrhoea incidence potentially acquired in an outpatient health care environment. This 

intervention failed significantly to reduce the transmission of acute diarrhoea acquired in GPs’ 

offices. However, a possible effect was expected on acute diarrhoea cases aged more than 30 

years. 

In 2002, the Centers for Disease Control and Prevention emphasized the role of alcohol-based 

hand sanitizers as a part of a comprehensive strategy to improve hand hygiene in health care 

settings [14]. In 2008, the Canadian Paediatric Society reported that transmission of infections 

common in the community, such as gastrointestinal infections, almost certainly occurs in 

practitioners’ offices but has not been reported, and thus recommended waterless hand 

hygiene products in the waiting room of paediatric offices [27]. However, only one published 

study has assessed the risk of infection after a visit to a paediatric office and has concluded 

that there was no increased risk of infection [33].  

Waterless hand hygiene agents reduce the time required to perform hand hygiene and provide 

a good alternative to hand washing when access to a sink is not convenient [24-26]. These 

characteristics may be especially advantageous for people frequenting the GP’s office, where 

numerous patients are carrying infectious agents (e.g. respiratory disease or gastrointestinal 

infection). Hand sanitizers are affordable and widely available; nearly 50 % of people 

frequenting GPs’ offices in our survey and 100% of GPs in our study reported ever having 

used them. 

We were somewhat surprised by the failure of the intervention to reduce the occurrence of 

secondary acute diarrhoea acquired in a GP’s office. This was unexpected, given that alcohol-
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based antiseptics containing 60% to 80% weight per volume have been shown to be effective 

against a range of viruses and bacteria, including agents that cause diarrhoea infections [9]. 

Previous studies have suggested that rotavirus is not removed effectively by routine hand 

washing with soap and water, whereas alcohol reliably kills the virus [34-36]. Noroviruses 

may be killed less efficiently by alcohol-based products [37], although fewer data exist 

regarding the issue because noroviruses cannot be grown easily in culture systems [38]. The 

intervention could lead to a reduction in acute diarrhoea acquired in a GP’s office in adults 

aged more than 30 years. However, this reduction, based on 309 cases, was not statistically 

significant and requires confirmation in a larger study. Our results are consistent with some 

data showing that there was little evidence for an additional impact of new products, such as 

alcohol based-hand sanitizers or antibacterial soaps, compared to non-antibacterial soaps, for 

reducing either gastrointestinal infectious illness symptoms [12]. Our results may be related to 

the fact that our intervention was not compulsory in order to test a preventive measure in a 

real situation, which could be reproducible, if this measure would be spread to all GPs’ 

offices. We only suggested alcohol hand-based sanitizer use by posters at the entrance of 

waiting rooms with the alcohol hand-based sanitizer bottle visible for use. This suggests 

several interrogations: first, the real impact of alcohol hand-based sanitizers in the waiting 

rooms and the acceptability; second, the real place of a GP’s office in the gastrointestinal 

infectious agents’ transmission; third, the adherence to infectious control measures by French 

people. 

First, previous studies showed efficacy of alcohol hand-based sanitizer use to reduce the 

gastroenteritis incidence. In schools, the alcohol hand-based sanitizer allowed reducing 40 % 

gastroenteritis cases among pupils, where measure involvement was high (close to 100 %) 

[18]. In another interventional study in public administration, the alcohol hand-based sanitizer 

reduced 50 % of acute diarrhoea cases [19]. Staff involvement was also high: close to 80 %. 
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In our study, only 46.6 % of people used an alcohol hand-based sanitizer at the time of their 

medical visit to a GP’s office (result given by the acceptability survey). Small people 

involvement in our study could explain the limited effect of the alcohol hand-based sanitizer 

on acute diarrhoea in a care environment. The alcohol hand-based sanitizer used in this study 

was the same alcohol hand-based sanitizer as in the school study [18].  

Second, the real place of a GP’s office in acute diarrhoea transmission is not clearly 

established. If people spend time in the waiting room of a GP’s office, the period exceeded is 

rarely two hours, whereas people spend a day in work or school, which represented eight 

hours per day, five days per week. Third, the acceptability survey showed a poor usage of the 

alcohol hand-based sanitizer. Limited involvement of French people in control measures is 

suspected. Information on measures failed in this study and could explain this low 

compliance. However, our study revealed high involvement of general practitioners in alcohol 

hand-based sanitizer professional use. Most of them use it between all patients and all of them 

using an alcohol hand-based sanitizer has been proposed. General practitioners represent an 

awareness population in an infectious notion and know hand transmission of infectious 

diseases. 

This study has several limitations. The number of cases expected was not reached in this 

study. Various factors could explain it. Our initial hypothesis was based on an epidemic 

period similar to previous years. The acute diarrhoea epidemic 2010-2011 was unusually short 

and of a small range, which reduced the data collection period, which could introduce a bias 

linked to low virus circulation. The study is thus based on the end of an acute diarrhoea 

epidemic, with a low acute diarrhoea incidence. Another factor was characteristics of the 

acute diarrhoea epidemic during 2010-2011. This year, general practitioners noted a high 

frequency of vomiting in gastroenteritis without diarrhoea, which did not fit our case 

definition and thus reduced the number of cases included. Another obstacle to interpret 
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alcohol hand-based sanitizer efficiency was the little use by patients, as our study was based 

on free access to an alcohol hand-based sanitizer. 

 

CONCLUSION 

This study did not show a positive impact of alcohol hand-based sanitizer use on the acute 

diarrhoea transmission acquired in a GP’s office or did not demonstrate a heavy weight of 

GP’s offices in the acute diarrhoea transmission. However, similar studies conducted during 

an acute phase of an epidemic should be carried out in order to confirm these results. 
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FIGURES, TABLES AND ANNEXES 

 

Figure 1: Participant flow diagram. 

 

 

 

 

 

 

 

 

 

 

 

 

 

20 GP / 14 participant 

offices 

389 cases included 

19 GP / 14 participant 

offices 

389 cases included 
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Table 1: Baseline demographic characteristics of acute diarrhoea cases. 

Variables Total Interventional group Control group 

Median age n=702 

28 years  

(range: 3 to 89 years) 

n=342 

28 years  

(range: 3 to 88 years) 

n=360 

27, years  

(range: 3 to 89 years) 

Sex 

Female 

n=777 

52.6 % (409) 

n=388 

54.1 % (210) 

n=389 

51.2 % (199) 

Comorbidity*  n=757 

9.8 % (74) 

n=377 

11.4 % (43) 

n=380 

8.2 % (31) 

Identified source of 

infection 

n=778 

52.8 % (411) 

n=389 

61.7 % (240) 

n=389 

44.0 % (171) 

* comorbidity: diabetes, congestive heart or respiratory failure, asthma, immunodeficiency, active neoplasia, systemic disease or 

inflammatory pathology under immunosuppressant included corticotherapy. 

 

Table 2: Patient opinion on alcohol hand based sanitizer available measure in general 

practitioner’ offices. 

Variables 
Total 

(n=349) 

Patient who used 

HAS  

(n=162) 

Patient who not used 

HAS  

(n=177) 

This measure is 

Useful 

Without opinion 

Restrictive 

Without opinion 

 

80.8 % (282) 

14.9 % (52) 

4.6 % (16) 

9.7 % (34) 

 

89.5 % (145) 

8.6 % (14) 

4.3 % (7) 

3.7 % (6) 

 

73.5 % (130) 

20.3 % (36) 

5.1 % (9) 

14.7 % (26) 

This measure inspire 

More confidence on the 

GP’s office quality 

Less confidence on the 

GP’s office quality 

No change my estimate on 

the office quality 

Without opinion 

 

 

57.6 % (201) 

 

2.3 % (8) 

 

36.4 % (127) 

14.6 % (51) 

 

 

58.0 % (94) 

 

2.5 % (4) 

 

40.1 % (65) 

11.1 % (18) 

 

 

57.1 % (101) 

 

2.3 % (4) 

 

33.3 % (59) 

18.1 % (32) 
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Annex 1: Characteristics of GPs’ offices questionnaire. 
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Annex 2: Poster explaining how to properly rub the hands with the alcohol-hand based 

sanitizer. 
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Annex 3: Poster positioned at the office entrance and inside the waiting room next to the 

bottle. 
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Annex 4: Medical questionnaire with demographical and clinical data. 
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Annex 5: Acceptability questionnaire. 
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