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BMJ Open publishes all reviews undertaken for accepted manuscripts. Reviewers are asked to 

complete a checklist review form (http://bmjopen.bmj.com/site/about/resources/checklist.pdf) and 

are provided with free text boxes to elaborate on their assessment. These free text comments are 

reproduced below.   

 

ARTICLE DETAILS 

TITLE (PROVISIONAL) The effect of the daily application of a 0.05% chlorhexidine solution 
on the incidence of (aspiration) pneumonia in care home residents: 
design of a multicentre cluster randomized controlled clinical trial 

AUTHORS Hollaar, Vanessa; van der Maarel-Wierink, Claar; Putten, Gert-Jan; 
Swart, Bert; Baat, Cees 

 

VERSION 1 - REVIEW 

REVIEWER Scannapieco, Frank 
University at Buffalo 

REVIEW RETURNED 23-Apr-2015 

 

GENERAL COMMENTS This looks to be an interesting study. However, I do not support 
publication of a description of a study that is being conducted. The 
authors are urged to be patient and wait until the study is 
completed.  

 

REVIEWER Kaneoka, Asako 
The University of Tokyo Hospital, Rehabilitation Center 

REVIEW RETURNED 06-May-2015 

 

GENERAL COMMENTS #1 ABSTRACT: " The secondary outcomes are age, gender, 
diseases diagnosed,  
dysphagia severity, care dependency, medications used actually, 
number of teeth and implants  
present and presence of removable dentures. "  
These are not outcomes, but independent variables.  
 
#2 Page 3, Line 55, please fix the citation style (Marik & Kaplan , 
2003) so it fits to other parts of the manuscript  
 
#3 Power calculation: page 6, sample size has been computed for 
estimating the relative risk. However, your primary statistic analysis 
will be the hazard ratio using the Cox hazard model. Please 
compute sample size for estimating the hazard ratio if appropriate.  
 
#4 Recruitment: page 7, please define "cognitively impaired 
residents". Will you use any screening test for cognitively 
impairment? If so, please specify the cut-off for exclusion. If you will 
not perform any screening test, then describe how you will identify 
and exclude those who are cognitively impaired.  
 
#5 Recruitment: page 7, please define "physically disabled".  
 
#6 Recruitment: page 7, please specify who will obtain informed 
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consent.  
 
#7 Recruitment: please 7, please justify the reason why you will use 
Functional Oral Intake Scale (FOIS) for non-stroke population. As 
you cited #21, the scale is for those with dysphagia secondary to 
stroke. Also, is the scale sensitive enough to identify esophageal 
dysphagia, which is a part of eligible individuals for your study?  
 
#8 Intervention and control group: page8, why can't the control 
group receive any placebo solution for this trial to be double-blinded 
trial (please see Panchabuhai 2009)?  
 
#9 Intervention and control group: " When usual care would be 
standardized, this would be an intervention as well and no effect of 
the additional chlorhexidine-containing solution could be established. 
"  
This argument is not convincing. Only when the usual care is 
provided for both intervention and control groups across the study 
sites, the effect of the oral chlorhexidine will be clearly revealed. It 
will be critical to minimize the heterogeneity of the usual care which 
will be provided to all the participants.  
 
#10 Data collection: page 9, please include what type of time 
variable you will obtain for performing the Cox hazard model.  
 
#11 Outcome measures: page 10, please clearly describe "a set of 
criteria will be assessed by a Delphi-panel of experts" at this point. 
This is critical.  
 
#12 Outcome measures: Please be clear and consistent in stating 
the outcome of your research throughout the title, abstract and text: 
will it be "pneumonia" or "aspiration pneumonia"?  
e.g. your title states "aspiration pneumonia", but your objectives 
suggests "pneumonia". This is also relevant to #11.  
 
#13 Statistics: please make your primary outcome, power calculation 
and statistical analysis cohesive: will you examine the hazard ratio 
or relative risk?  
 
#14 English: Although I am not a native speaker of English, some 
grammatical errors were noticed throughout the manuscript. Please 
consider to have someone read for English review.  
 
-----------------  
These are my comments for your information.  
#1 Page 4 Line 40, please be aware that to my knowledge, at least 
two RCTs (NCT00975780, NCT00841074) have been completed in 
the United States for the same purpose as this study, although it is 
true, as it is claimed in Page 4, Line 40, that the data from those two 
RCTs are not currently available.  
 
#2 Power calculation: Our recent meta-analysis (Kaneoka 2015) 
showed that relative risk of developing pneumonia in nursing home 
residents who received mechanical oral cleaning + weekly 
professional dental care was 0.6 as compared to those who received 
the usual oral care. Would you still like to estimate the RR of oral 
chrolhexidine to be 0.6- the same level as the mechanical oral 
care?   
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VERSION 1 – AUTHOR RESPONSE 

• Reviewer 1: F. Scannapieco  

Thank you for your comment. We respect your decision.  

 

• Reviewer 2: A. Kaneoka  

Thank you for your comments. The comments and/or the subsequent adjustments of the text are 

discussed below.  

1. Comment #1 ABSTRACT:  

" The secondary outcomes are age, gender, diseases diagnosed, dysphagia severity, care 

dependency, medications used actually, number of teeth and implants present and presence of 

removable dentures. " These are not outcomes, but independent variables.  

We have altered this indistinctness in the abstract as follows:  

The secondary outcomes are correlations between age, gender, diagnosed diseases, dysphagia 

severity, care dependency, actually used medications, number of teeth and implants present and the 

presence of removable dentures.  

 

2. Comment #2:  

Page 3, Line 55, please fix the citation style (Marik & Kaplan, 2003) so it fits to other parts of the 

manuscript  

We deleted (Marik &Kaplan, 2003).  

 

3. Comments #3, #2 (Power calculation), #10 and #13:  

Comment #3:  

Power calculation: page 6, sample size has been computed for estimating the relative risk. However, 

your primary statistic analysis will be the hazard ratio using the Cox hazard model. Please compute 

sample size for estimating the hazard ratio if appropriate.  

Comment #2 Power calculation:  

Our recent meta-analysis (Kaneoka 2015) showed that relative risk of developing pneumonia in 

nursing home residents who received mechanical oral cleaning + weekly professional dental care was 

0.6 as compared to those who received the usual oral care. Would you still like to estimate the RR of 

oral chlorhexidine to be 0.6- the same level as the mechanical oral care?  

Comment #10:  

Data collection: page 9, please include what type of time variable you will obtain for performing the 

Cox hazard model.  

&  

Comment#13:  

Statistics: please make your primary outcome, power calculation and statistical analysis cohesive: will 

you examine the hazard ratio or relative risk?  

 

Thank you for your comments. Conceptually, we want to estimate the relative risk. That is: the 

incidence ratio of the two groups. Ideally, to this purpose all participants will be followed a certain 

period, in this study one year, and the ratio between cumulative incidences is the outcome we are 

looking for. Our power calculations are based on this study design and corresponding analysis. 

However, follow-up in this frail group of participants is problematic. Loss to follow due to mortality or 

comorbidity is very likely in a sizable part of the population. Therefore, the time to event, the incident 

of (aspiration)pneumonia, and to loss to follow-up will be recorded for all patients. This allows us to 

use time-to-event analytical techniques (Kaplan-Meier or Cox regression), to make more efficient use 

of the data. To enhance the efficiency even further, various variables with the potential to be effect 

modifiers (e.g. age, the number of teeth or the use of other medication) are recorded and used in the 

analysis. All in all, this provides us the opportunity to use a Cox regression model which incorporates 

both the time-to-event and the effect modifiers. Both the time-to-event approach and the presence of 

effect modifiers in the analyses increases the power of the study. The standard outcome of a Cox 
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regression, the hazard ratio, can be interpreted completely analogous to the relative risk.  

This line of thought leaves the question unanswered why we do not present a power calculation 

based on the multivariate Cox regression. This power calculation requires much information which is 

not available. Among others, assumptions on the correlations between the covariates and on the 

timing of events would be required as well as on the variation due to the variables in the model. This 

would render the power calculation to be quite uninformative. Therefore, we choose to perform a 

much more simple and reliable power calculation, based on the relative risk. Notwithstanding the fact 

that we decided on choosing a more powerful analytical technique to estimate the effect of the 

intervention. And thus improving the study’s precision by an extent which is hard to qualify but, in our 

opinion, too big to ignore.  

 

 

4. Comments #4 and #5:  

Comment #4:  

Recruitment: page 7, please define "cognitively impaired residents". Will you use any screening test 

for cognitively impairment? If so, please specify the cut-off for exclusion. If you will not perform any 

screening test, then describe how you will identify and exclude those who are cognitively impaired.  

&  

Comment #5:  

Recruitment: page 7, please define "physically disabled".  

A screening test to determine if the resident is physically disabled and/or cognitively impaired will not 

be used. However, the Dutch nursing homes have wards for primarily physically-disabled residents 

(so-called somatic wards) and wards for primarily cognitively-impaired residents (psychogeriatric 

wards).1,2 Care home residents on psychogeriatric wards will be excluded. Furthermore, the nursing 

staff, the speech therapist and the elderly care physician will be requested to indicate whether 

residents of a ward for physically-disabled residents are cognitively and physically able to participate 

in the study and whether residents are able to conduct the instructions provided by the nursing staff.  

 

We added the following information to the section Recruitment of care homes and participants:  

In the Netherlands, care homes contain somatic and psychogeriatric wards of primarily physically-

disabled residents and/or primarily cognitively-impaired residents respectively. The most common 

medical diagnoses in primarily physically-disabled residents are cerebrovascular accidents (26%), 

other neurological diseases (7%), post hip surgery status and other locomotor disorders (30%), 

malignancies (8%) and other miscellaneous diagnoses (29%).1 More than 85% of residents of 

psychogeriatric wards suffer from dementia. Most residents show a wide range of disabilities and 

handicaps, affecting autonomous activities of daily living, personal care, mobility and mental 

functions. The nursing staff, speech therapist and the responsible elderly care physician3 indicate if 

the resident on a somatic ward is cognitively and physically able to participate and is able to conduct 

the given instructions by the nursing staff.  

 

1.Schols JM. Nursing home medicine in The Netherlands. Eur J Gen Pract 2005; 11:141-143.  

2.Schols JM, Crebolder HF, van Weel C. Nursing home and nursing home physician: the Dutch 

experience. J Am Med Dir Assoc 2004; 5:207-212.  

3.Koopmans RT, Lavrijsen JC, Hoek JF, Went PB, Schols JM. Dutch elderly care physician: a new 

generation of nursing home physician specialists. J Am Geriatr Soc 2010; 58:1807-1809.  

 

5. Comment #6:  

Recruitment: page 7, please specify who will obtain informed consent.  

We added the following information to the section Recruitment of care homes and participants:  

The recruited residents or their legal representatives will receive information, both by word of mouth 

and written, about the study. An information letter and the informed consent letter will be presented by 

the principal investigator or the nursing staff. Before giving their written informed consent, participants 
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and/or their legal representatives will be given the opportunity to ask additional questions about the 

study.  

 

6. Comment #7:  

Recruitment: please justify the reason why you will use Functional Oral Intake Scale (FOIS) for non-

stroke population. As you cited #21, the scale is for those with dysphagia secondary to stroke. Also, is 

the scale sensitive enough to identify esophageal dysphagia, which is a part of eligible individuals for 

your study?  

 

Dysphagia is defined as: ‘Difficulty with any stage of swallowing (oral, pharyngeal, esophageal) and 

dysfunction in any stage or process of oral intake; includes any difficulty in the passage of food, liquid, 

or medicine during any stage of swallowing that impairs the client’s ability to swallow independently or 

safely’.4 In this study, dysphagia will be determined as a dysfunction of the process of oral intake, 

using the FOIS.5,6  

The validity and reliability of FOIS have been established (Crary et al.,2005).5  

To our knowledge, no data are available on the sensitivity to identify esophageal dysphagia using 

FOIS.  

 

4. Clark GF, Avery-Smith W, Wold LS, et al. Specialized knowledge and skills in feeding, eating, and 

swallowing for occupational therapy practice. Am J Occup Ther. 2007; 61:686-700.  

5. Crary MA, Mann GD, Groher ME. Initial psychometric assessment of a functional oral intake scale 

for dysphagia in stroke patients. Arch Phys Med Rehabil. 2005; 86:1516-20.  

6. Hansen T, Kjaersgaard A, Faber J. Measuring elderly dysphagic patients' performance in eating-a 

review. Disabil Rehabil 2011; 33:1931-1940.  

 

7. Comment #8:  

Intervention and control group: page8, why can't the control group receive any placebo solution for 

this trial to be double-blinded trial (please see Panchabuhai 2009)?  

Thank you for your suggestion. Yes, using a placebo has been considered. However, producing the 

placebo turned out to be very complicated and expensive, because the placebo has to contain the 

same ingredients as the chlorhexidine oral rinse, but without the chlorhexidine. The recipe of the 

chlorhexidine oral rinse was not available and provided by the manufacturer. Subsequently, we 

considered water as a placebo. But the participants and nursing staff would easy distinguish water 

from chlorhexidine.  

 

8. Comment #9:  

Intervention and control group: " When usual care would be standardized, this would be an 

intervention as well and no effect of the additional chlorhexidine-containing solution could be 

established. " This argument is not convincing. Only when the usual care is provided for both 

intervention and control groups across the study sites, the effect of the oral chlorhexidine will be 

clearly revealed. It will be critical to minimize the heterogeneity of the usual care which will be 

provided to all the participants.  

 

Thank you for your comment. We acknowledge that standardized oral health care will reveal the effect 

of chlorhexidine in a standardized experimental surroundings. However, we also acknowledge that in 

general daily oral health care in nursing homes is not standardized yet. This assumption ensures that 

in every participant the daily oral health care will be performed differently. When the usual oral 

hygiene care would be standardized, this would be an second intervention and no effect of the 

additional chlorhexidine-containing solution could be established. Therefore, in both groups the usual 

oral hygiene care is not standardized. In this way the expected effect of the chlorhexidine might be 

greater without a standardized oral health care.  
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9. Comment #11 and #12:  

Comment #11: Outcome measures: page 10, please clearly describe "a set of criteria will be 

assessed by a Delphi-panel of experts" at this point. This is critical.  

&  

Comment #12: Outcome measures: Please be clear and consistent in stating the outcome of your 

research throughout the title, abstract and text: will it be "pneumonia" or "aspiration pneumonia"? e.g. 

your title states "aspiration pneumonia", but your objectives suggests "pneumonia". This is also 

relevant to #11.  

We agree that the set of criteria is critical. The primary outcome is the incidence of pneumonia and if 

possible, distinction in aspiration pneumonia will be made. In daily care home practice, it is difficult to 

diagnose pneumonia and it is not possible to distinguish the different types of pneumonia clinically. 

Furthermore, specific markers are not available.7,8 Particularly aspiration pneumonia can be difficult 

to diagnose, because usually the moment of aspiration cannot be observed or the aspiration occurs 

”silently”.9  

To confirm the diagnosis of aspiration pneumonia, radiographic examinations are needed. This 

radiographic examination is not possible in care homes, because this equipment is not available in 

care homes. Referral to a hospital would be necessary, which is not feasible in most cases. The 

results of the Delphi-panel will be used to determine possible additional characteristics to affirm the 

presumption of the diagnosis of aspiration pneumonia. Therefore, the set of criteria agreed by the 

Delphi-panel may help to diagnose pneumonia and aspiration pneumonia.  

 

7. Mylotte JM, Goodnough S, Gould M. Pneumonia versus aspiration pneumonia in nursing home 

residents: Prospective application of a clinical algorithm. J Am Geriatr Soc 2005; 53:755-61.  

8. Lanspa MJ, Jones BE, Brown SM, Dean NC. Mortality, morbidity, and disease severity of patients 

with aspiration pneumonia. J Hosp Med 2013; 8:83-90.  

9. Marik PE. Aspiration pneumonitis and aspiration pneumonia. a clinical review. N Engl J Med 2001; 

34:665-71.  

 

To make it more consistent, the title of this study will be changed into:  

‘The effect of the daily application of a 0.05% chlorhexidine solution on the incidence of (aspiration) 

pneumonia in care home residents: design of a multicentre cluster randomized controlled clinical trial’  

 

Also the first objective of the study has been changed into:  

Is there any statistically significant difference with regard to the incidence of (aspiration) pneumonia 

between physically-disabled care home residents with dysphagia, who in addition to their usual daily 

oral hygiene care use a 0.05% chlorhexidine-containing solution (intervention group) and physically-

disabled care home residents with dysphagia, who only receive the usual daily oral hygiene care 

(control group) ?  

 

10. Comment #14:  

English: Although I am not a native speaker of English, some grammatical errors were noticed 

throughout the manuscript. Please consider to have someone read for English review.  

Thank you for your comment. The article has been corrected for grammatical errors.  

11. Comment #1 Page 4 Line 40,  

Please be aware that to my knowledge, at least two RCTs (NCT00975780, NCT00841074) have been 

completed in the United States for the same purpose as this study, although it is true, as it is claimed 

in Page 4, Line 40, that the data from those two RCTs are not currently available.  

Thank you for comment. We will check these studies.  

 

• Editorial Comment  

Please clarify why Dentaid are listed as funder on the registration.  
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Dentaid is listed as funder, because in this study an oral rinse (Perio-aid Maintenance) is used 

fabricated by Dentaid. Also Dentaid is delivering these rinses for free to the participating care homes. 

But there are no fundings assigned by Dentaid regarding this study. 

 

VERSION 2 – REVIEW 

REVIEWER Kaneoka, Asako 
The University of Tokyo Hospital, Rehabilitation Center 

REVIEW RETURNED 02-Aug-2015 

 

GENERAL COMMENTS "The secondary outcomes are correlations between age, gender, 
diagnosed diseases,  
dysphagia severity, care dependency, actually used medication , 
number of teeth and implants  
present and the presence of removable dentures. "  
 
Would the secondary outcome be correlations between the 
incidence of pneumonia and those dependent variables?  
It can be read, at least by me, that you are interested in the 
correlations among those variables.  
In Introduction, it is well stated that you will examine the correlations 
between the incidence of pneumonia and those variables though. 

 

VERSION 2 – AUTHOR RESPONSE 

• Reviewer 2: A. Kaneoka  

Thank you for your comment. The subsequent adjustment of the text is mentioned below.  

 

Comment:  

“The secondary outcomes are correlations between age, gender, diagnosed diseases,  

dysphagia severity, care dependency, actually used medication , number of teeth and implants  

present and the presence of removable dentures. "  

 

Would the secondary outcome be correlations between the incidence of pneumonia and those 

dependent variables? It can be read, at least by me, that you are interested in the correlations among 

those variables. In Introduction, it is well stated that you will examine the correlations between the 

incidence of pneumonia and those variables though.”  

We will examine the correlations between the incidence of pneumonia and the variables age, gender, 

diagnosed diseases, dysphagia severity, care dependency, actually used medication , number of 

teeth and implants, present and the presence of removable dentures.  

 

We have altered this indistinctness in the abstract as follows:  

The secondary outcomes are correlations between incidence of pneumonia, age, gender, diagnosed 

diseases, dysphagia severity, care dependency, actually used medication, number of teeth and 

implants present and the presence of removable dentures. 
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