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Introduction

Insertion of grommet, or tympanostomy tube, is one of the 
most commonly performed procedures in otolaryngology (1). 
It is inserted across the tympanic membrane to ventilate the 
middle ear cavity, thus creating an open channel between 

the external environment and the middle ear system (1).  
Despite its small calibre, this open passage poses a 
theoretical risk of water penetration into the middle ear 
which can lead to complications including otorrhoea with 
associated discomfort and hearing impairment (2). 

In Australia, approximately 9% of patients undergoing 
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grommet insertion experience otorrhoea within 6 weeks 
post operatively (3). Although incidence of long-term 
otorrhoea in Australian patients remain yet to be defined, 
overseas research has shown up to 30–80% of patients 
experience at least one episode of otorrhoea while grommets 
are in situ (4). The two most commonly isolated pathogens 
from middle ear effusion have been Haemophilus influenzae 
and Streptococcus pneumoniae—two common nasopharyngeal 
pathogens associated with upper respiratory tract infections, 
thus pointing towards respiratory cause of grommet 
associated otorrhoea (5). However, other pathogens such as 
Staphylococcus aureus and Pseudomonas aeruginosa—common 
external auditory canal pathogens—have been isolated, thus 
indicating possible contamination of middle ear by external 
canal pathogens through water exposure (6). Therefore, the 
traditional advice for post grommet insertion have often 
favoured restrictions to water activity (7).

Restrictions to water activity can take various forms 
including mechanical, chemical, and behavioural. There 
is no consensus on the best form of restriction, with 
clinical decisions often influenced by patient population 
and clinician’s previous experience (2). Mechanical 
restriction include ear plugs or cotton wool, chemical 
restrictions include topical antibiotic ear drops post water 
exposure, and behavioural restrictions include advising 
against head submersion under water or limiting water 
depth in diving (7). All of the above restrictions require 
patient co-operation, and may be associated with financial 
or psychological burden which could impair social 
development and introduction of essential water skills (2). 

Consensus on water precautions have been difficult to 
achieve due to variable factors influencing the degree of 
water penetration through the grommet (8). One of these 
factors is the type of water that patients are exposed to, as 
less hydrostatic pressure is required in soapy water than 
distilled water due to reduced water surface tension (9). 
Other factors include depth of water exposure, grommet 
material and design, as well as patient factors such as 
time spent engaging in water activity and type of water 
encountered with varying degrees of bacterial load and 
aqueous contamination (1). 

Clinical practice guidelines on tympanostomy tubes 
in children by American Academy of Otolaryngology-
Head and Neck Surgery (AAOHNS) in 2013 have 
recommended against use of routine water precautions post  
grommets (1). This recommendation was based on one 
randomised control trial (RCT) by Goldstein et al. and 
two systematic reviews of 11 observational studies which 

all reached similar conclusions (1). This guideline has been 
supported by the Cochrane systemic review in 2016 which 
also recommended against routine water precautions (2). 
This review was based on two RCTs by Goldstein et al., and 
Parker et al., both of which were also included in formation 
AAOHNS guidelines. It is interesting to note that 
Goldstein et al. found a statistically significant reduction 
in otorrhoea rates in children wearing ear plugs, with one 
episode of otorrhoea prevented during 2.8 years of ear plug 
use (4). However, authors still concluded against routine 
water precautions as the length of time taken to prevent 
one episode is outweighed by the inconvenience, anxiety 
and cost associated with water precautions, as well as the 
relatively low cost and uncomplicated treatment of most 
cases of otorrhoea (4). 

Since the publication of the Cochrane review and 
AAOHNS guidelines, there have been further literature 
indicating no significant reduction in long term otorrhoea 
rates with routine water precautions (7,10-12). A recent 
Brazilian study by Miyake et al. (12) in 2019 found 
significant increase in the first post-operative month in 
otorrhoea rates in those with water precautions compared 
to those without, however, no significant difference between 
the two groups after the first month. Therefore, routine 
water precaution was recommended for the first post-
operative month, but not thereafter. 

Despite current guidelines and literature, clinical practices 
have been slow to adopt the findings (4). Previous surveys in 
the United States and the United Kingdom have shown 47% 
and 60.4% of clinicians respectively still recommend routine 
water precautions post grommet insertion (13,14). To our 
knowledge, there has been no previous counterpart survey 
performed in Australia. Through this study, our aim is to 
identify the current Australian trend of water precaution 
advice post grommet insertion, and to identify differences 
from the current guidelines and overseas counterpart 
surveys. We hope that this will aid in standardising patient 
care for such a common procedure to reduce patient 
confusion and ensure Australian practice is in line with 
current evidence based guidelines. The following article is 
presented in accordance with the STROBE (Strengthening 
the Report of Observational studies in Epidemiology) 
reporting checklist (available at https://www.theajo.com/
article/view/10.21037/ajo-22-13/rc).

Methods

A cross sectional survey of 9 questions (Appendix 1) 

https://www.theajo.com/article/view/10.21037/ajo-22-13/rc
https://www.theajo.com/article/view/10.21037/ajo-22-13/rc
https://cdn.amegroups.cn/static/public/AJO-22-13-supplementary.pdf
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were distributed via email by the Australian Society 
of  Otorhinolaryngology Head and Neck Surgery 
(ASOHNS) to all qualified otolaryngologists and training 
registrars in Australia who are members of ASOHNS. 
Participation was voluntary and confidential with minimal 
identifying information including years of experience as 
otolaryngologist, and state of practice. Respondents were 
asked to select from a list of water precaution options 
relating to four main groups of water exposure: bathing, 
pool swimming, ocean swimming, and diving. Only 
one response was allowed per question. A free text box 
was included at the end of the survey for any additional 
comments from participants. 

The study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). This study was 
granted ethics exemption by Royal Brisbane and Women’s 
Hospital Human Research Ethics Committee, and informed 
consent has been waived from all participants. It has also 
been approved by the ASOHNS survey ethics committee 
prior to distribution of the survey. 

Statistical analysis

Data was gathered on Microsoft Excel spreadsheet and 
analysis was performed using SPSS v28.0.1.0. Further 
subgroup analysis was performed using Pearson’s Chi 
square, with significance set at P=0.05. 

Results

Out of 498 surveys distributed to members of ASOHNS, 
there was a response rate of 34.9% with 174 responses; 6 
responses with no answers for all questions were removed 
from analysis. There were no partially completed responses. 
Out of the 168 responses for analysis, participants composed 
of 165 consultant otolaryngologist and 3 registrars from 
variety of states and years of experiences, as shown in  
Table 1; 72.0% of participants had more than 10 years 
of experience as otolaryngologist. Three registrars still 
in training were classified as having less than 10 years 
of experience as otolaryngologist. Experience level of  
10 years was chosen as it was seen as appropriate time for 
clinicians to become established in their practice and to gain 
experience regarding the water activity level of their local 
community, which could influence their water precaution 
advices. This 10-year timeframe also corresponded to 
publication of AAOHNS guideline in 2013 which could 
also influence the water precaution advice given by 
otolaryngologist (1). Due to small response number from states 
such as Northern Territory (NT) and Tasmania, one responses 
each respectively, responses were divided into Northern (NT 
and Queensland) and Southern states [New South Wales, 
Victoria, Western Australia, South Australia, Australian Capital 
Territory (ACT), and Tasmania] for further analysis. 

For bathing, 91 participants advised no restrictions, while 
76 advised using ear plugs until grommet extrusion and  
1 advised prophylactic antibiotic ear drops after bathing. 
For pool swimming, 51 advised no restrictions, 116 advised 
using appropriate barrier device, 1 advised no swimming 
until grommet extrusion, and 0 advised use of prophylactic 
antibiotic ear drops. This was similar to ocean swimming 
where 75 participants advised no restrictions, 92 advised 
using appropriate barrier device, 1 advised no swimming 
until grommet extrusion, and 0 advised use of prophylactic 
antibiotic ear drops. No swimming for ocean and pool 
swimming until grommet extrusion was advised by the same 
participant. Due to small number of responses in subgroups 
such as use of prophylactic antibiotics or complete 
avoidance of swimming while grommets in situ, comparison 
was made between ‘no restrictions’ and ‘restriction’ groups. 
‘Restrictions’ included any chemical, mechanical, and/or 
behavioural restrictions advised post grommet insertion 
(Figure 1). 

When divided according to experience level, there was 
no significant difference in water precaution advice given 
by otolaryngologist with greater than 10 years experience 

Table 1 Participant demographics

Demographics Frequency, n (%)

Years of experience as otolaryngologist (n=168)

<10 years 47 (28.0)

>10 years 121 (72.0)

State of practice (n=168)

New South Wales 56 (33.3)

Victoria 36 (21.4)

Queensland 36 (21.4)

Western Australia 19 (11.3)

South Australia 17 (10.1)

ACT 2 (1.2)

NT 1 (0.6)

Tasmania 1 (0.6)

ACT, Australian Capital Territory; NT, Northern Territory. 
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compared with those with less than 10 years experience 
for bathing (P=0.60), ocean swimming (P=0.30), pool 
swimming (P=0.51), and diving (P=0.93), as shown in Table 2. 

However, comparison between northern and southern 
states with regards to water precaution advice showed 

significant difference for pool swimming (P=0.01), with 
86.5% in northern states advising restrictions compared 
to 64.9% in southern states. There was no significant 
difference found for bathing (P=0.70), ocean swimming 
(P=0.57), and diving (P=0.89) (Table 3).

Following on from significant difference found in advice 
regarding pool swimming, further subgroup analysis was 
performed to compare advice given by different experience 
groups according to their location of practice (Table 4). 
There was a significant difference in water restriction 
advice for pool swimming given by clinicians with  
<10 years of experience in northern states, compared with 
those in southern states, 91.7% and 57.1% respectively 
(P=0.03). There was no significant difference between 
northern and southern states (P=0.11) in >10 years of 
experience group. 

Thirty-three participants left further comments in the 
optional free text box, majority of which specified details 
of their water precaution regime after grommet insertion. 
These comments can be further accessed in Appendix 2. 

Discussion

Water precaution advice post grommet insertion remains 
an area of controversy. This study has captured the current 
Australian practice for water precaution advice post 
grommet insertion, and aimed to identify any potential 
influencing factors. 

Contrary to current guideline and literature advising 
against water restrictions, the results of this study have 
shown that many Australian clinicians continue to advise 
otherwise (1,2). There is a wide variability in practice with 
more than half of participants advising some form of water 

Figure 1 Proportion of participants advising restriction according to water activity. 
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Table 2 Proportion of participant advising restrictions during water 
activity according to experience level

Water activity <10 years >10 years P value

Bathing 20/47 (42.6%) 57/121 (47.1%) 0.60

Ocean swimming 23/47 (48.9%) 70/121 (57.9%) 0.30

Pool swimming 31/47 (66%) 86/121 (71.1%) 0.51

Diving 37/47 (79%) 96/121 (79%) 0.93

Table 3 Proportion of participants advising restrictions during 
water activity according to practice location 

Water activity Northern states Southern states P value

Bathing 18/37 (48.6%) 59/131 (45%) 0.70

Ocean swimming 22/37 (59.5%) 71/131 (54.2%) 0.57

Pool swimming 32/37 (86.5%) 85/131 (64.9%) 0.01

Diving 29/37 (78%) 104/131 (79%) 0.89

Table 4 Proportion of participants advising restrictions during pool 
swimming, according to experience level and practice location 

Experience level Northern Southern P value

<10 years 11/12 (91.7%) 20/35 (57.1%) 0.03

>10 years 21/25 (84%) 65/96 (67.7%) 0.11

https://cdn.amegroups.cn/static/public/AJO-22-13-supplementary.pdf
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restriction when swimming in pool, ocean, and/or diving, 
69.6%, 55.4%, and 79.2% respectively. This is further 
evident by free text box comments made by participants 
where a wide range of practice regimen can be appreciated. 
It is interesting to note that 45.8% of participants advised 
restrictions in bathing, as Ibrahim et al. (9) concluded that 
soapy water, most commonly encountered during bathing, 
requires the least amount of hydrostatic pressure to traverse 
the grommet to enter the middle ear cavity. However, our 
results indicate that clinicians are most comfortable to omit 
restrictions during bathing. 

One of the main public health challenges faced by 
Australian otolaryngologists include provision of specialist 
health care to rural and regional areas, thus reducing 
the geographical discrepancies in health outcomes (15). 
Paediatric middle ear effusions and hearing loss is a major 
target for outreach programmes, however, insertion of 
grommets in these rural settings are often avoided due 
multiple concerns including poor adherence to water 
precautions and potential otorrhoea where there is paucity 
of medical follow-up. With relaxation of water precaution 
advice as suggested by current guidelines, grommet 
insertion may become available as a treatment option for 
these regional communities, thus progressing towards 
healthy equity and one step closer to ‘closing the gap’. 

There may be multiple factors contributing to the 
deviation of current Australian practice away from clinical 
guidelines. This includes clinician’s anecdotal experience 
and knowledge of local geographical factors that impact 
otorrhoea rates, such as locally available bodies of water for 
water activity and their bacterial load, and water activity 
level of their patient population. Certain pathogens, such as 
Pseudomonas, thrive in warm water and can be present in 
high concentrations in still-water dams or in heated pools 
where children often swim (16). As northern states include 
tropical areas with higher water temperatures, as well as 
possible longer duration of water activity due to warmer 
weathers, clinicians may incline towards conservative 
restrictions during water exposure (17). This could account 
for the significantly higher proportion of water precaution 
advice for pool swimming given by northern clinicians 
compared to southern counterparts, 86.5% and 64.9% 
respectively. Although Western Australia encompasses a 
large area with water conditions similar to both northern 
and southern states, it was included as southern state for 
our analysis as majority of Western Australian population 
is based in metropolitan cities in southern parts of the state 
with water conditions comparable with other southern 

states of Australia (18). 
Another factor influencing Australian practice to vary 

from guidelines may be the absence of local Australian 
data in formation of current AAOHNS guidelines. Advice 
from current guidelines based on overseas population may 
be less relevant in Australia as regional pathogens can vary 
widely (19). AAOHNS guidelines and Cochrane review 
were both based on RCTs by Goldstein et al. and Parker 
et al. which were based in Pittsburg and Portsmouth 
USA respectively. These are both cities with cold winter 
months which would impact water activities to be limited 
during those seasons. Especially in the study by Goldstein 
et al., majority of the study population is under 3 years 
old who are likely to have limited head submersion during 
water activity, therefore outcome of this study may not be 
relevant to the local Australian population. 

Interestingly, a Brazilian RCT by Miyake et al. published 
in 2019 after the above guidelines also recommended against 
long term water precaution post grommet insertion (12).  
This result may be more relevant in local context as water 
activity levels as well as water temperatures in Brazil may be 
more comparable to northern Australia. However, further 
information regarding types of water bodies including 
dams, lakes, ocean is required to determine their relevance 
in influencing water precaution advices.

Similar surveys have been performed in the United 
States by Poss et al. in 2008, United Kingdom by Basu  
et al. and Ridgeon et al. in 2007 and 2015 respectively, and 
in New Zealand by Davison in 1993 (13,14,20,21). Similar 
to our findings, all of the studies found wide variation in 
practice with no consensus on water precaution advice 
post grommets, with majority advising some form of 
restriction. Even after the first AAOHNS guidelines was 
published in 2013, Ridgeon et al. concluded in 2015 that 
water precaution advice continues to be varied and not 
in agreement with the guidelines or evidence on which 
guidelines are based (11). 

To our knowledge, this is the first study to identify the 
current Australian practice for water precaution advice post 
grommet insertion. Through our distribution of the survey, 
otolaryngologists of a range of experience levels from 
various locations around Australia were able to be reached. 
The main limitation of this survey lies in the multiple 
choice style questions which limit possible responses and 
lack flexibility that is often found in real practice. However, 
the questions were designed this way to encourage 
participation, and an open text box was included to enable 
any further comments. On retrospect, question regarding 
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‘diving’ can have wide interpretations between participants 
and this could lead to inconsistencies in answer of this 
question. 

Another limitation is the relatively small sample numbers 
which act as a barrier to identifying any local trends in 
practice, especially in smaller states and territories. This 
is further compounded by paucity of long term data on 
Australian incidence of otorrhoea related to grommet 
insertion. Further local research to identify the Australian 
incidence of grommet related otorrhoea rates, as well as a 
larger study of water precaution advice with information 
on rurality of a clinician’s practice would aid in identifying 
further regional influences on water precaution advice 
that would need to be accounted for when developing a 
standardised practice guideline. This in turn would help to 
reduce patient confusion and potentially remodel the range 
of outreach otolaryngological service that is provided to 
target the health discrepancies present among the Australian 
regional and remote communities. 

Conclusions

Traditional water precaution advice post grommet insertions 
has been repeatedly challenged by current guidelines and 
various studies in the literature. However, as shown by 
this study, water precautions post grommets continue to 
be routinely advised by many Australian otolaryngologists. 
There is significant difference found in advice regarding 
pool swimming with clinicians in northern states advising 
more water precautions than their southern state 
counterparts. The wide variability in practice found in this 
study indicate the need for an established local guideline to 
standardise practice and ensure patients receive evidence-
based advice. It is hoped that this study will provide local 
information to Australian otolaryngologists to aid in clinical 
judgement when providing water precaution advice post 
grommet insertions.
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Appendix 1

Survey questionnaire

Water Precautions After Grommet Insertion

Thank you for your participation in this survey.
This survey will collect de-identified data to determine the current trends in water precautions post grommet insertion 
advised by otorhinolaryngologists in Australia. The results will assist in identifying any changes in clinical practice, comparing 
our practices with current clinical guidelines, as well as to the practices in the UK and US.

1. In which state do you practice the majority of time?
ACT
New South Wales
Northern Territory
Queensland
South Australia
Tasmania
Victoria
Western Australia

2. Are you a training registrar or a consultant Otorhinolaryngologist?
Registrar
Consultant

3. How many years’ experience do you have as an Otorhinolaryngologist?
N/A
0-5 years
6-10 years
>10 years

4. Your instructions following grommet insertion for bathing:
Use ear-plugs until grommet extrusion
Prophylactic antibiotics ear drops after bathing
No restrictions

5. Your instructions following grommet insertion for pool swimming:
No swimming until grommet extrusion
Swimming is allowed with the appropriate barrier devices
Prophylactic antibiotics ear drops after swimming
No restrictions

6. Your instructions following grommet insertion for ocean swimming:
No swimming until grommet extrusion
Swimming is allowed with the appropriate barrier devices

Supplementary
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Prophylactic antibiotics ear drops after swimming
No restrictions

7. Your instructions following grommet insertion for diving
Surface swimming only
Limit to shallow diving only
No depth specifications

8. Did you completed the previous ‘Water Precautions After Grommet Insertion’ survey in 2015?
No - I have not completed previous survey
Yes - I have completed previous survey
Unsure 

9. If Yes, has your practice changed since and how so?
[Text box for comments]
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Appendix 2

Free text box comments 

• Perhaps include river swimming - not good experience when in northern NSW but multifactorial
• Bathing depends on the child. If they like to submerge and swim in the bath then I recommend precautions 
• Use good sealing neoprene headband
• I request patients to not deliberately drown their ears in bath water despite no restrictions on the wearing of protection
• In the bath I say you can get the ears wet in plane water, but after the soap or shampoo, need to not lie down in the water
• My impression is quality of water influences risk eg dirty farm dams are more risk than the sea
• Usually recommend plugs and band if head going under surface of water by 1 metre
• Clean water eg showering , swimming in chlorinated or clean pools and the ocean - no restrictions. Bath water or soapy 

water, shampoos - avoid or wear plugs 
• Strict water precautions for 6 weeks post grommet surgery
• Advice I give is general— no point suggesting something that causes World War III at bath time if the potential benefit is 

small. 
• Submerging the ears in soapy bath water is the most dangerous
• I ask patients to avoid soapy water exposure. No precautions for non-soapy water to depth of 1 m
• Use your experience
• The American Academy guidelines from some years ago are pretty clear and were well marketed. Hopefully everybody 

has followed them
• I follow the American academy guidelines.
• If infections occur with water coming in, then I change to no water policy at anytime til grommets extrude
• I advise against swimming deeper than 2 m, to avoid getting soapy water in the war and no swimming in the Murray 

River. Other than that, no restriction or cautions 
• Engage in open discussion for clean water exposure from 2/52 post surgery. Treat if otorrhoea develops and then keep 

dry
• I’m happy for no restrictions for showers but barrier for baths. Haven’t had someone who dives, but I would probably 

recommend shallow dive trial and review situation – wouldn’t want an equalization/vertigo problem at depth putting the 
diver at risk

• Advise that no precautions necessary during showers but if head submerged in bath, then NO shampoo or soap until 
ready to be washed and removed

• I get them to tilt their head forward when washing their hair and don’t lie down in bath, so rarely near plugs
• I use simplest advice possible to make compliance easy for parents/care givers
• Re bathing. Keep head out. But wash hair with hand shower or clean water scooped from basin. 
• I agree the need for a consistent guideline
• Precautions if not a major stand up issue with younger kids. If not counsel risk of no barrier is low
• In my practice I find that it is very uncommon to see tube otorrhoea without a history of water contamination or URTI
• The majority of small children are not alone in water and don’t go beneath one metre. If there are frequent water related 

episodes of otorrhoea then ear plugs are advocated though I am not sure when I last suggested this. Grommet patients 
need to be able to hear and not have ears blocked by plugs.

• My practice is to avoid swimming for 4 weeks after insertion and try to keep ears dry when bathing at a minimum, with 
plugs for both if tolerated. There was no “other” option in the first few questions

• Thanks. But your selected answers would be better to allow other options eg allowed to swim in ocean without restriction 
if head above water, but plugs if head under water 

• In terms of “bathing”, if having a shower my patients have no restrictions, but if having a bath where their head goes 
underwater then I advise earplugs. 

• I am fairly strict in the immediate post op period whilst the myringotomy is still a ‘wound’ - but after 1st post op review 
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I am far more liberal. The only caveat to more relaxed advice, especially for country patients is that I still counsel against 
diving or suggest swimming plugs if swimming in estuaries/billabongs/damns/inland rivers where the bacterial load is far 
higher - as opposed to cold southern ocean waters or chlorinated swimming pools.

• I’m happy for showering without ear protection but for ear plugs when sitting or playing  in a bath tub with soapy water
• Recommend cotton wool with vaseline for bath shower rather than ear plugs, better  tolerated and single use so less 

infection risk


