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EDITORIAL

Earlier this month, I called a dear friend to wish her 

a happy birthday. No big deal –  this is something 

we all do, almost every day. She and I have grown 

up together, known each other all our lives. She 

was celebrating her milestone 60th birthday. So it 

was with much excitement that I called her that 

morning. Her response to my call on her special 

day has stayed with me since then. 

After I had excitedly wished her well and 

congratulated her on reaching her milestone 60th, 

she said, “You know, it’s not so bad being 60. It 

is a big number but I don’t feel any older. It is the 

same.” Then she carried on and said, “But I must 

tell you that I have been thinking differently. I 

have been thinking about how many years I have 

left and how I have lived my life up till now. Have 

I used my life to do good for others or was I too 

self-absorbed to care about others? Now that I 

have reached 60, what do I want to do with the 

rest of the years I am given?”

Her sincere response has had a profound 

impact on me. How many of us reach a milestone 

birthday, or any birthday for that matter, and actually 

reflect on the life we have lived thus far? My friend 

was not unhappy or depressed or morose about 

reaching 60. She was simply reflective and doing 

a self-evaluation of her life. And again, I ask the 

question, how many of us do that?

When we are young, such thoughts are the 

furthest from our minds. We live as if we are going 

to live for forever. Life is to be lived to its fullest, 

with maximum enjoyment, with a real sense of joie 

de vivre. And of course there is nothing wrong with 

that. But as we get older, we perhaps become more 

contemplative and our thoughts may well even 

become melancholy at times. So when my friend 

says, “I am 60. How many years do I have left and 

what have I done with my life thus far?” she is not 

intending on giving up on life, she intends doing 

the exact opposite – living it to the fullest! But with 

different priorities now – priorities that include the 

welfare of those less fortunate and the realisation 

that to positively influence the life of someone else, 

is potentially life-changing for oneself.

Then my friend said, “I wish I didn’t wait till 60 

to realise this. I wish I lived my life like this all the 

time.” THAT, for me, is the most profound statement 

of all. We do not have to wait until we are ‘older’ 

to make a difference in the lives of others. The 

outpouring of humanity that we have witnessed 

during this corona pandemic is testimony to this 

fact. Communities, organisations, families, friends 

and individuals have banded together to provide 

food parcels, clothing and even money to those 

who did not have. We have done the shopping for 

people who could not leave their homes; we have 

picked up medical supplies for them. We have 

shared the little we have. We have helped, we have 

cared. This has happened across the boundaries 

of race and religion, across class and creed. It is 

an expression of what we are truly capable of. We 

do not have to wait until we are older ‘to do good’.

Sadly, we all know someone, be it an acquaintance, 

a friend or a family member who has succumbed 

to COVID-19. Over ten thousand people have died 

in our country. Each and every one of them had 

friends and a family who mourn their passing. Not 

all of them were ‘old’. Some were in fact, very 

young … lives cruelly snuffed out before they 

could fully bloom.

As women, we are at risk simply because we 

are women. Gender-based violence has been 

a pandemic for far too long in our country. We 

are becoming almost desensitised to the daily 

occurrences of rape and murder, especially of 

women. Government’s promises of finding solutions 

are often not worth the paper they are written on; 

police investigations are often inept or incompetent 

and our criminal justice system often leaves much 

to be desired. All the while, the perpetrators of GBV 

continue with their dastardly deeds with impunity. 

Violence against women knows no age, race or 

class. Young lives are brutally ended or shattered 

forever. Where was their chance to reach 60 and 

then reflect?

All that I am trying to say is that we must seize 

the moment NOW. Let’s not wait until tomorrow, 

for tomorrow is promised to no one. Let us strive 

to live a life of value, not only a life of success. We 

do not need to change the whole world; we need 

to help just one person. If each one takes care of 

another, then who will be in need? 

For some, this might sound all wishy-washy, 

pie-in-the-sky, and that is OK. But what could be 

emptier than reaching the natural end of one’s life 

and then looking back with regret at having not 

done anything or enough? As we strive to raise 

the standard of our wealth, let us not only raise 

the standard of our living, but rather, the standard 

of our giving.

As much as many of us are slowly starting to 

return to work and embracing the ‘new normal’, this 

is not the time to be complacent. Whilst lockdown 

has largely been lifted COVID-19 is very active 

and infectious. Please take care of yourself and 

loved ones and continue observing all protocols 

to stay safe. ●

FROM THE

EDITOR’S DESK

Rugshana Cader
Managing Editor
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This morning I woke up with a start and remembered 

that I had not written my letter for the Journal. (I 

have been walking around for days with no idea 

what to write, the COVID-19 pandemic has left me 

with a type of despair, a feeling that I just cannot 

seem to shake.) I thought to myself; let me refer 

back to my past letters to see if I could perhaps pull 

a rabbit out of a hat. The first letter that I randomly 

selected was the 3rd quarter of 2015 and this letter 

was what I needed to find my inspiration.

This is exactly what I needed to read to feel better 

about myself and the situation that the whole world 

is currently experiencing.

This brings me to the topic – the Hippocratic 

Oath that we took when we qualified. How many 

of us remember what we promised when we took 

that Oath? Do you know that in today’s graduation 

ceremonies, students recite a variation of the Oath 

to suite societal times? One of the basic promises is 

“First do no harm” – the basic principles: beneficence, 

non-maleficence, justice, and respect for the 

patient's autonomy with its two rules of confidentiality 

and veracity. The Hippocratic Oath specifies the 

principles of beneficence and non-maleficence 

and the rule of confidentiality.

There is no direct punishment for breaking 

the Hippocratic Oath, although in our modern 

times medical malpractice carries a wide range of 

punishments, from legal to civil action. Did COVID-19 

befall us to reset the clock? What have we learnt 

in the past 145 days? Is God resetting the clock to 

retune the world? Perhaps, now is the time to revisit 

the Oath we took?

Having said this, I refer back to my letter of 

2015 – the sour cherry tree that blooms in spring, a 

new awakening and a new normal after COVID-19?

The third quarter of our Journal is normally used 

to advertise our AGM. Due to the current pandemic 

we have unfortunately not had the opportunity to 

plan and properly brainstorm a solution. We remind 

you that the current committees’ term comes to an 

end this year and we need to have elections. OHASA 

needs new blood on the committee. We need to 

shake ourselves and start anew. 

I would like to take this opportunity to thank our 

traders who have embraced this ‘new normal’ and 

arranged interesting webinar topics for us to bring 

some normality to our professional lives, and to show 

us that dental problems are the same throughout 

the world. Our incomes have diminished and the 

traders have helped us to gain our continuous 

education units at no cost. So, without our generous 

traders we would not be able to diligently practice 

our profession. We salute you!

God Bless

Stella ●
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DENTAL EROSION AND SEVERE 
TOOTH DECAY RELATED TO 
SOFT DRINKS:
A REVIEW

INTRODUCTION

Dental erosion (erosive tooth wear) is the situation of a chronic loss of dental 

hard tissue that is chemically etched away from the tooth surface by acid and/

or chelation without bacterial involvement.

Acids of intrinsic (gastrointestinal) and extrinsic (dietary and environmental) 

origins are the main etiologic factors (ten Cate and Imfeld, 1996; Hefferren, 

2004). Rampant caries is defined as quickly spreading caries affecting at 

least two of the upper incisors (Winter et al., 1966). In epidemiologic studies, 

rampant caries is defined as a decayed, missed and filled teeth (DMFT) value 

of 5 or more, and labial caries is regarded as a specific entity (Cleaton-Jones 

et al., 1978).

Soft drinks containing inherent acids and sugars have both acidogenic and 

cariogenic potential. Many studies showed a positive relationship between 

caries and dental erosion and the consumption of soft drinks (Sayegh et al., 

2002; Johansson et al., 1996; Harding et al., 2003; Al-Majed et al., 2002; Luo 

et al., 2005). Accordingly, the clinical manifestations and diagnosis of diseases 

caused by soft drinks should be regarded as a combination of erosion and 

caries, and clinicians should pay more attention to it. In this paper, we report 

a case of dental erosion and rampant caries caused by extensive consumption 

of soft drinks. A review of the literature on the etiology and the related factors 

was presented.

CLINICAL DATA

A 25-year-old man presented with the severe worn-out of the front teeth 

during the past 3 years. The patient reported that he had a history of drinking 

cola for more than 7 years and had a poor oral hygiene. In the first 3 years, he 

drank 0.5~0.75 L cola a day and toothbrushed once a day. During the period 

of 4–5 months into the 4th year, he drank 1.5 L cola a day and some fruit juices 

(especially grape and citric juices), and he brushed his tooth or gargled with 

water once a day, mostly in the morning. In the latest 3 years, he continued 

dranking 1.5 L cola a day and toothbrushed once or twice daily.

He described his job as a bank worker with no exposure to acid substances. 

The patient recalled a busy-working period of about 4 to 5 months 3 years ago 

when he started consuming cola much more frequently (a total of 1.5 L a day). 

He likes holding the drink in the mouth for several seconds and tasting before 

swallowing. He denied anything unusual in his diet, medical history, allergic 

history, and family history of dental problems. He also denied symptoms of 

gastroesophageal reflux, odontalgia, xerostomia, and bruxism.

Dental examination found that crescent-shaped lesions were present on 

the cervical region of the buccal and labial surfaces of the teeth of this patient 

(Figs.1a–1c). No lesions were found in the palatal and lingual surfaces (Fig.1d). 

Different stages of lesions could be seen on the teeth. Severe decays (caries 

cavities shown by arrows in Figs.1b and 1c) were present in the incisors and the 

canines, while less severe lesions (white spot lesions shown by arrowheads in 

Figs.1b and 1c) were noted on the premolars and the molars. The pulpal surfaces 

of erosive lesions contained brown-colored, leathery, carious dentin. None of 

the pulp cavities were involved. The patient did not report pain or sensitivity 

associated with any of the affected teeth. A comprehensive periodontal 

examination revealed no signs of attachment loss, and plaque deposits and 

calculus were only found on the mandibular incisors, with minimal bleeding 

ABSTRACT

Soft drinks have many potential health problems. The inherent acids 

and sugars have both acidogenic and cariogenic potential, resulting in 

dental caries and potential enamel erosion. In this report we present a 

25-year-old man complaining with the severe worn-out of the front teeth 

during the past 3 years. He had a history of drinking cola for more than 

7 years and had a poor oral hygiene. Severe decays were present in the 

incisors and the canines, while less severe lesions were noted on the 

premolars and the molars. The review is to show the relationship between 

dental erosion and caries and soft drinks. Some efforts have been taken

to reduce the harmful effect of soft drinks.

Keywords: Dental erosion, Caries, Soft drinks, Toothbrushing
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on probing. The maxillary front teeth remained asymptomatic on percussion, 

palpation, and cold testing.

Buccal caries had also impacted teeth 17 and 27. And more extensive buccal 

and occlusal caries were seen in teeth 18 and 28. Caries of tooth 27 had 

impacted the pulp, above which there were lots of grey debris. The patient 

reported no pain on cold testing and percussion, but a severe pain when 

probing into the pulp cavity.

The oral mucosa was moist, pink, and without lesions. There was no salivary 

gland enlargement bilaterally. The saliva was clear and flowed freely from 

salivary ducts bilaterally. Normal pooling of saliva was noted on the floor of 

the mouth. The remainder of the soft-tissue examination was normal.

Finally, the history and the symptoms of this patient confirmed the complex 

diagnosis of dental erosion and dental caries. On one hand, dental erosion 

is defined as the physical result of acid without bacterial involvement. Early 

stage of dental erosion includes a smooth surface. Advanced stages include 

developing enamel concavities, lesions with longer depth than width, undulating 

borders, and an intact border of enamel along the facial gingival margin. In 

severe cases of dental erosion, the entire occlusal morphology of the tooth 

disappears (Lussi et al., 1993; 2004; 2006). The pattern of erosion is related 

to the frequency the dental tissue is exposed to acidic fluid. In this case, the 

patient likes holding the drink in around the vestibular groove. The erosive 

acid of drink may have demineralized the cervical region of the tooth. On the 

other hand, the high sugar intake and bad oral hygiene pattern of the patient 

also caused bacterial infection, i.e., the dental caries.

Considering that excessive intake of soft drink and poor oral hygiene pattern 

are likely etiologic factors, we recommended the patient to reduce soft drink 

intake and contact time of acids, not to hold drinks in the mouth, and to use 

fluoride or remineralizing toothpaste to brush the teeth at least twice a day, 

but avoid toothbrushing immediately after soft drink intake.

Since there was gingival hyperplasia around the lesions, treatment plan 

for the patient included gingivectomy and composite resin restoration. The 

high-frequency electrosurgery was used to remove excessive gingival tissue 

following a local anesthesia, and a composite resin Filtek™ Z350 (3M ESPE,  

St. Paul, MN, USA) was applied to restore the lost tooth structure.

DISCUSSION AND CONCLUSION

In the present case, the lesions of the patient indicated the long-term damage 

of soft drinks. The white spot lesions confirmed the diagnosis of dental erosion. 

Severe caries were also found in the upper incisors, making the diagnosis 

complicated.

Soft drinks have many potential health problems, including dental caries 

and enamel erosion (Majewski, 2001). Dental caries may result from a long-

term high intake of soft drinks and deterioration in oral hygiene patterns. In 

other cases, slowly progressed caries may suddenly become rampant. This 

may result from frequent exposure to erosive acids (McIntyre, 1992). The most 

frequent source of the acids is soft drinks like cola. It is also indicated that 

the cariogenicity of cola is higher than that of milk and sucrose (Bowen and 

Lawrence, 2005). To reduce dental caries risk, the low-calorie and sugar-free 

food was recommended. However, sugar-free soft drinks often have as high 

erosive potential as sugar-containing soft drinks.

Compared with caries, dental erosion seems to have much stronger relationship 

with soft drinks. The erosive potential of drinks is mainly represented by their pH 

and the buffering capacity. In previous reports, the initial pH values of some soft 

drinks and their buffering capacities were determined. Carbonated drinks had 

lower pH than fruit juices. The buffering capacities are in the following order: 

fruit juices>fruit-based carbonated drinks>non-fruit-based carbonated drinks 

(Edwards et al., 1999; Owens, 2007). Carbonated drink could reduce surface 

hardness of enamel, dentine, microfilled composite, and resin-modified glass 

ionomer. Sports drink and juices are merely effective to enamel (Wongkhantee 

et al., 2006). Even the sports drinks have a stronger softening effect than fruit 

juices (Lussi et al., 1995; Lippert et al., 2004; Jensdottir et al., 2005). Moreover, 

some supplements of drinks, such as calcium, could reduce the progress of 

enamel demineralization (Hara and Zero, 2006).

More studies showed that dental erosion was associated with the drinking 

methods. Holding the drink longer in the mouth leads to a more pronounced 

pH drop (Johansson et al., 2004). Drinking with an increasing flow rate and 

with decreasing outlet diameter could increase the erosion depth (Shellis 

et al., 2005). The effect is also strengthened when acid temperature grows 

higher (Eisenburger and Addy, 2003).

Toothbrushing is a way to keep a good oral hygiene. Hard tissue loss after 

erosion and toothbrushing is significantly greater than erosion alone (Rios  

Fig.1 The maxillary and mandibular teeth
(a) The front view; (b) The right buccal view; (c) The left buccal view; (d) The 
incisal and palatal view. Arrows: caries cavities; Arrowheads: white spot lesions
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juices), and he brushed his tooth or gargled with water 
once a day, mostly in the morning. In the latest 3 years, 
he continued dranking 1.5 L cola a day and 
toothbrushed once or twice daily. 

He described his job as a bank worker with no 
exposure to acid substances. The patient recalled a 
busy-working period of about 4 to 5 months 3 years 
ago when he started consuming cola much more 
frequently (a total of 1.5 L a day). He likes holding the 
drink in the mouth for several seconds and tasting 
before swallowing. He denied anything unusual in his 
diet, medical history, allergic history, and family 
history of dental problems. He also denied symptoms 
of gastroesophageal reflux, odontalgia, xerostomia, 
and bruxism.  

Dental examination found that crescent-shaped 
lesions were present on the cervical region of the 
buccal and labial surfaces of the teeth of this patient 
(Figs.1a~1c). No lesions were found in the palatal and 
lingual surfaces (Fig.1d). Different stages of lesions 
could be seen on the teeth. Severe decays (caries 
cavities shown by arrows in Figs.1b and 1c) were 
present in the incisors and the canines, while less 
severe lesions (white spot lesions shown by arrow-
heads in Figs.1b and 1c) were noted on the premolars 
and the molars. The pulpal surfaces of erosive lesions 
contained brown-colored, leathery, carious dentin. 
None of the pulp cavities were involved. The patient 
did not report pain or sensitivity associated with any 
of the affected teeth. A comprehensive periodontal 
examination revealed no signs of attachment loss, and 
plaque deposits and calculus were only found on the 
mandibular incisors, with minimal bleeding on 
probing. The maxillary front teeth remained asymp-
tomatic on percussion, palpation, and cold testing. 

Buccal caries had also impacted teeth 17 and 27. 
And more extensive buccal and occlusal caries were 
seen in teeth 18 and 28. Caries of tooth 27 had im-
pacted the pulp, above which there were lots of grey 
debris. The patient reported no pain on cold testing 
and percussion, but a severe pain when probing into 
the pulp cavity. 

The oral mucosa was moist, pink, and without 
lesions. There was no salivary gland enlargement 
bilaterally. The saliva was clear and flowed freely 
from salivary ducts bilaterally. Normal pooling of 
saliva was noted on the floor of the mouth. The re-
mainder of the soft-tissue examination was normal.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Finally, the history and the symptoms of this 

patient confirmed the complex diagnosis of dental 
erosion and dental caries. On one hand, dental erosion 
is defined as the physical result of acid without bac-
terial involvement. Early stage of dental erosion in-
cludes a smooth surface. Advanced stages include 
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depth than width, undulating borders, and an intact 
border of enamel along the facial gingival margin. In 
severe cases of dental erosion, the entire occlusal 
morphology of the tooth disappears (Lussi et al., 1993; 
2004; 2006). The pattern of erosion is related to the 
frequency the dental tissue is exposed to acidic fluid. 
In this case, the patient likes holding the drink in 
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juices), and he brushed his tooth or gargled with water 
once a day, mostly in the morning. In the latest 3 years, 
he continued dranking 1.5 L cola a day and 
toothbrushed once or twice daily. 

He described his job as a bank worker with no 
exposure to acid substances. The patient recalled a 
busy-working period of about 4 to 5 months 3 years 
ago when he started consuming cola much more 
frequently (a total of 1.5 L a day). He likes holding the 
drink in the mouth for several seconds and tasting 
before swallowing. He denied anything unusual in his 
diet, medical history, allergic history, and family 
history of dental problems. He also denied symptoms 
of gastroesophageal reflux, odontalgia, xerostomia, 
and bruxism.  

Dental examination found that crescent-shaped 
lesions were present on the cervical region of the 
buccal and labial surfaces of the teeth of this patient 
(Figs.1a~1c). No lesions were found in the palatal and 
lingual surfaces (Fig.1d). Different stages of lesions 
could be seen on the teeth. Severe decays (caries 
cavities shown by arrows in Figs.1b and 1c) were 
present in the incisors and the canines, while less 
severe lesions (white spot lesions shown by arrow-
heads in Figs.1b and 1c) were noted on the premolars 
and the molars. The pulpal surfaces of erosive lesions 
contained brown-colored, leathery, carious dentin. 
None of the pulp cavities were involved. The patient 
did not report pain or sensitivity associated with any 
of the affected teeth. A comprehensive periodontal 
examination revealed no signs of attachment loss, and 
plaque deposits and calculus were only found on the 
mandibular incisors, with minimal bleeding on 
probing. The maxillary front teeth remained asymp-
tomatic on percussion, palpation, and cold testing. 

Buccal caries had also impacted teeth 17 and 27. 
And more extensive buccal and occlusal caries were 
seen in teeth 18 and 28. Caries of tooth 27 had im-
pacted the pulp, above which there were lots of grey 
debris. The patient reported no pain on cold testing 
and percussion, but a severe pain when probing into 
the pulp cavity. 

The oral mucosa was moist, pink, and without 
lesions. There was no salivary gland enlargement 
bilaterally. The saliva was clear and flowed freely 
from salivary ducts bilaterally. Normal pooling of 
saliva was noted on the floor of the mouth. The re-
mainder of the soft-tissue examination was normal.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Finally, the history and the symptoms of this 

patient confirmed the complex diagnosis of dental 
erosion and dental caries. On one hand, dental erosion 
is defined as the physical result of acid without bac-
terial involvement. Early stage of dental erosion in-
cludes a smooth surface. Advanced stages include 
developing enamel concavities, lesions with longer 
depth than width, undulating borders, and an intact 
border of enamel along the facial gingival margin. In 
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et al., 2006; Magalhães et al., 2008). However, after intra-oral periods of 30 and 

60 min, wear was not significantly higher in toothbrushing than in unbrushed 

controls. It is concluded that keeping tooth unbrushed for at least 30 min 

after an erosive attack is necessary for protecting dentin (Attin et al., 2004).

Even some kinds of toothpastes accelerate tooth wear due to the removal 

of superficial enamel layer (Rios et al., 2006). Non-fluoride toothpaste could 

increase dentine loss compared with drinks alone (Ponduri et al., 2005). 

Whitening dentifrice also leads to significantly greater wear of sound enamel 

and of both eroded and sound dentine (Turssi et al., 2004). On the contrary, 

fluoride and remineralizing toothpastes (containing NaF, calcium, phosphate, 

and fluoride ions) are effective in inhibiting enamel erosion. The fluoride 

concentration around 1100×10-6 in dentifrices helps to reduce dentin wear 

by erosion and erosion+abrasion, but the protection does not increase with 

fluoride concentration (Magalhães et al., 2008) .Remineralizing toothpaste is 

more effective in intact and decalcified enamel (Muñoz et al., 1999; Magalhães 

et al., 2007). It could improve tooth-surface smoothness and gloss with regular 

use (Muñoz et al., 2004).

In conclusion, excessive intake of soft drinks could cause complex dental 

consequences including dental erosion and caries. Although the diseases 

are different in their histological appearance, the two conditions occurring 

concurrently could be deleterious to dental hard tissues. It is necessary to 

educate patients about the harmful effects of excessive soft drink consumption 

and to advise them with the following tips to prevent dental erosion and caries: 

limiting soft drinks intake, choosing the low erosive soft drinks, improving the 

drinking habit, toothbrushing at least twice a day, avoiding brushing tooth 

within 1 h after consuming acidic food, and using fluoride or remineralizing 

toothpaste. ●
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CONTINUING PROFESSIONAL DEVELOPMENT 
QUESTIONNAIRE

DENTAL EROSION AND SEVERE TOOTH DECAY RELATED TO SOFT DRINKS: A REVIEW 

1. Dental erosion is defined as:

A. Loss of tooth structure due to a mechanical process

B. Loss of tooth structure due to mastication

C. Loss of tooth structure due to microbial activity

D. Loss of tooth structure due to a chemical process

E. Loss of tooth structure due to biomechanical loading

2. The erosive potential of drinks is determined by pH and buffering 

capacity. Apart from water, and bearing these factors in mind, 

consumption of which type of soft drink poses the lowest risk of 

enamel erosion:

A. Sports drinks

B. Fruit juices

C. Carbonated drinks

D. Fruit-based carbonated drinks

E. Non-fruit-based carbonated drinks

3. If a patient presents with a combined diagnosis of caries and erosion 

several recommendations will need to be made. Which of the following 

is incorrect?

A. Limit soft drink intake

B. Brush immediately after consuming acidic food

C. Use a toothpaste with 1000 ppm F

D. Use a whitening toothpaste

E. B, C, and D above

4. In severe cases of dental erosion, the entire occlusal morphology 

of the tooth can be lost. 

True or False?

NEVER THE SAME!
That's what they all say. Maybe yes, maybe nay. 

It struck me today, no more selfies on display.

There came a lightbulb moment as we all made atonement, for the squander and waste as we 

were doing the rat race.

Everything we held so near and dear is now but a vapour and a tear,

Viruses come and go but this one left with a blow.

But ... not all is gloom and doom, our friendships now blossom on Zoom,

Patients arrive with keys, hairnet and masks but gladly allow us to complete our tasks.

"So happy to see you" they say, usually just wanted us out of the way.

"I applaud you" with hands clapping in childlike excitement, definitely not the usual indictment,

"I truly thank you for being on the frontline they whisper" a sacred moment to register.

"I just want to hug" with arms open wide, the feeling is mutual from my side.

"I don’t want to go home" wish I could stay ... oral hygiene my kind of way.

A sense of accomplishment flooded my being as I looked over the 42 years of giving my heart 

and soul to my profession and realised that the last three weeks have been the reward.

Every patient had excellent oral hygiene, which is a testimony to our joint success as a team in the 

pursuit of excellence … a true gift from Him who is the author and finisher of our lives.

Never the same? I thank God not!

P.S. The pièce de résistance – Before you start with my teeth ... “I love you!” ●

WRITTEN BY ELNA VAN DER HAM
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INTRODUCTION

Asthma is a growing public health problem affecting over 300 million people 

worldwide. It is estimated that an additional 100 million may be diagnosed 

with asthma by 2025.1 Asthma is characterized by chronic airway inflammation 

and increased airway hyperresponsiveness, leading to symptoms such as 

wheezing, coughing, chest tightness and dyspnoea. It is characterized by the 

obstruction of airflow which varies over a short period of time and is reversible, 

either spontaneously or with treatment.

Asthma treatment has two main objectives: tocontrol, as well as to reduce 

the airway inflammation, and reopen the airways. Drugs that achieve the first 

objective are called anti-inflammatory agents and those that achieve the second 

are called bronchodilators. Asthma medication falls into two categories: quick 

relief medication and long-term control medication. Quick relief medication 

comprises of short-acting bronchodilators, systemic corticosteroids and 

anticholinergic drugs. Long-term control medication includes anti-inflammatory 

agents, long-acting bronchodilators and leukotriene modifiers.1 Most asthma 

drugs are inhaled using various forms of inhalers or nebulizers. Patients should 

be carefully trained in the use of inhalers for these to be effective. Patients 

should also be instructed to use inhalers regularly as prescribed. Inhalers  

 

which deliver these medicaments may be used up to four times a day over a 

long period. As the prevalence of asthma is on the rise, the problems caused 

by asthma medication could result in a significant worldwide dental health 

problem. Therefore, it is necessary to scrutinize the effects of asthma and its 

medication on oral health.

Studies show that prolonged use of beta-2 agonist can reduce salivary 

flow.2,3 Ryberg et al.3 observed that the secretion rates of whole and parotid 

saliva decreased by 26% and 36%, respectively, in asthmatics on medication 

when compared to the non-asthmatic control group. Asthmatic subjects also 

showed a decrease in output per minute of total protein, amylase, hexosamine, 

salivary peroxidase, lysozyme and secretory IgA in stimulated parotid saliva.4 

Any factor which reduces the quality and quantity of saliva can negatively affect 

oral health because saliva plays an important role in its preservation (Table 1).5

The association of asthma with oral conditions such as dental caries, dental 

erosion, periodontal diseases and oral mucosal changes has been the subject 

of debate among dental practitioners.6 This article reviews the correlation 

between asthma and oral health, and suggests various measures to counter 

possible oral health problems related to asthma (Table 2).
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ABSTRACT

Asthma is a chronic inflammatory condition that causes the airways to constrict and produce excess mucus, making breathing difficult. It is characterized by 

the obstruction of airflow which is variable over a short period of time. This condition is reversible, either spontaneously or can be controlled with the help 

of drugs. Asthma medication comprises bronchodilators, corticosteroids and anticholinergic drugs. Most of these drugs are inhaled using various forms 

of inhalers or nebulizers. The effect of these drugs on oral health is the subject of debate among dental practitioners. Patients taking asthma medication 

may be at risk of dental caries, dental erosion, periodontal diseases and oral candidiasis. Hence, patients with bronchial asthma on medication should 

receive special prophylactic attention. This article reviews the correlation between asthma and oral health, and suggests various measures to counter 

possible oral health problems related to asthma.
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PAGE 93RD QUARTER 2020 • VOLUME 21 NO. 3



RESEARCH

Asthma and dental caries

McDerra et al.7 pointed out that asthmatic children have more tooth decay 

affecting permanent teeth. A study by Reddy et al.8 suggested that asthmatic 

children have a high prevalence of caries and this increases with the severity of 

bronchial asthma. Ersin et al.9 showed that asthma, through its disease status 

and its pharmacotherapy, includes some risk factors such as a decrease in the 

salivary flow rate and salivary pH for caries development. They also demonstrated 

that the duration of medication and illness has a significant influence on the 

risk of developing caries in asthmatics. Shashikiran and co-workers10 revealed 

that asthmatic patients, especially those using salbutamol inhalers, have more 

caries than the control group. The results of a study by Stensson et al.11 also 

indicated that preschool children with asthma have a higher prevalence of 

caries than children without asthma. Factors leading to this may be due to a 

higher intake of sugary drinks and mouth breathing.

In contrast to the above mentioned studies, there are other studies that 

do not demonstrate a positive correlation between asthma and dental caries. 

Bjerkeborn et al.12 showed that neither asthma per se nor disease severity 

affects the prevalence of caries in asthmatic children. A study by Eloot et al.13 

also did not recognize any connection between the severity of the asthma, 

the period of exposure to medication and the prevalence of caries. 

Ryberg et al.2 stated that the increase in risk of dental caries in asthmatic 

children medicated with beta-2 agonist was most often associated with 

a decrease in the salivary flow rate and the increase in Lactobacilli and 

Streptococcus mutans. This diminished flow rate can jeopardize the protective 

ability of the saliva to clear the oral cavity of fermentable substances and 

also decrease its buffering capacity. Kargul et al.14 showed a significant 

decrease in the pH of saliva and plaque, below the critical value for enamel 

demineralization of 5.5 in asthmatic children, 30 minutes after treatment 

with beta-2 agonist inhalers.

The reason for a higher rate of caries observed in people with asthma can 

Table 1. Role of saliva in preservation of oral health

Table 2. Possible causes for the increase in prevalence of oral health problems in asthmatics and various measures to prevent these problems

Function Component responsible Mode of protection

Lubrication and maintenance of 
mucosal integrity

Mucin, proline-rich glycoproteins, water • Forms a seromucosal covering that lubricates and protects the oral tissues against 
irritating agents

• Modulates the adhesion of micro-organisms to the oral tissue surfaces which 
contributes to the control of bacterial and fungal colonization

Cleansing and dilution Water • Cleanses the residues present in the mouth such as non-adherent bacteria, cellular 
and food debris

• Salivary flow eliminates excess carbohydrate, thus limiting the availability of sugars to 
the micro-organisms

Buffering capacity and 
remineralization

Bicarbonate, phosphate, calcium, statherin, 
proline-rich anionic proteins, fluoride

• Maintains the physical-chemical integrity of tooth enamel by modulating 
remineralization and demineralization

• Buffers (neutralizes) the acids produced by acidogenic micro-organisms, thus 
preventing enamel demineralization

Antimicrobial action IgA, immunoglobulins, proline-rich 
glycoproteins Lysozyme, lactoferrin, 
lactoperoxidase, mucins, cysteine, histatins

• Inhibits microbial adhesion to oral tissues

• Prevents proliferation of micro-organisms

Oral health condition Possible causes Precautionary measures

Dental caries • Decrease salivary flow rate caused by beta-2 agonist

• Increase in Lactobacilli and Streptococcus mutans count

• Decrease in the salivary and plaque pH due to the use of 
inhalers

• Fermentable carbohydrate present in anti-asthma medications

• Increase in the frequency of consumption of cariogenic drinks

• Educate asthmatic patients about their susceptibility to oral 
health problems

• Encourage regular dental check-ups

• Advocate precautionary oral hygiene practices

• Adopt caries preventive measures (fluoride supplements and pit 
and fissure sealants)

• Advise the use of antimicrobial mouth washes

• Advise the patients to rinse the mouth immediately after using 
an inhaler

• Encourage patients to drink water more often to counteract dry 
mouth

• Prescribe sugar-free chewing gum to increase salivary output

• Train patients to use their inhaler properly

• Provide spacer device to deliver the inhaled drugs directly to 
the airway

• Refer to a gastroenterologist to rule out gastrointestinal disease

• Administer lowest possible dose of inhaled corticosteroids

• Prescribe topical antimycotics to prevent oral candidiasis

Dental erosion • Reduction in the buffering capacity and salivary flow rate due 
to beta-2 agonist

• Increase in the exposure of teeth to acids

• Extrinsic source – Acidic soft drinks – Acidity of medication

• Intrinsic source – Gastro-oesophageal reflux

Periodontal disease • Decrease in salivary protection due to the reduction in salivary 
flow and concentration of secretory IgA

• Dehydration of alveolar mucosa due to mouth breathing

• Alteration of immune response and increase concentration of 
IgE in gingival tissue

• Higher incidence of calculus due to increased levels of 
calcium and phosphorous in saliva.

• Decrease in bone mineral density associated with inhaled 
corticosteroids

Oral candidiasis • Generalized immunosuppressive and anti-inflammatory effects 
of steroids

• Higher salivary glucose concentration that could promote 
growth and proliferation of Candida

• Low salivary flow rate
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also be attributed to the presence of fermentable carbohydrate in asthma 

medications. Some dry powder inhalers contain sugar (lactose monohydrate) 

so that the patient can tolerate the taste of the drug when it is delivered. 

Frequent oral inhalation of these sugar-containing drugs, combined with a 

decrease in the salivary flow rate may contribute to an increased risk of caries. 

Kenny and Somaya15 stated that the long-term use of liquid oral medications 

containing sugar can lead to an increase in the caries rate. Reddy et al.8 

pointed out that the highest caries prevalence in asthmatics is seen in those 

taking medications in syrup form.

Frequent consumption of cariogenic drinks due to excessive thirst can also 

be a reason for an increase in the caries rate in asthmatics. The increase in 

the intake of these drinks may be related to a number of factors: an attempt 

to wash away the taste of the inhaled medication; to counter the desiccating 

effect of mouth breathing and the reduction in the salivary flow caused by 

beta-2 agonist.11 In addition, asthmatic children may have a restricted lifestyle 

where they miss school and are not able to play sports and participate in 

other normal childhood activities. McDerra et al.7 reported that families may 

overindulge children with frequent consumption of sweets, leading to an 

increase in caries levels. Moreover, the increased attention to their general 

asthmatic condition may result in oral hygiene care being neglected.8

It is evident that oral prophylactic strategies can be used to address the 

increase in caries risk in asthmatics. These include an increase in the frequency 

of dental maintenance visits, fluoride interventions and adherence to caries-

prevention measures. All age groups should be made aware of the problem 

and be encouraged to have regular dental check-ups. Fluoride supplements 

should be prescribed for all asthmatic patients, especially for those taking 

beta-2 agonists. Patients should be instructed to rinse their mouths after 

using an inhaler.6 They may also be advised to use saliva substitutes, sip plain 

water and use a fluoridated mouthrinse daily to compensate for xerostomia. 

A study by Kargul et al.14 showed that chewing sugar-free gum for at least 

one minute after using an inhaler can neutralize the interdental plaque pH. 

Therefore, the use of sugar-free chewing gum to stimulate salivary flow and 

buffer oral acids is encouraged.

Asthma and dental erosion

McDerra et al.,7 Al-Dlaigan et al.16 and Sivasuthamparam et al.17 reported that 

children with asthma are at an increased risk of developing dental erosion. 

However, a study by Dugmore and Rock18 yielded no clear association between 

asthma and dental erosion.

Asthma medication can place the patient at a risk of dental erosion by reducing 

salivary protection against extrinsic or intrinsic acids. Saliva is considered to be 

one of the main neutralizing factors in the pathogenesis of dental erosion. The 

oral clearance of dietary acid is related to the rate of secretion and buffering 

capacity of saliva. As mentioned earlier, studies have shown a lowered salivary 

flow rate in asthmatic subjects treated with beta-2 adrenoceptor agonists 

when compared to non-asthmatic groups.2 This reduction in the production 

of saliva can affect the natural way in which the mouth maintains its chemical 

balance. There can be an increased dryness of the mouth in asthmatics due 

to the effects of bronchodilators and ⁄ or mouth breathing. So it is possible 

that there will be an increase in the consumption of drinks to compensate 

oral dehydration. Often drinks with a low pH and high titratable acidity are 

consumed. This may result in dental erosion.16 

There is evidence that medicines taken by a dry powder inhaler may cause 

tooth erosion by changing the chemical environment of the mouth. O’Sullivan 

et al.19 showed that the main asthmatic drugs in current use, especially the 

powdered drugs, have a pH less than the critical level of 5.5 required for 

hydroxyapatite dissolution. Even though, in a study by Tootla et al.,20  none 

of the inhalers demonstrated a clinically significant acidiogenic response, a 

drop in salivary pH and plaque pH was observed with a lactose-based dry 

powder inhaler. When used several times a day, these drugs may contribute 

to the dissolution of teeth.

Another possible explanation for acidic erosion of teeth in people with 

asthma is that they have an increased incidence of gastro-oesophageal reflux 

(GOR).21 The prevalence of reflux symptoms, oesophagitis and abnormal 

oesophageal acid is higher in patients with asthma than in the control 

population. Harding21 reported that GOR symptoms are more prevalent in 

asthmatic patients (approximately 75%) when compared to the control group. 

The oesophagus and the lungs interact through a variety of mechanisms. 

Oesophageal acid-induced bronchoconstriction can be provoked by a 

vagally mediated reflex, neural enhancement of bronchial reactivity or by 

microaspiration. Potential mechanisms whereby asthma may predispose 

to the development of GOR include autonomic dysregulation, an increase 

in the pressure gradient differential between thorax and abdomen, a high 

prevalence of hiatal hernia, and alterations in crural diaphragm function.21 

Asthma medications may also be one of the factors that promote GOR 

development in asthmatics. Certain inhaled beta-2 adrenoreceptor drugs 

partly swallowed when used may decrease the lower oesophageal sphincter 

pressure and the oesophageal contraction amplitude. This relaxation is 

associated with GOR.16 The relationship between gastrointestinal disease 

and dental erosion is well documented.22 Hence an increased prevalence 

of GOR in asthmatics can provide a partial explanation of the relationship 

between asthma and dental erosion.

It is shown that dry powder inhalers used for asthma have an acidic pH. 

Therefore, patients can be encouraged to rinse their mouth immediately 

after using the inhaler with neutral pH or basic mouthrinses, such as liquid 

antacids, sodium bicarbonate in water, milk or neutral sodium fluoride 

mouthrinses.23 The use of a spacer device may also be of help in delivering 

the dose effectively into the lungs.19 Since evidence is strong that GOR plays 

an important role in some patients with asthma, presumptive diagnosis by 

the dentist should lead to appropriate referral for further investigation. 

Most often it will be to a gastroenterologist for gastroscopy and 24-hour 

measurement of oesophageal pH. Antacids should be prescribed to patients 

having gastrointestinal disorders.

Asthma and periodontal disease

Studies examining the association between periodontal diseases and asthma 

have reported varying results. Hyyppä et al.,24 McDeera et al.,7 Shashikiran et 

al.10 and Stensson et al.11 revealed that asthmatics have poorer periodontal health 

than the control population, whereas Bjerkeborn et al.12 and Eloot et al.13 did 

not find any difference in the prevalence of periodontal disease in asthmatics.

An association between asthma and periodontal disease may involve either 

pathological activation of the immune and inflammatory process, the side 

effect of the asthma medications, or the interaction between the two. Hyyppä 

et al.24 suggested that gingivitis in asthmatic children could be explained by 

an altered immune response and the dehydration of alveolar mucosa due to 

mouth breathing. The concentration of IgE in gingival tissue is found to be 

elevated in patients with asthma, which can also cause periodontal destruction.25  

Interaction between bacterial and immunological factors are found to be the 

main cause of destruction of periodontal tissue. Saliva undoubtedly impacts 

this interaction through its protective mechanism. Since many asthma drugs 

modify salivary secretion in a significant percentage of patients, the periodontal 

health of these patients may be affected negatively.
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McDeera et al.7 suggested that children with asthma have more calculus 

than normal children. Higher prevalence of calculus in asthmatic children is 

thought to be due to an increase in the levels of calcium and phosphorous 

in submaxillary and parotid saliva. This can also contribute to an increase in 

periodontal problems in asthmatics.

Inhaled corticosteroids (ICS) may be absorbed into the systemic circulation, 

either through the lungs or by the swallowing of drugs that are not inhaled but are 

deposited at the back of the throat.26 Studies show that ICS can cause a decrease 

in bone mineral density.26–28 Hanania et al.27 in their study showed that regular use 

of conventional doses of ICS by patients with asthma can suppress the adrenal 

function and decrease bone density in a dose-related fashion. Systemic bone loss 

caused by these drugs, especially when high doses are used for a long time, may 

have an impact on the onset and progression of periodontal disease.29 Recently, 

in a study by Han et al.,30 tooth loss in asthma patients undergoing long-term 

treatment with topically potent ICS was shown to be related to a decrease in 

bone mineral density, especially in the mandible. Therefore, it is suggested that 

patients using these types of ICS should have their mandibular bone mineral 

density checked regularly, especially if they have any risk factors for osteoporosis. 

In addition, it may be wise for such patients to reduce their ICS dose. The lowest 

possible dose of ICS to maintain control should be prescribed.26

Asthmatic patients are recommended to adopt more precautionary oral 

hygiene practices and keep their periodontal health under constant check.

Asthma and oral candidiasis

Oropharyngeal candidiasis is a condition commonly associated with the 

use of nebulized corticosteroids.31 This side effect may be attributed to the 

topical effects of these medications on the oral mucosa, as only 10 to 20% of 

the dose from an inhaler actually reaches the lungs, while the rest remains 

in the oropharynx. The incidence of oral candidiasis can vary from 1 to 77% 

with ICS treatment, probably because of the difference in methods used to 

detect it. This local side effect is mainly seen among patients who use high 

doses of ICS regularly.32

Generalized immunosuppressive and anti-inflammatory effects of steroids 

are thought to play a major role in the pathogenesis of candidiasis.33 A study 

by Fukushima et al.34 suggested that ICS can decrease salivary IgA. This host 

factor can contribute to the development of oral candidiasis. Knight and 

Fletcher35 reported that patients who are treated with corticosteroids show 

a higher level of salivary glucose than the control group. Also, many of the 

dry powder inhalers contained lactose monohydrate as the carrier vehicle in 

proportion of 10–25 mg per dose.20 This higher glucose concentration can also 

promote growth, proliferation and adhesion of Candida to the oral mucosal 

cells.36 As mentioned earlier, asthmatics who are medicated with beta-2 agonist 

show a decreased salivary flow rate. This decreased salivary flow rate can be 

associated with higher oral Candida counts.37

A number of preventive measures can be adopted to minimize oral candidiasis 

during steroid inhalation.33 Selroos et al.38 reported that the frequency of Candida 

colonization in patients using dry powder inhalers was diminished by rinsing the 

mouth after use. Use of a spacer device which can be attached to the inhaler 

can reduce the local effect of steroids in causing oral candidiasis by minimizing 

the oropharyngeal deposition of the drug and maximizing the lung deposition.39 

Increasing salivary output in subjects with low salivary flow rate can also reduce 

oral Candida counts. Methods used to increase the salivary flow rate include 

the use of sialogogue medications, as well as chewing sugar-free gums. Other 

measures used to reduce colonization by Candida include the use of antimicrobial 

mouthrinses.40 Controlled administration of topical antimycotics, such as nystatin, 

is also shown to prevent oral candidasis.41.

CONCLUSIONS

Asthmatic patients may be at a higher risk of developing dental diseases. 

Dental practitioners should be aware of the correlation between asthma 

and oral health. They should educate their patients to follow precautionary 

measures to prevent adverse effects on oral tissues. ●
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CONTINUING PROFESSIONAL DEVELOPMENT 
QUESTIONNAIRE

ASTHMA AND ORAL HEALTH: A REVIEW 

5. Use of asthma medications predisposes a person to:

A. Oral candidiasis

B. Herpes zoster

C. Aphthous ulceration

D. Pyogenic granuloma

E. Lichen planus

6. Long-term use of which asthma medication is known to reduce 

salivary flow rate?

A. Inhaled corticosteroids

B. Leukotriene modifiers

C. Beta-2 agonists

D. Albuterol

E. Ipratropium

7. The salivary components that exert an antimicrobial effect include:

A. IgA, proline-rich glycoproteins, calcium, histatins

B. Immunoglobulins, fluoride, mucins, water

C. Lysozyme, lactoperoxidase, statherin, cysteine

D. Lactoferrin, proline-rich anionic proteins, water, IgA

E. Immunoglobulins, histatins, lysozyme, mucins

8. Recommendations that you, as an oral hygienist, should give to a 

patient with asthma include:

A. Regular dental visits are important

B. Use a sugar-free chewing gum

C. Rinse your mouth with water immediately after using an inhaler

D. Use a fluoridated toothpaste and antimicrobial oral rinse

E. All of the above

9. Asthmatic patients are at an increased risk of dental erosion. This 

has been ascribed to a medication-induced xerostomia and the high 

prevalence of gastro-oesophageal reflux (GOR) among asthmatics. 

Several potential mechanisms whereby asthma may predispose to 

the development of GOR have been identified. Which of the following 

statements is incorrect?

A. Autonomic dysregulation

B. A neutral pressure gradient between the thorax and abdomen

C. A high prevalence of hiatal hernia

D. Alterations in crural diaphragm function

E. Drug-associated relaxation of the lower oesophageal 

sphincter 

10. Possible explanations for poor periodontal health among asthmatics 

include:

A. Altered immune response

B. Systemic bone loss as a side effect of inhaled corticosteroids

C. Increase in IgG in the gingival tissues

D. A and B

E. A and C 

11. Mechanisms that can be instituted to prevent oral candidiasis include:

A. Controlled administration of topical antibacterial agents

B. Increasing salivary output

C. Avoid the use of a spacer device

D. Avoid rinsing following the use of an inhaler

E. Avoid the use of chlorhexidine-containing oral rinses
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THE MORAL CASE FOR THE 
ROUTINE VACCINATION  
OF CHILDREN IN DEVELOPED 
AND DEVELOPING COUNTRIES 

ETHICS

Several moral arguments can be used to make a 

case in favor of vaccination and may be useful in 

promoting vaccination programs. Moral arguments 

are focused on what we ought to do. There are at 

least four distinct arguments in favor of vaccinating 

children. The first is concerned with the importance of 

balancing harm and benefits. The second is focused 

on the best interests of the child. The third appeals 

to various societal, community, or public benefits. 

The fourth argument addresses justice. 

Vaccination is a classic example of a public health 

issue. For that reason, we ought not to focus solely 

on moral considerations relating to individuals, but 

we should also consider arguments related to social 

groups. This article focuses on the moral case for 

routine vaccination of children in developed and 

developing countries. Children are vulnerable to 

vaccine-preventable infections, and there is great 

potential for harm if they are infected. Children also 

are unable to make decisions about their own care.

Yet discussions about vaccinating children have 

focused on compelling parents to vaccinate their 

children, whether they wish to or not. This focus has 

obscured the more general moral case for parents 

to vaccinate their children.

HARM AND BENEFITS 

The first argument in favor of vaccinating children 

focuses on bringing about benefit and preventing 

harm. Perhaps the key aim of vaccination is to 

protect the individual vaccinated, so that when 

he or she comes into contact with another person 

with the disease, the immune system is primed to 

avert infection.

About 2.5 million deaths could be prevented 

each year by vaccination.1 What are often judged 

to be trivial diseases (for example, measles) in the 

wealthier parts of the world can be devastating for 

a young child in a society where vaccination rates 

are low, access to basic health care is limited, and 

nutrition is poor. The perception of risk thus is 

influenced by circumstance, and such differences 

in perceptions of risks are important in arguments 

about vaccination. Parents in many parts of the world 

face the uncertainty of real dangers from infectious 

disease in a way that parents in the developed world 

do not. Of course, the benefits of vaccination need 

to be weighed against the potential risk of harm 

from the vaccination itself. Any intervention will carry 

some risk, but such risk needs to be weighed fairly 

against the benefits. It is not appropriate to make 

decisions based only upon a presumption that we 

ought to avoid risks. Such a position is incoherent, 

because doing nothing also carries risks. 

Assessment of harm 

An argument against vaccination on the basis of risks 

seems to assume either that not vaccinating carries 

fewer risks than vaccinating, which in many cases 

– particularly in the developing world – is false, or 

that there must be some other reason to favor not 

vaccinating. One plausible possibility is that some 

parents may view vaccination as doing something 

to their children. Thus, if any harm results they may 

feel responsible, whereas any harm resulting from 

disease is somehow “natural.” The obvious problem 

here is that we tend to hold parents responsible for 

any foreseeable harm to their child (no matter how 

it comes about).We should not confuse individual 

perceptions of risk with the fair determination of 

the balance between risks and benefits.2

All other things being equal, preventing harm 

is, surely, preferable to letting the harm arise and 

then seeking to treat it.3 Take tetanus vaccination 

as an example. A preventive vaccination is low risk 

and low cost. However, if someone is unfortunate 

enough to develop this condition, his or her chances 

of survival without sophisticated and expensive 

health care are poor. If the person has access to 

state-of-the-art medical treatment, he or she might 

occupy a hospital bed for six months. Prevention 

becomes all the more important where there is little 

routine health care, the nearest hospital is many 

miles away, and public sanitation is inadequate.

Choosing not to vaccinate a child based on 

perceptions about risks may be a symptom of a 

society that has largely conquered infectious disease, 

where parents may have no knowledge of the harm 

such diseases can cause. Perceptions may be very 

different when the main ethical issue regarding 

vaccination is lack of access to something that is 

seen as protecting one’s child. A good example of 

this is the polio vaccination program in the United 

States during the 1950s, when parents would line 

up for hours to ensure that their children were 

vaccinated.4,5 Polio was seen as a real threat, so there 

were few qualms about vaccination’s undue risk.

ABSTRACT 
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while in many developing countries there are inadequate rates of vaccination for various reasons.
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case should be central to deliberations about vaccination by parents and policy makers.
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Avoiding harm to others 

An important moral consideration is the responsibility 

for avoiding causing harm to others. One of the most 

popular approaches to medical ethics during the past 

thirty or more years is a general application of John 

Stuart Mill’s liberalism, one interpretation of which 

is that individuals should be free to do as they wish 

unless their actions might cause harm to others.6

It is interesting to explore what such an argument 

might mean in the context of vaccination. Am I, 

for example, under an obligation to vaccinate my 

children because if they become infected they might 

pass on the infection to others, who may then be 

harmed? There are a number of complications if 

we seek to apply a harm-toothers argument to the 

case of vaccination.7

First, we are talking about responsibility for 

harm caused by an omission – that is, the failure 

to vaccinate the child – rather than an act. But the 

most important issue here is surely the ability to 

foresee the harm.

Second, it will be difficult to attribute responsibility 

in such a context, because a number of unvaccinated 

individuals could be the source of the infection (and 

hence harm). Although there may be difficulties 

tracing the causation in actual cases of harm, the 

mere fact that there is a foreseeable increase in the 

probability of causing harm is enough to impose an 

obligation to act. Such an argument may be useful 

to the policy maker interested in changing behavior, 

but it is harder to see it convincing a skeptical parent 

to vaccinate a child.

BEST INTERESTS

In a discussion of routine childhood vaccination, 

an important moral argument is to appeal to what 

is in a child’s best interest.8 

We tend to leave decision making about children’s 

healthcare to their parents, presumably because 

we believe that parents will act in children’s best 

interest. But parents do not always decide what is 

in a child’s interest; indeed, we have no reason to 

think that parental decisions are by definition in a 

child’s best interest. Clearly, such decisions must 

be related to the individual child and context and 

so ought to allocate a great deal of weight to the 

determination of the balance between risks and 

benefits.

In general, arguments based on best interests 

are likely to support routine childhood vaccination. 

However, they will become even more powerful if 

the background risks from the disease are serious. 

Where infectious disease is widespread, often deadly, 

and there are few if any treatment options, childhood 

vaccination can save lives, and it will be hard to 

argue that it is not in the best interest of a child.

Medical facts are not the only ones to be 

considered in relation to best interests. What if 

the parents object to vaccination for religious or 

philosophical reasons? How do such considerations 

get weighed in the deliberations about what is best? 

Clearly, such factors are relevant because they are 

likely to affect the child. 

For example, if a religious community to which 

the parents belong rejects a child because he or 

she has been vaccinated, this will have an impact 

upon the welfare of the child and is therefore a 

relevant consideration. However, here it is the 

parents’ religious views that end up determining 

the outcome. Although such views may be relevant, 

a test of best interests must be focused on what 

is best for the child, all things considered, not just 

what the parents want.

In many cases, the state might not consider 

it worthwhile to enforce what is best in such 

circumstances, given the costs of going to court 

(both financial as well as to the child’s welfare). 

Where the risk from infectious disease is significant 

in a particular environment, then the burden ought 

to be placed upon the parents to demonstrate why 

vaccination should be rejected.

COMMUNITY BENEFITS

The focus of discussions regarding vaccination, 

at least among parents, is the balance of benefits 

and risks to the individual child. In addition, other 

important benefits of many vaccination programs 

occur at the community or population levels. For 

example, when sufficient numbers of people in 

a specified group have been vaccinated and an 

infected individual enters the group, it is unlikely 

that the infection can be passed to a nonvaccinated, 

uninfected contact. In brief, upon entry into the 

relevant community, the infection has nowhere 

to go and therefore dies out. This is called “herd 

immunity” in the medical literature, but perhaps it 

is better to call it “community immunity,” because 

it emphasizes the social and positive nature of 

vaccination.9

Community Immunity 

Community immunity offers additional protection 

to the whole of the relevant group beyond any 

individual benefit from direct vaccination. This is 

particularly important because there will always be 

some members of the relevant group who will not 

have the required immunity. They may be too young 

to be vaccinated, or they may have a severe allergy 

to a vaccine component. Or they may not have 

sufficient immunity despite vaccination, because 

for some reason the vaccination failed. 

Without follow-up blood tests for everyone 

who is vaccinated, it is impossible to tell who has 

sufficient immunity. This makes it clear that individual 

vaccination is no guarantee of individual benefit, 

and it is the reason why community immunity 

provides benefit to all.

It is very common in discussions about vaccination 

to focus only on individual benefits and harms. 

However, we must also acknowledge these 

community- or society-level benefits.

Public and common goods 

Let’s look at two ethically relevant considerations: 

public goods and the common good. Public goods 

are created by the actions of many individuals. Such 

public goods cannot, once created, be broken up 

and shared by the constituent contributors (public 

goods are indivisible), and no individual in the 

relevant group can be prevented from enjoying 

the benefit (public goods are nonexcludable) 

even if they have not, themselves, contributed to 

it. Both of these features can be seen in relation 

to community immunity.7

What obligations, if any, one has in relation to 

the creation and maintenance of such public goods 

is disputed.7 It is reasonable to recognize a duty to 

contribute to such a benefit, given that not doing 

so will count as a case of free-riding, or unjustly 

benefiting from the creation of that public good 

where one has not made any contribution oneself. 

We can think of community immunity, brought 

about through vaccination, as fulfilling the criteria 

for being a public good.

We can also consider arguments that appeal to 

common goods. The language of “common goods” 

is an attempt to capture something different from 

public goods. Common goods are those goods 

that we share or hold jointly.10 Examples of such 

goods are the kinds of things that allow us to live 

a good or meaningful life together. Such factors 

might include shared values.

The concept of the common good can be applied 

to the idea of community immunity because we can 

think of it as a shared protective project, where 

the community acts together to prevent harm to 

itself as a common entity. All individual participants 

benefit from this joint good. However, the reasons 

to participate in the development of such common 

goods may not be best captured by talking of an 

obligation to contribute. Rather, the very meaning 

of a common good implies that we participate in 

its development.

In addition to these appeals to public and common 

goods, it is also possible that community benefits 

arise from financial or economic savings as a result 

of vaccination. This concept supports the idea that 

prevention may be cheaper to society than the cost 
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of treatment, should the potential harm eventuate. 

Such cost-effectiveness arguments are common 

in reaction to vaccination. They are particularly 

powerful where the costs of vaccination programs 

are borne collectively by a society.

Even societies without European-style solidarity- 

based health care systems, such as the United 

States, fund routine childhood vaccinations in a 

collective way (through federal laws and general 

taxation). As a result, we all save resources if it 

is true that prevention is cheaper than cure. If a 

disease can be eradicated, then we can certainly 

reap even larger rewards due to the (hoped-for) 

perpetual benefit of saved future vaccination costs, 

as occurred with smallpox.11

These societal and community moral arguments 

align with a key aspect of public health: that public 

health is focused on the health of populations or 

groups, not just that of individuals.12 To acknowledge 

this does not commit one to believe that the interests 

of the many must always take priority over the wishes 

of an individual. It does mean that the interests 

of a population are a relevant consideration in 

deliberations about what action to take.

JUSTICE

There are many compelling arguments for greater 

justice in global health. Vaccination, especially in 

developing countries, is a relatively inexpensive 

intervention with important benefits for individuals 

and communities. If all countries followed the 

World Health Organization-recommended schedule 

for vaccinations, they would contribute toward 

fulfilling a number of the United Nations’ Millennium 

Development Goals, such as reducing child mortality.

Justice is a highly disputed concept, but, in general, 

it requires us to do what is right and fair. Justice 

arguments, within the context of vaccination, are 

powerful precisely because not all children in the 

world have the opportunity to be vaccinated. Often 

the degree of opportunity is indirectly proportional 

to the real risk from the relevant diseases.

Justice may require that all children in the world 

have the same opportunity to enjoy the benefits 

of vaccination. However, if some children are at 

increased risk, as many are in the developing world, 

then justice requires urgent action to secure what 

is a relatively inexpensive intervention to prevent 

unnecessary harm to this vulnerable population 

that cannot protect itself.

Vaccination can play a vital role in greatly reducing 

illness and death, and securing vaccination for all is 

an important factor in addressing equity in global 

health. It is hard to argue with the idea that every 

child is equally valuable. Indeed, it seems highly 

offensive to suggest that we ought not reduce 

the chances that serious harm will affect a child 

because we decided to save a relatively trivial 

amount of money.

Justice provides reasons for shifting resources 

toward addressing the unequal global health 

burdens. Vaccination is a particularly effective 

means of contributing to the survival of very small 

children, and it must be a priority in discussions 

of global health.

DISCUSSION

I present numerous reasons why securing long-term 

access to routine vaccination for serious childhood 

diseases should be a global priority. This is partly an 

issue of funding, but it also is an issue of logistics 

and commitment.

Nothing in any of these arguments requires 

compulsory vaccination as a matter of routine, 

rather than, say, securing the opportunity for 

parents to access vaccination for their children. 

We can, unfortunately, rely on the pressing disease 

burden in many countries to motivate participation 

in vaccination programs. Where this is not the 

case, it may be better not to enforce vaccination, 

given the impact on wider trust in health services. 

However, it is worth noting that the best-interests 

argument may, in some cases, provide a justification 

for compulsion if the risk of harm from an infection 

is great enough.

Justice requires wealthier countries to fund 

vaccination programs in countries that have fewer 

financial resources. However, there are people who 

will not be convinced of this. They may deny any 

nonvoluntary commitment to others of any kind.

Such skeptics must surely realize that funding 

global vaccination programs is in one’s own 

selfinterest as well as in the interest of saving the 

lives of others. Given the nature of infectious disease, 

there is always the possibility of an epidemic’s 

being introduced into one’s own country from 

elsewhere. This is a particular concern if there are 

falling vaccination rates in one’s own country due 

to a perception of more risk from a vaccination 

than from some unknown disease. Given this, there 

may well be a happy convergence between what is 

required of the governments of richer countries (an 

obligation to fund vaccination programs) with more 

pragmatic or prudential considerations related to 

self-protection from threats of disease.

CONCLUSION

In making the case for vaccination, we need to focus 

on the individual requirements of each context, such 

as the nature of the relevant disease, the options 

for a choice of vaccines, the context of the disease 

burden in a particular country, and the possibility 

(or not) of accessing a reasonable standard of 

health care treatment in the face of developing a 

particular disease.

A number of different arguments can be used to 

support the general claim that a moral case can be 

made in favor of vaccination. Different arguments may 

be given different weight in discussions depending 

upon the target audience. However, this fact does 

not, on its own, count against the force of any of 

the arguments themselves. Indeed, although one 

or more such arguments may (or may not) convince 

on its own, together they provide a compelling 

moral case for the routine vaccination of children, 

especially those in developing countries. ●
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CONTINUING PROFESSIONAL 
DEVELOPMENT QUESTIONNAIRE

THE MORAL CASE FOR THE ROUTINE VACCINATION OF CHILDREN IN DEVELOPED AND 

DEVELOPING COUNTRIES 

12. Choosing to not vaccinate a child based 

on the perception of risks associated with 

the vaccination is, in general, symptomatic 

of a developed society. 

True or False?

13. A factor that would not strengthen the 

argument for vaccination based on the 

best interests of the child are:

A. High morbidity and mortality 

associated with the disease

B. Poor access to care

C. Few to no treatment options 

available

D. Rare disease

E. High prevalence

14. A test of best interests must take the 

parents’ religious and philosophical stance 

into consideration. 

True or False?

15. Which of the following statement(s) with 

respect to “community immunity” are 

incorrect?

A. Indirect protection of immune 

individuals

B. High proportion of the population 

is immune to the disease

C. Reduced transmission

D. Chain of infection is disrupted

E. Prior exposure to an infectious 

disease or vaccination

16. The two key characteristics of public good 

are:

A. Divisible and excludable

B. Indivisible and nonexcludable

C. Indivisible and excludable

D. Divisible and nonexcludable

E. Non-contribution and justified 

benefit

17. To act in a just manner, the global 

community should redirect resources to 

ensure that all children have equal access 

to vaccinations. 

True or False?
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PARENTAL REPORTS ON THE 
ORAL CARE STATUS AND ORAL 
CARE AND DIETARY PRACTICES 
OF CHILDREN WITH AUTISM 
SPECTRUM DISORDER

INTRODUCTION

Autism spectrum disorder is a neurodevelopment disorder manifesting as 

compromised social interaction; deficits in communication and intellectual abilities; 

and repetitive and restricted behaviour1. This population appears to be at risk of 

oral health conditions due to poor dietary preferences, poor oral care practices 

and characteristic behaviours2. Autism Spectrum Disorder (ASD) appears to be 

emerging as a significant oral health concern in many countries3. An understanding, 

together with information on the oral care practices, dietary preferences and oral 

care challenges to inform oral health promotion strategies that will improve the 

oral health status of children with ASD, is necessary.

Studies involving ASD abroad have focused on the oral health status; self-injurious 

behaviours and co-operation; and barriers to dental care access. In South Africa, one 

study was located which was conducted on oral health in children with developmental 

disabilities4. Data regarding oral care practices and dietary preferences in children 

with ASD within the South African context, especially in the Western Cape, could 

not be located. To our knowledge, no research has been undertaken to evaluate 

these pertinent aspects in the Western Cape. The necessity for more research in 

this regard in the Western Cape is highly indicated. This study therefore aimed to 

investigate the oral care practices and dietary preferences of children with ASD 

through parental reports.

LITERATURE REVIEW

Autism Spectrum Disorder 

Psychiatrist Eugen Bleuler first used the term autism in 1908. He used it to describe 

a schizophrenic patient who had withdrawn into his own world5. Autism Spectrum 

Disorder (ASD) is a neurodevelopmental disorder distinguished by deficits in 

communication and social interaction and the presence of restrictive and repetitive 

behaviours1. The Diagnostic Statistical Manual for Mental Disorders Volume V (DSM-V) 

(2013) revised the definition from a span of five different subtypes of autism to 

one encompassing diagnosis of Autism Spectrum Disorder. Distinct classifications 

of Asperger disorder and pervasive developmental disorder have been removed 

and they are now classified within the autism spectrum1. The Centers for Disease 

Control and Prevention released the latest information on autism statistics on  

26 April 20186. The estimated prevalence is based on the records obtained from 

medical and educational records of 2014. These new prevalence statistics show 

an increase of 15% from 1:68 to 1:59. It must be noted that these estimates differ 

in different monitoring sites, implying that the prevalence reported may be an 

undercount6. The role of genetics has been recognised in the aetiology of ASD. Recent 

studies have revealed that almost 80% of ASD may be hereditary7. Furthermore, 

ABSTRACT

Aim

To investigate the challenges experienced by parents of children 

with autism spectrum disorder (ASD) during home oral care practices 

Method

A quantitative descriptive survey study design employing a purposive 

sampling method was used for this study. Parents, (n=44) of children 

with autism in Hanover Park and Mitchell’s Plain, Western Cape, 

South Africa, completed a researcher-administered questionnaire 

at selected autism support group meetings. The researchers were 

available to explain and assist with the completion of the questionnaire 

that queried concepts aligned with the main objectives of this study.

Results

The responses on the oral health status of the children with ASD 

showed that 31,8% had fair oral hygiene and 20,5% poor oral 

hygiene. The presence of dental decay was reported by 65,9% of 

the parents and 34,1% reported the presence of bleeding gums in 

their children. Bad odour was reported by 40,9% of the parents; 

63,6% reported that their children did not like to brush their teeth; 

and 52,3% reported brushing once a day. Results also revealed that 

47,7% of the children required assistance when brushing and 86,4% 

regarded tooth brushing as a task. Parents reported that difficulties 

were experienced by 56,8% of the children during brushing; 45,5% 

preferred sugary foods; 40,9% liked all types of food; 15,9% preferred 

juice; and 68,2% preferred a combination of drinks.

Conclusion

Children with ASD are at high risk of the development of oral diseases 

which may be attributed to oral care and dietary practices. Home 

oral care strategies should be directed towards addressing these 

factors that, according to parental reports, appear to be impacting 

the oral health status of children with ASD.

Keywords: Autism, caries, oral health, diet, gingivitis, oral care 

practices
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factors such as perinatal and neonatal factors, prematurity, perinatal hypoxia, 

maternal pre/perinatal infections, maternal vitamin D deficiency, higher and very 

low birthweights have been associated with ASD8. Structural brain differences 

in ASD have been identified as environmental factors in the aetiology to ASD.  

Research into brain size and the greater volume of both grey and white matter 

have also been investigated as possible aetiological factors9. Neurochemical 

changes have also been described in ASD10.

Oral Care Status of Children with Autism Spectrum Disorder

There are no specific oral manifestations in ASD, however those with the disorder 

tend to be at risk of developing oral health diseases due to autism-related 

typical behaviours such as communication restrictions, personal negligence, 

self-injurious behaviours, nutritional habits, effects of medications, access to 

dental care, hyposensitivity to pain, and avoidance of social contact11. Studies 

have shown that children with ASD have poor oral hygiene; poor gingival 

status and a higher prevalence of periodontal disease than children without 

ASD12. Gingivitis observed in children with ASD was due to various reasons, 

including poor brushing practices, reduced manual dexterity, and lack of 

hand coordination, poor dental knowledge, and side effects of psychotropic 

medication13. A case control study in 2015 showed an increased presence of 

plaque and calculus which posed a risk of the development of gingivitis14. These 

findings were similar to those reported in 2006 and 201115,16. Other studies 

showed better oral health in children with ASD that were comparable with 

children without the condition17. Other oral care concerns noted in children 

with ASD include lip biting; picking at the gums; ulceration and self-removal 

of teeth; head banging; tongue thrusting; grinding of the teeth; and nail biting, 

leading to attrition of the dentition18. 

Home Oral Care Practices

A study in 2012 reported that the majority of the children brushed their teeth 

once daily. This study also reported that children with ASD perhaps possessed 

reduced manual dexterity and therefore often needed assistance during 

brushing. Children with ASD used a mouthwash occasionally under supervision 

and there were no reports of flossing19. Another study in 2005 reported that 

parents frequently provided assistance to their children with ASD who brushed 

at least once daily. Major challenges are experienced when providing oral care 

for children with autism due to their communication and behavioural problems20. 

Autistic children have reduced cognitive functioning mainly associated with 

the oral care difficulties such as reluctance to use toothpaste, gingivitis and/or 

periodontitis. Daily oral care practices are a challenge for autistic individuals, 

which may be due to the taste or texture of the toothpaste and the feeling of 

the toothbrush18. The implications of these barriers are that poor oral health 

may ensue. Recent reviews of parents of children with ASD have highlighted 

challenges during oral care practices at home17. These parents asserted that 

the challenges impacted home oral care thereby resulting in poor oral health.

Dietary Practices in Children with Autism Spectrum Disorder

Nutritional concerns in children with ASD must be considered as a significant 

component in care, as dietary preferences have been implicated as a potential 

risk factor for the development of oral conditions21. Children with ASD are 

frequently referred to as having specific food preferences, which include mostly 

sugary and soft foods22.  Reduced ability to chew food and the withholding of 

soft foods for lengthy periods of time at the back of the oral cavity have also 

contributed to the compromised oral hygiene status of children with ASD22. 

A study conducted in 2014 showed that (70.9%) of children with ASD had a 

preference for high sugar-containing foods. The consumption of soft drinks was 

high, (96.7%)22. However, another study in 2017 demonstrated that although 

children with ASD presented with a higher incidence of caries when compared 

to their siblings without ASD, there was no significant difference in the sugar 

consumption23. Poor dietary preferences in ASD are also complicated by the 

practice of rewarding good behaviour with sweets24.  

Parental Perceptions of Oral Health

Parents of children with ASD serve as important role players in the oral 

healthcare of these children, as their outlook is an important component of 

healthcare decisions25. Furthermore, parents of intellectually impaired children 

underestimate the oral health they require. Readings show that children who 

have impairments or disabilities are more likely to have unmet dental needs 

than any other medical need. Results of a study done in 2009 reveal that 96% 

of the parents perceived their child's general health as good. However, 17% 

of parents thought their child's dental health was poor and 18% thought their 

child had dental caries. It is, however, important to respect parent’s decisions 

and perceptions regarding their child's oral health, as they are the decision-

makers and look after their child's general health and needs26. Children with 

ADS are more susceptible to self-injury, agitation and emotional irregularities. 

Hypersensitivities interfere greatly with dental and home oral care, thus making 

it difficult and almost impossible for parents to care for their child's dental 

health. A study done in 2015, points out that those parents have difficulty 

brushing their child's teeth because the child experiences sensitivity and is 

not able to communicate. Another issue revealed by parents was that they 

were overwhelmed by their child's other needs and problems, therefore oral 

health was not at the top of their priority list27. Oral care procedures at home 

are problematic due to challenges faced by parents during home oral care. 

Research on oral care and the dietary practices of children with ASD within 

the South African context could not be located. 

METHODS

This research investigated the oral care and dietary practices of children with 

ASD, specifically in the Western Cape Province of South Africa. A quantitative 

descriptive survey study design was used for the study. A purposive sampling 

method, including parents of children diagnosed with ASD was included in 

this study. Based on estimates of parent’s attendance at autism support group 

meetings in Hanover Park and Mitchell’s Plain, Western Cape, the sample 

size was estimated at between 40 and 45. Parents whose children were not 

diagnosed with autism were excluded from this study.

DATA COLLECTION

Data Collection Instruments 

This research study used a quantitative researcher-administered questionnaire 

consisting of closed-ended questions, which was initially tested in the pilot 

phase of this study. The questionnaire followed the pattern of a questionnaire 

implemented in 200522, which investigated the diet, oral hygiene practices 

and dental health of autistic children in Riyadh, Saudi Arabia by reporting 

on data provided by the parents of the children. The first section of the 

questionnaire collected demographic information such as age and gender.  

The second section contained questions on the oral care status, including 

bleeding gums, pain, decay and bad odour as perceived by the parent. The 

third section enquired about oral care practices and was followed by a section 

on the child’s dietary preferences. Finally challenges regarding home oral care 

practices were enquired about. 
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Data Collection Procedure 

Ethical clearance was obtained from the University of the Western Cape. 

Parents of children with autism were requested to consent to participate in 

the study after ethical clearance was obtained. Once parents had consented, 

10 parents at the designated autism support group meetings in Hanover Park 

and Mitchell’s Plain, Western Cape, South Africa completed a researcher-

administered questionnaire during the pilot study. Thereafter amendments 

were made to the questionnaire as per the findings of the pilot study. Data 

collection commenced with the parents of children with ASD at selected autism 

support group meetings. The researchers attended the autism support group 

meetings, explained and assisted with the completion of the questionnaire. 

RESULTS

The data from the questionnaire was analysed using quantitative descriptive 

statistics and cross tabulations.  The parent responses on the oral health status 

of the children with ASD showed that 31,8% had fair oral hygiene and 20,5% 

had poor oral hygiene. The presence of dental decay was reported by 65,9%; 

34,1% reported the presence of bleeding gums; and 40,9% reported a bad 

odour. The majority (52,3%) of the children brushed once a day, but 63,6% 

did not like to brush their teeth. The results also revealed that 47,7% of the 

children required assistance when brushing and 86,4% of the parents reported 

that their child regarded tooth brushing as a task. These parents also reported 

that difficulties were experienced during brushing (56,8%). The reports on 

dietary practices showed that 45,5% of the children preferred sugary foods; 

40,9% liked all types of food; 15,9% preferred juice; and 68,2% preferred a 

combination of drinks. A cross tabulation of brushing frequency and parental 

reports of dental decay showed that children who practiced brushing once 

daily had the highest reported incidence of dental caries. These results are 

reflected in Figures 1, 2, and 3 respectively.

DISCUSSION

From parental reports, the oral health status of children with ASD revealed 

a majority with good oral hygiene, which was inconsistent with a previous 

study that reported poor oral health status2, but was consistent with findings 

of better oral health status reported in other research findings28. Parental 

reports indicated that 56,6% of the children had decayed teeth, which was 

consistent with a study in 2016 that reported a caries prevalence of 65% in 

children with ASD29. Parents reported that 63,6% of the children did not like 

to brush their teeth and 52.3% of these children only brushed once a day. 

These results are similar to a study by Vajawat et al. (2012) which showed that 

66% of children bushed their teeth once daily19. Results showed that 47,7% 

of children required assistance while brushing, which is in agreement with 

a previous study which showed that brushing was performed for children 

with ASD by their parents2. 

Figure 1: Summary of oral care status according to parental reports
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Figure 2: Summary of oral care practices according to parental reports
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Parental reports that children preferred sugary 

foods (45,5%) was in line with a study indicating 

specific preferences for sugary foods22. However 

this was contradictory to a study in 2017 that 

demonstrated no significant differences in the sugar 

consumption in children with ASD23. Parents also 

reported the consumption of fizzy drinks (6,8%), 

which is contradictory to a study that showed that 

children with ASD preferred fizzy drinks (96%)22. 

This study also revealed that 56,8% of parents 

experience difficulties during home oral care 

procedures; this is consistent with a study that 

showed that more parents of children with ASD 

reported difficulty with tooth brushing in the home. 

They revealed that children dislike the taste and 

texture of toothpastes and dislike the feeling of 

the toothbrush in the mouth30.

Limitations of the Study

The results of this study focused mainly on 

parental reports. This study should be expanded 

to include screening of children with ASD to 

retrieve information on the oral care status report 

of these children.

CONCLUSION

Parental reports indicate an oral health concern 

for children with ASD due to the presence of 

decay which is compounded by dietary and 

oral care practices, combined with challenges 

experienced during oral care procedures. These 

aspects should be taken into consideration when 

planning home oral care preventive programmes 

for children with ASD.
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INTRODUCTION

Energy and sports drinks are popular among young adults and teenagers. It 

has been estimated that these individuals drink at least one or more energy or 

sports drinks a day1. Carbonated sodas have been identified as the main culprit 

in tooth decay because of their high sugar content2. Energy and sports drinks, 

whilst increasing energy levels, also expose the consumer’s teeth to acid3. 

Erosion of enamel when exposed to acidic drinks has been well documented4.

LITERATURE REVIEW

Energy drinks are chiefly composed of caffeine5. These drinks are sipped 

throughout the day, resulting in constant enamel exposure to liquids with 

a pH of between 2,5 and 3,0; an acidic environment for tooth enamel6. A 

high sugar content initiates the decay process following metabolism by oral 

bacteria and production of an acidic by-product7. In addition, energy drinks 

with a low pH compliment this process, hastening enamel damage. Two 

principal ingredients found in energy drinks are caffeine and guarana. Guarana 

contains a caffeine compound called guaranine8. The sugar content in energy 

drinks varies considerably and the consumption of two or three energy drinks 

could equate to consuming 120 to 180 mg of sugar, which is 4 to 6 times the 

maximum recommended daily intake9. Taurine, whose benefits lack evidence, 

is also found in energy drinks10. Another component, ginseng, is claimed to 

boost athletic performance9. 

Sports drinks are indicated for rehydration, and replenishment of energy 

and electrolyte levels following training11. There are three main types of sports 

drinks. Firstly, isotonic drinks which comprise physiological concentrations of 

salt and sugar and quickly replace lost fluids. Secondly, hypertonic drinks, 

which comprise higher concentrations of salt and sugar than the human body 

and are normally consumed after a physical workout. Thirdly, hypotonic drinks 

that comprise lower concentrations of salt and sugar than the human body, 

and rapidly replace fluids lost through sweating12.

THE PH VALUES OF ENERGY AND SPORTS DRINKS

pH is a measure of the acidity or alkalinity of  a liquid. This measure ranges 

from 0–14. A pH of 7 is neutral. A pH of less than 7 is acidic, whilst a pH of 

greater than 7 is alkaline12. The low/acidic pH identified in energy and sports 

drinks can impact an individual’s oral health.  On consumption the decreased 

intraoral pH results in enamel demineralisation13. This demineralisation becomes 

even more prominent when pH levels fall below 4,0. In general, the mean pH 

of sports drinks ranges between 2,9 and 3,514.

THE EFFECT OF ENERGY AND 
SPORTS DRINKS ON THE 
DEMINERALISATION OF TEETH

Keraysha Vorania Naidoo

Student: BDS 111, Faculty of Dentistry, University of  the Western Cape
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ABSTRACT

Background

Despite the high sugar content and low pH of energy drinks and the 

detrimental impact thereof on dental health, public consumption, especially 

among adolescents, is on the rise.

Aim

To investigate the effect of energy and sports drinks on the demineralisation 

of dental enamel by measuring the mean weight loss of extracted teeth 

exposed to these drinks over a specified time period.

Method

This was an in vitro laboratory-based study that was conducted as a 

part of the Grade 11 syllabus at Star College Girls High, Durban. The pH 

of the energy drinks (n=2), sports drinks (n=2), energy and sports drinks 

diluted in a ratio of 2 to 1 (n=4), and water was recorded. Over 7 days, 

non-carious extracted molar and premolar teeth were incubated in the 

respective solutions for 15 minutes daily and then weighed. The weights 

were recorded, analysed, and compared. A reduction in the weight 

represented demineralisation.

Results

The teeth exposed to the concentrated energy drinks with a pH of 3 and 

2 showed greater demineralisation than those exposed to the diluted 

versions of the same drinks. Teeth exposed to the energy drink with the 

lowest pH of 2 demonstrated the greatest amount of demineralisation. The 

weights of teeth exposed to the concentrated sports drinks also showed 

greater demineralisation than those exposed to the diluted versions. No 

weight reduction was recorded for the tooth placed in water. 

Conclusion

A steady decline in tooth weight was observed over the 7-day study period, 

showing that the presence of a low pH adversely affects tooth enamel, 

and suggesting that excessive consumption of energy and sports drinks 

can cause enamel demineralisation. This erosion can become evident 

as early as day 3 of exposure.

Key words: Energy drinks, sport drinks, enamel, demineralisation, 

tooth, acidic
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TOOTH ENAMEL

Enamel is the protective coat covering the visible parts of teeth and is the toughest 

tissue in the human body. Its main structural component is hydroxyapatite15. 

Constant exposure to acids results in a rate of destruction of the enamel coat 

that is much faster than the natural rate of repair15. Demineralisation of dental 

enamel is caused by excess exposure to an acidic oral environment16. Saliva 

normally remineralises the enamel; however, an acidic oral environment 

prevents remineralisation17–20. 

THE DEMINERALISATION PROCESS

An oral environment with a low pH increases the solubility of tooth enamel. 

When a critical pH is reached in the mouth, dissolution of enamel starts14. Critical 

pH is the term given to the highest pH value, at and below which a net loss of 

minerals from tooth enamel is observed (i.e. the pH at which hydroxyapatite 

crystals start to dissolve). Critical pH is 5,521. During the demineralisation process, 

acid diffuses between the enamel rods,  penetrating into deeper areas of the 

enamel, which can eventually lead to decay22.  Concerns around the relatively 

low pH of energy and sports drinks have warranted an investigation into the 

effect of energy and sports drinks on the demineralisation of tooth enamel23.

A study investigating the demineralisation of enamel showed a greater 

decrease of calcium, zinc, and phosphate ions when teeth were placed in 

solutions with a lower pH level24. Another study examining the association 

between sports drinks and dental erosion found that higher concentrations of 

citric acid had a destructive effect on the enamel surface25. A study conducted 

in 2005 revealed inconsistencies between individual enamel erosion26. A further 

study investigated three sports drinks and the findings recorded enamel, 

calcium and phosphorous ion loss27.

METHODS

This study was an in vitro laboratory-based investigation that enabled the 

researcher to examine a single-variable under controlled conditions. Changes 

in tooth weight were recorded to establish the rate of demineralisation. This 

research was undertaken in the pre-clinical laboratory at the University of 

KwaZulu-Natal. Materials used in the study included 9 mini glass jars, 9 non-

carious extracted human molar and premolar teeth, 2 energy drinks, 2 sports 

drinks, a mini-scale, pH strips, labels, gloves, and a mask.

STUDY SAMPLE

The study sample included 9 non-carious molar and premolar teeth extracted 

from pre-orthodontic patients, provided by an HPCSA-registered dental therapist.

PROCEDURE

The study was approved by the Star College Girls High, Durban. Permission 

was obtained from the Head of Department at the Dental Faculty, University 

of KwaZulu-Natal (UKZN), for use of the pre-clinical lab. A letter of request 

was sent to the dental therapist, requesting non-carious extracted teeth. A 

letter was also sent to the clinical coordinator at UKZN to obtain permission 

for supervision of the research process. 

Each jar was labelled A to I as reflected in Table 1.

Table 1: Jars A to I

Jar Contents pH

A Control – Water 7

B Energy Drink 1 3

C Energy Drink 2 2

D Diluted Energy Drink 1 (200 ml energy drink: 100 ml water) 5

E Diluted Energy Drink 2 (200 ml energy drink: 100 ml water) 4

F Sports Drink 1 3

G Sports Drink 2 3

H Diluted Sports Drink 1 (200 ml sports drink: 100 ml water) 4

I Diluted Sports Drink 2 (200 ml sports drink: 100 ml water) 4

The energy drinks contained in jars B, E, H, and I were diluted with water in 

a ratio of 2 to 1. The pH of each solution was recorded. Over 7 days, each 

tooth was incubated in the respective jars/solutions for 15 minutes daily, 

weighed, and stored in a moist container. A loss in weight represented a 

loss of calcium and phosphate ions, indicating demineralisation. The use of 

Personal Protective Equipment (PPE), as set out by the Centers for Disease 

Control (CDC) guidelines was observed during all procedures performed in 

this study28. All PPE and extracted teeth were disposed of according to the 

HPCSA’s guidelines for medical waste disposal.

RESULTS

Dental status and periodontal status are indicated in Table 2.

Table 2: Weight recording of teeth in grams over 7 days 

Jar Solution pH Weight (g)

DAY 
1

DAY 
2

DAY 
3

DAY 
4

DAY 
5

DAY 
6

DAY 
7

A Water 7 0,05 0,05 0,05 0,05 0,05 0,05 0,05

B Energy Drink 1 3 0,05 0,05 0,05 0,04 0,04 0,03 0,01

C Energy Drink 2 2 0,10 0,10 0,09 0,09 0,08 0,07 0,04

D Diluted Energy Drink 1 5 0,15 0,15 0,15 0,15 0,15 0,13 0,11

E Diluted Energy Drink 2 4 0,05 0,05 0,05 0,05 0,03 0,03 0,02

F Sports Drink 1 3 0,07 0,07 0,06 0,05 0,05 0,04 0,04

G Sports Drink 2 3 0,06 0,06 0,05 0,05 0,04 0,04 0,03

H Diluted Sports Drink 1 4 0.06 0,06 0,06 0,06 0,06 0,04 0,04

I Diluted Sports Drink 2 4 0,10 0,10 0.10 0,10 0,08 0,08 0,06

Tooth B that was placed in the energy drink with a pH of 3 showed its first 

signs of demineralisation on day 4, whilst tooth C that was placed in the energy 

drink with a pH of 2 showed evidence of demineralisation on day 3. Teeth D 

and E were placed in diluted energy drinks. Tooth D, incubated in the diluted 

energy drink with a pH of 5, showed evidence of demineralisation on day 6 and 

tooth E, placed in the diluted energy drink with a pH of 4, showed evidence 

of demineralisation on day 5. Both tooth F and tooth G, incubated in sports 

drinks with a pH of 3, showed signs of demineralisation on day 3. The tooth in 

Jar F showed further demineralisation on day 4, whilst tooth G had no weight 

reduction on day 4.  Teeth H and I were placed in diluted sports drinks, both 

with a pH of 4. Tooth H showed evidence of demineralisation on day 6, while 

I showed evidence of demineralisation on Day 5. Tooth A, which was placed 

in water, showed no signs of demineralisation for the duration of the 7 days. 

Total weight loss (demineralisation) is depicted in Figure 1.
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DISCUSSION

After 7 days, tooth A placed in water with a neutral pH showed no signs of 

demineralisation, indicating that a solution with a neutral pH has no harmful effects. 

Tooth C, placed in a solution with a pH of 2, showed the most significant decline 

in weight from 0,10 g to 0,04 g. This aligns with a previous study that reported on 

the adverse effects of a low pH on enamel24. The energy drink with the lowest pH 

demonstrated the most rapid onset of the demineralisation process.  Likewise, the 

second highest mean weight loss was recorded for the teeth  placed in solutions 

with a pH of 3, once again highlighting the demineralising effect of a pH lower 

than the critical pH of 5,523. In fact, across the study sample, a stepwise decline in 

tooth weight loss was noted for an increase in pH. The results also indicated that 

the diluted versions of the energy and sports drinks delayed demineralisation. 

Conversely, the tooth that was exposed to water and a neutral pH showed no loss in 

weight after the 7 days, indicating that a solution with a neutral pH has no adverse 

effects on tooth enamel. These findings correspond with previous research that 

has reported on the harmful effects of a low pH on dental enamel23-26.

Limitations of the study

This study only observed the effect on demineralisation, but due to time 

constraints could not investigate if these effects could be reversed. A small 

sample size was used for this study.

Implications for further research

Future research should revolve around optimal dilutions of these drinks to 

allow for appropriate rehydrating and energising effects, while minimising 

the adverse effects on dental enamel.

CONCLUSION

A steady decline in tooth weight was observed over the 7-day study period, 

showing that the low pH of energy and sports drinks adversely affects tooth 

enamel, resulting in demineralisation. Diluted drinks did show evidence of 

demineralisation but at a slower rate due to a higher pH value. Daily, prolonged 

consumption of energy and sports drinks can cause enamel demineralisation 

as early as day 3. A continuation of this process will result in dental caries and 

a financial burden will ensue. ●
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COVID-19 MOTIVATIONAL WORDS

Amidst all the uncertainty, stress and health scares, it is important to remember 

that although COVID-19 has made huge changes to our lives, it will pass. 

We are at a point where we need to accept what is occurring and look after 

ourselves and our loved ones by social distancing and taking all precautions 

to ensure safety. It is important to know that our profession will overcome the 

challenges we are facing on a daily basis and although COVID-19 seems to 

be taking over our lives, we need to ensure that we do not allow it to dictate 

our lives to a level where we worry ourselves to a point of sickness. You will 

come out stronger after this pandemic with a different outlook and lessons 

learned. This lockdown will go down in history and you will be a part of the 

history as one of those who lived through COVID-19.

It is vital to take care of your mental health during this period, even though 

that may seem far-fetched. Find ways to vocalise how you are feeling and 

manage/deal with the pressures you may be experiencing. Financial and 

health stress may be at the top of the list of things that are bringing you into 

a bad state of mind, but keep in mind that your worries are being shared by 

hundreds of others and people are willing to help, share and listen to all the 

experiences. Slowly but surely, you will get back on your feet.

SEMINARS

OHASA seminars may be cancelled for the next few months, but do not worry, 

we will be offering webinars with CPD accreditation to keep you up to speed 

with topics that would have been presented live at the seminars. It is lovely to 

catch up with colleagues in the profession and old friends at the seminars but 

we need to ensure everyone’s safety during this time. We, as a branch, need 

to stick together and support each other whenever possible.

March Seminar 

The Gauteng branch had an amazing branch seminar held at the Centurion 

Country Club on 7 March 2020. Delegates were treated to interesting and 

captivating lecture topics and a beautiful venue and delicious menu. The 

theme for the seminar was “Gender based violence” and everyone was asked 

to wear black in support of the initiative.  The branch members generously 

donated food and toiletries for a shelter for women and children. Thank you 

for every single donation. We are also collecting sanitary wear throughout the 

year and this will be delivered to various shelters, homes and orphanages. 

We would like to thank all the dental traders who attended and made the 

seminar more enjoyable with the products on display and free dental goodies 

being offered. Your continued support is appreciated and does not go unnoticed! 

CLOSING

To all delegates, thank you for always supporting the Gauteng Branch and 

believing in us from the beginning. We will exercise all efforts to give you the 

best service possible and fight for our profession! Keep safe and we hope to 

see you all soon! ●

Mmakaoka Kaokie Sepuru

Gauteng Branch Chair

Gauteng branch committee – Firdows Tawildar, Chante van Rooyen,  
Jamilah Ramatena, Mmakaoka Sepuru and Robin Cottrell

OHASA Gauteng branch members

Donations from branch members
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The life lessons of this lockdown will be with us for 

years to come. The lockdown has influenced or 

changed the way we do things, the way we value 

things and the way we mourn our loved ones…

Usually people move away, they retire, they 

emigrate, they have a career change, or they take 

a break from the profession, but they are still there.  

Tragically, we have lost one of our dear colleagues, 

who was also an OHASA EC committee member.

Our journey with Sanmari Botha began on  

2 November 2013. She had just returned from the 

UK, still had her British Registration number and was 

putting out feelers for a position in Port Elizabeth.

She had qualified from Stellenbosch in 1996, 

spent a few years working in Durban and then 

went to the UK where she obtained a Diploma in 

Dental Hygiene from Kings College in 2001. She 

then worked in various practices until her return 

to South Africa in 2013.

Little did we know what an impact this oral 

hygienist would have in our branch and city.

She started working at the Medicross in Circular 

Drive, Port Elizabeth, and joined as a member of 

OHASA in 2014. We grew very fond of her and 

enjoyed having her at our meetings. 

We roped her onto the committee and she 

presented us with a talk at our meeting on  

23 January 2016. Very few members are brave enough 

to present a talk to colleagues and Sanmari aced it!

She was always willing to help with set-ups, 

arranging speakers, driving speakers around and 

clearing up afterwards. She was always willing to 

share knowledge and advice.

She was a wonderful friend. She was a great 

sport and enjoyed having fun! Her home was 

always open to us.

Sanmari, we miss you – from your presence at 

our meetings to your comments on the WhatsApp 

group, but most of all, your smile!

Our sincere condolences to your family, colleagues 

and friends.

Until we meet again … Rest in Peace ●

TRIBUTE TO SANMARI BOTHA:  
29 NOVEMBER 1975 – 13 JUNE 2020

OHASA EC Committee Feb 2018 – Shaya Pillay, Sanmari Botha, Mart-Marie Potgieter

OHASA EC Members 8 Feb 2018
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OUR HEALTH AND SAFETY APPROACH

Corona? What is that? Oh, that virus in China. It 

seemed so far away when we spoke about it at the 

end of 2019. A problem in a country far removed 

from us we hoped. 

I remember the feeling of apprehension when 

the first case was identified in my hometown … too 

close to home I thought.  

Then lockdown came as a sudden surprise. 

Everyone baked bread, slept late, binge watched 

Netflix and Zoomed like a pro, but little did we know 

how devastating a blow it would be.

Our practice re-opened on 4 May 2020 in the 

hope that all would be back to normal. Nothing 

could be further from the truth. 

Strategic planning started the week before in 

anticipation of the first week back. Our first priority 

is and has always been the health and safety of 

our staff and patients.

Personal protective equipment (PPE) became the 

new buzzword in the dental industry. High sterilisation 

standards had to be revised and adjusted to comply 

with the world authorities' recommendations during 

this worldwide pandemic.

A task force worked tirelessly to produce a very 

comprehensive, proudly South African, guideline 

for our dental and oral hygiene practices. We salute 

them! Now the challenge was to implement these 

new operating standards. When your motto is ‘Adapt 

or die’ then we adapt. Now, after three months it 

is the new normal and is here to stay.

The challenge for me has been communication. 

We all rely on a firm handshake to introduce 

ourselves, eye contact, a bright smile, a gentle touch, 

a comforting hug, a friendly hello kiss, a touch on 

the shoulder to encourage, but these are now all 

but a distant memory of years gone by. We now 

only have a voice, muffled by a mask and a visor, 

with which to project and communicate – not so 

easy but we have learned that we can still get the 

message across about the importance of excellent 

oral hygiene. Discussions around the virus and oral 

health were first on the list. How to take care of 

your systemic health through oral health is now 

more important than ever before. My motivation to 

patients is to stay healthy and safe from the virus. 

The positive feedback from our patients about 

how they feel very safe in our environment makes 

all the effort worthwhile. The total trust displayed in 

us and the process makes me feel very privileged 

to be in our profession. 

A visit to the dental surgery is now a top priority. 

Why?  Because it means that at last there is interaction 

with another human being ... without a mask and 

with a legal gentle touch.

Be strong and courageous! ●
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Dentistry
Mini Atlas App
Available for iOS and Android devices

Where can I download it?
From the Apple App Store and Google Play Store

GSK has created a digital dentistry information guidebook (we 
call the “dentistry mini atlas”), which is available as an App. 

This App allows you to educate your staff, students and patients 
on various dental subjects; like dental anatomy, physiology, 
pathology and GSK oral healthcare products information and use. 

Professional Access

This application is aimed at healthcare professionals.

Image Options

Each image included in the application can be sent 
by email, saved to the device library or sent to print 
directly from the application.

Explore Content

Access the contents.
Orderly and easily accessible index. 

You can zoom in on the illustrations. 
In addition, it has explanatory text 
associated with each illustration.

Edit Tools

The tablet and iPad versions of the application also 
allow adding elements such as text, lines and figures 
to images with basic editing tools. 

Type in the search engine “Dentistry Mini Atlas”.

For Apple device click “Get”. For Google Play Store click 
on the app where it says “Free”

Click “Install”

The first time you open the application it will ask you if 
you are a medical doctor.  
Please click “Yes”

Please enter the username and password  
exactly as is below:

If you need any detailed information, assistance with download or a user demonstration, please contact to GSK 
to assist you by sending a request to consumer.queries@gsk.com.

Corsodyl Mouthwash Original (Solution). Mouthwash containing 2 mg/ml chlorhexidine gluconate with 5,4% m/v ethanol as a preservative. Reg. 
No.: S/16.4/182. Corsodyl Mouthwash Alcohol Free (Solution). Mouthwash containing 2 mg/ml chlorhexidine gluconate.
GlaxoSmithKline Consumer Healthcare South Africa (Pty) Ltd Reg.No. 2014/173930/07. 39 Hawkins Avenue, Epping Industria 1, Cape Town, 
7460. PM-ZA-SENO-20-00054
For full prescribing information refer to the package insert approved by the medicines regulatory authority. For any safety information, please 
contact the GSK hotline on +27 11 745 6001.
© SA Agent Infodoc Health cc Tel: 011 792 4657 Website: www.infodoc.co.za Email: nanette@infodoc.co.za
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