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A new technology for pacifier
weaning: a thematic analysis

Ahmed Al Hariri*

Department of Psychology, College of Arts, Taif University, Taif, Saudi Arabia

Introduction: Babies and toddlers often become accustomed to using baby
pacifiers. However, pacifiers may harm children's health and lead to various
problems, such as less frequent breastfeeding, shorter breastfeeding duration,
dental deformities, tooth decay, recurrent acute otitis media, sleep disorders,
and the potential for accidents. This study aims to introduce new technology
that may prevent babies from becoming used to a pacifier (patent titled
“Prevents Getting Used to Pacifier Baby, Number SA10609, Saudi Authority for
Intellectual Property”). This study used a descriptive qualitative design.

Methods: The participants included three pediatricians, three psychologists, three
dentists, three family doctors, and three mothers of babies and toddlers, with a
mean age of 42.6 years old (SD = 9.51). Semi-structured interviews were used,
and thematic analysis was conducted to generate a thematic tree.

Results and Discussion: The thematic analysis resulted in three themes: (1) the
disadvantages of pacifier use, (2) the introduction of new technology for the
patent, and (3) the expectations for this technology. The results showed that a
pacifier might negatively affect the health of babies and toddlers. However, the
new technology may prevent children from becoming used to pacifiers and
protect them from any possible physical or mental issues.

KEYWORDS

patent, new technology, pacifier weaning, thematic analysis, Saudi Arabia

1. Introduction

Pacifiers, also known as soothers, dummies, or artificial teats (1), facilitate nonnutritive
sucking, which developmental experts widely acknowledge as providing self-comfort, a sense
of calm, and control when a baby or toddler feels upset or stressed (1, 2). Some studies have
shown the practical benefits of pacifier use, such as a decrease in the possibility of sudden
infant death syndrome (SIDS) (2, 3) and adjunctive pain relief (4). These benefits may
explain why pacifier use is widespread worldwide (5). Nevertheless, pacifier use is
debatable. Some people believe in its benefits, while others stress its drawbacks (6).
Several health issues related to pacifier use include breastfeeding problems, ear infections,
tooth deformities, speech errors, bacteria-related illnesses, and sleep disorders. The
following paragraphs discuss these issues in more detail.

The United Nations Children’s Fund and World Health Organization (WHO) are
against pacifier use because it leads to early weaning from breastfeeding. The WHO
recommends “[giving] no artificial teats or pacifiers to breastfeeding infants” (7). Many
healthcare professionals have followed the WHO’s instructions (8). Pacifiers use negatively
affects breastfeeding and is associated with a reduced duration or cessation of
breastfeeding (9-11). Pacifier use also leads to nipple confusion or preference, as babies
may prefer pacifier nipples over their mothers’ nipples (8).

There are other issues related to pacifier use. For example, pacifier use is linked to a 1.8-
fold increased risk of recurrent acute otitis media in children younger than four. Therefore,
parents should be informed about this adverse effect to avoid recurrent episodes (12). In
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addition, Warren et al. (13) showed significant differences in the
dental arches of young children at 24 months and 36 months
compared with their peers who stopped sucking before they
reached 12 months. Two other studies (14, 15) have confirmed
that pacifier use may cause tooth displacement. Evidence
indicates that four to six hours per day of pacifier use cause
tooth movement, which varies according to the intensity,
duration, and frequency of pacifier use (16). It may also increase
the number of atypical speech errors in young children (17).
Barca (18) suggested that pacifier use should be minimized after
the first year of life, especially during the day, because it may
affect the processing of proprioceptive information, speech-motor
programs, and auditory input. Similarly, Bueno et al. (19) found
a significant association between increased atypical errors and the
frequency of pacifier use during the daytime.

Pacifier use poses other problems. Pacifiers are constantly
colonized with microorganisms and support major biofilms,
which can be potential reservoirs of infections (20-22) and cause
illnesses. For example, a link between pacifier use and COVID-19
was recently identified (23). The pacifier-antiseptic combination,
which is often used to disinfect pacifiers, has been found to lead
to a higher risk of subsequent food allergies (24). Sleeping
disorders are also associated with pacifier use (25). In a cross-
sectional study, Balaban et al. (26) concluded that children who
used pacifiers did not have better sleep quality. Similarly, Hanzer
et al. (27) found that 40.4% of children who participated in their
study (n=36) were awakened when their pacifiers fell from their
mouths.

As shown by this discussion, pacifier use has some benefits, but
it also poses many risks that may affect the health of babies and
toddlers. Some inventors have created devices or methods for
pacifier-weaning purposes. For instance, Bashir’s (28) patent
titled “Improvements in Baby and Infant Pacifier Weaning
Methods, Patent Number W02016174381A1” relates to a pacifier
that uses a discouraging image or miniature model, such as an
insect, in a teat or nipple. When children see this pacifier, they
may refuse it. Arguably, this invention has two disadvantages.
First, children may develop entomophobia [a specific phobia
characterized by an excessive or unrealistic fear of one or more
insects (29)]. Second, not every child knows the shape of an
insect, so a child may still use this pacifier.

Similarly, Parker and Ramundo (30) invented the “Pacifier
Weaning Method and Device, Patent Number US8298263B2”,
which they described as a device, system, and method that helps
a baby gradually stop pacifier sucking. The system includes six
pacifiers with different nub sizes. A mother gives her child the
size she thinks is suitable. Eventually, the child is given a pacifier
with a shorter nub than the previous one. This method is
repeated using a smaller size each time until the child is weaned
off the pacifier. However, small pacifiers may be swallowed, and
although the child is moving to smaller pacifiers, they still spend
time using a pacifier, so the sucking habit continues.

With both patents (W02016174381A1 and US8298263B2), the
child may or may not reject the pacifier. The argument is not
against these inventions, as they attempt to help with pacifier
weaning, but not every child will react to these inventions
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similarly. Other patents might be better and can be considered as
additional attempts to help with pacifier weaning, like the one
discussed in the following section

Al Hariri (31) invented a new technology entitled “Prevents
Getting Used to Pacifier Baby, Patent Number SA10609” from
the Saudi Authority for Intellectual Property. This patent aims to
help stop the habit of pacifier use (i.e., pacifier weaning). It
involves an electric shock, which is already used for medical
reasons (32, 33), to make the child immediately reject the
pacifier because it is improbable that a child will like to be
shocked. As shown in Figure 1, the patent includes the following
parts:

(1) The round base of the pacifier and its cover, which is
waterproof, has a diameter of 3.5 cm and a width of 1 cm.

(2) A battery is in the round base. According to the safety
regulations for pacifier use, either a small, round two-volt
lithium battery or a four-volt lithium battery can be used.

(3) An electric shocker is located near the battery inside the round
base.

(4) A pacifier nipple made from safe rubber or plastic is used.

(5) Electric wires connect the electric poles on the battery and the
pacifier nipple with the electric shocker.

The pacifier operates by using small wires to link the electric
shocker (3) to the electric poles (positive and negative) of the
lithium battery (2) and the pacifier nipple (4). The exposed wires
(5) are on the nipple’s wall, so when the pacifier nipple gets wet
with baby saliva, it generates an electric shock to the baby’s
mouth. The lithium battery needs to be changed occasionally by
opening the round base cover (1) and replacing the battery. The
electric shocker is also replaceable if it breaks. This pacifier can
be designed in a lovely, attractive shape and many sizes. Figure 2
presents a model of the patent.

W

FIGURE 1

The parts of the patent: (1) waterproof base and cover, (2) two-volt
lithium battery, (3) electric shocker, (4) pacifier nipple, and (5) electric
connections.
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FIGURE 2

A model of the patents shows (A) the patent's technology in the back of the pacifier and (B) the patent from the side.

Oral habits like non-nutritive sucking differ in duration and
intensity (34). As a result, there is no set timeline for weaning a
child off a pacifier, as every child is different (5). Therefore, the
duration of the use of the current patent is different from child
to child. The patent can be used as much as needed so the child
can be weaned. However, it is expected that when a child uses
this patent five times and each time last for just a few seconds
(without having another regular pacifier around), the child will
be weaned from the pacifier. Considering that the shock’s
intensity will not differ across children from different age groups
in the lactation stage, the shock’s power ranges between two and
four volts based on the battery used. Considering also that using
2-4 volts is ethically acceptable in children (as discussed in
Section 4).

To the best of our knowledge, research discussing patents or
technologies related to pacifier weaning is scarce. The current
study aims to enhance our understanding of the new technology
of “Prevents Getting Used to Pacifier Baby, Patent Number
SA10609”. The study also sheds light on the disadvantages of
pacifier use, introduces the patent, and discusses its benefits and
expectations by collecting data from mothers and professionals
who treat babies or toddlers who use pacifiers.

2. Materials and methods
2.1. The study design and study sample

This study adopted a qualitative descriptive design to explore
the participants’ perceptions of and experiences with pacifier use
and their expectations about the new technology that helps in
pacifier weaning. A purposeful sampling method was used to
recruit the participants. Specifically, the sample included mothers
and health practitioners (psychologists, pediatrics, family doctors,
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and dentists) who treat babies and toddlers who have become
accustomed to using pacifiers. The researcher is a counselor in
mental health and recruited the health participants from the
clinic where he works. He also recruited mothers who were
already clients in the clinic.

2.2. Data collection

the
participants’ experiences with babies who become used to

Semi-structured interviews were used to explore
pacifiers and to consider their views regarding the new pacifier-
weaning technology. The author developed the interview
questions about the new patent using (1) two questions from
Joyner et al. (35) interviews that focused on the interviewees’
beliefs about pacifier use and (2) the author’s experiences as a
mental health counselor, inventor, and researcher. Table 1 shows
the interview questions.

The interviews were conducted as regular discussions to help
the interviewees relax and speak freely. This ease of dialogue
helps reduce subjectivity or bias in the collected qualitative data
(36). In addition, it was found that if the respondents are

familiar with the interviewer (as is the case with the current

TABLE 1 Semi-structured interview questions.

The subject The questions

The interviewees believe in pacifier | « How do you feel about pacifiers?
use [from Joyner et al. (35)].

« What are the advantages or disadvantages
of using a pacifier?

The interviewees believe in the new
patent.

« What do you think about this new patent?

« Do you think this patent is valuable and
helpful in child pacifier weaning?

« What do you expect of this new patent?
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participants), they will feel more comfortable answering the
interview questions (37-39), which makes the current data valid
and trustable. Each interview began with questions about the
participant’s experience with a child (or children) who uses a
pacifier and the participant’s perception of whether a pacifier is
valuable and why. After that, the patent was introduced and
explained to the participant by showing Figures 1, 2. The
participant’s notions and expectations about this new technology
were then discussed. The interviews were conducted in the clinic
where the author works. Each interview lasted approximately 15-
20 min and was audio recorded.

2.3. Data analysis

The audio recordings of the interviews were transcribed
literally and then translated from Arabic (the participants’
mother tongue) into English. After that, the data were imported
into ATLAS.ti (40), a qualitative software program used for
thematic content analysis. Thematic analysis was adopted for
data analysis because it identifies patterns and captures the
complexities of meaning within qualitative data (41, 42). As
suggested by Braun and Clarke (43), the following steps were
followed:

(1) The researcher read and re-read all transcripts to become
familiar with the data.

(2) Relevant data were grouped into similar codes.

(3) The codes were categorized into possible pacifier-related
topics.

(4) The codes and data set were confirmed and checked to ensure
thematic validity.

(5) Topics were defined in a final thematic tree. To ensure data
consistency, the author took notes about the interviewee’s
body language, reactions, and the main points they stressed
after each interview.

2.4. Ethics

This study was conducted after receiving approval from the
Scientific Research Ethics Committee of Taif University (protocol
code HAO-02-T-105 and date of approval 30/10/2022). All
participants were informed about the study’s purpose and
provided written consent. To ensure confidentiality, all
sociodemographic data, interview records, and transcriptions
were saved and password-protected, accessible only by the
author. None of the participants’ real names were used in this
study. Instead, all the presented interview excerpts use phrases

such as “Pediatrician 1” or “Dentist 2”.

3. Results
3.1. Sample description

Fifteen people participated in this study. The sample included
seven males and five females and included pediatricians,
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psychologists, dentists, family doctors, and mothers. As presented
in Table 2, the participants’ ages varied from 22 to 61 (M, =
42.6; SDyge = 9.51).

All the participants interact with babies or toddlers who use
pacifiers. The three mothers are responsible for children aged five
months to two years old who use pacifiers. Health practitioners
see babies and toddlers who use pacifiers in their clinics.

3.2. Qualitative findings

Data from the interviews were categorized into three themes:
(1) the drawbacks of pacifier use, (2) the patent’s new
technology, and (3) the expectations of this new patent. Two
subthemes were identified for the first theme: physical and
mental disadvantages. Two subthemes were also recognized for
the second theme: accepting the new technology and needing
more information. No subthemes were identified for the last
theme. Figure 3 illustrates the themes and subthemes.

The following sections discuss the themes and include relevant
interview excerpts that support the findings. As expected with
qualitative data, some extracts connect to more than one theme.
However, the extracts highlighted in this paper represent the
most applicable theme or subtheme.

3.2.1. The drawbacks of pacifier use

The participants discussed many disadvantages of pacifier use,
which were categorized into two subthemes. The first subtheme is
the physical disadvantages of pacifier use. The participants
discussed these drawbacks based on their specializations and
provided the following feedback:

Pacifiers cause a lot of sicknesses, such as infections. It causes
bacterial and fungal infections. A baby plays everywhere inside
the house and outside the home. When he throws his pacifier

on the floor, on the table, or any surface, the rubber part of the

TABLE 2 Participants’ demographics.

‘ Position/Participant label*
46 M

Pediatrician 1

51 M Pediatrician 2

38 F Pediatrician 3

39 F Psychologist 1

56 M Psychologist 2

44 M Psychologist 3

47 M Dentist 1

45 F Dentist 2

39 F Dentist 3

43 M Family doctor 1
39 M Family doctor 2
61 F Family doctor 3
38 F Mother 1

31 F Mother 2

22 F Mother 3

*Participant labels are used for the interview extracts in Sections 3.2.1-3.2.3.
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FIGURE 3
Thematic map of themes and subthemes.

pacifier will hold bacteria and germs. This will cause patches  this subtheme more than the others, as indicated by the
and spread thrush in the baby’s mouth (Pediatrician 1). following interview excerpts:

Young children may suffer from middle ear inflammation if [Pacifier use] causes loss of appetite. If my baby uses the

they use a pacifier. The continuous sucking on a pacifier pacifier, he does not care about food. Whatever I do and

makes throat secretions move to the middle ear (Family whatever I cook for his meal. I mean, in a delicious way, he

Doctor 2). does not care. He eats a little, and that’s it. It is so frustrating
... There is also the problem of sleeping. Every time he must

) ) suck his pacifier to be calm and sleep, the problem is when
I believe that pacifier use causes teeth problems. It affects the o .
his jaw is relaxed, the pacifier falls off, and then he wakes up,

normal development of the teeth. It may cause crooked teeth ) ) . )
i ) ) ) ) and I must put the pacifier back into his mouth. Otherwise,

and then malocclusion. It might distort the jaws (Dentist 3). ) ) . )
he will cry. I do this endless task at night. It is very

exhausting (Mother 2).
I don’t like a pacifier. It affects [breastfeeding]. My daughter

does not want my milk that much like before [she used a I know that a pacifier is a solution to make a child quiet. But

pacifier]. She used to be breastfed many times during the the problem is that a child wants it all the time, and he

day, but now she breastfeeds only two or three times
(Mother 1).

depends on it, and if he does not get it, he will be very

hyperactive. Imagine if I forget to take [the pacifier] with me
when we are going out. He will be mad! (Mother 3).

In addition to the physical drawbacks, the mental
disadvantages of pacifier use are a second subtheme. The Although pacifier use has some advantages, I think the

mothers and psychologists were the participants who discussed negatives [outweigh] the [positives]. One of my patients is
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three years old, and I don’t see her without a pacifier in her
mouth. The problem here is that she doesn’t speak. She only
points with her finger. [The] pacifier, in her case, causes a
communication  skills

decline in pronunciation and

(Psychologist 2).

Some participants indicated a few pros of pacifier use, but all
participants stressed the cons. The data reflect a rejection of
pacifier use because it probably leads to several problems related
to the child’s health, including physical or mental issues.

3.2.2. The patent's new technology

The current patent’s new technology (Prevents Getting Used to
Pacifier Baby) was introduced to each participant by presenting
Figures 1, 2. A physical model of the pacifier was also shown to
the participants. Each part of the patent was explained
extensively. Some respondents had clarification questions, and
adequate answers were provided. Even though most of the
participants accepted the new technology, a few asked for
additional clarification. The first subtheme is accepting new
technology, as reflected in the following excerpts:

When a baby uses this new pacifier, he will not suck it because
it shocks him. If this works well, the child will leave the pacifier
forever (Pediatrician 2).

I think this technology will be sufficient because it links
pleasure with pain. I mean, we know that a pacifier is fun for
a child, but this shocking pacifier will change this belief in
the baby’s mind and [make] him hate it because it is painful
(Psychologist 1).

I believe this patent will be helpful for the child and his mother.
Pacifier use is a bad habit, but this new patent will cause a tiny
shock to the baby, and this will make him refuse any pacifier
(Family Doctor 3).

When I use electric dentist tools, like the dental drill, many
children do not like its sound and jiggling, and some refuse
to use it in their mouth. It is shocking inside their mouths,
so I think this patent technology will create the same
negative feelings (Dentist 1).

This patent is better than cutting the pacifier rubber side. With
my first child, I had to follow a method that some mothers told
me about cutting the rubber side of the pacifier bit by bit from
time to time. Eventually, my child doesn’t like it and leaves it,
but I have two problems with this method. First, it takes a very
long time. Second, I open the part my son sucks at, which may
create a suitable environment for germs, but this new
technology looks promising (Mother 2).

Despite the positive perspectives of the patent, a few
participants were not decisive about it. Hence, the second
subtheme is that more information is needed about the patent, as
indicated by the following interview excerpts.
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I am not sure about it. I think this technology needs to be used
only with kids [who] use pacifiers extensively and are
emotionally attached to them (Mother 1).

I think it is helpful, but this technology needs to be
investigated, and we need to try it first and see if there is any
harm from the electric shock on the child (Pediatrician 2).

Any new technology has its positives and negatives. Most kids
stop using pacifiers by themselves at ages two to four, so I don’t
think this new pacifier will be needed for all the kids. Only the
ones who need help to break this habit need this new
technology. I guess the vibrations that this pacifier makes

would help in pacifier weaning (Family Doctor 1).

Thus, most participants formed a positive view of the new
patent when it was introduced to the sample and were open to
it. As expected, some participants had doubts about the patent
and thought it should be given to children who use pacifiers
extensively and continuously.

3.2.3. The expectations of the new technology

The last theme identified by the data was the participants’
expectations about the patent, as reflected in the following
interview excerpts:

Some mothers cannot stop the pacifier use habit quickly. I hope
this electric pacifier helps them more than their funny
methods. I believe it will help them better (Mother 2).

I think using it in the first few months would be beneficial, I
mean, before the child gets older and gets used to it, but
when this pacifier is manufactured for commercial purposes,
it should be designed in all sizes, even for two- or three-
year-old kids (Psychologist 3).

This new technology will be a new device that can be added to
all other devices and tools related to babies and toddlers, but it
is essential to use this new pacifier occasionally, sterilize it and
keep it clean, and change it from time to time. Also, I think it is
important to manufacture it using materials that do not harm a
child’s health (Dentist 2).

The child and his parents need to know the disadvantages of
pacifier use. I think this patent will be helpful, but the
parents should know everything about it (Pediatrician 3).

The participants’ expectations focused on the benefits of the
new technology. They hope the new patent works well and its
advantages and disadvantages will be delineated.

4. Discussion

This qualitative study introduced a patent that involved new
technology to prevent pacifier use and to help with pacifier
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weaning. Thematic analysis was adopted, and the data were
categorized into themes and subthemes, including the health
problems associated with pacifier use, the new patent’s
technology, and the expectations of this new patent. Although
pacifier use has some benefits, it is an issue for mothers and
professionals treating babies or toddlers who use pacifiers.

Like the current study, some studies have investigated and
evaluated the advantages and disadvantages of pacifier use. For
instance, in their qualitative data analysis, Rocha et al. (44) found
that although pacifier use is good for the maternal/infant
experience, it causes issues with breastfeeding. The researchers
also discussed other long-term concerns, including reliance on
pacifier use and its effect on children’s teeth. Likewise, Eidelman
(45) concluded that pacifier use helps reduce the risk of SIDS
and generally soothes and calms the baby. However, continued
pacifier use should be discouraged because it may lead to
infections, middle ear inflammation, and distortion of the jaws
[see also Warren et al. (13), Rovers et al. (12), Caruso et al. (46)].

Inventions have aimed to help pacifier weaning, such as
Bashir’s (28) patent (Number WO2016174381A1) and Parker
and Ramundo’s (30) patent (Number US8298263B2). However,
the present patent (Figures 1, 2) is different from the other
patents in three ways.

First, the current patent uses only a two-volt lithium battery (or
a four-volt lithium battery) to create an electric shock when the
child’s saliva touches the exposed wires on the pacifier nipple.
ethical
electroconvulsive therapy (ECT) and the current patent will be

From the perspective, a comparison between
discussed. ECT is a safe and reliably effective treatment for a
number of mental health conditions and behavioral disorders
(47). In contrast, the current patent is not a treatment—it is a
device that may deter a child from using a pacifier. However,
both (ECT and the current patent) depend on the electric shock.
Abrams (48) stated, “ECT as a procedure is ethical”, and he also
stated, “that the response to ECT in children...

from that obtained in adults:

is no different
excellent”. There are studies
reported the use of ECT on children for many reasons like
mental issues, bad behaviours, disorders, and mood disorders
(49-53) which confirms that an electric shock is ethically
acceptable. Considering that ECT uses voltage ranging from 70
to 120 volts (32), while the current patent uses only 2-4 voltage.
Therefore, if the ECT got ethical approval, uses high voltage, and
was applied to people of all ages, including children, then this is
even more the case with the current patent, i.e., it is ethical.
Furthermore, the current patent meets the four main ethical
principles of medical care: beneficence (doing good), non-
maleficence (not doing harm), autonomy (right to refuse or
accept treatment), and justice (equality of opportunity) (54).

In addition, electric shock is used as a deterrent for bad habits
in adults. Kreitmair (55) discussed the benefits of using a Pavlok. It
is a wrist-worn wearable device that vibrates and uses electrical
stimulus—up to 450 volts—to prevent and stop bad habits such
as smoking cigarettes, being addicted to smartphone use, nail-
biting, or eating candy [see also Pavlok 2 (56)]. Using Pavlok is
also ethical (57). Furthermore, the electric shock has other daily
benefits, including its use in electric toothbrushes and electronic
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message devices. This shows that the current patent may be
helpful in pacifier use.

Second, even though the current patent has already been
registered with the Saudi Authority for Intellectual Property
(Patent Number SA10609), mothers and health practitioners
reviewed it to add more credibility to the patent. Third, this
patent is a single piece that takes the shape of a regular pacifier.
It is simple and easy to use, its battery can be changed, and its
electric shocker is replaceable if it does not work. This pacifier
can also be made commercially available in various sizes and
colors [this latter is consistent with the fourth ethical principle of
medical care, which is justice—equality of opportunity—see
Beauchamp and Childress (54)].

In short, this patent is another attempt that might help break
the habit of pacifier use. If children stop using pacifiers, their
physical and mental health may be improved, and their parents
will have peace of mind and be relieved from all the negatives of
pacifier use.

4.1. Implications for practice

The current findings have numerous implications for parents
and health practitioners, especially those dealing with babies and
young children who use pacifiers. The results suggest that there
are drawbacks to pacifier use. In other words, it may affect
health,
inflammation, dental problems, distorted jaws, avoidance of or

children’s including mouth infections, middle ear

diminished preference for breastfeeding, loss of appetite,

interrupted sleep, and a decline in pronunciation and
communication skills. Even though research has demonstrated
that pacifier use provides some benefits (1, 3), literature
corroborates the current findings and explains that avoiding
pacifier use is better [such as World Health Organization (7),
Vogel et al. (9), Rovers et al. (12), Jenik and Vain (6), Kronborg
and Vaeth (10), Almqvist-Tangen et al. (11)]. This is supported
by the fact that several patents and methods have been invented
to help pacifier weaning (30, 28), including the current patent.
Therefore, the recommendation is to introduce this new
technology to a broader range of parents and health practitioners
and encourage them to try this current patent. This patent may
help children stop pacifier use in the short term and may protect

their physical and mental health for a long time.

4.2. Strengths, weaknesses, and future
directions

Some study limitations are essential when interpreting findings
and establishing a direction for further research.

First, the current data are qualitative, and thematic analysis was
adopted to explore the intricacies of the meaning of the data. Thus,
this exploratory investigation is a pilot study or an initial step that
paves the way for additional studies. Especially with the case of a
patent—as is the case with the current device—it is curial to
present a profound description of the patent (as was conducted
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with the current sample of mothers and health practitioners) before
experimenting this patent [see Dias and Almeida (58)]. Causal
relationships between, for example, the current patent and
pacifier weaning could not be examined. However, this
relationship can be investigated by an experimental study that
targets these two factors in the future.

Second, although the current sample is diverse regarding the
participants’ professions, the sample does not include all possible
health practitioners who treat babies and children. In particular,
and Throat—ENT

otorhinolaryngologist) would be the best expert to provide

an Ear, Nose, specialist ~ (i.e., an
insights on problems related to pacifier use, especially since
pacifier use may lead to recurrent acute otitis media (12). Hence,
adding otorhinolaryngologists to the sample in future research
would help investigate children’s health related to the ear, nose,
and throat. Furthermore, as for the use of electric shocks,
neurologists and mental health specialists can offer valuable
insights into the benefits and potential risks of such a patent.

Third, the current study focused only on one patent. In
contrast, other patents have been invented to stop pacifier use,
such as Bashir’s (28) patent and Parker and Ramundo’s (30)
patent. Conducting a comparative study will help identify the
best available technology or the most relevant patent for pacifier
weaning. This type of study will also show the advantages and
disadvantages of these patents and their similarities and
differences. This would open the door to invent more advanced
technologies or patents to achieve the goal of pacifier weaning.

To the best of our knowledge, despite these limitations, this is
the first study to discuss the usefulness of the patent (Number
SA10609). Instead of making this new technology unavailable,
this paper provides an in-depth evaluation of all the details of
this pacifier-weaning technology. It presents the opinions of
mothers and child health experts about the technology.

5. Conclusions

The current qualitative data and the thematic analysis reflect
three key themes: (1) the drawbacks of pacifier use, (2) the new
patent’s technology, and (3) the expectations of this new patent.
The findings reveal that although pacifier use has some benefits,
the disadvantages outweigh the advantages. However, further
investigation is needed to test the impact of the current patent
on pacifier weaning.

References

1. Nelson A. A comprehensive review of evidence and current recommendations
related to pacifier usage. J Pediatr Nurs. (2012) 27(6):690-9. doi: 10.1016/j.pedn.
2012.01.004

2. Wennergren G, Nordstrand K, Alm B, Méllborg P, Ohman A, Berlin A, et al.
Updated Swedish advice on reducing the risk of sudden infant death syndrome.
Acta Paediatr. (2015) 104(5):444-8. doi: 10.1111/apa.12966

3. Smith R, Colpitts M. Pacifiers and the reduced risk of sudden infant death
syndrome. Paediatr Child Health. (2020) 25(4):205-6. doi: 10.1093/pch/pxz054

Frontiers in Pediatrics

10.3389/fped.2023.1161886

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Ethics statement

The studies involving human participants were reviewed and
approved by Scientific Research Ethics Committee of Taif
University (protocol code HAO-02-T-105 and date of approval
30/10/2022). The patients/participants provided their written
informed consent to participate in this study.

Author contributions

The author confirms being the sole contributor of this work
and has approved it for publication.

Funding

The researcher supporting project number is TURSP-2020/166
(9/2/2022), Taif University, Taif, Saudi Arabia.

Conflict of interest

The author declares that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

4. Stevens B, Yamada J, Lee G, Ohlsson A. Sucrose for analgesia in newborn infants
undergoing painful procedures. Cochrane Database Syst Rev. (2013) 1(1):CD001069; 1
(1):1-114. doi: 10.1002/14651858.CD001069.pub5

5. Kramer M, Barr R, Dagenais S, Yang H, Jones P, Ciofani L, et al. Pacifier use, early
weaning, and cry/fuss behavior: a randomized controlled trial. JAMA. (2001) 286
(3):322-6. doi: 0.1001/jama.286.3.322

6. Jenik A, Vain N. The pacifier debate. Early Hum Dev. (2009) 85(10):589-91.
doi: 10.1016/j.earlhumdev.2009.08.025

frontiersin.org


https://doi.org/10.1016/j.pedn.2012.01.004
https://doi.org/10.1016/j.pedn.2012.01.004
https://doi.org/10.1111/apa.12966
https://doi.org/10.1093/pch/pxz054
https://doi.org/10.1002/14651858.CD001069.pub5
https://doi.org/0.1001/jama.286.3.322
https://doi.org/10.1016/j.earlhumdev.2009.08.025
https://doi.org/10.3389/fped.2023.1161886
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/

Al Hariri

7. World Health Organization. Protecting, promoting and supporting breast-feeding:
The special role of maternity services—a joint WHO/UNICEF statement. Geneva:
World Health Organization (1989).

8. Ponti M. Recommendations for the use of pacifiers. Paediatr Child Health. (2003)
8(8):515-28. doi: 10.1093/pch/8.8.515

9. Vogel A, Hutchison B, Mitchell E. The impact of pacifier use on breastfeeding: a
prospective cohort study. J Paediatr Child Health. (2001) 37(1):58-63. doi: 10.1046/j.
1440-1754.2001.00581.x

10. Kronborg H, Vaeth M. How are effective breastfeeding technique and pacifier
use related to breastfeeding problems and breastfeeding duration? Birth. (2009) 36
(1):34-42. doi: 10.1111/j.1523-536X.2008.00293 x

11. Almgyist-Tangen G, Bergman S, Dahlgren ], Roswall J, Alm B. Factors
associated with discontinuation of breastfeeding before 1 month of age. Acta
Paediatr. (2012) 101(1):55-60. doi: 10.1111/j.1651-2227.2011.02405.x

12. Rovers M, Numans M, Langenbach E, Grobbee D, Verheij T, Schilder A. Is
pacifier use a risk factor for acute otitis media? A dynamic cohort study. Fam Pract.
(2008) 25(4):233-6. doi: 10.1093/fampra/cmn030

13. Warren J, Bishara S, Steinbock K, Yonezu T, Nowak A. Effects of oral habits’
duration on dental characteristics in the primary dentition. ] Am Dent Assoc. (2001)
132(12):1685-93. doi: 10.14219/jada.archive.2001.0121

14. Ostergaard B, Andreasen J, Ahrensburg S, Poulsen S. An analysis of pattern of
dental injuries after fall accidents in 0- to 2-year-old children—does the use of pacifier
at the time of injury make a difference? Int J Paediatr Dent. (2011) 21(5):397-400.
doi: 10.1111/j.1365-263X.2011.01116.x

15. Da Costa C, Shqair A, Azevedo M, Goettems M, Bonow M, Romano A. Pacifier
use modifies the association between breastfeeding and malocclusion: a cross-sectional
study. Braz Oral Res. (2018) 32:1-7. doi: 10.1590/1807-3107bor-2018.v0132.0101

16. Warren ], Bishara S. Duration of nutritive and nonnutritive sucking behaviors
and their effects on the dental arches in the primary dentition. Am ] Orthod
Dentofacial Orthop. (2002) 121(4):347-56. doi: 10.1067/mod.2002.121445

17. Strutt C, Khattab G, Willoughby J. Does the duration and frequency of dummy
(pacifier) use affect the development of speech? Int ] Lang Commun Disord. (2021) 56
(3):512-27. doi: 10.1111/1460-6984.12605

18. Barca L. Toward a speech-motor account of the effect of age of pacifier
withdrawal. J Commun Disord. (2021) 90:106085-106085. doi: 10.1016/j.jcomdis.
2021.106085

19. Bueno S, Bittar T, Vazquez F, Meneghim M, Pereira A. Association of
breastfeeding, pacifier use, breathing pattern and malocclusions in preschoolers.
Dental Press ] Orthod. (2013) 18(1):30-6. doi: 10.1590/s2176-94512013000100006

20. Mattos-Graner RO, De Moraes AB, Rontani RM, Birman EG. Relation of oral
yeast infection in Brazilian infants and use of a pacifier. ] Dent Child. (2001) 68:33-6.

21. Hanafin S, Griffiths P. Does pacifier cause ear infections in young children? Br
J Community Nurs. (2002) 7:206-11. doi: 10.12968/bjcn.2002.7.4.10227

22. Comina E, Marion K, Renaud F, Dore ], Bergeron E, Freney J. Pacifiers: a
microbial reservoir. Nurs Health Sci. (2006) 8(4):216-23. doi: 10.1111/j.1442-2018.
2006.00282.x

23. Souza V, Lopes D, Machado F, Fabri R, Apolonio A. The novel coronavirus: an
alert for pacifiers’ disinfection. Pesqui Bras Odontopediatria Clin Integr. (2020)
20:1-11. doi: 10.1590/pboci.2020.070

24. Soriano VX, Koplin J], Forrester M, Peters RL, O’Hely M, Dharmage SC, et al.
Infant pacifier sanitization and risk of challenge-proven food allergy: a cohort
study. J Allergy Clin Immunol. (2021) 147(5):1823-9. doi: 10.1016/j.jaci.2021.01.
032

25. Cinar N. The advantages and disadvantages of pacifier use. Contemp Nurse.
(2004) 17(1-2):109-12. doi: 10.5172/conu.17.1-2.109

26. Balaban R, Cruz A, Barros E, Andrade M, Menezes C. Infant sleep and the
influence of a pacifier. Int ] Paediatr Dent. (2018) 28(5):481-9. doi: 10.1111/ipd.12373

27. Hanzer M, Zotter H, Sauseng W, Pfurtscheller K, Miiller W, Kerbl R. Pacifier use
does not alter the frequency or duration of spontaneous arousals in sleeping infants.
Sleep Med. (2008) 10(4):464-70. doi: 10.1111/apa.12790

28. Bashir S. Improvements in baby and infant pacifier weaning methods.
Nottingham: World Intellectual Property Organization (2016). WO2016174381A1.

29. American Psychiatric Association. Diagnostic and statistical manual of mental
disorders. Washington, DC: American Psychiatric Association (2013). doi: 10.1176/
appi.books.9780890425596

30. Parker M, Ramundo T. Pacifier weaning method and device. U.S. Patent No
US8298263B2 (2012).

31. Al Hariri A. Prevents getting used to pacifier baby. Saudi Arabia Patent No
119400956 (2022).

Frontiers in Pediatrics

09

10.3389/fped.2023.1161886

32. Rudorfer M, Henry M, Sackeim H. Electroconvulsive therapy. In: Tasman A,
Kay J, Lieberman J, editors. Psychiatry. Chichester: John Wiley & Sons, Ltd. (2003)
p. 1865-901.

33. Tiktinsky R, Chen L, Narayan P. Electrotherapy: yesterday, today and tomorrow.
Haemophilia. (2010) 16(S5):126-31. doi: 10.1111/j.1365-2516.2010.02310.x

34. Majorana A, Bardellini E, Amadori F, Conti G, Polimeni A. Timetable for oral
prevention in childhood—developing dentition and oral habits: a current opinion.
Prog Orthod. (2015) 16(1):39. doi: 10.1186/s40510-015-0107-8

35. Joyner B, Oden R, Moon R. Reasons for pacifier use and non-use in African-
Americans: does knowledge of reduced SIDS risk change parents’ minds? J Immigr
Minority Health. (2016) 18(2):402-10. doi: 10.1007/s10903-015-0206-0

36. Qu SQ, Dumay J. The qualitative research interview. Qual Res Account Manag.
(2011) 8(3):238-64. doi: 10.1108/11766091111162070

37. Polkinghorne DE. Reaction to special section on qualitative research in
counseling process and outcome. J Couns Psychol. (1994) 41:510-2. doi: 10.1037/
0022-0167.41.4.510

38. Adler PA, Adler P. The reluctant respondent. In: Gubrium JF, Holstein JA,
editors. Handbook of interview research: Context and method. Thousand Oaks, CA:
Sage (2002). p. 515-36.

39. Knox S, Burkard AW. Qualitative research interviews. Psychother Res. (2009) 19
(4-5):566-75. doi: 10.1080/10503300802702105

40. ATLAS.ti 9 Windows. ATLAS.ti Scientific Software Development GmbH (2020).

41. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol.
(2006) 3(2):77-101. doi: 10.1191/1478088706qp0630a

42. Guest G, MacQueen KM, Namey EE. Applied thematic analysis. Thousand Oaks,
California: SAGE (2012).

43. Braun C, Clarke V. Thematic analysis: a practical guide. London: SAGE
Publications Ltd (2021).

44. Rocha CR, Verga KE, Sipsma HL, Larson IA, Phillipi CA, Kair LR. Pacifier use
and breastfeeding: a qualitative study of postpartum mothers. Breastfeed Med. (2020)
15(1):24-8. doi: 10.1089/bfm.2019.0174

45. Eidelman A. Routine pacifier use in infants: pros and cons. J Pediatr (Rio J).
(2019) 95(2):621. doi: 10.1016/j.jped.2018.03.002

46. Caruso S, Nota A, Darvizeh A, Severino M, Gatto R, Tecco S. Poor oral habits
and malocclusions after usage of orthodontic pacifiers: an observational study on 3-5 years
old children. BMC Pediatr. (2019) 19(1):294-303. doi: 10.1186/s12887-019-1668-3

47. Kellner C. Handbook of ECT. Cambridge: Cambridge University Press (2018).
48. Abrams R. Electroconvulsive therapy. Cary: Oxford University Press (2002).

49. Lichstein K, Schreibman L. Employing electric shock with autistic children: a
review of the side effects. J Autism Child Schizophr. (1976) 6(2):163-73. doi: 10.
1007/BF01538060

50. Russell P, Tharyan P, Arun Kumar K, Cherian A. Electro convulsive therapy in a
pre-pubertal child with severe depression. J Postgrad Med. (2002) 48(4):290-1. PMID:
12571387

51. Castaneda-Ramirez S, Becker T, Bruges-Boude A, Kellner C, Rice T. Systematic
review: electroconvulsive therapy for treatment-resistant mood disorders in children and
adolescents. Eur Child Adolesc Psychiatry. (2022):1-33. doi: 10.1007/s00787-022-01942-7.
[Epub ahead of print]

52. Karl S, Methfessel I, Weirich S, Rothermel B, Crozier ], Besse M, et al.
Electroconvulsive therapy in children and adolescents in Germany: a case series
from 3 university hospitals. J ECT. (2022) 38(4):249-54. doi: 10.1097/YCT.
0000000000000861

53. Rask O, Nordenskjold A, Johansson B, Rad P. Electroconvulsive therapy in
children and adolescents: results from a population-based study utilising the
Swedish national quality register. Eur Child Adolesc Psychiatry. (2022). 1-8 doi: 10.
1007/s00787-022-02123-2. [Epub ahead of print]

54. Beauchamp TL, Childress JF. Principles of biomedical ethics. 5th ed. New York:
Oxford University Press (2001).

55. Kreitmair K. Mobile health technology and empowerment. Bioethics.
(2023):1-10. doi: 10.1111/bioe.13157. [Epub ahead of print]

56. Pavlok 2 (2020). Pavlok 2—The Habit Changing Wearable Device. Available at:
https://shop.pavlok.com/products/pavlok-2-updated/ (Accessed April 15, 2023).

57. Conradie N, Nagel S. Digital sovereignty and smart wearables: three moral
calculi for the distribution of legitimate control over the digital. J Responsible
Technol. (2022) 12:1-11. doi: 10.1016/j.jrt.2022.100053

58. Dias C, Almeida R. Scientific production and technological production:
transforming a scientific paper into patent applications. Einstein. (2013) 11(1):1-10.
doi: 10.1590/51679-45082013000100003

frontiersin.org


https://doi.org/10.1093/pch/8.8.515
https://doi.org/10.1046/j.1440-1754.2001.00581.x
https://doi.org/10.1046/j.1440-1754.2001.00581.x
https://doi.org/10.1111/j.1523-536X.2008.00293.x
https://doi.org/10.1111/j.1651-2227.2011.02405.x
https://doi.org/10.1093/fampra/cmn030
https://doi.org/10.14219/jada.archive.2001.0121
https://doi.org/10.1111/j.1365-263X.2011.01116.x
https://doi.org/10.1590/1807-3107bor-2018.vol32.0101
https://doi.org/10.1067/mod.2002.121445
https://doi.org/10.1111/1460-6984.12605
https://doi.org/10.1016/j.jcomdis.2021.106085
https://doi.org/10.1016/j.jcomdis.2021.106085
https://doi.org/10.1590/s2176-94512013000100006
https://doi.org/10.12968/bjcn.2002.7.4.10227
https://doi.org/10.1111/j.1442-2018.2006.00282.x
https://doi.org/10.1111/j.1442-2018.2006.00282.x
https://doi.org/10.1590/pboci.2020.070
https://doi.org/10.1016/j.jaci.2021.01.032
https://doi.org/10.1016/j.jaci.2021.01.032
https://doi.org/10.5172/conu.17.1-2.109
https://doi.org/10.1111/ipd.12373
https://doi.org/10.1111/apa.12790
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1111/j.1365-2516.2010.02310.x
https://doi.org/10.1186/s40510-015-0107-8
https://doi.org/10.1007/s10903-015-0206-0
https://doi.org/10.1108/11766091111162070
https://doi.org/10.1037/0022-0167.41.4.510
https://doi.org/10.1037/0022-0167.41.4.510
https://doi.org/10.1080/10503300802702105
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1089/bfm.2019.0174
https://doi.org/10.1016/j.jped.2018.03.002
https://doi.org/10.1186/s12887-019-1668-3
https://doi.org/10.1007/BF01538060
https://doi.org/10.1007/BF01538060
https://doi.org/10.1007/s00787-022-01942-7
https://doi.org/10.1097/YCT.0000000000000861
https://doi.org/10.1097/YCT.0000000000000861
https://doi.org/10.1007/s00787-022-02123-2
https://doi.org/10.1007/s00787-022-02123-2
https://doi.org/10.1111/bioe.13157
https://shop.pavlok.com/products/pavlok-2-updated/
https://doi.org/10.1016/j.jrt.2022.100053
https://doi.org/10.1590/S1679-45082013000100003
https://doi.org/10.3389/fped.2023.1161886
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/

	A new technology for pacifier weaning: a thematic analysis
	Introduction
	Materials and methods
	The study design and study sample
	Data collection
	Data analysis
	Ethics

	Results
	Sample description
	Qualitative findings
	The drawbacks of pacifier use
	The patent's new technology
	The expectations of the new technology


	Discussion
	Implications for practice
	Strengths, weaknesses, and future directions

	Conclusions
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher's note
	References


