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Abstract

Self-medication with analgesics in dental pain management is a common practice as most

of these medicines are available over-the-counter (OTC). The study aims to examine the

relationship between beliefs about medicines and self-medication with analgesics in dental

pain management in Malaysia. This cross-sectional study was conducted among conve-

niently sampled patients attending dental clinics, located in Kuala Lumpur, Malaysia to

assess association between self-medication with analgesics and patient’s beliefs about

medicines via Beliefs about Medicines Questionnaire. Participants were evaluated for their

self-medication practices via 4 items. Further assessment was done via Quantitative Anal-

gesic Questionnaire (QAQ) regarding the analgesics taken. Statistical analyses were per-

formed using SPSS version 24, with 0.05 as level of significance. The prevalence of self-

medication with analgesics was 29.4%, with 95.6% of the participants took analgesics when

necessary. Participants practising self-medication for dental pain reported more positive

beliefs in General-Necessity (13.04 vs. 9.98, p = 0.001) than those not practising self-medi-

cation. However, these participants had weaker beliefs in General-Harm (12.00 vs. 10.29,

p = 0.006) and General-Overuse (11.38 vs. 10.31, p = 0.032) than those not practising self-

medication. Participants beliefs in General-Harm (r = -0.243; p = 0.003) and General-Over-

use (r = -0.203; p = 0.012) were negatively correlated with total QAQ point. The study found

that individuals who practised self-medication had stronger beliefs about the benefits of

medicines and weaker beliefs in viewing medicines as harmful and overused. Findings can

guide public education to improve the safety aspects of self-medication with analgesics in

dental practice.
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Introduction

Dental pain is a commonly reported oral health problem which can cause detrimental impact

on normal physical health and psychological well-being [1–3]. In dental pain management,

pain alleviation is of the utmost importance and analgesics including opioid and non-opioid

analgesics are commonly prescribed to alleviate this pain [4–7]. Non-opioid analgesics includ-

ing paracetamol and ibuprofen can be obtained without prescription in most of the countries

including Malaysia. Thus, patients experiencing dental pain tend to self-medicate with these

analgesics in hopes of avoiding dental treatment [1,8].

According to the World Health Organisation, self-medication is defined as the use of medi-

cine for self-diagnosed disorders or the intermittent or continued use of a prescribed medicine

for recurring or chronic disorders [9]. Currently, self-medication among patients with dental

pain is a common practice driven by various underlying factors. Surprisingly, it was found that

beliefs about medicines contributed to the practice of self-medication [1,8,10–13].

Belief is the mental acceptance of the actuality of an idea [14]. According to self-regula-

tory theory, the decision on choosing a coping action for an illness is influenced by

beliefs about the potential cure of that illness [15]. Beliefs about medicines are commonly

evaluated by Beliefs about Medicines Questionnaire (BMQ) [15]. BMQ can be used as the

predictor of medication adherence. However, a recent study conducted in Sweden reported

that individuals who used Over-The-Counter medicines had stronger beliefs about the ben-

efits of medicines and weaker beliefs in viewing medicines as harmful and overused [16–

20]. Thus, it was postulated that beliefs about medicines were related to self-medication as

these beliefs might influence patient’s decision on taking a certain medicine for self-diag-

nosed disorders.

To the best of our knowledge, there is no information on the relationship between

beliefs about medicines and self-medication with analgesics in patients with dental pain. As

analgesic is the most frequently used medicine for self-medication in dental pain manage-

ment and potential adverse consequences including renal failure can occur due to pro-

longed use of analgesics [1,8,10–12], the main objective of this study was to evaluate the

relationship between beliefs about medicines and self-medication with analgesics in dental

pain management.

Methods

Ethical approval

Ethical approval was obtained from IMU Joint Research and Ethics Committee [Research ID:

BP I-01/14(57)2017]. Participants’ personal data were stored in a password-protected file

accessible only to the researchers. No personal data was disclosed, and the study results are

reported as de-identified data.

Sample frame

This was a cross-sectional study conducted among adult patients attending dental clinics asso-

ciated with Oral Health Centre (OHC) at International Medical University (IMU), Malaysia.

Patients who met the inclusion criteria including aged 18 years and above, had dental pain,

and those who had provided informed consent were recruited. Patients who did not meet

these inclusion criteria were excluded. Though all patients with dental pain were invited to

participate, a minimum sample size of 150 was estimated (distribution of response 50%, with

95% confidence interval and a 5% margin of error). A total of 170 patients was approached,

but the final participating number was 153 which was more than the required sample size.

Beliefs about medicines and self-medication in dental pain
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Sampling procedure

The target population were sampled from dental clinics at International Medical University.

The target population were interviewed in English. The study information sheets were given

and written consent were obtained from each participant prior to participation in this study.

Convenience sampling was used to recruit study participants attending OHC at IMU during

the study period (July-September 2017). Data were collected via an interviewer-administered

data collection form, assessing patient’s sociodemographic, dental pain-related characteristics,

beliefs about medicines and use of analgesics for self-medication. Participant’s sociodemo-

graphic including age, gender, ethnicity, education, occupation, marital status, medical history

and oral health-related characteristics was obtained.

Dental pain-related characteristics

The modified dental pain questionnaire (M-DePaQ), a valid tool to classify dental pain was

used to elicit participant’s dental pain-related characteristics including the pattern and location

of pain [21,22]. In addition, participant’s dental pain intensity was measured with the single

item scale ranging from 0 (no pain) to 5 (pains worst).

Beliefs about Medicines Questionnaire (BMQ)

Participant’s beliefs about medicines were evaluated by using BMQ-Specific and BMQ-Gen-

eral [15]. Permission was obtained from the developer to use BMQ. Assessment of BMQ-Spe-

cific included subscales of Specific-Necessity (5 items) and Specific-Concern (5 items) while

assessment of BMQ-General included subscales of General-Harm (4 items) and General-Over-

use (4 items) [15].

All BMQ subscales were evaluated with a 5-point Likert scale of 1 (strongly disagree) to 5

(strongly agree). Points gained were summed up to generate total score for each subscale of

BMQ-Specific (range: 5–25) and BMQ-General (range: 4–20) [15]. Higher scores gained for

Specific-Necessity and Specific-Concern indicated participants had stronger beliefs in personal

need and concern regarding analgesics, respectively. Meanwhile, higher scores obtained for

General-Harm and General-Overuse indicated participants had higher beliefs in viewing med-

icines in general as harmful and being overused by dentists, respectively [15,17,18].

Self-medication

Participants were evaluated for their self-medication practices via 4 items answered with

“yes” or “no”. Further assessment was done via Quantitative Analgesic Questionnaire (QAQ)

regarding the analgesics taken. QAQ is a validated questionnaire developed to record the

actual use of analgesics as reported by patients [23]. Approval to use QAQ was obtained from

the developer. Total QAQ point was calculated as shown in S1 Table. Participants who did not

self-medicate with analgesics were given zero score while participants who took a higher total

weekly dose of analgesic gained a higher total QAQ point [23].

Statistical analyses

Statistical analyses were performed using Statistical Package for the Social Sciences (SPSS) ver-

sion 24, with 0.05% as level of significance. The reliability of BMQ was tested with Cronbach’s

alpha. Descriptive statistics were used to describe mean, standard deviation (SD), frequency

and percentage. Independent t-test and Chi-squared test were done to determine the differ-

ences in mean scores of independent groups and to evaluate the association between
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categorical data, respectively. Meanwhile, the relationship between beliefs about medicines

and total QAQ point was evaluated via Spearman’s correlation.

Results

Sociodemographic characteristics

A total of 153 patients participated in this study. Participant’s sociodemographic and dental

pain intensity are presented in Table 1. The mean age of participants was 43.4 ± 15.2 (range:

19–75). Over half of the participants were female (58.8%) and approximately three-quarter of

them were Chinese (71.9%). The mean dental pain intensity was 2.7 ± 1.2 (range: 1–5).

Dental pain-related characteristics

Participant’s dental pain-related characteristics are reported in Table 2. Most participants

(79.1%) experienced pain originating from their tooth/teeth in the past one month. Majority

of the participants had mild (57%) and episodic (77%) dental pain.

Beliefs about medicines

BMQ-Specific and BMQ-General subscales demonstrated good and acceptable internal consis-

tency, respectively (Specific-Necessity, α = 0.781; Specific-Concern, α = 0.770; General-Harm,

Table 1. Sociodemographic of participants (n = 153).

Items n (%)

Age (mean ± SD) 43.4 ± 15.2

19–30 40 (26.1)

31–42 37 (24.2)

43–55 39 (25.5)

55–75 37 (24.2)

Sex

Male 63 (41.2)

Female 90 (58.8)

Race

Chinese 110 (71.9)

Indian 20 (13.1)

Malay 7 (4.6)

Others 16 (10.5)

Education

Primary 5 (3.3)

Secondary 39 (25.5)

Diploma 33 (.6)

Graduation 76 (49.7)

Long standing illness

Yes 45 (29.4)

No 108 (70.6)

Overall health

Excellent 13 (8.5)

Good 96 (62.7)

Fair 41 (26.8)

Bad 3 (2.0)

Pain intensity, mean ± SD (range) 2.7 ± 1.2 (1–5)

https://doi.org/10.1371/journal.pone.0201776.t001
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α = 0.620; General-Overuse, α = 0.520). The mean score of each item of BMQ was reported

in Table 3. Meanwhile, the mean total score of Specific-Necessity, Specific-Concern, General-

Harm and General-Overuse were 10.9 ± 4.5 (range: 5–22), 13.9 ± 5.1 (range: 5–25), 11.5 ± 3.5

(range: 4–20) and 11.1 ± 2.8 (range: 4–20), respectively.

Self-medication and beliefs about medicines

Based on Table 4, the prevalence of self-medication with analgesics was 29.4%, with 95.6% of

the participants took analgesics when necessary. Paracetamol was (42.2%) reported as the

Table 2. Frequency distribution of the modified dental pain questionnaire (n = 153).

Items Frequency (n) Percentage (%)

Pain in the ..

Tooth/teeth 121 79.1

Gums 73 47.7

Both 28 18.4

Pain for .. (chronicity of current pain)

Less than 1 week 37 24.2

From 1 week or longer 116 75.8

Pain is .. (dental pain intensity)

Mild 72 56.9

Discomforting and distressing 38 24.8

Horrible and excruciating 43 28.1

Pain has been. . .(pattern of current dental pain)

Episodic 118 77.1

Continuous 35 22.9

Pain radiates to the surrounding area

No 103 67.3

Yes 50 32.7

Pain worse when chewing and eating

Yes 115 75.2

No 38 24.8

Eating or drinking something cold makes pain worse

Yes 77 50.3

No 76 49.7

Gums swollen

Yes 60 39.2

No 93 60.8

Painful tooth feels like it is loose

Yes 43 28.1

No 110 71.9

Difficulty to swallow

Yes 17 11.1

No 136 88.9

Painful tooth feels like it is sticking out

Yes 32 20.9

No 121 79.1

Difficulty in sleeping

Yes 58 37.9

No 95 62.1

https://doi.org/10.1371/journal.pone.0201776.t002

Beliefs about medicines and self-medication in dental pain

PLOS ONE | https://doi.org/10.1371/journal.pone.0201776 August 2, 2018 5 / 11

https://doi.org/10.1371/journal.pone.0201776.t002
https://doi.org/10.1371/journal.pone.0201776


most frequently used analgesic followed by ibuprofen (15.6%) and mefenamic acid (13.3%)

for self-medication in dental pain management. Meanwhile, the mean total QAQ point was

0.4 ± 0.8 (range: 0–4).

Table 5 presents mean scores of BMQ subscales among participants practising self-medica-

tion and those not practising self-medication. Participants practising self-medication with

Table 3. Mean score for each item of BMQ subscale (n = 153).

Item Mean SD Min. Max.

Specific-Necessity

My oral health, at present, depends on my medicines for dental pain. 1.9 1.2 1 5

My life would be impossible without my medicines for dental pain. 2.2 1.4 1 5

Without my medicines for dental pain I would be very ill. 2.2 1.3 1 5

My oral health in the future will depend on my medicines for dental pain. 1.8 0.9 1 4

My medicines for dental pain protect me from becoming worse. 2.8 1.3 1 5

Specific-Concern

Having to take medicines for dental pain worries me. 2.9 1.5 1 5

I sometimes worry about the long-term effects of my medicines for dental pain. 3.5 1.5 1 5

My medicines for dental pain are a mystery to me. 2.5 1.3 1 5

My medicines for dental pain disrupt my life. 2.2 1.3 1 5

I sometimes worry about becoming too dependent on my medicines for dental pain. 2.7 1.5 1 5

General-Harm

People who take medicines should stop their treatment for a while every now and again. 2.9 1.3 1 5

Most medicines are addictive. 2.6 1.3 1 5

Medicines do more harm than good. 3.2 1.2 1 5

All medicines are poisons. 2.8 1.3 1 5

General-Overuse

Dentists use too many medicines. 1.9 1.0 1 5

Natural remedies are safer than medicines. 3.8 1.2 1 5

Dentists place too much trust in medicines. 2.4 1.0 1 5

If dentists had more time with patients, they would prescribe fewer medicines. 2.9 1.2 1 5

Note: BMQ adopted as developed and validated by Horne et. al.[15]

https://doi.org/10.1371/journal.pone.0201776.t003

Table 4. Frequency distribution of the items assessing self-medication.

Item Frequency (n) Percentage (%)

Self-medication with analgesics (n = 153)

Yes 45 29.4

No 108 70.6

Analgesic taken regularly� (n = 45)

Yes 2 4.4

No 43 95.6

Analgesic taken when necessary� (n = 45)

Yes 43 95.6

No 2 4.4

Analgesic taken relieved pain� (n = 45)

Yes 34 75.6

No 11 24.4

� Items answered only by participants who self-medicated with analgesics.

https://doi.org/10.1371/journal.pone.0201776.t004
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analgesics for dental pain reported more positive beliefs in Specific-Necessity (13.0 vs. 9.9,

p = 0.001) compared with those not practising self-medication. On the other hand, partici-

pants not practising self-medication reported more positive beliefs in General-Harm

(p = 0.006) and General-Overuse (p = 0.032) as compared with participants practising self-

medication. However, no statistically significant difference was noted in Specific-Concern

(p = 0.916).

There was a significant positive correlation between beliefs in Specific-Necessity and total

QAQ point (r = 0.290; p< 0.001). Meanwhile, beliefs in General-Harm (r = -0.243; p = 0.003)

and General-Overuse (r = -0.203; p = 0.012) were negatively correlated with total QAQ point.

No correlation between was found between Specific-Concern and total QAQ point.

Discussion

The present study attempted to investigate the prevalence of self-medication with analgesics

and to provide a further insight on the relationship between beliefs about medicines and self-

medication for dental pain. It was reported in this study that slightly more than one-quarter

of the participants (29.4%) practised self-medication with analgesics. The prevalence found in

this study is similar to the prevalence of self-medication (30%) reported in previous study by

Simon et al., [10], and lower prevalence than a study by Jain et al., [11], where approximately

three-quarter of the participants (72%) practised self-medication.

This finding supported the idea suggested by previous studies that the difference in preva-

lence of self-medication was attributed to the dissimilar clinical settings [10,11]. Recruited

participants in this study were patients attending OHC. Similarly, patients presenting at oral

health outreach programs were recruited in the study conducted by Simon et al., [10]. In con-

trast, the study conducted by Jain et. al. targeted customers visiting pharmacies [11]. The lower

prevalence reported in this study and the study conducted by Simon et al., may be explained

by the fact that not all oral health problems were eventually brought to the dentist’s attention

as patients might experience pain relief after self-medicating with analgesics obtained from

pharmacies [10–12].

Results indicate that participants practising self-medication with analgesics for dental pain

reported more positive beliefs in personal need for analgesics and did not view medicines in

Table 5. Mean total score of BMQ subscales among participants who practised self-medication and those who did not.

Item Specific-Necessity Specific-Concern General-Harm General-Overuse

Mean ± SD p-value Mean ± SD p-value Mean ± SD p-value Mean ± SD p-value

Self-medication with analgesics (n = 153)

Yes 13.0±4.9 0.001 14.0±5.6 0.916 10.3±3.2 0.006 10.3±3.0 0.032

No 9.9±4.1 13.9 ±4.9 12.0 ±3.6 11.4 ±2.7

Analgesic taken regularly (n = 45)

Yes 19.5 ±3.5 0.058 16.5 ±4.9 0.526 9.5 ±3.5 0.726 8.5 ±3.5 0.396

No 12.7 ±4.8 13.9 ±5.6 10.3 ±3.2 10.4 ±3.0

Analgesic taken when necessary (n = 45)

Yes 12.7 ±4.8 0.058 13.9 ±5.6 0.526 10.3 ±3.2 0.726 10.4 ±3.0 0.396

No 19.5 ±3.5 16.5 ±4.9 9.5 ±3.5 8.5 ±3.5

Analgesic taken relieved pain (n = 45)

Yes 13.3 ±4.9 0.469 13.5 ±5.5 0.247 10.3 ±3.4 0.900 10.4 ±3.3 0.701

No 12.1 ±5.3 15.7 ±5.6 10.2 ±2.4 10.0 ±2.1

Note: Mean values were compared and p-values were determined via independent t-test.

https://doi.org/10.1371/journal.pone.0201776.t005
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general as harmful and overused. The present study also found a significant positive correla-

tion between beliefs in Specific-Necessity and total QAQ point. This indicates that as the par-

ticipants beliefs in personal need and concern regarding analgesics become stronger, they take

a higher total weekly dose of analgesic. Similarly, as participants beliefs in viewing medicines

in general as harmful and being overused become stronger, they take a lower total weekly dose

of analgesic.

These results were similar to a previous study by Sundell et al., [20], who assessed BMQ-

General among the general population in relation to the use of Over-The-Counter medicines.

According to Sundell et. al., individuals who took Over-The-Counter medicines had higher

beliefs in the benefits of medicines but lower beliefs in viewing medicines as harmful and over-

used [20].

In view of these findings, the association between self-medication and beliefs in Specific-

Necessity, General-Harm and General-Overuse could be attributed to the fact that patients

with high positive beliefs about analgesics (Specific-Necessity) and low negative beliefs about

medicines (General-Harm and General-Overuse) tend to perceive analgesic as a potential cure

to dental pain. These beliefs lead to their decision to choose self-medication with analgesics as

a coping action for dental pain [14,15].

However, beliefs in Specific-Concern was not significantly associated with self-medication

and total QAQ score although it was considered as one of the negative beliefs. Patients with

stronger beliefs in Specific-Necessity may recognise the potential benefits and role of analge-

sics in protecting their present and future oral health against deterioration. Moreover, nearly

all patients in this study who practised self-medication took analgesics only when necessary.

This suggest that they self-medicate with analgesics regardless of their concerns about the

potential adverse consequences of taking analgesics such as the long term effects or worried of

becoming too dependent on analgesics [14,15]. Another reason could be mild and episodic

nature of dental pain as reported by majority of the study participants.

Paracetamol (also known as acetaminophen) was the most commonly used analgesic by

patients with dental pain in this study. Paracetamol decreases acute dental pain [24] and is

commonly used by patients who have dental pain [25–27]. The problem of overdose with para-

cetamol is frequently reported by previous studies [25–27]. In a recent study by O’Sullivan

et al (2018) found that 38% of overdose patients treated in accident and emergency depart-

ments are caused by dental pain [25]. We recommend that dentists should refer to relevant

guidelines on prescribing analgesics for dental pain [28,29]. No doubt the practice of self-med-

ication provides benefits but it is also associated with potential risks including drug-drug inter-

actions and misdiagnosis that can lead to severe complications [30,31]. Therefore, dentists

should consider taking complete medication history including self-medication.

Strengths and limitations

There were some limitations in this study that need to be addressed and taken into consider-

ation while interpreting the results. Firstly, there might be recall bias as subjective instrument

was used to assess patient’s actual use of analgesics. In addition, non-probability sampling

used might lead to selection bias among participants. Moreover, BMQ-General showed poor

internal consistency which was probably due to the small number of items included. Further-

more, this was a single-centre study where the target population was limited to patients attend-

ing OHC. Thus, the results obtained might not be a good representative of a larger population.

Despite these limitations, there were some strengths in the present study. To the best of our

knowledge, this was the first study conducted in Malaysia assessing the relationship between

beliefs about medicines and self-medication with analgesics in dental pain management.
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Besides that, data was collected via interviewer-administered data collection form. Utilising an

interviewer-administered data collection form is of substantial importance to minimise poten-

tial bias as participants were given the opportunity to clarify any doubts [32].

Conclusions

The study found that adult patients attending Oral Health centre at International Medical

University, who practised self-medication had stronger beliefs about the benefits of medicines

and weaker beliefs in viewing medicines as harmful and overused. No significant difference

between those practising self-medication and those not practising in terms of beliefs in Spe-

cific-Concern. It is crucial to confirm whether beliefs about medicines are associated with self-

medication as these findings can provide guidelines in public education to improve the safety

aspects of self-medication. Upon considering the strengths and limitations, future research

with relevant modifications such as targeting a larger population in different clinical settings is

certainly needed to further confirm the results reported.

Supporting information

S1 Table. Sample calculation for QAQ points.

(DOCX)

Acknowledgments

We would like to thank all the participants who took part in this study. We are also thankful

and appreciated the help and support provided by the students and staff working at the Oral

Health Centre, International Medical University throughout this research study.

Author Contributions

Conceptualization: Piyush Mittal, Syed Shahzad Hasan.

Data curation: Syed Shahzad Hasan.

Formal analysis: Oi Yun Chan, Syed Shahzad Hasan.

Funding acquisition: Sham Kishor Kanneppady.

Investigation: Piyush Mittal, Oi Yun Chan, Sham Kishor Kanneppady, Syed Shahzad Hasan.

Methodology: Piyush Mittal, Rohit Kumar Verma, Syed Shahzad Hasan.

Project administration: Oi Yun Chan, Sham Kishor Kanneppady.

Resources: Piyush Mittal, Rohit Kumar Verma, Syed Shahzad Hasan.

Software: Oi Yun Chan, Syed Shahzad Hasan.

Supervision: Piyush Mittal, Sham Kishor Kanneppady, Rohit Kumar Verma, Syed Shahzad

Hasan.

Validation: Piyush Mittal, Syed Shahzad Hasan.

Visualization: Syed Shahzad Hasan.

Writing – original draft: Piyush Mittal, Oi Yun Chan, Syed Shahzad Hasan.

Writing – review & editing: Piyush Mittal, Oi Yun Chan, Sham Kishor Kanneppady, Rohit

Kumar Verma, Syed Shahzad Hasan.

Beliefs about medicines and self-medication in dental pain

PLOS ONE | https://doi.org/10.1371/journal.pone.0201776 August 2, 2018 9 / 11

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0201776.s001
https://doi.org/10.1371/journal.pone.0201776


References
1. Azodo CC, Ololo O. Toothache among dental patients attending a Nigerian secondary healthcare set-

ting. Stomatologija. 2013; 15(4):135–40. PMID: 24589637

2. Wan KY, McMillan AS, Wong MCM. Orofacial pain symptoms and associated disability and psychoso-

cial impact in community-dwelling and institutionalized elderly in Hong Kong. Community Dent Health.

2012 Mar; 29(1):110–6. PMID: 22482261

3. Luo Y, McMillan AS, Wong MCM, Zheng J, Lam CLK. Orofacial pain conditions and impact on quality of

life in community-dwelling elderly people in Hong Kong. J Orofac Pain. 2007; 21(1):63–71. PMID:

17312643

4. Jayadev M, Karunakar P, Vishwanath B, Chinmayi SS, Siddhartha P, Chaitanya B. Knowledge and pat-

tern of antibiotic and non narcotic analgesic prescription for pulpal and periapical pathologies- a survey

among dentists. J Clin Diagn Res JCDR. 2014 Jul; 8(7):ZC10–14. https://doi.org/10.7860/JCDR/2014/

9645.4536 PMID: 25177628

5. Hargreaves K, Abbott PV. Drugs for pain management in dentistry. Aust Dent J. 2005 Dec; 50(4 Suppl

2):S14–22. PMID: 16416713

6. Ngeow ST, Ong ST. Are COX-2 inhibitors a solution to problems associated with current oral analge-

sics? A revisit with a perspective of local need. 2008 Jul 1; 29(2):84–93.

7. Pozzi A, Gallelli L. Pain management for dentists: the role of ibuprofen. Ann Stomatol (Roma). 2012 Apr

15; 2(3–4 Suppl):3–24.

8. Afolabi AO, Akinmoladun VI, Adebose IJ, Elekwachi G. Self-medication profile of dental patients in

Ondo State, Nigeria. Niger J Med J Natl Assoc Resid Dr Niger. 2010 Mar; 19(1):96–103.

9. World Health Organization. Guidelines for the regulatory assessment of medicinal products for use in

self-medication [Internet]. 2000 [cited 2017 Jun 3]. http://apps.who.int/medicinedocs/en/d/Js2218e/

10. Simon AK, Rao A, Rajesh G, Shenoy R, Pai MBH. Trends in self-medication for dental conditions

among patients attending oral health outreach programs in coastal Karnataka, India. Indian J Pharma-

col. 2015 Oct; 47(5):524–9. https://doi.org/10.4103/0253-7613.165195 PMID: 26600642

11. Jain A, Bhaskar DJ, Gupta D, Agali C, Yadav P, Khurana R. Practice of self-medication for dental prob-

lems in Uttar Pradesh, India. Oral Health Prev Dent. 2016; 14(1):5–11. https://doi.org/10.3290/j.ohpd.

a35000 PMID: 26525125

12. Agbor MA, Azodo CC. Self medication for oral health problems in Cameroon. Int Dent J. 2011 Aug; 61

(4):204–9. https://doi.org/10.1111/j.1875-595X.2011.00058.x PMID: 21851352

13. Armfield JM, Heaton LJ. Management of fear and anxiety in the dental clinic: a review. Aust Dent J.

2013 Dec; 58(4):390–407; quiz 531. https://doi.org/10.1111/adj.12118 PMID: 24320894

14. Connors MH, Halligan PW. A cognitive account of belief: a tentative road map. Front Psychol. 2015 Feb

13; 5:1588. https://doi.org/10.3389/fpsyg.2014.01588 PMID: 25741291

15. Horne R, Weinman J, Hankins M. The beliefs about medicines questionnaire: The development and

evaluation of a new method for assessing the cognitive representation of medication. Psychol Health.

1999; 14(1):1–24.

16. Cicolini G, Comparcini D, Flacco ME, Capasso L, Masucci C, Simonetti V. Self-reported medication

adherence and beliefs among elderly in multi-treatment: a cross-sectional study. Appl Nurs Res ANR.

2016 May; 30:131–6. https://doi.org/10.1016/j.apnr.2015.11.011 PMID: 27091267

17. Chapman SCE, Horne R, Chater A, Hukins D, Smithson WH. Patients’ perspectives on antiepileptic

medication: relationships between beliefs about medicines and adherence among patients with epi-

lepsy in UK primary care. Epilepsy Behav EB. 2014 Feb; 31:312–20.

18. Jamous RM, Sweileh WM, Taha ASE-DA, Zyoud SH. Beliefs about medicines and self-reported

adherence among patients with chronic illness: a study in Palestine. J Fam Med Prim Care. 2014; 3

(3):224–9.

19. Horne R, Chapman SCE, Parham R, Freemantle N, Forbes A, Cooper V. Understanding patients’

adherence-related beliefs about medicines prescribed for long-term conditions: a meta-analytic review

of the necessity-concerns framework. PLoS ONE. 2013 Dec 2; 8(12):e80633. https://doi.org/10.1371/

journal.pone.0080633 PMID: 24312488

20. Sundell KA, Jönsson AK. Beliefs about medicines are strongly associated with medicine-use patterns

among the general population. Int J Clin Pract. 2016 Mar; 70(3):277–85. https://doi.org/10.1111/ijcp.

12781 PMID: 26916721

21. Pau A, Croucher R, Marcenes W, Leung T. Development and validation of a dental pain-screening

questionnaire. Pain 2005; 119:75–81 https://doi.org/10.1016/j.pain.2005.09.016 PMID: 16297557

22. Pau A, Vishwanath KP, Croucher R. Validation of a dental pain screening questionnaire in a semi-urban

hospital setting in South India. International Dental Journal 2010; 60: 113–121 PMID: 20476717

Beliefs about medicines and self-medication in dental pain

PLOS ONE | https://doi.org/10.1371/journal.pone.0201776 August 2, 2018 10 / 11

http://www.ncbi.nlm.nih.gov/pubmed/24589637
http://www.ncbi.nlm.nih.gov/pubmed/22482261
http://www.ncbi.nlm.nih.gov/pubmed/17312643
https://doi.org/10.7860/JCDR/2014/9645.4536
https://doi.org/10.7860/JCDR/2014/9645.4536
http://www.ncbi.nlm.nih.gov/pubmed/25177628
http://www.ncbi.nlm.nih.gov/pubmed/16416713
http://apps.who.int/medicinedocs/en/d/Js2218e/
https://doi.org/10.4103/0253-7613.165195
http://www.ncbi.nlm.nih.gov/pubmed/26600642
https://doi.org/10.3290/j.ohpd.a35000
https://doi.org/10.3290/j.ohpd.a35000
http://www.ncbi.nlm.nih.gov/pubmed/26525125
https://doi.org/10.1111/j.1875-595X.2011.00058.x
http://www.ncbi.nlm.nih.gov/pubmed/21851352
https://doi.org/10.1111/adj.12118
http://www.ncbi.nlm.nih.gov/pubmed/24320894
https://doi.org/10.3389/fpsyg.2014.01588
http://www.ncbi.nlm.nih.gov/pubmed/25741291
https://doi.org/10.1016/j.apnr.2015.11.011
http://www.ncbi.nlm.nih.gov/pubmed/27091267
https://doi.org/10.1371/journal.pone.0080633
https://doi.org/10.1371/journal.pone.0080633
http://www.ncbi.nlm.nih.gov/pubmed/24312488
https://doi.org/10.1111/ijcp.12781
https://doi.org/10.1111/ijcp.12781
http://www.ncbi.nlm.nih.gov/pubmed/26916721
https://doi.org/10.1016/j.pain.2005.09.016
http://www.ncbi.nlm.nih.gov/pubmed/16297557
http://www.ncbi.nlm.nih.gov/pubmed/20476717
https://doi.org/10.1371/journal.pone.0201776


23. Robinson-Papp J, George MC, Wongmek A, Nmashie A, Merlin JS, Ali Y, et al. The quantitative analge-

sic questionnaire: a tool to capture patient-reported chronic pain medication use. J Pain Symptom Man-

age. 2015 Sep; 50(3):381–6. https://doi.org/10.1016/j.jpainsymman.2015.03.013 PMID: 25912277

24. Weil K, Hooper L, Afzal Z, et al. Paracetamol for pain relief after surgical removal of lower wisdom teeth.

Cochrane Database Syst Rev. 2007:CD004487.

25. O’Sullivan LM, Ahmed N, Sidebottom AJ. Dental pain management—a cause of significant morbidity

due to paracetamol overdose. British Dental Journal, 2018; 224:623–626.

26. Siddique I, Mahmood H, Mohammed-Ali R. Paracetamol overdose secondary to dental pain: a case

series. Br Dent J. 2015; 219(6):E6. https://doi.org/10.1038/sj.bdj.2015.706 PMID: 26405004

27. Vogel J, Heard KJ, Carlson C, Lange C, Mitchell G. Dental pain as a risk factor for accidental acetamino-

phen overdose: A case control study. Am J Emerg Med. 2011; 29(9): 1125–1129. https://doi.org/10.

1016/j.ajem.2010.08.006 PMID: 20951526

28. National Institute for health and care Excellence. https://cks.nice.org.uk/analgesia-mild-to-moderate-

pain (accessed June 6, 2018).

29. Drug Prescribing for Dentistry: Dental Clinical Guidance (Third Edition). Scottish Dental Clinical Effec-

tiveness Programme. http://www.sdcep.org.uk/wp-content/uploads/2016/03/SDCEP-Drug-Prescribing-

for-Dentistry-3rd-edition.pdf (accessed June 6, 2018).

30. Hughes CM, McElnay JC, Fleming GF. Benefits and risks of self medication. Drug Saf. 2001; 24

(14):1027–37. PMID: 11735659

31. World Health Organization. WHO Drug Information: The benefits and risks of self-medication [Internet].

2000 [cited 2017 Oct 16]. http://apps.who.int/medicinedocs/en/d/Jh1462e/1.html

32. Meadows KA. So you want to do research? 5: Questionnaire design. Br J Community Nurs. 2003 Dec;

8(12):562–70. https://doi.org/10.12968/bjcn.2003.8.12.11854 PMID: 14688664

Beliefs about medicines and self-medication in dental pain

PLOS ONE | https://doi.org/10.1371/journal.pone.0201776 August 2, 2018 11 / 11

https://doi.org/10.1016/j.jpainsymman.2015.03.013
http://www.ncbi.nlm.nih.gov/pubmed/25912277
https://doi.org/10.1038/sj.bdj.2015.706
http://www.ncbi.nlm.nih.gov/pubmed/26405004
https://doi.org/10.1016/j.ajem.2010.08.006
https://doi.org/10.1016/j.ajem.2010.08.006
http://www.ncbi.nlm.nih.gov/pubmed/20951526
https://cks.nice.org.uk/analgesia-mild-to-moderate-pain
https://cks.nice.org.uk/analgesia-mild-to-moderate-pain
http://www.sdcep.org.uk/wp-content/uploads/2016/03/SDCEP-Drug-Prescribing-for-Dentistry-3rd-edition.pdf
http://www.sdcep.org.uk/wp-content/uploads/2016/03/SDCEP-Drug-Prescribing-for-Dentistry-3rd-edition.pdf
http://www.ncbi.nlm.nih.gov/pubmed/11735659
http://apps.who.int/medicinedocs/en/d/Jh1462e/1.html
https://doi.org/10.12968/bjcn.2003.8.12.11854
http://www.ncbi.nlm.nih.gov/pubmed/14688664
https://doi.org/10.1371/journal.pone.0201776

