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Abstract

:

The treatment of migraine is evolving to include non-traditional approaches, as pharmacologic therapy alone is unsuccessful in many patients. Daith piercing, a cartilaginous ear piercing, has become popular as a potential nonpharmacological treatment option for migraine. However, there are no systematic data on the utilization and efficacy of these piercings. Therefore, we investigated the perceptions of pediatric patients regarding Daith piercing and gathered initial retrospective data for patients who had already received it. Patients presenting to a pediatric neurology clinic were invited to complete a questionnaire to assess knowledge about and attitudes towards Daith piercing and their willingness to undergo such a treatment. For those with a Daith piercing, the effects on headaches, function, and mood were evaluated. Of the 171 respondents, 61% had prior knowledge of Daith piercings, 27% knew someone with a Daith piercing, and 60% of patients presenting with headache were willing to undergo piercing. Of the eight patients (5% of respondents) who had already undergone piercing, six (75%) reported improvement in headaches, five (62%) had missed fewer days of school or work, and seven (87%) reported mood improvement. The high proportion of pediatric patients willing to undergo this form of treatment speaks to the desire for and acceptance of nonpharmacologic treatments. Although based on a small sample, the data from children who have already undergone Daith piercing is promising and supports a need for further systematic investigation into this treatment approach.
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1. Introduction


Headaches are some of the most common diseases in the world, with the most common types of headache (tension-type headache and migraine) comprising two of the top causes of years lived with disability in the world [1]. In children and adolescents, migraine affects approximately 5% of boys and 7.7% of girls and leads to moderate to severe disability in 28% of those affected [2]. Chronic migraine in particular, defined as having greater than 15 headache days per month (at least eight of which are migraines), occur in 2% of adolescents, and can significantly affect a child’s physical, social, and emotional development [2]. The level of disability in children with migraines has been found to be similar to children with rheumatological diseases or cancer [3].



Preventative pharmacological therapies are used to decrease the frequency and intensity of headaches [4]. However, despite the widespread prevalence of pediatric migraine, there is only one preventive medication (topiramate) which has been aproved by the US Food and Drug Administration for use in pediatric patients (ages 12 and over). Off-label use of other medications to treat headaches in children is common [5]. Overall, however, a large percentage of headache patients do not get complete relief with pharmacologic therapies [6]. Further, certain medications such as opioids or butalbital that are sometimes used (against recommendations) to treat pediatric migraine can lead to worsening headaches and disability in the future [7,8,9].



The high prevalence of headaches in children and low efficacy of medical therapies for at least a subset of patients may lead some families to seek nonpharmacologic treatments. Data from two national health surveys have shown that 30% of respondents aged 10–17 years with headache reported using complementary and alternative medicine (CAM) modalities, compared to 17% in those without headache [4]. Similar interest in CAM modalities has been reported in other studies of youth with chronic pain. In one study using data from the National Health Interview Survey, over 1 in 5 youth with a chronic pain condition (headache, abdominal pain, or musculoskeletal pain) had used CAM in the prior year, compared to use in less than 1 in 10 youth without a chronic pain condition [10]. In clinical samples of youth with headache or another chronic pain condition, the proportions of patients that had already tried a CAM modality are even higher (40–60%) [11,12]. The most commonly used CAM modalities among children with chronic pain were found to be biology-based therapies (special diets and herbal supplements) and body-based therapies (e.g., chiropractice). Common reasons reported by parents of youth with chronic pain for seeking out CAM include that these treatments are “natural” and that they can improve general wellness. Over half of parents of youth with chronic pain report that CAM use led to improved overall health for their child [10].



In the past few years, a specific ear cartilage piercing, the Daith piercing (Figure 1), has become popular as an unconventional treatment that may have benefit for migraine. The Daith piercing has received widespread media coverage [13,14]. Similar to the findings of relatively high interest in CAM modalities among youth with headaches or other chronic pain conditions, we have found in our pediatric headache clinic that patients with migraine frequently ask about the Daith piercing. However, a literature search at the time returned no data to use when counseling patients and their parents.



We undertook the current study to better understand attitudes toward and experiences with Daith piercing as a headache treatment modality in our pediatric population. Specifically, we aimed to formally investigate our anecdotal findings that this was a subject in which patients were interested and were willing to undergo such a treatment. We also hoped to gather data from any patients who had already undergone Daith piercing in order to gain preliminary understanding of the risks and benefits of the treatment, and to determine whether a future prospective study might be warranted based on results. Since the completion of the current study, two case reports have now been published [15,16] but still no systematic investigations have been completed.




2. Materials and Methods


The Children’s Mercy Kansas City (CM) Institutional Review Board approved this study (# 16110851). A convenience sample of patients who presented to the CM pediatric neurology clinic between July 2017 and December 2017 were eligible to participate, in an effort to maximize sample size within the approved study time period, and as there are patients who are seen in the general neurology clinic for headache rather than only in the headache clinic. This also allowed the comparison of primary headache patients to general neurology patients as controls. Participants completed a one-time questionnaire (Supplementary File) administered by clinic or research staff during their clinic visit. The questionnaire was developed by the study team to assess patients’ knowledge about Daith piercing and willingness to undergo the piercing. For patients who had undergone Daith piercing, they were prompted to answer additional questions about its perceived effect on headaches, function, and mood, as well as to report on any adverse events they experienced from the procedure. A demographic questionnaire also was administered to obtain data on participant characteristics including sex, age, race, ethnicity, primary language spoken at home, parents’ highest level of education, and household income.



Survey data were analyzed with the Statistical Package for the Social Sciences (SPSS) software (IBM). Descriptive statistics, chi-square tests, and point biserial correlations were used to describe the sample and to determine the association of demographic variables with Daith piercing attitudes and experience. Subgroup analyses of patients presenting with the chief complaint of headache were performed and then compared to non headache patients as a general control. Missing data were managed using case-wise deletion.




3. Results


3.1. Descriptive Statistics


The survey was completed by 171 patients, 119 (70%) of which described the primary reason for their visit as headache. Demographic information is provided in Table 1 and is generally representative of our patient population. Descriptive statistics for the responses to survey questions are provided in Table 2. Age appeared to be incorrectly reported on some surveys; ages ranged from 3 to 53, suggesting that in some cases the parent or guardian filling out the survey responded with their own age rather than that of the child. To account for this, for all analyes involving age, a cutoff of age 22 (the upper limit for patients seen in the clinic) was used. Additionally, analyses to look at ethnicity effects on survey responses could not be validly done, as only 6 survey respondents identified as Hispanic or Latino.




3.2. Knowledge of and Willingness to Try Daith Piercing


Of all respondents, 104 (61%) reported having prior knowledge of Daith, and 47 (27%) knew someone with a Daith piercing. A total of 92 (54%) respondents were willing to undergo piercing (responded with “somewhat agree” or “strongly agree”). Of the 119 respondents with headache as the primary reason for the visit, 71 (60%) reported being willing to undergo Daith piercing (Figure 2).



Sex was significantly associated with increased prior knowledge of Daith piercing, χ2 (1) = 5.96, p = 0.015. Specifically, females were more likely to have reported that they had prior knowledge of Daith piercing than males. There also was a similar association of sex and willingness to try Daith, with females being disproportionately more willing, χ2 (1)= 3.52, p = 0.06. Age was found to be positively correlated with being willing to try Daith piercing rpb = 0.245, p = 0.007. Owning a cell phone was also associated with willingness to try Daith χ2 (1) = 17.5, p = 0.002. There was a negative correlation between household income and willingness to undergo Daith piercing, rpb = −0.199, p = 0.019. There were no statistically significant associations between access to the internet and knowledge of or willingness to try Daith piercing.




3.3. Experiences of Participants Having Undergone Daith Piercings


Out of all respondents, 8 respondents (5%) reported having undergone Daith piercing. Of these patients, 6 (75%) indicated that their headaches were less severe and less frequent, 5 (62%) stated that they missed fewer days of school or work, and 7 (87%) stated that their mood was improved. Only 1 patient (12%) reported an infection at the piercing site. No other adverse events were reported.





4. Discussion


To our knowledge, this is the first study to evaluate the attitudes and experience of pediatric patients regarding Daith piercing. We found that among treatment-seeking youth attending a pediatric neurology clinic, most had prior knowledge of Daith piercing. The majority of the overall sample, and of those specifically being evaluated for headaches, reported an openness to undergo Daith piercing as a treatment option. Thus, we observed a high degree of acceptability for Daith piercing among pediatric patients. Openness and knowledge pertaining to Daith piercing was systematically greater among females and Caucasian patients and, to a lesser extent, those with lower income. We also found that among the small minority of participants who had already undergone Daith piercing, most reported positive outcomes, including improved headaches, functioning, and mood. All but one patient who had tried Daith piercing reported having no adverse events.



In the current study we found that the majority of survey respondents had heard of Daith piercing and would be receptive to undergoing Daith piercing. This suggests that a future prospective trial to systematically evaluate efficacy would likely be successful in recruiting patients. This also empirically demonstrates the need for healthcare providers to have information with which to counsel patients regarding Daith piercing as a treatment option.



Of the small percentage of patients who had undergone Daith piercing, the majority reported improvement in headaches, functioning, and mood, with only one report of a minor adverse effect. Though it is difficult to draw firm conclusions from a small set of data, the reported favorable benefit-to-risk ratio suggests that more study may be indicated and that this treatment should not be dismissed outright when brought up by patients.



The results of our study regarding attitudes toward Daith piercing are comparable with the larger literature on attitudes toward and use of CAM therapies to supplement pharmacological treatments of pain [17]. According to the 2012 National Health Interview Survey, 30% of youth (ages 10–17) with headaches used CAM in the prior 12 months, and 38% of adults with headache have used CAM in the same timeframe [17,18]. In an age where patients and their parents are seeking long-term non-medication options for headache control, treatments such as Daith piercing, if found by more systematic research to be safe and effective, may offer yet another alternative to traditional medications. Unlike some other CAM therapies, Daith piercing does not require repeat visits to a CAM practitioner, thus potentially saving time and money. In addition, it is unlikely that Daith piercing would have any interactions with other traditional headache treatments.



In adult populations, there have been numerous internet-based questionnaires of Daith piercing that have shown promising results. However, adult data cannot necessarily be extrapolated to pediatrics. Further, results of internet-based surveys should be viewed critically, as they have not undergone peer review and provide a poor level of evidence by virtue of respondent bias. With these caveats in mind, internet surveys of adult patients have similarly shown promising findings for Daith piercing. A summary of three invited surveys of adults performed by the London Migraine Clinic (2 English and 1 Danish), with aggregated results of 1262 patients, was posted online in 2017. This group found that 37% of patients ceased having migraines, and another 30% had one migraine day per month or less. The number of patients with a constant headache decreased from 6% prior to piercing to 1% after piercing. Patients who had noncontinuous headaches daily decreased from 7% to 2% as well. Interestingly, an average of 70% of patients across the three studies indicated that their use of triptans (a prescription abortive medication for headaches) decreased or stopped completely after Diath piercing. In the London Migraine Clinic study, there were relatively few adverse effects reported, although a number of patients reported that effects persisted for greater than 12 months. The most common adverse events reported were redness, weeping, crusting, and irritation. Approximately 1 in 10 respondents in the English studies reported no symptom improvement, and 17.3% reported no improvement in the Danish study [19].



Another survey about Daith piercing was conducted by the website migrainepal.com. In this study of 1107 participances, questions were asked regarding length of time since Daith piercing and the perceived effect of Daith piercing on migraine frequency and severity. In 18% of patients, migraines were reported to have ceased completely. In another 64% of patients, there was at least a 10% decrease in frequency of migraines. Notably, 5% of respondents reported an increase in the frequency of their migraines. In terms of migraine severity, 66% indicated that this was improved with Daith piercing, with 14% responding to this question that they no longer had migraines. Again, 5% responded that the severity of their migraines increased. Of the 39 patients who had their piercing for more than two years, 12 indicated that they had sustained remission of migraines [20].



The mechanisms of how Daith piercing may provide benefit for headaches are unclear. One hypothesis is that the piercing may activate auricular acupuncture points. There are 43 auricular acupoints that have been proven therapeutic, according to the World Health Organization [21,22]. Multiple studies have shown that auricular acupuncture is an effective migraine treatment [23,24,25], including at least one small pediatric study [26]. It may be that positive effects of both Daith piercing and auricular acupuncture are mediated by the release of endogenous opioids, neurotransmitters, and/or activation of gate-control mechanisms of pain modulation. Auricular acupuncture, in particular, is thought to provide pain relief through modulation of the reticular formation, as well as the effects on the sympathetic and parasympathetic nervous systems [27]. Functional MRI studies have shown activation of multiple regions of the brain involved in pain signaling, including the somatosensory cortex, amygdala, anterior cingulate, and cerebellum [28]. Another study showed that true acupuncture (but not sham acupuncture) showed increased connectivity in the anterior cingulate, periaqueductal gray, amydala, and hippocampal formation [29]. Additionally, auricular acupuncture activates the vagal nerve. Neuromoduation devices that activate the vagal nerve have been show to preventively and acutely treat headaches. It is possible that the Daith piercing also activates the vagal nerve [30,31].



Yet another potential mechanism for perceived benefit from Daith piercing is a placebo response. A high rate of placebo responding has been observed in headache treatment studies. A placebo response is not equivalent with no effect; rather, it suggests that the behaviors associated with doing a treatment (such as taking a pill or getting an ear piercing) are contributing to positive outcomes by activating the body’s own endogenous pain response system. For example, it has been shown that placebo increases concentrations of endogenous opioids in cerebrospinal fluid (CSF) in patients with chronic pain [32]. With such a tangible treatment as Daith piercing, a placebo response could be as or more robust than that of oral medications. The effect may even be more pronounced if there is counseling by physicians that this may be a helpful treatment, as it has been found that expectation enhances the response [33].



Our study has several limitations that need to be considered when interpreting results. Of the respondents, 18 (11%) did not provide their age on the study questionnaire. Additionally, 29 respondents (17%) reported an age above 21 years. Since we surveyed patients at a pediatric clinic, it is possible that patients’ parents completed the survey based on their own perceptions, instead of those of their children. Parents were instructed to assist in responding to the survey for children under the age of 13. Some questions were left blank, resulting in missing data for some respondents. Additionally, for the patients who had undergone Daith piercing, recall bias could affect their answers regarding the effect of Daith piercing on headaches, mood, and functioning. Survey respondents were patients being seen in a pediatric neurology clinic, including patients at a tertiary headache clinic. This group may have more refractory symptoms than patients presenting to primary care providers. Therefore, these patients may be more aware of and receptive to alternative treatments such as Daith piercing, when compared to headache patients presenting to their primary care providers.



Future prospective studies regarding Daith piercing in patients with migraine, though seemingly warranted, would have several obstacles. The first is how to blind such a procedure, as the placebo benefit of this treatment is not yet known (and there are no other clearly comparable interventions). Furthermore, a specific protocol for Daith piercing would need to be developed to standardize the procedure (i.e., single piercing versus bilateral; ipsilateral side to pain versus contralateral).




5. Conclusions


The majority of patients being seen in pediatric neurology clinics, and particularly patients being evaluated for headaches, appear to have heard of Daith piercing and are seemingly willing to undergo Daith piercing. The willingness to consider Daith piercing speaks to the desire for and acceptance of nonpharmacologic treatment in pediatric patients with headache. The data from those who have already undergone Daith piercing, though small, warrants further systematic investigation into the safety and efficacy of this intervention.
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Figure 1. Daith piercing (with permission of the patient and her mother), showing the piercing through the crus helix. 
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Figure 2. Participant level of agreement about their willingness to try Daith piercing. 
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Table 1. Demographic information for all respondents and for those who indicated headache as the primary reason for their clinic visit.
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	Variables
	Primary Headache Patients (n = 119)
	Non-Headache Patients (n = 51)
	Total Patients

(n = 170)
	Missing





	Age (Median, Standard Deviation)
	14 (3.14)
	12 (6.67)
	14 (4.18)
	43 (25%)



	Female/Male
	74 (62%)/34 (29%)
	33 (65%)/13 (26%)
	108 (63%)/47 (27.5%)
	16 (9.4%)



	Caucasian race
	90 (75.6)
	39 (77%)
	130 (76%)
	18 (10.5%)



	Hispanic or Latino ethnicity
	3 (2.5%
	3 (5.9%)
	6 (3.5%)
	28 (16.4%)



	Internet access at home
	102 (86%)
	41 (80%)
	144 (84%)
	17 (9.9%)



	Cell phone owners
	101 (85%)
	40 (78%)
	142 (83%)
	17 (10%)



	Highest level of education (Father)
	
	
	
	



	Some high school
	10 (8.4%)
	6 (12%)
	16 (9.4%)
	24 (14%)



	High school
	21 (17.6%)
	7 (14%)
	28 (16.4%)
	-



	Some college/technical school
	39 (32.8%)
	13 (26%)
	53 (31%)
	-



	College degree
	23 (19.8%)
	11 (22%)
	34 (19.9%)
	-



	Post college degree
	9 (7.6%)
	7 (14%)
	16 (9.4%)
	-



	Highest level of education (Mother)
	
	
	
	



	Some high school
	3 (2.5%)
	3 (6%)
	6 (3.5%)
	18 (10.5%)



	High school
	19 (16%)
	4 (8%)
	23 (13.5%)
	-



	Some college/technical school
	28 (23.5%)
	18 (35%)
	46 (26.9%)
	-



	College degree
	45 (37.8%)
	14 (28%)
	59 (34.5%)
	-



	Post college degree
	12 (10.1%)
	7 (14%)
	19 (11.1%)
	-



	Median household income (category)
	$70,000–$79,999
	
	$50,000–59,999
	8 (16%)
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Table 2. Relationship of participant demographic variables with knowledge and experience of Daith piercing. p-values are reported in parentheses.
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	Variables
	Prior Knowledge of Daith
	Personal Contact with Someone with Daith
	Has Had A Daith
	Willing to Try Daith





	Chi Square Analyses
	
	
	
	



	Female sex
	5.96 (0.015)
	3.52 (0.061)
	2.52 (0.284)
	7.0 (0.008)



	Caucasian race
	2.23 (0.693)
	7.08 (0.069)
	0.47 (0.925)
	7.32 (0.676)



	Owning a cell phone
	2.054 (0.152)
	0.019 (0.890)
	0.508 (0.776)
	17.46 (0.002)



	Internet access
	0.005 (0.944)
	0.847 (0.357)
	0.586 (0.746)
	4.402 (0.354)



	Correlations (Point-Biserial)
	
	
	
	



	Age
	0.124 (0.165)
	0.125 (0.247)
	0.114 (0.286)
	0.245 (0.007)



	Highest level of education of the father
	0.017 (0.840)
	−0.03 (0.972)
	−0.068 (0.491)
	−0.065 (0.45)



	Highest level of education of the mother
	−0.028 (0.734)
	−0.134 (0.168)
	−0.066 (0.495)
	−0.14 (0.093)



	Family’s annual household income
	−0.081 (0.332)
	−0.176 (0.074)
	−0.072 (0.465)
	−0.199 (0.019)
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