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Nail Biting: Clinical Aspects

Timothy Ivor Williams

A 
History of Psychiatric Attention to the Disorder

Onychophagia (nail biting) is a word of Greek origin (from ονυξ , meaning nail, and φαγειν , meaning to eat). It is unlikely that it was recognized as a problem by the Greeks of classical times because it does not appear in classical literature. There is some evidence, however, that well-kept nails were noticed. Theophrastus (ca. 370 BCE – ca. 285 BCE) describes the appearance of fingernails in the characterization of people. Specifically, he regarded well-manicured fingernails as a sign of the oligarch (Ολιγαρχιας) or authoritarian personality (Jebb 1870). Onygophagist (sic) appears in the Compact Edition of the Oxford English Dictionary as a misspelling in Southey’s book The Doctor (Southey 1836). This chapter uses the phrase “nail biting” rather than onychophagia because “nail biting” is more easily understood.

The earliest reference to nail biting as a nervous habit occurs in a late sixteenth-century French history that describes nail biting as associated with anxiety (de Lisle 1577). The Oxford English Dictionary records the admonition “don’t bite your nails” in a translation of the works of Quevedo, a sixteenth-century Spanish writer (Stevens 1707). Other European traditions have defined nail biting (mordre les ongles, Nagelkauen, comerse las uñas) as being linked to anxiety or anxious personality types.

Freud is often regarded as having suggested that nail biting represented a return to the oral stage of development. Psychoanalytic tradition identified nail biting as representing a conflict of two drives: the desire for the breast represented by putting things in one’s mouth and an aggressive motivation represented by biting (Rosow 1954; Solomon 1955). Although psychoanalytic publications on nail biting continued through the 1950s, related research began to concentrate on measuring aspects of personality (Billig 1941) before the behavioral tradition exemplified by Azrin’s work (Azrin and Nunn 1973) appeared. A peak of treatment research activity that focused on behavioral principles in the late 1970s and early 1980s has been followed by a relative dearth of new research on nail biting. However, since the study of other repetitive behavior problems such as trichotillomania and pathologic skin picking has increased, nail biting has been discussed as part of the proposed obsessive-compulsive disorder (OCD) spectrum. For instance, Nestadt et al. (2003) linked nail biting and skin picking in a multivariate cluster of symptoms in a study examining possible OCD subtypes. Thus, the current literature regards nail biting either as a form of obsessive-compulsive spectrum disorder, often with an implied neurological malfunction, or as a maladaptive learned behavior. These two views are not incompatible because behavioral change and neurological change can co-occur.

 A 
Diagnosis

Nail biting is not recognized as a disorder in the fourth edition of Diagnostic and Statistical Manual of Mental Disorders Text Revision  (DSM-IV TR) (American Psychiatric Association 2000), but the research interest in repetitive behavior disorders suggests that subsequent revisions (DSM-V) may recognize nail biting as a disorder if it affects the person’s life or causes damage to health. While DSM-V will probably include a category for repetitive behavior disorders, this author doubts that nail biting can be regarded as a “disorder” in childhood. A second possible placement of nail biting would be within a category of body-focused repetitive behaviors. Again, whether the term “disorder” could be applied to a behavior that has few ill effects and is common among certain age groups is dubious. Finally, DSM-V could include a wide-ranging category of obsessive-compulsive spectrum disorders into which nail biting might be placed.

 A 
Clinical Picture

Although most nail biters bite only their fingernails, some people bite their toenails as well (Leung and Robson 1990) or overclip their toenails (Leonard et al. 1991). Malone and Massler (1952) described the distribution of numbers of fingernails bitten by both age (5–18 years) and gender. Their data show that about two-thirds of nail biters bite all ten nails (see Figure 13.1). Both the extent of nail damage and the extent of damage to the cuticle and the skin around the nails vary considerably.

[INSERT FIGURE 13.1 HERE]

Occasionally people may bite their nails as part of a behavioral disorder occasioned by intense pain. One series (Mailis 1996) describes four individuals with severe pain caused by both central and peripheral nerve malfunctions, of whom two showed severe nail biting that caused loss of the whole nail. In rare cases, nail biting may cause infections that damage the tissues of the digits (Tosti et al. 1994). In a more extreme case, a Brazilian woman removed the upper joint of one finger by biting her nails as well as damaging most of her other fingers (Dalanora et al. 2007).
Nail biters are often ashamed of their habit (Joubert 1993) and view themselves in a more negative way than people who do not bite their nails (Hansen et al. 1990). Nail biters are also perceived more negatively than people who do not bite their nails (Wells, Haines, and Williams 1998), and this perception may lead to fewer opportunities for valued activities such as employment (Long et al. 1999).

 A 
Assessment Instruments

Nail biting can be reliably and simply measured by using calipers. The nails are measured from the “base of the nail where it separates from the cuticle to the centre point of the top of the nail” (Allen 1996). Some authors have reported total nail length over all ten fingers (Frankel and Merbaum 1982) or mean nail length (i.e., total nail length divided by the number of fingers; see Davidson, Denney, and Elliott 1980). Either figure will provide a simple and reliable indication of nail growth as long as a baseline (pretreatment) measure is taken.

Ladouceur (1979) has argued, however, that nails may grow even though the person is biting them and that a measure of damage to the nails is to be preferred. He used photographs and an observer to determine whether or not nails had been bitten. Interobserver reliability for this measure was 97.8%. Ratings of appearance have also been used by other investigators (Allen 1996; Davidson, Denney, and Elliott 1980; Frankel and Merbaum 1982; Glasgow, Swaney, and Schafer 1981; Twohig et al. 2003). Davidson, Denney, and Elliott (1980) describe their measure as a Cosmetic Appearance Checklist containing six items related to damage to the cuticles and nails, with an interrater reliability of r(0.99. Frankel and Merbaum (1982) used the same checklist and found an interrater reliability of r(0.98. Glasgow, Swaney, and Schafer (1981) used a specially devised measure of nail appearance, the details of which are contained in an MSc thesis. No interrater reliability data were presented in the published paper. Twohig et al.’s (2003) measure, called the Social Validity Scale, contained three 7-point ratings of nail damage, degree of problem, and need for treatment, all rated by judges from photographs of their participants’ hands. No interrater reliability data are presented. The Cosmetic Appearance Checklist used by Davidson, Denney, and Elliott seems preferable in that it measures both nail and cutical appearance and has very good interrater reliability.

Malone and Massler (1952) described a simple 4-point rating scale for each (finger) nail that is bitten. While this has the advantage of simplicity, it is more subjective than measuring the length of the nail. Nevertheless, this measure has been used in a number of studies (e.g., Allen 1996) to compare interventions. There are no data on the measure’s reliability or validity.

The number and duration of nail-biting episodes have also been measured in treatment trials. Azrin, Nunn, and Frantz (1980) used the number of nail-biting episodes per day to compare two treatment conditions that included, as part of the habit reversal intervention, instruction in self-monitoring and recording of nail biting. Because this is a self-report measure, the influence of the demand characteristics of the study is uncertain. In Davidson, Denney, and Elliott’s (1980) study, the statistical tests showed different effects depending on which measure was being analyzed. It is therefore difficult to recommend a self-report of nail-biting episodes as the sole measure of treatment efficacy.

Leonard et al.’s (1991) study stands out from others in both its use of medication as the intervention and in its choice of measures. The authors used three measures. First was an adaptation of the trichotillomania adaptation of the Yale Brown Obsessive Compulsive Scale (YBOCS – TTM) (Swedo et al. 1989) that contained five items, each rated on a scale of 0–5. The items measured the amount of time spent biting nails, intensity of the nail-biting urge, resistance against the urge, and distress and degree of interference in daily life. The second measure was the Nail Biting Impairment Scale, a single 11-point rating scale of impairment caused by nail biting. Finally, the researchers used clinical progress, rated by the clinician on a 0–20 scale. Interrater reliability was reported as kappa scores between 0.78 and 1.00. These scales have not achieved widespread acceptance.

 A 
Prevalence

Although nail biting appears to be a common behavior, there are very few scientifically robust studies of its prevalence. For instance, whereas Wechsler (1931) reported that 44% of children were nail biters at age 13 years, Deardoff, Finch, and Royall (1974) found only 12% were nail biters at a similar age. Figure 13.2 shows the rates of nail biting as reported in studies that surveyed individuals over age ranges varying from 10 to 20 years. Nail biting clearly peaks in childhood and seems to decline over the teenage and early adult period. Nail biting may be less common in women than in men, but the data are from only one study of subjects in the late teens and early adulthood (Coleman and McCalley 1948). The one study that included people in their thirties and forties suggests a slight ongoing reduction in the proportion of nail biters with increasing age, but the data need replication.

[INSERT FIGURE 13.2 HERE]

Drawing clear conclusions about the cross-cultural prevalence of nail biting is difficult because the ascertainment methods differ markedly between studies and because the data are not clearly presented. Thus, one study of oral habits in children from Delhi, India, suggested that less than 1% of schoolchildren bit their nails (Kharbanda et al. 2003), whereas another study of Indian children suggested that as many as 13% of schoolchildren did so (Guaba et al. 1998). In a study of minority populations in China (Li et al. 2001), no ethnic differences were reported, although the level of nail biting reported was very low (1.1%). Similarly wide ranges from the studies of developmental patterns discussed earlier imply that the difficulty may lie in defining the behavior sufficiently to allow studies of cross-cultural prevalence to be meaningful.

One review of nail biting (Wells, Haines, and Williams 1998) tabulated several studies that had identified nail biting both in the general population and in psychiatric patients. Like the cross-cultural literature, the variability of the findings means that determining whether nail biting occurs more or less often in conjunction with mental illness is difficult. For instance, one study found that about one-quarter of young people with depression also bit their nails (Calitz et al. 2007).

More recently, a number of studies have been conducted to determine whether nail biting occurs as part of a putative spectrum of obsessive-compulsive behaviors. Initial studies confirmed that “grooming disorders” such as nail biting occurred more frequently among patients with OCD and their relatives (Bienvenu et al. 2000), but statistical modeling suggests that the association is as strong with general anxiety disorder as with OCD (Nestadt et al. 2003). Nestadt et al. (2003) also demonstrated that the association was strongest for those people who suffered from multiple disorders (a mean of 5+ disorders).

 A 
Age at Onset

When nail biting starts is unclear. The prevalence figures shown in Figure 13.2 suggest that nail biting is largely a school-age phenomenon, with the highest rates in the age range 5 to 17 years. For older teenagers and adults, the data from Malone and Massler’s (1952) study indicate that fewer girls and women than boys and men bite their nails. This could reflect the emphasis young women place on nail treatments such as nail polish and manicures. However, as Friman, Byrd, and Oksol (2001) have observed, the prevalence figures are not robust, and each study appears to produce different results.

 A 
Natural History and Course of Illness

Early studies of nail biting concentrated on the natural history of the problem. These studies suggest that the majority of people who bite their nails stop during childhood and adolescence. One might speculate that as children reach their teens they become more self-conscious and aware of the social disapproval associated with nail biting. Beyond adolescence, the surveys suggest that people stop biting their nails over time. Coleman and McCalley’s (1948) study advanced a number of reasons: social disapproval, realization of the social value of long, well-kept nails, fear of being infected by germs from the nails, and imitation of parental care for their hands. Our experience with asking people why they have stopped biting their nails has suggested that they made a decision to do so and then were sufficiently determined to carry it out. A less optimistic view was expressed by Mangweth et al. (2005), who suggested that nail biting is one of the behaviors that predisposes people to both eating disorders and “polysubstance abuse,” suggesting a common pathway in terms of using physical means to control unpleasant feelings.

 A 
Comorbid Conditions

A number of studies have tried to validate the assertion that nail biting is a nervous habit or is characteristic of nervous people. The results have been mixed, with some studies finding associations between anxiety and nail biting (e.g., Billig 1941; Klatte and Deardoff 1981) whereas others did not (Deardoff, Finch, and Royall 1974; Joubert 1993). A wide range of questionnaires have been used, ranging from personality tests (e.g., Bernreuter Personality Inventory – Billig 1941) to specific measures of anxiety (e.g., Manifest Anxiety Scale – Klatte and Deardoff 1981; State Trait Anxiety Inventory – Gilleard, Eskin, and Savasir 1988). Some authors have suggested instead that nail biting, like other repetitive behaviors, serves either a self-stimulatory or an anxiety-reducing function (Wells, Haines, and Williams 1998; Woods and Miltenberger 1996).

Studies of obsessive-compulsive spectrum disorders have often revealed quite high levels of nail biting, among other habits (e.g., Grant et al. 2006). However, many of these studies have not used comparison groups, making it difficult to determine whether the finding applies to all clinical groups, just to groups with OCDs, or to groups with other impulse control disorders.

 A 
Treatments

Only one trial of pharmacological agents has been described, in which clomipramine and desimipramine were compared in a double-blind, randomized trial (Leonard et al. 1991). Although the results favored clomipramine, the high dropout rate suggests that medication is not an option that nail biters easily adopt. This study also used unique measures, which has rendered comparison of the efficacy of medication with psychological interventions problematic. Pharmacological treatments for other habit disorders have largely used newer selective serotonin uptake inhibitors (SSRIs) such as fluoxetine (e.g., trichotillomania, see van Minnen et al. 2003). Treatment trials using one or more of the SSRIs to determine whether they have better utility than clomipramine seem indicated.

A wide range of psychological treatments for nail biting have been suggested. Those with the most evidence are based on behavioral methods that manipulate the events controlling the occurrence of nail biting. In preparing this chapter, I attempted a systematic review of the treatment literature. The search terms onychophagia and nail-bit and (treatment or intervention) were searched on Google scholar, World of Knowledge, Embase, and Medline. The 15 trials identified are shown in Table 13.1.

[INSERT TABLE 13.1 HERE]

Of the 15 trials using group comparison designs (Table 13.1), most failed to provide sufficient details of the baseline, end of treatment, and follow-up data to enable a meta-analysis to be undertaken. In particular, the published trials frequently do not present means for the separate groups and(or measures of the confidence intervals of the means. Figure 13.3 shows the data for the change in nail length from the beginning to the end of treatment as described in published group comparison trials. For several of these trials, data had to be estimated from the published figures. The three left-hand interventions (wait list, nail care, and nail measurement) in Figure 13.3 can be described as control interventions in that they are not designed to change nail length or nail-biting behavior. Two of these interventions (wait list and nail measurement) do not seem to reduce nail biting. However, in one study (Horne and Wilkinson 1980), nail care (not described) had a major beneficial effect compared with habit reversal or goal setting (which included nail care).

[INSERT FIGURE 13.3 HERE]

Although habit reversal is often recommended in the literature as the treatment of choice, Figure 13.3 does not provide unequivocal support and suggests that simply setting goals for nail-length increase may be sufficient to produce significant increases. One method of determining whether a particular intervention is effective is to conduct a meta-analysis of outcomes across trials. For this chapter, I extracted data from the published literature to find treatment trials that compared active interventions with a waiting list or placebo control. In general, all the treatments showed beneficial effects. However, one treatment, the habit-reversal treatment of Twohig et al. (2003), showed particularly promising results compared with a placebo treatment, in which nail biting was discussed. The habit-reversal treatment of Twohig et al. (2003) incorporated a particularly stringent training criterion for the awareness component, which may explain the treatment’s particularly beneficial effects (see Chapters and , this volume, for additional descriptions of habit reversal interventions).

If increased awareness of nail biting is sufficient to produce beneficial effects, trials that compared self-monitoring with other interventions should show this. Figure 13.4 shows a forest plot of the outcomes of various interventions compared with self-monitoring in two studies. If any treatment was more effective than self-monitoring, then that treatment’s mean effect should differ statistically significantly from the mean effect of self-monitoring. In the forest plot, this would be represented by a horizontal line that did not cross the vertical line of no benefit (i.e., mean difference from self-monitoring (MD) – standard error ( 0). Figure 13.4 shows that the overall mean effect of the treatments is less than that of self-monitoring! Furthermore, the therapist-aided use of the Azrin and Nunn (1973) habit reversal manual did not produce beneficial effects when compared with self-monitoring. Ladouceur (1979) had previously reported no difference between habit reversal and self-monitoring, but no data were published so these data are not included in Figure 13.4.

[INSERT FIGURE 13.4 HERE]
Most treatment trials predate the development of improved analytic techniques to determine the function of a behavior. Meta-analysis has shown that these analytic techniques improve the outcomes of behavioral treatments (Didden, Duker, and Korzilius 1997). At their simplest, behavioral interventions modify either the preceding events or the consequences of a behavior. More complex interventions, such as habit reversal, attempt to modify both simultaneously. The last 25 years have seen a move away from studies of straightforward behavioral interventions toward studies including interventions that concern the cognitive processes associated with behavior.

 B 
Stimulus Control

Another means of refining behavioral treatments of nail biting is to define the situations under which nail biting is more and less likely to occur. Behaviorists distinguish between motivating operations, which alter the reinforcing or punishing effectiveness of events, and discriminative stimuli, which signal the availability of a reinforcer. These distinctions have not yet been applied in studies of nail-biting treatments, although some experiments have demonstrated the importance of the settings in which nail biting occurred (e.g., Williams, Rose, and Chisholm 2007; Woods and Miltenberger 1996). In general, these studies have found that nail biting can be reliably evoked by stressful situations or abated by the presence of another person.

The implications of finding that stress promotes nail biting are clear – stress management interventions should reduce nail biting (e.g., relaxation as suggested by Barrios 1977). How to design interventions that can capitalize on the presence of others to reduce nail biting is less clear. The effects that others have on this behavior have been known since the late nineteenth century.

The research literature has not, however, been able to explain the effect satisfactorily (Aiello and Douthitt 2001). Theories have variously posited effects on arousal, attention, and motivation. Recent research has suggested that the effect may be produced by the knowledge that the person is being evaluated (Feinberg and Aiello 2006). Unfortunately, unpublished research from our lab indicates that high social desirability (the drive to do the right thing, measured by the Marlowe-Crown social desirability scale) does not correlate with suppression of nail biting in the presence of another person (Williams and Zucchelli unpublished), even when more detailed measures of the components of social desirability (i.e., impression management, socially desirable responding) are used (Williams, Smith, and Soorty, unpublished).

 B 
Interventions Using Consequences

The consequences of behavior may change its subsequent probability through appetitive or aversive reinforcement. An appetitive reinforcer increases the likelihood of a behavior, whereas an aversive reinforcer acts to decrease its likelihood. In the case of nail biting, interventions seek to decrease the likelihood of the behavior.

One of the simplest means of attempting to influence nail biting is to paint unpleasant-tasting substances on the nail. This has become a common commercial remedy for nail biting. A brief Internet search found the following products: THUM (contains Cayenne pepper); Stop ‘n’ Grow or Mavala (sucrose octa-acetate and denatonium benzoate); Stop-Bite (ingredients not known); Orly No-Bite (denatonium benzoate); Control-it nail-biting treatment (ingredients unclear). Although these are widely recommended as effective treatments, very few trials have been published that show the claimed benefits. Vargas and Adesso (1976) compared both shock and negative practice with painting an unpleasant tasting substance (believed to be THUM) on the participants’ nails. Figure 13.3 shows three group comparison studies that evaluated the potential of aversion to increase nail length. One study (Davidson, Denney, and Elliott 1980) used an imaginal aversion method, whereas the others (Allen 1996; Silber and Haynes 1992) used Stop ‘n’ Grow. Allen (1996) concluded that “the results of this study are less encouraging than anticipated.” It is therefore difficult to draw firm conclusions about the efficacy of aversive substances. Nevertheless, reputable scientific journals state that mild aversion is the treatment of choice for nail biting that is severe enough to warrant intervention (Jabr 2005).

No studies using appetitive reinforcers have been published. An intervention could be devised that rewarded the absence of nail biting (in technical terms, the intervention would involve a differential reinforcement of other behavior, or DRO, schedule). Naturally occurring rewards for having nails that are not bitten, such as people commenting favorably on well-cared-for nails, could also be studied.

 A 
Conclusions

Nail biting is a common repetitive behavior of childhood that tends to decline in prevalence starting in the mid-teens. How it should be classified, and even whether it should be considered a disorder in DSM-V, remains unclear. A number of interventions have been proposed, but none has shown clear superiority in adequately designed trials. Future trials should include measures of nail length, cosmetic appearance of the hands, and the number of episodes of nail biting. Further research is needed to understand the motivation underlying nail biting in order to facilitate the design of interventions targeting the motivation rather than the behavior itself. Drug treatment has not proven acceptable to people who bite their nails, but attempting a trial of one of the newer SSRIs for severe cases of nail biting may be worthwhile.

 A 
Resources

The Web site http:((www.onychophagia.com( provides some information about nail biting and remedies that may be available to readers, but does not offer evaluations of evidence.

The Web site http:((health.yahoo.com(beauty-overview(nail-biting(healthwise–tw9722spec.html provides a number of suggestions for helping to overcome nail biting, but without evaluation of their empirical support.
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References

BIB Adesso V J, Vargas JM, Siddall JW. Role of awareness in reducing nail-biting behavior. Behav Ther 10:148–154, 1979.
Aiello JR, Douthitt EA. Social facilitation from Triplett to electronic performance monitoring. Group Dynamics Theor Res Pract 5:163–180, 2001.
Allen KW. Chronic nailbiting: A controlled comparison of competing response and mild aversion treatments. Behav Res Ther 34:269–272, 1996.

American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, 4th edition, Text Revision. Washington, DC: American Psychiatric Association, 2000.
Azrin NH, Nunn RG. Habit reversal: A method of eliminating nervous habits and tics. Behav Res Ther 11:619–628, 1973.

Azrin NH, Nunn RG Frantz SE  Habit Reversal Vs Negative Practice Treatment of Nailbiting. Behav Res Ther 18: 281-285, 1980.

 Barrios BA. Cue-controlled relaxation in reduction of chronic nervous habits. Psychol Rep 41:703–706, 1977.
Bienvenu OJ, Samuels JF, Riddle MA et al. The relationship of obsessive-compulsive disorder to possible spectrum disorders: Results from a family study. Biol Psychiatry 48:287–293, 2000.
Billig AL. Finger nail-biting: Its incipiency, incidence, and amelioration. Genet Psychol Monogr 24:13–148, 1941.
Calitz FJW, Veitch M, Verkhovsky A et al. The general profile of children and adolescents with major depression referred to the Free State Psychiatric Complex. S Afr J Psychiatry 13:132–136, 2007.
Coleman JC, McCalley JE. Nail biting among college students. J Abnorm Soc Psycholy 43:517–525, 1948.
Dalanora A, Uyeda H, Empinotti JC et al. Destruição de falanges provocada por onicofagia. An Dermatol 82:5, 2007.
Davidson AM, Denney DR, Elliott CH. Suppression and substitution in the treatment of nail-biting. Behav Res Ther 18:1–9, 1980.
De Lisle F. A legendarie conteining an ample discourse of the life and behaviour of Charles Cardinal of Lorraine, and the house of Guise, 1577.
Deardoff PA, Finch AJ, Royall LR. Manifest anxiety and nail-biting. J Clin Psychol 30:378, 1974.
Didden R, Duker PC, Korzilius H. Meta-analytic study on treatment effectiveness for problem behaviors with individuals who have mental retardation. Am J Ment Retard 101:387–399, 1997.
Feinberg JM, Aiello JR. Social facilitation: A test of competing theories. J Appl Soc Psychol 36:1087–1109, 2006.
Flessner CA, Miltenberger RG, Egemo K et al. An evaluation of the social support component of simplified habit reversal. Behav Ther 36:35–42, 2005.
Frankel MJ, and Merbaum M. Effects of therapist contact and a self-control manual on nail-biting reduction. Behav Ther 13:125–129, 1982.
Friman PC, Byrd MR, Oksol EM. Characteristics of oral digital habits, in Tic Disorders, Trichotillomania, and Other Repetitive Behavior Disorders: Behavioral Approaches to Analysis and Treatment. Edited by Woods DW, Miltenberger RG. Boston: Kluwer, 2001. pp. 197-222
Gilleard E, Eskin M, Savasir B. Nail-biting and oral aggression in a Turkish student population. Br J Med Psychol 61:197–201, 1988.
Glasgow RE, Swaney K, Schafer L. Self-help manuals for the control of nervous habits: A comparative investigation. Behav Ther 12:177–184, 1981.
Grant JE, Mancebo MC, Pinto A et al. Impulse control disorders in adults with obsessive compulsive disorder. J Psychiatr Res 40:494–501, 2006.
Guaba K, Ashima G, Tewari A. et al. Prevalence of malocclusion and abnormal oral habits in North Indian rural children. J Indian Soc Pedodont Prev Dent 16:26–30, 1998.
Hansen DJ, Tishelman AC, Hawkins RP et al. Habits with potential as disorders: Prevalence, severity, and other characteristics among college-students. Behav Modif 14:66–80, 1990.
Horne DJ de L, Wilkinson J. Habit reversal treatment for fingernail biting. Behaviour Research and Therapy 18:287–291, 1980.
Jabr FI. Severe nail deformity. Postgrad Med Online 118:3, 2005.
Jebb RC. The Characters of Theophrastus, 1870. London: Macmillan and company. 
Joubert CE. Relationship of self-esteem, manifest anxiety, and obsessive- compulsiveness to personal habits. Psychol Rep 73:579–583, 1993.
Kharbanda OP, Sidhu SS, Sundaram KR et al. Oral habits in school going children of Delhi: A prevalence study. J Indian Soc Pedodont Prev Dent 21:120–124, 2003.
Klatte KM, Deardorff PA. Nail-biting and manifest anxiety of adults. Psychol Rep 48:82, 1981.
Ladouceur R. Habit reversal treatment: Learning an incompatible response or increasing the subjects awareness. Behav Res Ther 17:313–316, 1979.
Leonard HL, Lenane MC, Swedo SE et al. A double-blind comparison of clomipramine and desipramine treatment of severe onychophagia (nail biting). Arch Gen Psychiatry 48:821–827, 1991.
Leung AKC, Robson WLM. Nailbiting. Clin Pediatr 29:690–692, 1990.
Li Y, Shi A, Wan Y et al. Child behavior problems: Prevalence and correlates in rural minority areas of China. Pediatr Int 43:651–661, 2001.
Long ES, Woods DW, Miltenberger RG et al. Examining the social effects of habit behaviors exhibited by individuals with mental retardation. J Dev Phys Disabil 11:295–312, 1999.
Mailis A. Compulsive targeted self-injurious behaviour in humans with neuropathic pain: A counterpart of animal autotomy? Four case reports and literature review. Pain 64:569–578, 1996.
Malone AJ, Massler M. Index of nail biting in children. J Abnorm Soc Psychol 47:193–202, 1952.
Mangweth B, Hausmann A, Danzl C et al. Childhood body-focused behaviors and social behaviors as risk factors of eating disorders. Psychother Psychosom 74:247–253, 2005.
Miltenberger RG, Fuqua RW. A comparison of contingent vs. non-contingent competing response practice in the treatment of nervous habits. J Behav Ther Exp Psychiatry 16:195–200, 1985.
Nestadt G, Addington A, Samuels J et al. The identification of OCD-related subgroups based on comorbidity. Biol Psychiatry 53:914–920, 2003.
Pennington LA. Incidence of nail biting among adults. Am J Psychiatry 102:241–244, 1945.
Rosow HM. The analysis of an adult nail biter. Psychoanal Q 35:333–345, 1954.
Silber KP, Haynes CE. Treating nailbiting: A comparative analysis of mild aversion and competing response therapies. Behav Res Ther 30:15–22, 1992.
Solomon JC. Nail biting and the integrative process. Psychoanal Q 36:393–395, 1955.
Southey R. The Doctor. New York: Harper and Brothers, 1836.
Stevens J. The comical works of F. de Quevedo. London: John Morphew, 1707.
Swedo SE, Leonard HL, Rapoport JL et al. A double-blind comparison of clomipramine and desipramine in the treatment of trichotillomania (hair pulling). N Engl J Med 321:497–501, 1989.
Tosti A, Peluso AM, Bardazzi F et al. Phalangeal osteomyelitis due to nail biting. Acta DermVenereol 74:206–207, 1994.
Twohig MP, Woods DW, Marcks BA. et al. Evaluating the efficacy of habit reversal: Comparison with a placebo control. J Clin Psychiatry 64:40–48, 2003.
van Minnen A, Hoogduin KAL, Keijsers GPJ et al. Treatment of trichotillomania with behavioral therapy or fluoxetine: A randomized, waiting-list controlled study. Arch Gen Psychiatry 60:517–522, 2003.
Vargas JM, Adesso VJ. A comparison of aversion therapies for nailbiting behaviour. Behav Ther 7:322–329, 1976.
Wechsler D. The incidence and significance of nail biting in children. Psychoanal Rev 18:201–209, 1931.
Wells JH, Haines J, Williams CL. Severe morbid onychophagia: The classification as self-mutilation and a proposed model of maintenance. Aust N Z J Psychiatry 32:534–545, 1998.
Williams TI, Rose R, Chisholm S. What is the function of nail biting? An analog assessment study. Behav Res Ther 45:989–995, 2007.
Woods DW, Miltenberger RG. Are persons with nervous habits nervous? A preliminary examination of habit function in a nonreferred population. J Appl Behav Anal 29:259–261, 1996.
Figure Captions

Figure 1. Distribution of numbers of finger nails bitten in a large sample (Malone and Massler, 1952).
Figure 2. Prevalence of nail biting at different ages as reported in four surveys.

Figure 3 Mean nail length increase for different treatment methods used in controlled studies. Habit reversal is the full habit reversal intervention as described by Azrin & Nunn (1973). Self habit reversal is self administered habit reversal.  

Figure 4: Funnel plot comparing active treatments from three trials (Adesso, Vargas & Siddall, 1979; Davidson, Denney & Elliott, 1980; Twohig, Woods, Marcks & Teng, 2003) with placebo. The figure shows that the active treatment from the Twohig et al. (2003) study has an effect that falls outside the funnel shaped lines of the standard error of the mean for the other studies. 

Figure 5: Forest plot comparing various treatments against self monitoring of nail biting. It can be seen that most of the lines depicting the confidence intervals of the means cross the line of no effect, and that most of the means fall on the negative side of the axis suggesting that most of the treatments are less effective than self monitoring. The meta-analytic mean is represented by the diamond on the grey line at the bottom of the figure and demonstrates that the line of no effect (MD=0) crosses the 95% confidence interval for the overall mean of the treatments. 
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Table 13.1 Group comparison treatment trials

	Reference
	Design (N)
	Treatments
	Significant Results
	Notes
	Measures

	Adesso, Vargas, and Siddall (1979)
	Random group comparison (40)
	Self-monitoring, positive incentive, negative incentive, nail measurement alone, minimal contact 
	No significant difference between groups
	
	Nail length, self-monitored nail-biting episodes

	Allen (1996)
	Group comparison, community volunteers (45)
	Competing response,

mild aversion (chemical),

Self-monitoring
	Mild aversion ( self-monitoring
	All groups showed improvements over time
	Nail length, Malone and Massler rating, skin damage rating, urges to bite nails

	Azrin, Nunn, and Frantz (1980)
	Random allocation, group comparison
	Habit reversal, negative practice
	Habit reversal ( negative practice
	
	Nail-biting episodes per day

	Davidson, Denney, and Elliott (1980)
	Random allocation, group comparison
	Combined treatment, positive treatment, negative treatment, placebo treatment, untreated control
	Positive component and combined treatment ( others
	
	Nail length, cosmetic appearance checklist 

	Flessner et al. (2005)
	Random allocation, group comparison (40)
	Awareness training+social support+competing response, Awareness training+ competing response
	No significant group difference
	
	Nail length, frequency of nail biting 

	Frankel and Merbaum (1982)
	Random allocation, group comparison (75)
	Habit reversal manual with five regular weekly face-to-face sessions, five telephone contacts, no contact
	Contract ( no contact
	Nail-length data not reported
	Nail length, cosmetic appearance, Rosenbaum self-control schedule

	Glasgow, Swaney, and Schafer (1981)
	Group comparison, random assignment (43)
	
	No significant group differences
	
	Appearance ratings, nail length

	Horne and Wilkinson (1980)
	Group comparison
	Simplified habit reversal, simplified habit reversal plus goal setting, nail care and goal setting, wait list
	No statistics provided
	Habit reversal better for preventing relapse
	Nail length, absence of nail biting

	Ladouceur (1979)
	Group comparison
	Habit reversal, habit reversal and self-monitoring, self-monitoring, self- monitoring and graph plotting, wait list
	No significant group differences, all better than wait list
	No data published
	Photographs of nails judged for nail biting

	Leonard et al. (1991)
	Group comparison, blind allocation and assessment (24)
	Clomipramine (CMI) Desimpramine (DMI)
	CMI(DMI
	Substantial dropout rate (46%)
	Nail biting severity scale, nail biting impairment scale, clinical progress scale

	Miltenberger and Fuqua (1985)
	Group comparison (mixed habits – nail biters ( 5)
	Contingent competing response, habit reversal
	?
	
	Number of episodes of nail biting

	Silber and Haynes (1992)
	Group comparison (21)
	Competing response, mild aversion (chemical), self- monitoring
	Competing response ( mild aversion ( self-monitoring
	
	Nail length, skin damage ratings, nail-biting episodes, nail-biting urges

	Twohig et al. (2003)
	Random group comparison (25)
	Habit reversal, talking about nail biting
	Habit reversal ( talking
	
	Nail length, cosmetic appearance

	Twohig and Woods (2001)
	Group comparison
	5-second competing response (CR), 1-minute CR, 3-minute CR 
	
	No statistical tests. Results suggest 3-min CR (1-min CR ( 5-sec CR
	Nail length, cosmetic appearance

	Vargas and Adesso (1976)
	Group comparison, random assignment (61)
	Shock, negative practice, bitter substance, attention control split between self-monitoring or no self-monitoring
	Self-monitoring ( no self-monitoring, no other treatment effects 
	
	Nail length, nail-biting episodes
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Study ID Year n[e]/M[e]/SD[e]n[c]/M[c]/SD[c] (%) with 95% CI

Glasgow azrin self 1981 6.3/10.5/1.9 6.3/10.7/2.1 2.56% | -0.2 (-2.4114  to  2.0114)

Glasgow azrin therapist1981 6.3/12/1.6 6.3/10.7/2.1 5.38% | 1.3 (-0.7616  to  3.3616)

Glasgow perkins self 1981 6.3/9.6/3.2 6.3/10.7/2.1 2.56% | -1.1 (-4.0888  to  1.8888)

Glasgow perkins therapist1981 6.3/10.5/2 6.3/10.7/2.1 4.46% | -0.2 (-2.4645  to  2.0645)

self monitoring therapist1981 6.3/10.8/1.7 6.3/10.7/2.1 5.13% | 0.1 (-2.0098  to  2.2098)

Adesso Positive incentive1979 8/6.0365/0.8414 8/5.9492/1.2343 21.32%|||||||| 0.0873 (-0.9478  to  1.1224)

Adesso Negative incentive1979 8/5.6237/0.9604 8/5.9492/1.2343 19.45%|||| -0.3254 (-1.4092  to  0.7583)

Adesso Nail measurement alone1979 8/5.1633/1.0755 8/5.9492/1.2343 17.75%|||| -0.7858 (-1.9203  to  0.3486)

Adesso Minimal contact1979 8/4.2743/0.9723 8/5.9492/1.2343 19.27%|||| -1.6748 (-2.7636  to  -0.586)

META-ANALYSIS: 100% |||||||||||||||||||||||||||||-0.4784 (-0.9564 to -0.0004)
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