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What is adherence?  
Adherence is defined as the extent to which a person’s behavior coincides with medical or health 
advice.1,2  
 
What is the prevalence of non-adherence to AEDs in epilepsy? 
AED non-adherence ranges from 25-50%3-6 in adults and 43-58%7,8 in children with epilepsy. 
 
Why does adherence matter?  
The consequences of non-adherence can be severe for patients with epilepsy. Non-adherence can lead 
to any of the following: 

• Continued seizures9-11 
• Poor quality of life12,13 
• Unnecessary antiepileptic drug (AED) changes14 
• Higher healthcare costs15 
• Higher healthcare utilization15-17 
• Pharmacoresistence18 
• Death5,19/sudden unexpected death in persons with epilepsy20 

 
How do you measure adherence?  
There are a variety of methods to measure adherence, both clinically and in research. In the table 
below, strengths and weaknesses of the various approaches are listed.  
 

Table 1: Strengths and Weaknesses of Different Adherence Measurement Methods 
TYPE STRENGTHS LIMITATIONS 
Self-report  Easy to obtain 

 Assesses patient perception 
 Inexpensive 
 Comprehensive 
 Can obtain multiple perspectives  

 Social desirability 
 Recall biases 
 Cannot be obtained from young children 
 

Provider Estimate  Inexpensive 
 Easy to obtain 

 Generally an overestimate 
 Poor accuracy 



 

 

 Simple 
Pill Counts   Inexpensive 

 Objective 
 Variable prescription sources or unknown 

source 
 Does not account for samples 
 Presumptive dosing 
 Potential for medication discarding 
 Requires patients bring prescriptions back to 

clinic 
Prescription Refills/ 
Medication Possession 
Ratio 

 Easy to collect in managed care 
setting 

 Inexpensive 

 Presumptive dosing 
 Potential for medication discarding 

Electronic monitors  Continuous measurement of 
adherence 

 Provides precise data 
 Provides objective data 

 Expensive 
 Technical problems 
 Lost monitors 
 Presumptive dosing 

Blood serum levels  Objective 
 Quantifiable 
 Sensitive to dosing regimens 

 Affected by pharmacokinetic variation 
 Short-term-only reflects past 48-72 hours 
 Invasive 

Hair serum levels  Objective 
 Quantifiable 
 Sensitivity 
 Less invasive than blood serum 

testing 

 Debatable effectiveness 
 Affected by pharmacokinetic variation 

Saliva concentration  Objective  
 Quantifiable 
 Painless (no venous access 

needed) 

 Debatable efficacy 
 May be affected by pharmacokinetic 

variation 
 Needs calibration to individual saliva 

production 
 
 
 
The most frequently used adherence measures in clinical practice are self-report, provider estimate, and 
blood serum levels. Blood serum levels are the most objective but only reflect adherence in the 48-72 
hours prior to the blood draw. While self-report and provider estimates are easy to obtain and 
inexpensive, they are notoriously inflated and inaccurate unless a validated and reliable questionnaire is 
used. For example, the Morisky Medication Adherence scale21 is a commonly used 4-item self-report 
measure. Epilepsy-specific self-management and adherence measures are also valuable, including the 
Pediatric Epilepsy Medication Self-Management Questionnaire22 and the Adult Epilepsy Self-
Management Measurement Instrument.23 If clinicians cannot use validated instruments, open-ended 
and non-judgmental questions can be asked, such as: 



 

 

 
 
 
 
 
 
 
 
 
 
In the research context, we highly recommend using either the Medication Possession Ratio (MPR) or 
electronic monitors, depending on the type of research being conducted. For example, electronic 
monitoring data can provide specific and individualized information for intervention, while MPRs can 
provide population estimates of adherence.  
 
What puts a patient with epilepsy at risk for non-adherence?  
A model of risk factors and outcomes for non-adherence is presented in Figure 1. The model is not 
exhaustive, but represents major drivers of adherence in patients with epilepsy. Predictors or factors 
that influence adherence fall into four major categories: sociodemographic, medical, individual/family, 
and healthcare system. 

“Most people miss doses of their medication at 
some point in time, what has your experience 
been with your AED in the past week? How many 
doses do you think you have missed?” 
 



 

 

 

 
 
Sociodemographic Factors: 

• Age. Adherence is worse for adolescents and young adults24,25 compared to other age groups.  
 

• Socioeconomic status/Income. Low income or socioeconomic status is associated with non-
adherence.8,26 

 
• Sex. No major sex differences have been found consistently; however, adherence needs to be 

carefully examined in pregnant women who may worry about the effects of AEDs on the fetus27. 
 
Medical Predictors: 

• Epilepsy Type. Some studies find lower adherence for individuals with localized seizures17 
whereas others find lower adherence for generalized seizures.25,28 

 



 

 

• Disease Duration. Adherence typically declines over time,29,30 with the best adherence exhibited 
in the first 6 months.  

 
• Older versus newer generation AEDs. Higher adherence is associated with the use of newer 

versus older AEDs3,17 
 

• Dosing Frequency. Less frequent dosing is ideal to improve adherence6, with non-adherence 
being worse for dosing that is greater than 2 times a day.3 

 
• AED Side Effects. Real or perceived side effects of AEDs is related to non-adherence.30-33  

 
• Seizure frequency. Although seizures are usually considered an outcome of poor adherence, 

they may also negatively influence adherence behaviors.34-36  
 
Individual and Family Predictors of Adherence: 

• Cognitive Functioning. The patient’s and family’s ability to think clearly and problem-solve 
barriers that impact adherence37 (e.g., change in schedule, titration or switch in medicines) 
results in better adherence compared to individuals or families with cognitive difficulties (e.g., 
low IQ38). 

 
• Executive Functioning. Better memory is associated with better adherence.39  

 
• Lack of Knowledge. Knowledge about epilepsy and its treatments is associated with better 

adherence.37,40,41 
 

• Health Beliefs. Patient beliefs and perceptions about their health and their illness impact 
adherence behaviors.34,42-45 

 
• Perceived Stigma. Perceived stigma is associated with worse adherence.30,46  

 
• Psychological Comorbidities. Depression,39,45,47,48 anxiety48, and behavior problems38 negatively 

impact adherence. Parental fears and stress are also predictive of AED non-adherence.49,50 
 

• Health Literacy. Lower health literacy (e.g., the degree to which individuals have the capacity to 
obtain, process, and understand basic health information and the services need to make 
appropriate health decisions51) is associated with poorer adherence.52 

 
• Social support. Increased social support is a predictor of better adherence.30,45,53 

 



 

 

• Family functioning. Better family problem-solving and communication are significant predictors 
of adherence in children.37  

 
• Barriers. Individual and family-identified barriers can impede adherence and include 

forgetting22,31,32,34,54-56, difficulty obtaining medication32,57, difficulty swallowing pills, poor AED 
taste, embarrassment in taking AEDs in front of others, and competing activities/inconvenience.   

 
 
 
 
Healthcare System Predictors of Adherence: 

• Physician-Patient Communication. Poor communication between providers and patients results 
in worse adherence (e.g., misunderstanding dosing).33 

 
• Clinic Visit Frequency. More frequent clinic visits typically results in better adherence,58,59 which 

may be due to more frequent monitoring or white coat adherence (e.g., adherence increases 
prior to and after clinic visits).  

 
• Patient Satisfaction. A positive relationship between patient and physician results in better 

adherence.32,45 Additionally, patient satisfaction with the healthcare they receive more broadly 
(e.g., shared decision making) can improve adherence.50 

 
How can we improve adherence?  
A 2017 Cochrane review of adherence interventions in epilepsy identified 12 studies, with 8 focused on 
adults, three focused on children and/or caregivers and 1 focused on all ages.60 The review indicated 
that intensive reminders and multi-component interventions (e.g., education, problem-solving) 
demonstrate positive results. However, higher evidence-based interventions to improve adherence are 
still needed.  
 
Notably, strategies to improve adherence should be tailored to individual patients and their relevant risk 
factors. Figure 1 identifies the most common adherence barriers and highlights ways for healthcare 
providers to address these barriers in the clinical setting. A handout regarding how to help patients who 
forget to take their AEDs is at the end of this document and can be used in clinical settings. A 
multidisciplinary approach, involving social workers and psychologists, may be necessary for some 
barriers.  
 



 

 

 
 
 
 

Figure 2. Adherence barriers and solutions 



 

 

Remembering to Take Medication 
 
Having a child who needs medication every day can be a challenge. Many families intend to give their 
child’s medication as prescribed, but sometimes simply forget. Your child may need to take medicines 
several times a day and it is hard to remember if you gave each dose. Here are some tips that may help 
you. 
 
Use signs or symbols 

• Post notes in places you see often, like the refrigerator, bathroom mirror or front 
door. Change the location of the notes every once in a while. 

• Wear a bracelet or some other object that reminds you to give the medicine. 
• Make yourself a calendar or schedule that you can put on the refrigerator or 

someplace else that you will see. 
 
Keep the medicine where you can see it 

• You want to keep the medicine where children cannot reach but where you can see 
them 

o Use a pillbox and place it at the back of the kitchen counter 
o Keep it in a place that you walk by every day 

 
Link giving the medicine with a routine 

• At mealtime 
• When your child brushes their teeth 
• At the same time each day, like at 8 am  and 8 pm 
• Give your child their medicine at the same time you take your medicine 
• Come up with a time that has meaning for your family 

 
Use technology as a reminder 

• Set an alarm – on your cell phone, stove, TV, FitBit, or other electronic device 
• If your child is taking medicine at school, send them a text message as a reminder 
• Put a free smartphone app on your phone – ask us for more information about this! 

 
General Tips for Parents: 
Plan ahead if you are going on vacation or changing your routine in some way   

• Try to get extra medicine from the pharmacy if you are leaving the area 
• Print out a medication schedule that you can take with you 
• Keep extra doses of medicine in your purse, backpack or sleepover bag in case you forget to 

bring their medicine with you.   
 
 



 

 

 
At-Home Plan for “Remembering to Take your Medicine”  
 
                    Plan to help give every dose of medication: 
 
Which plan did you pick? 
 
           Visual reminder   Pair with Routine    Person reminder        Alarm         Smartphone 
App 
 
              
Who will be involved? 
 
 
 
 
 
  
Where will this happen? 
 
 
 
      
 
 
When will this happen? 
 
 
 
 
 
 
How will you know it’s working? 
 
 
 
 
 
 
 



 

 

If this plan does not work, we will try: 
 
       Visual reminder    Person reminder   Smartphone 
App 
 
       Pair with routine               Alarm 
 
 
If we need help, we can call: 
 
       Nurse: _______________________________ 
 
       Social Worker: ______________________________________ 
 
       Other: _____________________________________________ 
 
 
 
 
 
References 
1. Modi AC, Pai AL, Hommel KA, et al. Pediatric Self-management: A Framework for Research, 
Practice, and Policy. Pediatrics. Jan 4 2012;129(2):e473-485. 
2. Haynes RB, Sackett DL, Gibson ES, et al. Improvement of medication compliance in uncontrolled 
hypertension. Lancet. Jun 12 1976;1(7972):1265-1268. 
3. Gollwitzer S, Kostev K, Hagge M, Lang J, Graf W, Hamer HM. Nonadherence to antiepileptic 
drugs in Germany: A retrospective, population-based study. Neurology. Aug 02 2016;87(5):466-472. 
4. Zeber JE, Copeland LA, Pugh MJ. Variation in antiepileptic drug adherence among older patients 
with new-onset epilepsy. Ann. Pharmacother. Dec 2010;44(12):1896-1904. 
5. Faught E, Duh MS, Weiner JR, Guerin A, Cunnington MC. Nonadherence to antiepileptic drugs 
and increased mortality: findings from the RANSOM Study. Neurology. Nov 11 2008;71(20):1572-1578. 
6. Cramer JA, Mattson RH, Prevey ML, Scheyer RD, Ouellette VL. How often is medication taken as 
prescribed? A novel assessment technique. JAMA. Jun 9 1989;261(22):3273-3277. 
7. Shope JT. Compliance in children and adults: review of studies. Epilepsy Res. Suppl. 1988;1:23-
47. 
8. Modi AC, Rausch JR, Glauser TA. Patterns of non-adherence to antiepileptic drug therapy in 
children with newly diagnosed epilepsy. JAMA. 2011;305(16):1669-1676. 
9. Modi AC, Wu YP, Rausch JR, Peugh JL, Glauser TA. Antiepileptic drug nonadherence predicts 
pediatric epilepsy seizure outcomes. Neurology. Oct 29 2014;83(22):2085-2090. 



 

 

10. Modi AC, Rausch JR, Glauser TA. Early pediatric antiepileptic drug nonadherence is related to 
lower long-term seizure freedom. Neurology. Feb 25 2014;82(8):671-673. 
11. Cramer JA, Glassman M, Rienzi V. The relationship between poor medication compliance and 
seizures. Epilepsy Behav. Aug 2002;3(4):338-342. 
12. Lin CY, Chen H, Pakpour AH. Correlation between adherence to antiepileptic drugs and quality of 
life in patients with epilepsy: A longitudinal study. Epilepsy Behav. Oct 2016;63:103-108. 
13. Wu YP, Follansbee-Junger K, Rausch J, Modi A. Parent and family stress factors predict health-
related quality in pediatric patients with new-onset epilepsy. Epilepsia. Mar 27 2014. 
14. Modi AC, Wu YP, Guilfoyle SM, Glauser TA. Uninformed Clinical Decisions Resulting From Lack of 
Adherence Assessment in Children with New Onset Epilepsy. Epilepsy and Behavior. 2012;25(4):481-484. 
15. Faught RE, Weiner JR, Guerin A, Cunnington MC, Duh MS. Impact of nonadherence to 
antiepileptic drugs on health care utilization and costs: findings from the RANSOM study. Epilepsia. Mar 
2009;50(3):501-509. 
16. Manjunath R, Paradis PE, Parise H, et al. Burden of uncontrolled epilepsy in patients requiring an 
emergency room visit or hospitalization. Neurology. Oct 30 2012;79(18):1908-1916. 
17. Lee YK, Ah YM, Choi YJ, Cho YS, Kim KJ, Lee JY. Antiepileptic drug adherence and persistence in 
children with epilepsy attending a large tertiary care children's hospital. Epileptic. Disord. Dec 01 
2016;18(4):408-417. 
18. Thomson KE, Modi AC, Glauser TA, Rausch JR, Steve White H. The impact of nonadherence to 
antiseizure drugs on seizure outcomes in an animal model of epilepsy. Epilepsia. Jun 2017;58(6):1054-
1062. 
19. Sillanpaa M, Shinnar S. Long-term mortality in childhood-onset epilepsy. N. Engl. J. Med. Dec 23 
2010;363(26):2522-2529. 
20. Williams J, Myson V, Steward S, et al. Self-discontinuation of antiepileptic medication in 
pregnancy: detection by hair analysis. Epilepsia. Aug 2002;43(8):824-831. 
21. Morisky DE, Green LW, Levine DM. Concurrent and predictive validity of a self-reported measure 
of medication adherence. Med. Care. Jan 1986;24(1):67-74. 
22. Modi AC, Monahan S, Daniels D, Glauser TA. Development and validation of the Pediatric 
Epilepsy Medication Self-Management Questionnaire. Epilepsy Behav. 2010;18(1-2):94-99. 
23. Escoffery C, Bamps Y, LaFrance WC, Jr., et al. Factor analyses of an Adult Epilepsy Self-
Management Measurement Instrument (AESMMI). Epilepsy & Behavior. Sep 2015;50:184-189. 
24. Buck D, Jacoby A, Baker GA, Chadwick DW. Factors influencing compliance with antiepileptic 
drug regimes. Seizure. Apr 1997;6(2):87-93. 
25. Samsonsen C, Reimers A, Brathen G, Helde G, Brodtkorb E. Nonadherence to treatment causing 
acute hospitalizations in people with epilepsy: an observational, prospective study. Epilepsia. Nov 
2014;55(11):e125-128. 
26. Paschal AM, Rush SE, Sadler T. Factors associated with medication adherence in patients with 
epilepsy and recommendations for improvement. Epilepsy Behav. Feb 2014;31:346-350. 
27. Nordeng H, Koren G, Einarson A. Pregnant women's beliefs about medications--a study among 
866 Norwegian women. Ann. Pharmacother. Sep 2010;44(9):1478-1484. 



 

 

28. Shah NM, Hawwa AF, Millership JS, et al. Adherence to antiepileptic medicines in children: a 
multiple-methods assessment involving dried blood spot sampling. Epilepsia. Jun 2013;54(6):1020-1027. 
29. Aylward BS, Rausch JR, Modi AC. An examination of 1-year adherence and persistence rates to 
antiepileptic medication in children with newly diagnosed epilepsy. J. Pediatr. Psychol. Jan 
2015;40(1):66-74. 
30. Getnet A, Woldeyohannes SM, Bekana L, et al. Antiepileptic Drug Nonadherence and Its 
Predictors among People with Epilepsy. Behav Neurol. 2016;2016:3189108. 
31. Tang F, Zhu G, Jiao Z, Ma C, Wang B. Self-reported adherence in patients with epilepsy who 
missed their medications and reasons for nonadherence in China. Epilepsy Behav. Apr 2013;27(1):85-89. 
32. Liu J, Liu Z, Ding H, Yang X. Adherence to treatment and influencing factors in a sample of 
Chinese epilepsy patients. Epileptic. Disord. Sep 2013;15(3):289-294. 
33. Mevaag M, Henning O, Baftiu A, et al. Discrepancies between physicians' prescriptions and 
patients' use of antiepileptic drugs. Acta Neurol. Scand. Jan 2017;135(1):80-87. 
34. Nakhutina L, Gonzalez JS, Margolis SA, Spada A, Grant A. Adherence to antiepileptic drugs and 
beliefs about medication among predominantly ethnic minority patients with epilepsy. Epilepsy Behav. 
Nov 2011;22(3):584-586. 
35. Jones RM, Butler JA, Thomas VA, Peveler RC, Prevett M. Adherence to treatment in patients 
with epilepsy: Associations with seizure control and illness beliefs. Seizure. Oct 2006;15(7):504-508. 
36. Hovinga CA, Asato MR, Manjunath R, et al. Association of non-adherence to antiepileptic drugs 
and seizures, quality of life, and productivity: survey of patients with epilepsy and physicians. Epilepsy 
Behav. Aug 2008;13(2):316-322. 
37. Loiselle K, Rausch JR, Modi AC. Behavioral predictors of medication adherence trajectories 
among youth with newly diagnosed epilepsy. Epilepsy & Behavior. Sep 2015;50:103-107. 
38. Mitchell WG, Scheier LM, Baker SA. Adherence to treatment in children with epilepsy: who 
follows "doctor's orders"? Epilepsia. Dec 2000;41(12):1616-1625. 
39. McAuley JW, Passen N, Prusa C, Dixon J, Cotterman-Hart S, Shneker BF. An evaluation of the 
impact of memory and mood on antiepileptic drug adherence. Epilepsy Behav. Feb 2015;43:61-65. 
40. Carbone L, Zebrack B, Plegue M, Joshi S, Shellhaas R. Treatment adherence among adolescents 
with epilepsy: What really matters? Epilepsy & Behavior. 4// 2013;27(1):59-63. 
41. Dash D, Sebastian TM, Aggarwal M, Tripathi M. Impact of health education on drug adherence 
and self-care in people with epilepsy with low education. Epilepsy Behav. Mar 2015;44:213-217. 
42. Chapman SC, Horne R, Eade R, Balestrini S, Rush J, Sisodiya SM. Applying a perceptions and 
practicalities approach to understanding nonadherence to antiepileptic drugs. Epilepsia. Sep 
2015;56(9):1398-1407. 
43. Chapman SC, Horne R, Chater A, Hukins D, Smithson WH. Patients' perspectives on antiepileptic 
medication: relationships between beliefs about medicines and adherence among patients with epilepsy 
in UK primary care. Epilepsy Behav. Feb 2014;31:312-320. 
44. Lin CY, Updegraff JA, Pakpour AH. The relationship between the theory of planned behavior and 
medication adherence in patients with epilepsy. Epilepsy Behav. Aug 2016;61:231-236. 



 

 

45. O'Rourke G, O'Brien J. Identifying the barriers to antiepileptic drug adherence among adults 
with epilepsy. Seizure. Feb 2017;45:160-168. 
46. Chesaniuk M, Choi H, Wicks P, Stadler G. Perceived stigma and adherence in epilepsy: evidence 
for a link and mediating processes. Epilepsy Behav. Dec 2014;41:227-231. 
47. Ettinger AB, Good MB, Manjunath R, Edward Faught R, Bancroft T. The relationship of 
depression to antiepileptic drug adherence and quality of life in epilepsy. Epilepsy Behav. Jul 
2014;36:138-143. 
48. Guo Y, Ding XY, Lu RY, et al. Depression and anxiety are associated with reduced antiepileptic 
drug adherence in Chinese patients. Epilepsy Behav. Sep 2015;50:91-95. 
49. Bautista RE, Rundle-Gonzalez V. Effects of antiepileptic drug characteristics on medication 
adherence. Epilepsy Behav. Apr 2012;23(4):437-441. 
50. Hazzard A, Hutchinson SJ, Krawiecki N. Factors related to adherence to medication regimens in 
pediatric seizure patients. J. Pediatr. Psychol. Aug 1990;15(4):543-555. 
51. "US Department of Health and Human Services OoDPaHP. National action plan to improve 
health literacy. Washington DC2010. 
52. Paschal AM, Mitchell QP, Wilroy JD, Hawley SR, Mitchell JB. Parent health literacy and 
adherence-related outcomes in children with epilepsy. Epilepsy Behav. Mar 2016;56:73-82. 
53. Shallcross AJ, Becker DA, Singh A, et al. Psychosocial factors associated with medication 
adherence in ethnically and socioeconomically diverse patients with epilepsy. Epilepsy Behav. May 
2015;46:242-245. 
54. Jennum P, Gyllenborg J, Kjellberg J. The social and economic consequences of epilepsy: a 
controlled national study. Epilepsia. May 2011;52(5):949-956. 
55. Asato MR, Manjunath R, Sheth RD, et al. Adolescent and caregiver experiences with epilepsy. J. 
Child Neurol. May 2009;24(5):562-571. 
56. Moura LM, Carneiro TS, Cole AJ, Hsu J, Vickrey BG, Hoch DB. Association between addressing 
antiseizure drug side effects and patient-reported medication adherence in epilepsy. Patient Prefer 
Adherence. 2016;10:2197-2207. 
57. Kleinman NL, Sadosky A, Seid J, Martin RC, Labiner DM. Costs, work absence, and adherence in 
patients with partial onset seizures prescribed gabapentin or pregabalin. Epilepsy Res. Nov 2012;102(1-
2):13-22. 
58. Cramer JA, Scheyer RD, Mattson RH. Compliance declines between clinic visits. Arch. Intern. 
Med. Jul 1990;150(7):1509-1510. 
59. Modi AC, Ingerski LM, Rausch JR, Glauser TA, Drotar D. White coat adherence over the first year 
of therapy in pediatric epilepsy. J. Pediatr. Oct 2012;161(4):695-699 e691. 
60. Al-Aqeel S, Gershuni O, Al-Sabhan J, Hiligsmann M. Strategies for improving adherence to 
antiepileptic drug treatment in people with epilepsy. Cochrane Database Syst. Rev. Feb 03 
2017;2:CD008312. 
 
 
 


