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ABSTRACT
Medication adherence practices are becoming an important concern for healthcare 
professionals and patients. Globally, medication non-adherence is quite prevalent and 
affecting the healthcare of patients leading to inadequate response to treatment and 
augmented healthcare cost. With the advent of improvised practices in clinical care, 
patient-related problems mainly non-adherence have been conquered to a greater extent. 
Clinical practice is changing over a period contributing more towards patient care. 
Expansion of clinical pharmacy activities with a focused approach towards patient care 
especially optimized pharmaceutical care has seen a tremendous revolution in modern 
era. According to a study, 50% of patients with chronic conditions are not adherent 
to their medications with an estimated adherence range of 17% to 80%. Drugs used 
for asymptomatic chronic conditions have been shown to have low adherence rates. 
Risk of non-adherence has been shown to be rapidly increasing with the initiation of 
chronic medication especially in the first year of its commencement. Medication non-
adherence is one of the most significant reason for inadequate response to drug therapy, 
initial hospitalization, frequent hospital visits and Adverse Drug Events (ADEs) leading 
to inappropriate therapeutic outcome and in turn, raised healthcare cost. Due to lack 
of sufficient support or appropriate channel, there is a growing concern for healthcare 
professionals to take initiative and strengthen the medication adherence practices. 
Clinical pharmacist’s initiatives in this direction has been appreciated and documented 
with clinically proven evidence of better impact on patient’s health-related quality of life. 
Patient tools such as pill reminders, alarming system, dose indicator, standard day-wise 
schedule, colorful pills etc. have brought pill revolution with the intention of improvising 
medication adherence practices worldwide. The current requirement is to monitor such 
patients in clinical practice and encourage them to comply with medication-related 
instructions and adhere to their medication schedule at the most.

Key words: Adverse drug event, Medication Compliance, Medication Non-Adherence, 
Polypharmacy, Prevalence.

INTRODUCTION
Adherence is defined as the extent to 
which patients are able to follow the 
recommendations for prescribed treatments.1 
Patients may be non-adherent at different 
levels of  their treatment. Medication non-
adherence is quite common in patients 
having chronic disease like diabetes mellitus, 
hypertension, geriatric patients having 

multiple co-morbidities, patients on multiple 
drug therapy i.e. polypharmacy and patients 
with psychiatric disorders or any other 
disability. Medication non-adherence may 
lead to inappropriate therapeutic outcome 
which could have significant impact on 
patient’s Health-related Quality of  Life 
(HRQOL) and indirect increase in healthcare 
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costs.2,3

It has been reported in research studies that 50% of  
patients with a chronic condition are not adherent to 
their medications with an estimated adherence range of  
17% to 80%.3

Health practices pose a great challenge today for 
healthcare professionals in order to tackle the medication 
adherence issues. Development of  various softwares, 
mobile applications, patient tools2 and patient diaries 
has improved the current practice but the problem is 
still prevailing.4 

Patient tools such as medication calendar, pill reminder, 
alarm, colored pills and boxes, software regarding 
medication details, mobile applications etc. have 
contributed a lot for improving medication adherence 
practices.2 Applicability of  smart system in clinical 
practice in addition to upcoming new technology 
artificial intelligence, which is an emerging field today, has 
drastically revolutionized the world of  clinical pharmacy.4

Complexity of  medication use and multiple drug therapy 
have affected the medication adherence practices to a 
greater extent. Complexity involves complicated drug 
regimen especially in case of  chronic diseases, frequency 
of  administration multiple times within a single day, 
consuming medications irrespective of  medication related 
instructions (timing and frequency of  administration) etc. 
This can greatly influence medication adherence practices 
among patients on chronic medications.2 

Use of  unnecessary medications or overuse of  medications 
has significantly affected the patient’s outcome. Patients 
irrespective of  any medical condition/s consuming plenty 
of  medications on day to day basis. This could greatly 
affect their health status leading to inappropriate clinical 
outcomes such as Adverse Drug Reactions (ADRs), Drug-
drug Interactions (DDIs), drug-food interaction etc.3

Various strategies can facilitate patients especially with 
chronic diseases to improve and adopt rationalized 
adherence practices.

Strategies to enhance medication adherence 

Minimizing the pill burden 

Patients tend to take more medications even if  at all 
there is no need. Reducing the number of  medications 
and prioritizing some of  the necessary medications can 
minimize the risk of  drug-related problems. Some of  
the add-on medications like proton pump inhibitors, 
anti-emetic, multivitamins etc. which are frequently used 
along with the other primary medications, can be avoided.5 

Retention of  the right medication which has been 
prescribed for the main indication, can help enhancing the 
medication adherence of  patients. It has been observed 
that patients with less number of  medications remember 
to take their medications and don’t mess up with the 
complicated regimen.5,6 

Polypharmacy is quite common among elderly patients. 
Due to multiple co-morbidities, patients are on complicated 
regimen with plenty of  medications. To support such 
patients, we as pharmacist, should try to explain the 
importance of  taking such medications. Patient tools such 
as pill count method, alarming device, color identification 
pills etc. can be used to make sure that they adhere to their 
medications well.7-10

Assessing patients for medication adherence on 
their next follow-up visit 

Medication non-adherence is observed on several 
occasions especially during follow-up visits. Follow-up 
visits are planned in order to review the patient again 
and assess if  there is any difficulty or problem in taking 
the medications such as side effects. Sometimes patients 
refuse to take medications due to fear of  side effects. This 
problem can be overcome by convincing the patient about 
importance of  medications and their role in improving 
the health status.9,11 

Medications are not meant to produce any side effect 
but when consumed it acts differently sometimes giving 
negative outcome affecting the condition of  the patient. 
Monitoring patients on their subsequent follow-ups could 
provide useful information on whether they are adhering 
to their medications or not. Discussing about their health 
conditions can be motivating for them. Medication 
adherence will surely be enhanced with constant guidance 
and motivation.9-11 

Encouraging patients to take their medications on 
time and avoid missing the doses will certainly help in 
improving their adherence. Reduce the fear of  side effects 
by highlighting the point that you are less likely to suffer 
from any adverse effect but if  at all you experience, 
you may stop the medication/s and inform the treating 
doctor. In case of  any emergency, seek immediate 
medication advice by visiting the nearest clinic or hospital 
or pharmacy counter.9,11,12

Periodic reminders for patients having previous 
history of non-adherence

Patients who are non-adherent for long time must be 
called for follow-up visits to discuss about the reasons for 
non-adherence. Reasons could be anything like they don’t 
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want to continue their medications thinking that they are 
quite okay or otherwise they fed up of  being consuming 
medications every day and start skipping doses. Patient 
should be contacted for discussion regarding their non-
adherence status. Pharmacist should try hard to track the 
reason, extract more and more information, interact with 
the patient frequently and resolve adherence issue within 
a short span of  time.12 

Periodic reminders for patients having long standing 
history of  non-adherent to medications are proved to 
be beneficial in long run. Reminders to patients either 
personally, through phone call, sms, what’s app or 
discussing with their family member, relatives, care taker 
may resolve this issue. Patients tend to take medications 
if  insisted upon by healthcare professionals thereby 
improving medication adherence. Reminders certainly 
help them especially if  the medications are too complex 
and creating confusion regarding which one to take or 
which one not. Whatsapp or social networking are some 
of  the smart tools today to help people in getting rid of  
their problems.12 

Support for elderly patients in order to remind 
them for their medications

It is very important to have personal nurse or care taker 
or any family member especially for patients who are 
elderly. They need more attention during that age group. 
Extra care should be provided to console them in their 
loneliness. Forgetfulness is one such problem which 
has been seen in elderly patients. They often forget to 
do a part of  routine activity which is not different from 
medications.7-10 

Presence of  care taker may help them to keep track of  
their medications, routinely take medications on time, 
identify easily and follow the instructions on timely basis. 
Discussion with family members can help in assigning 
the specific task to them for medicine administration on 
timely basis to their elders.7-10

Use of colored codes to identify pills

Many pharmaceutical industries do manufacture 
medications with appealing characteristics especially 
for pediatrics and geriatrics. Use of  colored codes on 
medication blister pack or bottle for the indication 
specified may help in locating the right medication for 
the patient. Therefore, chances of  skipping the dose or 
mixing up of  medication can be avoided.13 

Patients can comfortably consume medications and 
pick the right one from the storage box. In case of  
pediatrics, utmost care should be taken to avoid the wrong 

consumption of  medications because of  eye-catching 
colors. Certain medications are formulated especially 
syrups and suspensions with better taste profile so that 
children can consume it easily. This will certainly help in 
improving their condition.13,14

Extra care in case of pediatrics and geriatrics 
to make them understand the importance of 
adhering to medications

Use of  suspensions or syrups is advisable in case 
of  pediatrics. Extreme care should be taken if  using 
medication device such as inhalers. Few medications 
which require specific training with the use of  medication 
devices, expert advice should be taken. Additional support 
is required in case of  pediatrics. Convincing them for 
medication consumption is a very hard task. To fulfill that 
task, efforts can be made to convince the mother first and 
then the child. Mother will help in providing extra care 
for the kid and giving them the medications on time.15-18

Patients can be trained properly for the use of  medication 
devices such as Metered Dose Inhaler (MDI) with spacer, 
nasal spray etc. The demonstration of  these devices will 
probably help them to understand and repeat the steps. 
This training or demonstration should be done in presence 
of  expert pharmacist in order to make sure that steps are 
followed properly without any miss. Incorrect use or 
skipping of  any step may lead to inadequate therapeutic 
response. Care should be exercised in all cases.15,16,18,19 

Alarming or monitoring devices can be used 
and set according to timings and frequency of 
medications

Use of  automated devices concerned with medicine 
administration and monitoring medication adherence 
have gained much attention today. Consumers are 
attracted toward such devices for example, alarming 
device, pill count device etc.2,20-22 

Availability of  automated devices have simplified the 
procedure with improved medication adherence devices 
which are more advanced. With the advent of  smart 
devices, adherence practices have improved a lot. More 
number of  patients are approaching towards smart 
devices. Fusion of  these smart devices with the ongoing 
system has shifted the trend towards smarter way of  
managing non-adherence issues or problems.20-23

Split the dosage schedule, in case of multiple 
drugs, at different intervals suitable for patients

In case of  multiple drug therapy, it is not suitable for 
patients to consume tablets at one point of  time rather 
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definite dose interval can be designed which is suited 
as per patient’s requirement. Fixed but definite dose 
interval will allow the patient to remember few tablets in 
a particular time interval and consume without affecting 
the other dosage schedule. Medication adherence will be 
achieved with suitable dosage schedule.24,25

The same principle is applicable in case if  drugs are 
prescribed with more frequency like tid or qid. Patients 
may not take multiple tablets at one point. If  rational 
combinations are available and can be recommended 
after consultation with the treating doctor, then 
frequency will be reduced to minimum. Considering 
the pharmacokinetics of  the molecule may help in 
recommending drugs with longer duration of  action and 
less frequency.24,25

Train patients in clinics/hospitals for medicine 
consumption and highlight the importance of 
medicines in their condition

Patients can be treated initially after the medication being 
prescribed in outpatient clinics. Allow the patient to 
consume medication/s in presence of  a treating doctor 
or a pharmacist. In presence of  healthcare professionals, 
patient will be attentive to take medications at least one 
dose prior to the actual dosage schedule. This practice 
will probably help patients to understand the importance 
of  medications on the basis of  discussion raised in 
presence of  a treating doctor or a pharmacist. In addition 
to the basic understanding of  medications, patients will 
get to know more about the way of  administration for 
example through oral route, subcutaneous, intranasal 
or otherwise any other route of  drug administration. 
This will enhance the confidence level of  the patients 
thereby encouraging them to follow the right practice 
and consume medications on time.25-30 

Clinical pharmacist driven approach may promote better 
understanding of  medications apart from web-based 
information. For in-patients at the time of  discharge, 
medication related instructions can be provided by 
showing the medications patient is supposed to take 
during post-discharge period. Physical verification of  
tablets/capsules in presence of  healthcare professionals 
will certainly improve the understanding of  the patient.26-38

Focused group discussions

Chronic disease patients can be asked to visit pharmacy 
clinics for focused group discussions. In this type of  
discussion, patients can be encouraged for more active 
participation, interaction with other patients, to clarify 
doubts and discuss about any medication adherence 
issues. Group discussion will help patients to gain 

confidence and understand their disease condition 
better by observing and sharing the experiences with 
others. Other patients will be in a better position to 
guide and explain the importance of  adherence. In 
such group discussions, patients gain confidence, learn 
effectively from others, share their own experiences, 
clarify issues seen in the past and even discuss with the 
clinical pharmacist to resolve issues or problems. Clinical 
pharmacists driven approach may enhance the medication 
adherence to an extent where issues are completely 
resolved. Any confidential or privacy conflict, if  arises 
can be dealt separately. Medication adherence practices 
are well promoted with focused group discussions.31-39

Confidentiality and privacy should be maintained at all 
times during focused group discussions. Discussion 
between patients observed to be very fruitful. They 
get to know many things about their condition and 
medications. Medication use is very critical in any disease 
state. Medications, if  used appropriately, play a vital role in 
therapeutic management resulting in optimal outcome.40,41 

Problem based discussion

Patient should be encouraged to have one-on-one 
discussion with a clinical pharmacist. Problem based 
discussion will help in resolving many issues whether 
related to personal matters or medication issues. 
Privacy and confidentiality should always be maintained 
throughout the discussion.26-31,40,41 

Issue based discussion can be initiated by involving 
patients in the discussion process with the objective 
of  clarifying from patients the reason for being non-
adherent. After obtaining the reason, the plan can be 
made to resolve the specified problem. Problems in a 
given situation should not compromise with the condition 
of  patients rather pharmacist should try hard to resolve 
the problems.42,43

Self-engagement in medication adherence 
practices

Patient can engage themselves in medication adherence 
practices by practising the day-to-day medication intake, 
remembering the frequency of  medications and duration. 
Appropriate consumption of  medications and following 
the right instructions provided by the treating doctor 
and a clinical pharmacist, patients can train themselves 
in adhering to the medication schedule. Self-engagement 
may promote good adherence behavior among patients. 
Recalling the non-adherence issues with a concern about 
the inadequate response due to lack of  medications or 
skipping medications, may indulge them in adopting good 
adherence practices.42,44,45
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Awareness about medication adherence

Awareness campaign can be held for patients observed 
to be non-adherent and need to follow the proper 
medication plan as instructed. Patients can be explained 
about the medications and their role in the disease 
management. Patients can be allowed to speak in such 
awareness campaign and share their own experiences with 
respect to disease, drugs, adverse effects, dosage regimen 
related instructions etc. For conducting awareness 
campaign, activities can be planned in advance. As a part 
of  planned activities, role play, act, skit and dramas can be 
shown on stage or otherwise open cinema projections can 
be used as a tool to create awareness. Awareness campaign 
being the most appropriate channel for spreading the 
message across masses has been utilized before in many 
health awareness campaigns.28,29

To spread awareness among community, various mobile 
phone applications and social networking sites can be 
also be used in addition to general awareness campaign. 
Patients can be motivated to participate in web activities if  
found feasible and blog by sharing their own experiences 
without disclosing the personal identity.46-48

Health status of the patient

Being a chronic disease patient, patients should strictly 
adhere to the medications and medication related 
instructions. In chronic disease, patients generally lose the 
hope and get demotivated which in turn affect the health 
status of  the patient. Health should be first priority always. 
Patients who have been prescribed with more number 
of  drugs should be very careful with the consumption 
of  medications and their consequences. Consequences 
can be positive or negative. Negative consequences may 
compromise with the safety of  medications leading to 
adverse drug reactions.2,5,49 

Approaching health conscious people

Non-adherent patients can be advised to mingle with 
health conscious people for increasing their level of  
understanding about the benefits of  healthy food and 
adopting better life style in order to ensure better quality 
of  life.50 (Figure 1)

CONCLUSION 
Clinical pharmacist driven focused approach can certainly 
help chronic disease patients in better understanding of  
their disease condition and timely management. With 
improved initiatives in the direction of  medication 
adherence, patients are better relying on clinical 
pharmacist for their disease control and management. 
Due to complexity of  medication use in case of  chronic 
disease, sometimes patients do forget or mix-up their 
medications leading to inadequate response to medication 
or failure of  drug therapy. Clinical pharmacists can play 
a vital role in promoting good medication adherence 
practices in chronic disease patients. Numerous activities 
can be proposed to ensure medication adherence like 
focused group discussion, self-engagement activities, 
open forum discussion etc. 
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ADEs: Adverse Drug Events; ADRs: Adverse Drug 
Reactions; DDIs: Drug-drug Interactions; HCPs: Health 
Care Professionals/Providers; HRQOL: Health Related 
Quality of  Life; MDI: Metered Dose Inhalers. 

SUMMARY
Clinical pharmacist driven focused approach can certainly 
help chronic disease patients in better understanding 
of  their disease condition in addition to therapeutic 
management. Selection of  rational therapeutic plan as per 
individual requirements or needs may improvise patient’s 
adherence thereby optimizing the clinical outcome. 

Figure 1: Conceptual network depicting strategies to  
overcome medication non-adherence.
#HCPs: Healthcare Professionals/Providers
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Clinical pharmacists can play a vital role in promoting 
good medication adherence practices in chronic disease 
patients.

REFERENCES
1. Vrijens B, DeGeest S, Hughes DA, et al. A new taxonomy for describing and 

defining adherence to medications. Br J Clin Pharmacol. 2012;73(5):691-705.
2. Lam WY, Fresco P. Medication adherence measures: An overview. Biomed Res 

Int. 2015;2015:1-12.
3. Hilbink M, Lacroix J, Heiden LB, Halteren AV, Teichert M, Lieshout JV. 

Effectiveness of a medication-adherence tool: study protocol for a randomized 
controlled trial. Trials. 2016;17(1):1-10.

4. Santo K, Chow CK, Thiagalingam A, Rogers K, Chalmers J, Redfern J. 
Medication reminder APPs to improve medication adherence in Coronary Heart 
Disease (MedApp-CHD) Study: A randomised controlled trial protocol. BMJ 
Open. 2017;7(10):e017540. doi:10.1136/bmjopen-2017-017540.

5. Lemay J, Waheedi M, Al-Sharqawi S, Bayoud T. Medication adherence in 
chronic illness: do beliefs about medications play a role?. Patient Preference 
and Adherence. 2018;12:1687-98.

6. Witticke D, Seidling HM, Lohmann K, Send AF, Haefeli WE. Opportunities to 
reduce medication regimen complexity: a retrospective analysis of patients 
discharged from a university hospital in Germany. Drug Saf. 2013;36(1):31-41.

7. Chan FW, Wong FY, So WY, Kung K, Wong CK. How much do elders 
with chronic conditions know about their medications?. BMC Geriatrics. 
2013;13(1):1-7.

8. Patton DE, Hughes CM, Cadogan CA. Theory-based interventions to improve 
medication adherence in older adults prescribed polypharmacy: A systematic 
review. Drugs Aging. 2017;34(2):97-113.

9. Marcum ZA, Gellad WF. Medication adherence to multi-drug regimens. Clin 
Geriatr Med. 2012;28(2):287-300.

10. Marcum ZA, Hanlon JT, Murray MD. Improving medication adherence and 
health outcomes in older adults: An evidence-based review of randomized 
controlled trials. Drugs Aging. 2017;34(3):191-201.

11. Basu S, Garg S, Sharma N, Singh MM. Improving the assessment of 
medication adherence: Challenges and considerations with a focus on low-
resource settings. Tzu Chi Med J. 2019;31(2):73-80.

12. Gadkari AS, McHorney CA. Unintentional non-adherence to chronic 
prescription medications: How unintentional is it really?. BMC Health Services 
Research. 2012;12(1):1-12.

13. Cardarelli R, Mann C, Fulda KG, Balyakina E, Espinoza A, Lurie S. Improving 
accuracy of medication identification in an older population using a medication 
bottle color symbol label system. BMC Family Practice. 2011;12(1):1-8.

14. Liu F, Ranmal S, Batchelor HK, et al. Patient-centred pharmaceutical design 
to improve acceptability of medicines: Similarities and differences in paediatric 
and geriatric populations. Drugs. 2014;74(16):1871-89.

15. Normansell R, Kew KM, Mathioudakis AG. Interventions to improve inhaler 
technique for people with asthma. Cochrane Database of Systematic Reviews. 
2017;3:1-120. [Art. No.: CD012286. DOI: 10.1002/14651858.CD012286.pub2].

16. Simoni AD, Horne R, Fleming L, Bush A, Griffiths C. What do adolescents with 
asthma really think about adherence to inhalers? Insights from a qualitative 
analysis of a UK online forum. BMJ Open. 2017;7(6):1-12. [e015245. 
doi:10.1136/bmjopen-2016-015245].

17. Alexander DS, Geryk L, Arrindell C, et al. Are children with asthma overconfident 
that they are using their inhalers correctly?. J Asthma. 2016;53(1):107-12.

18. Scichilone N. Asthma control: The right inhaler for the right patient. Adv Ther. 
2015;32(4):285-92. [DOI 10.1007/s12325-015-0201-9].

19. Jahedi L, Downie SR, Saini B, Chan HK, Anticevich SB. Inhaler technique 
in asthma: how does it relate to patients’ preferences and attitudes toward 
their inhalers?. Journal of Aerosol Medicine and Pulmonary Drug Delivery. 
2017;30(1):42-52.

20. Kim BY, Lee J. Smart devices for older adults managing chronic disease: 
a scoping review. JMIR Mhealth Uhealth. 2017;5(5):e69 [doi:10.2196/
mhealth.7141].

21. Lu TC, Fu CM, Ma MH, Fang CC, Turner AM. Healthcare applications of smart 
watches. A systematic review. Appl Clin Inform 2016;7(3):850-69. [doi:10.4338/
ACI-2016-03-R-0042].

22. Gandapur Y, Kianoush S, Kelli HM, et al. The role of mHealth for improving 
medication adherence in patients with cardiovascular disease: a systematic 
review. Eur Heart J Qual Care Clin Outcomes. 2016;2(4):237-44. [doi:10.1093/
ehjqcco/qcw018].

23. Davies MJ, Kotadia A, Mughal H, Hannan A, Alqarni H. The attitudes of 
pharmacists, students and the general public on mHealth applications 
for medication adherence. Pharm Pract. 2015;13(4):644. [doi:10.18549/
PharmPract.2015.04.644].

24. Hennein R, Hwang SJ, Au R, et al. Barriers to medication adherence and links 
to cardiovascular disease risk factor control: The Framingham Heart Study. 
Intern Med. J 2018;48(4):414-21. [doi:10.1111/imj.13687].

25. Driel ML, Morledge MD, Ulep R, Shaffer JP, Davies P, Deichmann R. 
Interventions to improve adherence to lipid-lowering medication. Cochrane 
Database of Systematic Reviews. 2016;12:1-135. [Art. No.: CD004371. 
DOI:10.1002/14651858.CD004371.pub4].

26. Jung SH, Lee OS, Kim HS, et al. Medication adherence improvement by using 
Administration Timing Simplification Protocol (ATSP) in cardiovascular disease 
patients. J Atheroscler Thromb. 2017;24(8):841-52. [doi:10.5551/jat.36335].

27. Conn VS, Ruppar TM, Enriquez M, Cooper P. Medication adherence 
interventions that target subjects with adherence problems: Systematic review 
and meta-analysis. Res Social Adm Pharm. 2016;12(2):218-46. [doi:10.1016/j.
sapharm.2015.06.001].

28. Ting CY, Ahmad Z, Adruce S, Hassali MA, et al. Effectiveness and sustainability 
of a structured group-based educational program (MEDIHEALTH) in improving 
medication adherence among Malay patients with underlying type 2 diabetes 
mellitus in Sarawak State of Malaysia: study protocol of a randomized controlled 
trial. Trials. 2018;19(1):310. [doi:10.1186/s13063-018-2649-9].

29. Huang YM, Shiyanbola OO, Smith PD. Association of health literacy and 
medication self-efficacy with medication adherence and diabetes control. 
Patient Prefer Adherence. 2018;12:793-802. [doi:10.2147/PPA.S153312].

30. Conn VS, Ruppar TM, Enriquez M, Cooper PS, Chan KC. Healthcare provider 
targeted interventions to improve medication adherence: systematic review and 
meta-analysis. Int J Clin Pract. 2015;69(8):889-99. [doi:10.1111/ijcp.12632].

31. Gatwood JD, Chisholm-Burns M, Davis R, et al. Impact of pharmacy services 
on initial clinical outcomes and medication adherence among veterans with 
uncontrolled diabetes. BMC Health Serv Res. 2018;18(1):1-9. 

32. Leguelinel-Blache G, Dubois F, Bouvet S, et al. Improving patient’s primary 
medication adherence: the value of pharmaceutical counseling. Medicine. 
2015;94(41):1-8.

33. Bajorek B, Lemay KS, Magin P, Roberts C, Krass I, Armour CL. Implementation 
and evaluation of a pharmacist-led hypertension management service 
in primary care: outcomes and methodological challenges. Pharm Pract. 
2016;14(2):1-13.

34. Messerli M, Blozik E, Vriends N, Hersberger KE. Impact of a community 
pharmacist-led medication review on medicines use in patients on 
polypharmacy--a prospective randomised controlled trial. BMC Health Serv 
Res. 2016;16(1):1-16. [doi:10.1186/s12913-016-1384-8].

35. Harlow C, Hanna C, Eckmann L, et al. Quality of life and medication 
adherence of independently living older adults enrolled in a pharmacist-based 
medication management program. Pharmacy. 2017;5(2):1-9. [doi:10.3390/
pharmacy5020020].

36. Gums T, Uribe L, Vander WMW, James P, Coffey C, Carter BL. Pharmacist 
intervention for blood pressure control: medication intensification and 
adherence. J Am Soc Hypertens. 2015;9(7):569-78. [doi:10.1016/j.
jash.2015.05.005]

37. McNeely EB. Treatment considerations and the role of the clinical pharmacist 
throughout transitions of care for patients with acute heart failure. J Pharm 
Pract. 2017;30(4):441-50. [doi:10.1177/0897190016645435].

38. Erku DA, Ayele AA, Mekuria AB, Belachew SA, Hailemeskel B, Tegegn HG. 
The impact of pharmacist-led medication therapy management on medication 
adherence in patients with type 2 diabetes mellitus: A randomized controlled 
study. Pharm Pract. 2017;15(3):1-7. [doi:10.18549/PharmPract.2017.03.1026].

39. Hindi AMK, Schafheutle EI, Jacobs S. Community pharmacy integration within 
the primary care pathway for people with long-term conditions: A focus group 
study of patients’, pharmacists’ and GPs’ experiences and expectations. BMC 
Fam Pract. 2019;20(1):1-15. [doi:10.1186/s12875-019-0912-0].

40. Noroozi M, Zahedi L, Bathaei FS, Salari P. Challenges of Confidentiality in 
Clinical Settings: compilation of an ethical guideline. Iran J Public Health. 
2018;47(6):875-83.



Wadhwa, et al.: Medication Adherence Practices in Chronic Disease Patients.

76 Indian Journal of Pharmacy Practice, Vol 12, Issue 2, Apr-Jun, 2019

41. Mohammadi M, Larijani B, Emami RSH, et al. Do patients know that physicians 

should be confidential? a study on patients’ awareness of privacy and 

confidentiality. J Med Ethics Hist Med. 2018;11:1-7.

42. Stirratt MJ, Jacob JD, Crane HM, Simoni JM, Czajkowski S, Hilliard ME, et al. 

Self-report measures of medication adherence behavior: Recommendations on 

optimal use. TBM. 2015;5(4):470-82.

43. Roy NT, Sajith M, Bansode MP. Assessment of factors associated with 

low adherence to pharmacotherapy in elderly patients. J Young Pharm. 

2017;9(2):272-6.

44. Náfrádi L, Nakamoto K, Schulz PJ. Is patient empowerment the key to promote 

adherence? A systematic review of the relationship between self-efficacy, health 

locus of control and medication adherence. PLoS One. 2017;12(10):1-23. 

[doi:10.1371/journal.pone.0186458].

45. Palacio A, Garay D, Langer B, Taylor J, Wood BA, Tamariz L. Motivational 

interviewing improves medication adherence: a systematic review and meta-

analysis. J Gen Intern Med. 2016;31(8):929-40. [doi:10.1007/s11606-016-3685-

3].

46. Park JYE, Li J, Howren A, Tsao NW, DeVera M. Mobile phone apps targeting 
medication adherence: quality assessment and content analysis of user 
reviews. JMIR Mhealth Uhealth. 2019;7(1):e11919. [doi:10.2196/11919].

47. Koufopoulos JT, Conner MT, Gardner PH, Kellar I. A web-based and mobile 
health social support intervention to promote adherence to inhaled asthma 
medications: Randomized controlled trial. J Med Internet Res. 2016;18(6):e122. 
[doi:10.2196/jmir.4963].

48. Fujita S, Pitaktong I, Steller GV, et al. Pilot study of a smartphone 
application designed to socially motivate cardiovascular disease patients 
to improve medication adherence. Mhealth. 2018;4:1-8. [doi:10.21037/
mhealth.2017.11.01].

49. Health Quality Ontario. Screening and management of depression for adults 
with chronic diseases: An evidence-based analysis. Ont Health Technol Assess 
Ser. 2013;13(8):1-45. 

50. Unni EJ, Van WE, Shiyanbola OO. Utilizing a 3S (strategies, source and 
setting) approach to understand the patient’s preferences when addressing 
medication non-adherence in patients with diabetes: A focus group study 
in a primary outpatient clinic. BMJ Open. 2019;9(1):1-9. [doi:10.1136/
bmjopen-2018-024789].


