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ABSTRACT

Adherence to prescribed medication is important to the management of all diseases, especially those of chronic nature. Drug effectiveness is substantially compromised by therapy nonadherence. We reviewed the available evidences on the impact of patient preferences for therapy on adherence to a prescribed treatment in chronic diseases requiring long-term treatment. A search on PubMed retrieved 699 publications, leading to a selection of 12 publications: 6 on osteoporosis, 2 on moderate-to-severe asthma, 1 on type 1 diabetes, 1 on type 2 diabetes, 1 on kidney transplantation, and 1 on atrial fibrillation. Overall, 8 studies found a positive association between patient preference and adherence to therapy, while the others found no association. In general, overall adherence was considered to be high in the published studies. The reasons for a positive association included reduced dosing frequency, route of administration, lower costs, and favorable safety profile, which is related to the diverse nature of the pathology and its type and duration of treatment. A literature review suggests that achieving good adherence and persistence to therapy requires evaluation of patient preferences. In a period of increasingly limited resources, more effort is warranted to promote better adherence to therapy, especially when patients must self-manage their disease in the long term. Our results further highlight that insufficient attention has been given to the relationship between patient preference and adherence and point out the complex nature of adherence and the need for adequate patient education. More efforts are also needed to better understand the entity of cost savings for payers for specific treatments and the link with patient preference.
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Introduction

Patient preference to any prescribed medication or therapy is assuming an increasingly important impact in achieving clinically relevant outcomes. For example, the American Diabetes Association (ADA) and the European Association for the Study of Diabetes (EASD) 2018 consensus report for type 2 diabetes emphasizes that patient choices and preferences are of utmost importance when choosing a therapy (1). Adherence to prescribed medication is important to the management of all diseases, and especially those of a chronic nature such as diabetes, dyslipidemia, and hypertension since disease-related symptoms are often absent, and because long-term drug effectiveness is substantially compromised by nonadherence to therapy. According to a report from the World Health Organization (WHO), adherence to long-term therapy is a problem of global magnitude and averages about 50% in developed countries (2). Moreover, poor adherence is associated with poorer outcomes and increased costs of care (2).

It has also been hypothesized that increasing adherence to medications may have a greater impact on a population’s health than further improvements in medical therapies (3). Poor adherence decreases the effectiveness of therapy and leads to suboptimal use of resources as undertreated patients tend to develop complications and comorbidities (4,5). In type 2 diabetes and hypertension, poor adherence rates may result in poorer health outcomes and increased mortality (4-8). Several studies in chronic conditions have also demonstrated that poor adherence is associated with adverse consequences in terms of risk of hospitalization and overall costs (9). For diabetes, hypercholesterolemia, and hypertension, savings in all-cause medical costs have been reported when levels of adherence are high (10).

Lack of adherence is influenced by multiple factors that include psychological issues, polypharmacy, and ease of obtaining and administering the medication, as well as patient motivation and education (11). Several studies on patient preferences for a variety of therapies have suggested that increased patient preference for one therapy over another is likely to be associated with increased adherence to therapy (7,11,12). However, only a limited number of studies have measured the potential impact of patient preferences on adherence, meaning that both dimensions have been quantified in the same study.

With mounting attention to overall costs of healthcare, increasing weight is being given to cost-effectiveness of any given treatment. Indeed, it has been suggested that patient preferences for treatment may have significant implications for cost-effectiveness by affecting not only costs but also clinical outcomes (13). The impact of adherence and its potential importance in both clinical and economic terms can be highlighted by considering data from Italy where only 31% of patients with chronic diseases refer that they are completely adherent to therapy (14). Accordingly, payers should implement cost-effectiveness models that incorporate patient preferences (13).

Based on all these considerations, we performed a literature search and narrative review with the objective of overviewing the available evidence on the impact of patient preferences for therapy on adherence to a prescribed treatment in diseases requiring long-term treatment to help improve decision-making processes for physicians and payers. Focus was placed on chronic diseases, since outcomes are likely to be more linked to adherence to therapy in the long term.



Materials and methods


Overall strategy

The methods, including the search strategy, were developed based on relevant literature (15-18). A narrative literature review (19) of published studies assessing compliance, adherence, or persistence and treatment preferences from 2010 (inclusive) to April 20, 2021, was conducted using the PubMed-NCBI database. The following search string was used: (“Patient Preference”[mesh] OR Preferen*[tiab]) AND (adherence[tiab] OR compliance[tiab] OR persistence[tiab] OR concordance[tiab]) AND (“Chronic Disease”[mesh] OR diabetes OR copd OR asthma OR “chronic obstructive pulmonary disease” OR hypertension OR osteoporosis OR “Chronic Disease” OR “Chronic condition”) With the exception of Medical Subject Headings (MeSH) terms associated with each article, to maximize the retrieval of relevant articles, keywords were searched only within the title and abstract. To increase sensitivity, the keyword “preference” was truncated to “preferen” and followed by the special operator “*” (e.g., to catch both preference and preferential). Further truncation did not improve sensitivity and was associated with a drastic deterioration in specificity of articles retrieved. Similar tests were carried out for all the other keywords. While the search priority was the association between patient preferences and medication adherence, associations between patient preferences and clinical efficacy were included if relevant.



Inclusion and exclusion criteria

All studies that involved human subjects of any age with one or more chronic diseases were considered. Focus was given to the Centers for Disease Control and Prevention (CDC) definition of chronic disease as those lasting more than 1 year and which require ongoing medical attention, limit activities of daily living, or both (20), with the exclusion of cancer. Interventions of interest included those related to pharmacological treatment, with or without associated use of medical devices. All studies published in English language including a clear method of how patient preference and medication adherence or persistence (or efficacy) were objectively measured were included. Editorials, review articles, surveys, opinion papers, letters to the editor, case reports or case studies, study protocols, and guidelines were excluded. Publications describing adherence only, preferences only, or those mentioning only self-management behaviors, but not medication adherence, were also excluded, as were speculative articles where patient preference was not directly assessed.

Search results were imported into Microsoft Excel. Two reviewers were responsible for data extraction. A two-part study selection process was used: title and abstract review followed by full-text review. In the first step, two reviewers separately review the title and abstract of citations from the search to determine the eligibility based on the inclusion and exclusion criteria. All articles considered relevant by either reviewer were included in the full-text evaluation where the two reviewers independently evaluated the full-text articles to determine if they met inclusion/exclusion criteria. In case of disagreement about inclusion, full-text articles were reviewed again by both reviewers and if agreement was not reached, this was resolved by consultation with an independent third reviewer. As this is a narrative review, no statistical analyses were performed.




Results

The initial literature search on PubMed retrieved 699 publications. Despite the structured query, the majority of extracted papers were not relevant to the topic of interest.

Analysis led to a selection of 12 publications. Overall, 275 papers were excluded because they did not consider patients’ treatment or device preferences or a specific chronic disease involved; 265 due to article type (e.g., review/editorial); 71 investigated only dietary patterns, exercise, or nonpharmacological devices (e.g., mandibular advancement device or mobile apps); 56 because they explored only patient preferences without quantitative measurements of actual adherence; 12 investigated the treatment decision-making style adopted and not an actual preference for treatment; 6 because adherence of one treatment option was not assessed or close to 100% by study design (e.g., a single injection performed at study enrollment), making pointless any possible comparison with other treatments considered; and 2 because they were related to a study already included (two publications by Kendler (21,22) were excluded as they refer to the one by Freemantle with final results of the study (23) which was included).

The selected studies, listed in Table I, included 6 papers on osteoporosis, 2 on moderate-to-severe asthma, 1 on type 1 diabetes, 1 on type 2 diabetes, 1 on atrial fibrillation, and 1 in patients with a stable kidney transplant. Overall, 6 studies found a positive association between patient preference and adherence to therapy, while the others found no association.


TABLE I - Studies included on patient preference and adherence to therapy



	Author
	Disease
	Main aim
	Study design
	No. patients
	Main finding





	Eliasaf et al. 2016 (25)
	Osteoporosis
	Determine compliance and persistence with osteoporosis therapy among postmenopausal women and to assess attitudes regarding treatment resumption among patients on drug holiday.
	Prospective observational study
	150
	Compliance was high overall (80%); there was not a preferred medication among patients on drug holiday.



	Freemantle et al. 2012 (23)
	Osteoporosis
	Compare treatment adherence between subcutaneous denosumab every 6 months and oral alendronate once weekly.
	2-year, randomized, crossover study
	250
	Of 198 subjects expressing treatment preference, 92.4% preferred injectable denosumab over oral alendronate. Denosumab was associated with less nonadherence than alendronate (first year, 11.9% vs. 23.4%; second year, 7.5% vs. 36.5%).



	Jarab et al. 2020 (24)
	Osteoporosis
	Explore factors associated with medication nonadherence in Jordan.
	Observational
	296
	72.3% were nonadherent; patients were less likely to adhere to the prescribed medications with each unit increase in the number of prescribed medications and if they did not have a trust in the efficacy of the medications.



	Oral et al. 2015 (27)
	Osteoporosis
	Examine the level of compliance and persistence in patients with postmenopausal osteoporosis receiving daily risedronate with either fixed dosing of three different timing regimens (A: before breakfast; B: in-between meals; C: before bedtime) or with flexible dosing.
	Randomized, crossover study
	448
	49.7% preferred flexible and 50.3% fixed timing; a significant difference between the flexible and fixed regimens was seen in persistence in favor of the flexible regimen. Persistence was defined as the continuation of treatment at Week 26.



	Sakai et al. 2014 (26)
	Osteoporosis
	Evaluate the effects of once-monthly minodronate on treatment persistence and clinical parameters in outpatients previously treated with daily or weekly bisphosphonate products.
	Multicenter, prospective, open-label, observational study
	264 and 133 patients were allocated into the Switch and Continue groups (continue daily or weekly bisphosphonates).
	Approximately 65% of patients were willing to switch to minodronate, with the predominant reason being “less frequent dosing more convenient.” Treatment persistence was significantly higher in the Switch group. Persistence was assessed through Kaplan-Meier curves and analyzed using the log-rank test.



	Thomasius et al. 2016 (28)
	Osteoporosis
	Compared the preference, acceptability, and tolerability of a reformulation of Calcichew D31 500 mg/400 IU and Calcichew D3 500 mg/800 IU with Adcal-D32 500 mg/400 IU and Kalcipos-D 500 mg/800 IU.
	Phase IV, randomized, open-label, two-period, cross-over study
	276
	Patients preferred Calcichew D3 500/400 and Calcichew D3 500/800 over comparators as it is significantly less chalky and sticky, and is easier to chew and swallow. Acceptability did not affect compliance.



	Al Hayek et al. 2020 (31)
	Type 1 diabetes
	Compare preferences and adherence for 6-mm and 8-mm injection needles.
	Prospective cohort study
	62
	6-mm needles were associated with lower pain score, higher patient adherence, greater patient satisfaction, and better glycemic control compared to 8-mm needles.



	Ishii et al. 2018 (32)
	Type 2 diabetes
	Compare the treatment satisfaction of four classes of oral agents: DPP-4 inhibitors, α-glucosidase inhibitors, biguanides, and sulfonylureas.
	12-week, randomized, controlled, open-label study
	64
	DPP-4 inhibitor was the most preferable option in terms of treatment satisfaction and had the highest adherence.



	Plaza et al. 2018 (29)
	Moderate to severe asthma
	Assess the impact of patient satisfaction with an inhaler on adherence and health outcomes.
	Cross-sectional, observational, multicenter study
	778
	High specific satisfaction with an inhaler was associated with younger age, male gender, controlled asthma, high general satisfaction with treatment, high adherence to inhaler, nonsevere asthma, and no trouble with inhaler use.



	Valero et al. 2019 (30)
	Moderate to severe asthma
	Compare patient satisfaction of three dry powder inhalers.
	Register of an observational, multicenter study
	328
	Specific satisfaction with inhaler was significantly higher with Easyhaler™, as well as the percentage of patients with high satisfaction with inhaler. Scores for Easyhaler™ were also significantly better for items such as learning how to use, inhaler preparation, inhaler use, weight and size, and portability. There were no significant differences in asthma control or adherence between inhalers.



	Wu et al. 2019 (33)
	Atrial fibrillation
	Compare persistence and outcomes of non‐vitamin K antagonist oral anticoagulants (NOACs) vs. warfarin.
	Prospective cohort study
	344
	Persistence with anticoagulants was low and dropped sharply at the third month; patients on NOACs had worse persistence at 3, 6, and 12 months than those on warfarin; the main reason for anticoagulant cessation was patient preference (adverse events, costs).



	Hugo et al. 2021 (34)
	Kidney transplantation
	Evaluate conversion from immediate-release tacrolimus (IR-T) to prolonged-release tacrolimus (PR-T) in stable kidney transplant recipients.
	12-month, noninterventional study
	183
	Among patients reporting a preference, 78.4% preferred PR-T. Following conversion from IR-T to PR-T adherence was high and kidney function was stable over 12 months.






In general, overall adherence was considered to be high in the published studies. An exception was the study by Jarab et al in which 72% of patients were nonadherent; patients were less likely to adhere to therapy with each increase in the number of medications and when they did not trust the efficacy (24). In the study by Eliasaf et al, 80% of patients took their medication as directed (64% were on an oral medication, mostly bisphosphonates). However, in comparing treatments for osteoporosis, there was no preferred medication among patients on drug holiday (25). Freemantle carried out a 2-year randomized, crossover trial comparing subcutaneous denosumab every 6 months to oral alendronate once weekly, and reported that denosumab was associated with less nonadherence than alendronate in both years of the trial (first year, 11.9% vs. 23.4%; second year, 7.5% vs. 36.5%) (23). This greater adherence to denosumab was likely related to the greater preference with injections every 6 months rather than an oral drug weekly. In considering dosing frequency, Sakai et al similarly reported that more patients were willing to switch to a weekly bisphosphonate, rather than continuing to receive daily administration, with the predominate reason that less frequent dosing is more convenient. Furthermore, they observed that treatment persistence was significantly higher in the Switch group than the Continue group (89.8% vs. 78.9%; p<0.003) (26). Oral et al compared flexible to fixed dosing regimens in women receiving daily risedronate (27). While there was no difference in preference of the two regimens, a significant difference was seen, with treatment persistence favoring the flexible regimen. Lastly, the trial by Thomasius compared preferences of a reformulated vitamin D/calcium supplement (28). While patients preferred a formulation that was less chalky and sticky, and easier to chew and swallow, acceptability had no effect on compliance.

Two of the remaining studies investigated the use of inhalers in patients with moderate to severe asthma. The trial by Plaza et al found that high patient satisfaction with an inhaler, independently of the medication contained within, was associated with better adherence and, accordingly, better control of asthma (29). As in the study by Valero et al, patients preferred an inhaler that was easy to use and easy to learn to use (30).

The study in type 1 diabetes by Al Hayek et al evaluated 6-mm vs. 8-mm injection needles in terms of adherence, satisfaction, and glycemic control (31). It was reported that the narrower needle was associated with greater satisfaction, better adherence, and improved glycemic control compared to the high-gauge needle. The trial by Ishii et al examined treatment satisfaction of commonly used oral treatments, reporting that DPP-4 inhibitors were preferred over α-glucosidase inhibitors, biguanides, or sulfonylureas (32). DPP-4 inhibitors were also associated with better adherence to therapy vs. α-glucosidase inhibitors, biguanides, or sulfonylureas (93%, 87%, 64%, and 62%, respectively). The authors concluded that the higher treatment satisfaction of patients can motivate therapeutic adherence, likely resulting in better glycemic control (32). Wu et al compared persistence and outcomes of non‐vitamin K antagonist oral anticoagulants (NOACs) to warfarin. Patients on NOACs were seen to have worse persistence at 3, 6, and 12 months than those on warfarin; the main reasons for anticoagulant discontinuation cited were related to patient preference such as adverse bleeding events and costs (33).

Lastly, Hugo et al examined the effects of converting patients with a stable kidney graft from immediate-release tacrolimus (IR-T) to prolonged-release tacrolimus (PR-T) (34). Over a period of 12 months, there was no change in renal function, adherence was high; 98% of patients referred that they were satisfied or very satisfied with the therapy, while 78% preferred PR-T.



Discussion

Herein, we performed a literature search yielding 12 publications in order to overview the available investigations on patient preferences and adherence to therapy for chronic diseases. Of note, there were more studies on osteoporosis (n = 6) compared to other chronic diseases, although this may possibly be explained that during the time of these studies more costly injection therapies were beginning to replace more consolidated treatments. The majority (8/12) of the studies in the present review reported a positive association between patient preference and adherence to therapy. The reasons for a positive association included reduced dosing frequency, route and means of administration, lower costs, and a more favorable safety profile. These factors may be related to the diverse nature of the pathology and its treatment.

Four of the studies did not report a direct association between patient preference and adherence to treatment, although this can likely be explained by factors related to the individual study. Considering the studies on osteoporosis, that by Eliasaf et al reported that their study included highly motivated patients, that compliance was higher than that previously reported in the literature, and that patients on drug holiday did not have a preference for medication (25). All these factors may have had a role in the lack of significant differences. The trial by Thomasius et al found that while patients clearly had a preferred formulation, acceptability did not influence compliance to therapy (28). This result could be attributed to the short-term nature of that study, which followed patients for only 30 days. Oral et al, instead, observed no difference in preference of the two regimens, and thus an association between preference and adherence cannot be assessed (31).

Moreover, regarding the two studies on inhaler preference for moderate to severe asthma, the study by Plaza et al found a positive association between inhaler satisfaction with adherence, while that by Valero et al found no such association (29,30). However, those authors commented that due to the sample size in the subanalysis performed, the difference in patient satisfaction was not adequate to properly reflect differences in adherence and control of asthma.

In the trial included in the present analysis on type 2 diabetes, DPP-4 inhibitors were considered to provide greater satisfaction with treatment, possibly because of the less frequent dosing and less concern over adverse events compared to other treatments; such factors likely motivate patients to better adherence to therapy and lead to superior glycemic control (32). Moreover, since drug reimbursements were not completely covered by the healthcare system in which the study was carried out, the cost of DPP-4 inhibitors appeared to be a concern for some patients since management of type 2 diabetes is lifelong, thus highlighting the important role of patient preference for therapy (32). Another recent study in patients with type 2 diabetes on oral treatment showed that the vast majority still prefer a daily oral simple therapy, but the second choice was for weekly injection with a ready to use device (35). In the study included in type 1 diabetes on needle preferences, a smaller gauge needle was associated with greater satisfaction in terms of injection comfort and pain as well as greater overall satisfaction. These preferences led not only to greater adherence to therapy but also to significantly fewer hypoglycemic episodes per month and to significantly lower glycated hemoglobin (7.9% vs. 8.3%) (31).

In the study on atrial fibrillation by Wu et al, persistence to therapy with anticoagulants was strongly influenced by costs, as well as with adverse events to treatment (33). Indeed, patients prescribed NOACs had worse persistence than those given warfarin and the study was carried out in China where, as noted by the authors, NOACs are approximately 80 times more expensive than warfarin, which influences not only preference, but the ability to acquire the drug. In that investigation, there was no difference in adverse events between NOACs and warfarin.

Among the studies on osteoporosis, Freemantle et al reported greater adherence and preference with a single subcutaneous injection every 6 months vs. an oral treatment once weekly (23). Moreover, patients crossing over to weekly oral therapy had poorer adherence after the switch, suggesting a treatment sequence effect. The differences in adherence and preference are likely to be related to multiple factors such as frequency of administration, belief in the need for and efficacy of individual therapies, and duration of treatment. The impact of different dosing regimens in osteoporosis was explored by Oral et al who reported that while there was no actual preference for a fixed or flexible dosing regimen, the latter was associated with significantly higher persistence to therapy (27). Overall persistence levels with flexible dosing were 86.0% compared to 78.9% with a fixed regimen. It was speculated that alternate timing for administration of therapy might aid patients with difficulty following traditional before-breakfast dosing, thus offering an additional option that can be more easily incorporated into diverse lifestyles and needs. The importance of timing and frequency of administration can be further highlighted in the study by Hugo et al in kidney transplant patients who preferred prolonged-release tacrolimus over an immediate-release formulation (34). Moreover, PR-T was also easier to remember that IR-T, with the main reasons cited for preferring the prolonged-release formulation being no need to take it in the evening and reduced pill burden.

In the study by Jarab et al carried out in Jordan on osteoporosis, adherence was dismal, and 72% of women were nonadherent to therapy (24). Similarly low rates of adherence in osteoporosis were also reported in a study from the US where nonadherents were 70% at 1 year, and 84% at 3 years (36). Increased number of medications was a primary reason for nonadherence in the study by Jarab et al, although it should be mentioned that patients were taking an average of five medications, three of which were for osteoporosis. This highlights the need to simplify the overall therapeutic regimen. The study also reported that lack of trust in efficacy was a major motivator for nonadherence, which stresses the need for patient education and establish a good physician-patient relationship.

The manifestation of medical and psychological complications of any disease worsens the quality of life and leads to inefficient use of resources. Taken together, the consequences of poor adherence compromise the possibility that a healthcare system can fulfill the needs of patients. The problem of adherence to therapy occurs whenever self-administration of the treatment is required, regardless of the type and severity of the illness and the possibility of access to treatment. While the problem may seem simple, poor adherence is multifactorial and is related to factors related to the patient, its treatment, and the disease (2,11). For example, patients with diabetes generally have other comorbidities such as hypertension, obesity, and depression, which may contribute to a less than adequate response to therapy (37). Costs also increase 2.2-3.2 times when the patient develops micro- and macrovascular complications that could be prevented (38). The costs of hospitalization, which include treatment of long-term complications such as heart disease, can account for more than 50% of total costs (38). Thus, economic and social benefits will become substantial only if the healthcare system can achieve a greater level of efficiency in promoting adherence to self-management of chronic disease. The ongoing challenge is demonstrated from a study in Italy, wherein 45% of patients with a chronic disease indicated that they did not understand their disease and were not able to self-manage it; only 31% declared that they were completely adherent to therapy and over 50% of patients said they had thought about abandoning care for their disease (14).

This suggests that in order to achieve good adherence and persistence, evaluation of patient preferences is a crucial step. A study conducted in Italy on preference toward different therapeutic options in injection-naïve and -non-naïve patients with type 2 diabetes clearly showed preference for simple oral therapies and with a low risk of side effects to therapy in injection-naïve subjects (39). The situation dramatically changed in patients who had already experienced injection therapy, who preferred that their therapy be administered with a ready to use device over the possibility of going back to oral therapy. Moreover, when considering all the different therapeutic attributes, among all patients the most preferred option was for a weekly injectable therapy with a ready to use device, while the first oral daily therapy ranked fifth (39).

The WHO has classified barriers to adherence into five dimensions: healthcare team/system, therapy, condition, patient, and socioeconomic‐related barriers (2). Better understanding of the barriers to adherence is needed to overcome them and increase therapeutic outcomes in chronic disease. In the past, less emphasis was placed on adherence, but this paradigm seems to have been gradually changing over the years; this may be related to the aging population and increased prevalence of chronic disease. Considering other dimensions of the WHO classification, individual patient characteristics such as age and level of education may be related to adherence, in addition to factors such as costs depending on the specific setting. Thus, despite the somewhat limited evidence to date, it should be assumed that patient preference has an impact on adherence.

The present analysis has some limitations. Firstly, we considered only a single database and it is possible that additional studies were not retrieved from the literature search. Secondly, the inclusion criteria were very strict, with the result that only a small number of publications were included. Lastly, four studies included considered patient satisfaction as a proxy for preference. Although a higher satisfaction among treatments will likely result in a preference, this was not directly assessed in those cases.



Conclusion

Our results highlight that insufficient attention has been given to studying the direct relationship between patient preference and adherence, but seem to confirm its existence. It is hoped that this review can serve as a stimulus for further research in this little explored area, which could help to better understand patient needs and desires, with the overarching aim of improving adherence to treatment in chronic diseases, understand the impact on total costs of treatment, and therefore achieve better outcomes. This review also stresses the complex nature of adherence, and the need for adequate patient education so that they understand the benefits of therapy for their particular condition. Costs are undoubtedly important when considering any treatment for a chronic disease, and more efforts are needed to better understand the entity of cost savings for payers for specific treatments and the link with patient preference. If a patient prefers a certain treatment over another, adherence is likely to increase along with better allocation of resources.
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