
Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=dppa20

Patient Preference and Adherence

ISSN: (Print) (Online) Journal homepage: www.tandfonline.com/journals/dppa20

Factors Associated with Therapeutic Adherence in
Multiple Sclerosis in Spain

Cristina Soria, Lola Prieto, Esther Lázaro & Amalia Ubeda

To cite this article: Cristina Soria, Lola Prieto, Esther Lázaro & Amalia Ubeda (2023) Factors
Associated with Therapeutic Adherence in Multiple Sclerosis in Spain, Patient Preference and
Adherence, , 679-688, DOI: 10.2147/PPA.S401962

To link to this article:  https://doi.org/10.2147/PPA.S401962

© 2023 Soria et al.

Published online: 13 Mar 2023.

Submit your article to this journal 

Article views: 198

View related articles 

View Crossmark data

https://www.tandfonline.com/action/journalInformation?journalCode=dppa20
https://www.tandfonline.com/journals/dppa20?src=pdf
https://www.tandfonline.com/action/showCitFormats?doi=10.2147/PPA.S401962
https://doi.org/10.2147/PPA.S401962
https://www.tandfonline.com/action/authorSubmission?journalCode=dppa20&show=instructions&src=pdf
https://www.tandfonline.com/action/authorSubmission?journalCode=dppa20&show=instructions&src=pdf
https://www.tandfonline.com/doi/mlt/10.2147/PPA.S401962?src=pdf
https://www.tandfonline.com/doi/mlt/10.2147/PPA.S401962?src=pdf
http://crossmark.crossref.org/dialog/?doi=10.2147/PPA.S401962&domain=pdf&date_stamp=13 Mar 2023
http://crossmark.crossref.org/dialog/?doi=10.2147/PPA.S401962&domain=pdf&date_stamp=13 Mar 2023
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Purpose: Adherence to disease-modifying therapies (DMTs) in multiple sclerosis (MS) is a complex and multidimensional 
phenomenon. Identifying the predictors of therapeutic adherence in MS will guide the design of interventions to improve health 
outcomes. Our aim was to assess the degree of adherence to pharmacological treatments, assess the relationship between patient- 
related factors and pharmacological adherence and to identify predictors of adherence to pharmacological treatments in patients with 
MS in Spain.
Patients and Methods: A cross-sectional nationwide study was carried out in Spain between December 2020 and September 2021. 
The web-based evaluation protocol consisted of a self-questionnaire survey designed ad hoc and the application of validated 
questionnaires to assess adherence, as well as beliefs about medication and quality of life. Predictor variables of adherence to MS 
treatment were assessed using multivariate analysis.
Results: A total of 152 patients with MS participated (mean age: 44 years; 64% were female; and 78% had relapsing-remitting MS). 
Seventy-three percent of the patients reported being adherent to their pharmacological treatment for MS. Forgetfulness was the most 
common cause of non-adherence. Necessity beliefs and concerns beliefs were not statistically associated with adherence. The adherent 
group shows statistically significant better levels of quality of life in the cognitive function subscale than the non-adherent participants 
(p=0.040). Role limitations-emotional, emotional well-being and overall quality of life were not significantly associated with 
adherence. Predictors with a statistical association with adherence to treatment were years of education (OR=0.79; 95% CI: 0.65– 
0.96; p=0.020) and intravenous treatment (OR=3.17; 95% CI: 1.07–9.45; p=0.038).
Conclusion: We found an adequate adherence to pharmacological treatment. Low education and intravenous treatment were 
significant predictors of adherence to DMTs.
Keywords: adherence, disease-modifying therapy, medication belief, quality of life

Introduction
Multiple sclerosis (MS) is a chronic disease of the central nervous system that affects 2.8 million people in the world.1 However, 
despite the fact that the health condition of people with MS seems to have improved over the last decade,2 the disease has a great 
impact on personal, social and healthcare factors due to its tendency to produce disability in young adults, its negative impact on 
work, care needs and treatment costs.3

Although there is no cure at the moment, the availability of disease-modifying therapies (DMTs) has increased in recent years. 
However, to achieve the full therapeutic value of these treatments in MS patients, adherence is essential.4

A systematic review in MS indicates that rates of adherence to pharmacological treatments range between 52% and 
93%, depending on the measurement methods used in the studies, which are very heterogeneous (self-report, electronic 
monitoring or pharmacy-based claims).5

Specifically, a study carried out in Spain reports figures of 71% for adherence to DMTs in patients with MS.6 In MS, a lack of 
therapeutic adherence can influence the evolution of the disease (greater risk of relapse and higher level of disability), the quality 
of life of patients and their emotional well-being, as well as the associated healthcare cost (greater number of hospitalizations and 
emergency hospital visits).7,8
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Together with the pharmacological treatments for MS, rehabilitation treatments and healthy habits play a fundamental role in 
the control of this pathology. Not smoking, engaging in moderate physical activity, eating a balanced diet, maintaining optimal 
levels of vitamin D, avoiding stress, not consuming toxic substances and following rehabilitation treatments are some of the 
general recommendations for people with MS.9,10 The definition of adherence therefore includes pharmacological treatments but 
also lifestyle changes.11

Adherence is a complex and multidimensional phenomenon. The World Health Organization (WHO) categorizes the 
predictors that influence therapeutic adherence into five dimensions: social and economic factors (eg, age or education) health 
care team and system-related factors (eg, patient–doctor relationship), condition-related factors (eg, level of disability), therapy- 
related factors (eg, duration of treatment) and patient-related factors (eg, beliefs about medication or psychological aspects).12 In 
MS, a variety of factors were associated with adherent patients, including age, cognition, depression, treatment satisfaction, 
duration of the disease, severity of disease, comorbidities, route of administration, perceived lack of efficacy and adverse effects of 
the drugs.5,13

The reasons for non-adherence in MS are complex but can be addressed through appropriate interventions by health 
professionals,14 especially those factors that can be modified, such as beliefs about medication. Only a few studies have jointly 
assessed these psychological predictors of non-adherence in the MS population. Therefore, identifying the predictors of 
therapeutic adherence in MS will act as guidance for the design of interventions in order to improve health outcomes and promote 
self-management of treatment and disease in patients with MS.

This study aims to 1) assess the degree of adherence to pharmacological treatments in MS patients; 2) assess the relationship 
between patient-related factors (patients’ beliefs and quality of life) and pharmacological adherence; and 3) identify predictors of 
adherence to pharmacological treatments in patients with MS in Spain.

Materials and Methods
Design
This is a cross-sectional and nationwide study to assess predictors of therapeutic adherence in MS in Spain. Data were 
collected using a self-questionnaire online. This study is reported following the STROBE guidelines15 and approved by 
the Francisco de Vitoria University Research Ethics Committee (31/2020). The research was conducted in accordance 
with the principles of the Declaration of Helsinki. Informed consent was obtained from all participants, and the data were 
collected anonymously.

Setting
The study was carried out in Spain between December 2020 and September 2021. The questionnaire underwent pilot 
testing previously to ensure that patients understood all questions and the usability of the online tool. The pilot survey 
was completed by 10 participants with MS from a patient association (AEFEM Henares) who met all the inclusion 
criteria. No modifications had to be made to the questionnaire after the pilot test.

This study included people with MS from 13 autonomous regions. Patients were included from patient associations which are 
members of the AEDEM-COCEMFE federation (Asociación Española de Esclerosis Múltiple, an entity that is made up of 47 MS 
patient associations nationwide) and from hospitals by healthcare professionals (neurologists, nurses, psychologists and general 
practitioners).

Participants
A total of 152 patients with MS met all the inclusion criteria, which comprised patients 18 years or older, diagnosed with MS and 
receiving DMT for at least 6 months before enrollment. Patients unable to complete the self-administered questionnaire online on 
their own or with help from a caregiver (severe cognitive impairment, major psychiatric disorders or functional reasons) were 
excluded.

To determine the sample size, we considered 55,000 MS patients in Spain (data from the Spanish Society of Neurology), and 
with a 95% confidence level, a sampling error of 8% and a generic proportion of 0.5, we calculated a sample size of 150 
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participants. A consecutive non-probabilistic sampling method was used. Patients were identified by healthcare professional 
collaborators consecutively by order of attendance to their habitual follow-up consultations in hospitals or associations.

Variables and Measurements
The study variables are depicted in Figure 1, which groups the predictors into the WHO dimensions.12 Self-reported adherence to 
DMT 6 months prior to the study was assessed using the standardized Morisky-Green test.16

The web-based evaluation protocol consisted of a self-questionnaire survey designed ad hoc and the application of validated 
questionnaires.

The validated scales included the Morisky-Green questionnaire,16 the Beliefs about Medicines Questionnaire 
(BMQ)17 and four subscales (role limitations-emotional, emotional well-being, cognitive function and overall quality 
of life) from the Multiple Sclerosis Quality of Life-54 (MSQOL-54).18

Self-Questionnaire
A self-questionnaire web-based survey with 143 items was developed for this study arranged into seven areas: 1) Socio- 
demographic factors (13 items); 2) Condition-related factors and therapy-related factors (11 items); 3) Adherence to 
DMT (21 items); 4) Adherence to rehabilitation treatments (22 items); 5) Adherence to healthy habits (26 items), 6) 
Information access (12 items); and 7) Psychological and cognitive factors (38 items). Questionnaire items were 
completed through dichotomous closed questions, Likert-type scales or multiple responses.

Ad hoc items were developed by trained researchers based on the results obtained in two focus groups with patients 
and were reviewed by a multidisciplinary team which included a neurologist, a nurse, a neuropsychologist, a pharmacist 
and a patient association representative.

Morisky-Green Questionnaire
Adherence to DMTs was measured using the Morisky–Green questionnaire,16 validated in the Spanish population.19 The 
scale has been widely used in numerous studies and several chronic diseases and has adequate reliability and internal 
consistency (Cronbach's alpha = 0.61).16 The Morisky-Green questionnaire scale includes four items with yes/no 
answers. Patients were considered non-adherent to treatment if they answered “yes” to any of the questions.

Beliefs About Medicines Questionnaire (BMQ)
The Beliefs about Medicines Questionnaire was used to assess beliefs about DMTs.17 The validated version in Spanish 
was used.20 The 10-item questionnaire contains two subscales: Specific-Necessity Beliefs and Specific-Concerns Beliefs. 
Horne et al were the first to present data supporting the reliability and the criterion-related and discriminant validity in 

Figure 1 Study model.
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different chronic medical conditions.17 In the MS population, Cronbach’s Alpha was α = 0.84 for the BMQ Specific- 
Necessity Beliefs scale and α = 0.69 for the BMQ Specific-Concern Beliefs scale.21 Each subscale includes 5 items, 
scored on a 5-point Likert-scale from “1” (strongly disagree) to “5” (strongly agree). Item-scores were summed for both 
subscales and higher scores indicate greater beliefs.

Multiple Sclerosis Quality of Life-54 (MSQOL-54)
Four subscales from the Multiple Sclerosis Quality of Life-54 (MSQOL-54)18 were selected: role limitations-emotional, 
emotional well-being, cognitive function and overall quality of life. The MSQOL-54 is an MS-specific instrument to measure 
quality of life, adapted to the Spanish population.22 The 4 subscales selected from the MSQOL-54 show good internal consistency 
with Cronbach’s alphas ranging from 0.84 to 0.90.18 The total score for each dimension ranged from 0 to 100, where a higher value 
indicates better health-related quality of life.

Bias
To avoid selection bias, healthcare professionals from patient associations and hospitals were instructed to consecutively recruit 
the first eligible patient by order of attendance to their habitual follow-up consultations, from the start date of the study.

A password-protected website was developed for this study and a unique code was assigned to each healthcare professional 
collaborator, ensuring that participants met all inclusion criteria.

Statistical Methods
Information was collected via an online database, exported to Microsoft Excel (Microsoft Corporation, Redmond US) and 
analyzed using R 3.6 (R Foundation for Statistical Computing). First, we presented descriptive statistics (eg, means or frequencies) 
for socio-demographic and health information. Second, we carried out univariate logistic regressions between the adherence to 
MS treatment and the rest of variables. Any variables with p-values <0.20 were considered potential variables to be included in the 
multivariate model. Variables with variance <5% were excluded from the analysis. Additionally, the variables “satisfaction with 
the neurologist”, “presence of comorbidities” and “time since MS diagnosis (chronicity)” were initially considered for the 
multivariate analysis based on previous evidence.8,13,23

Third, we applied the best subsets regression method with the goodness of fit (R2) metric to identify the variables that best 
predict the adherence to MS treatment. One of the advantages of this method, compared to other common strategies such as 
stepwise regression, is the capacity to identify combinations of variables without eliminating any of them in the process.24 The 
homoscedasticity of the resulting multivariate model was assessed and we considered multicollinearity variance inflation factor 
values >5.

Results
Patient Characteristics
A total of 215 patients with MS completed the survey. Of these individuals, 152 had been treated with a DMT for at least 6 months 
and were included in the final analysis. Their demographic and clinical characteristics are depicted in Table 1.

Overall, the mean age of participants was 44 years (SD± 9.6) and 64% were female. Most patients were married or had 
a partner (67%), did not live alone (90%) and had higher education (86%).

Participants included in the study had been diagnosed for a mean duration of 13.03 years and predominantly had relapsing- 
remitting MS (78%). The mean time on their current DMT was 5.9 years and approximately 80% of the patients had previously 
received another DMT.

Regarding rehabilitation treatments and healthy habits, 38.2% received physiotherapy treatment for MS, 17.8% psychological 
therapy and only 6.6% neuropsychological treatment. 81% of the patients included in the study do not smoke, more than 45% of 
the patients do physical activity between 3 and 7 days a week, 75% eat a balanced diet and 62.5% take vitamin D.

Adherence
According to the Morisky-Green questionnaire, 73% of the patients reported being adherent to their pharmacological treatment for 
MS. Forgetfulness (80.5%) was the most common cause of non-adherence in our study. Regarding the type of DMT: 88.4% 
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patients receiving intravenous treatment were adherent (p=0.003), 69.8% of the patients with self-injectable treatment were 
adherent (p=0.485) and 62.5% of the patients were adherent to their oral treatment (p=0.014).

Patient-Related Factors and Pharmacological Adherence
In our sample, necessity beliefs and concerns beliefs were not statistically associated with adherence. Results of 
the specific BMQ are presented in Table 2.

Table 3 presents the results of the selected subscales from the MSQOL-54, which assess quality of life, 
comparing adherent and non-adherent patients. The adherent group shows statistically significant better levels of 
quality of life in the cognitive function subscale than the non-adherent participants (p=0.040). Role limitations- 
emotional, emotional well-being and overall quality of life were not significantly associated with adherence, 
although a tendency to a higher score in the group of adherents can be observed.

Predictors of Adherence to Pharmacological Treatments
A univariate logistic regression analysis was performed to quantify the association between adherence to DMTs 
and adherence predictors. Factors of the 5 WHO dimensions were included and a total of seven predictors were 
significantly associated with adherence to MS treatment: 1) social and economic factors: age (OR=0.96) and 
years of education (OR=0.82); 2) therapy-related factors: intravenous treatment (OR=4.60), alternative therapies 
not used (OR= 2.45), vitamin D adherence (OR=3.29) and duration of treatment (OR=0.11); and 3) patient- 

Table 1 Demographic and Clinical Characteristics 
(n=152)

Variable Value

Age: mean (SD) 44 (9.6)

Gender: n (%)

Female 97 (64)
Male 55 (36)

Education: n (%)

Primary and secondary 21 (14)
Higher 46 (30)

University 85 (56)
Living condition: n (%)

Not alone 137 (90)

Alone 15 (10)
Patient association: n (%)

No 37 (24)

Yes 115 (76)
MS type: n (%)

Relapsing-remitting 119 (78)

Primary progressive 9 (6)
Secondary progressive 15 (10)

Unknown 9 (6)

Disability level: n (%)
Disability level <33% 22 (14)

Disability level ≥33% and ≤64% 62 (41)

Disability level ≥65% 20 (13)
Not requested/ waiting for resolution 48 (32)

Years since diagnosis: mean (SD) 13.03 (7.54)

Type of DMT: n (%)
Oral 64 (42%

Self-injectable 36 (24)

Intravenous 52 (34)
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related factors: cognitive function (OR=1.02). None of the health care system factors or condition-related factors 
were significantly associated with adherence. Table 4 presents the results of the univariate analysis.

Only two predictors maintained a statistical association with adherence to treatment in the multivariate model: years of 
education (OR=0.79) and intravenous treatment (OR=3.17). The results of the multivariate analysis are shown in Table 4.

Table 2 Univariate Analyses Between BMQ Scores and Patient Adherence

Medication Beliefs - BMQ Non-Adherent  
Mean (SD)  

n=41

Adherent  
Mean (SD) 

n=111

OR 95% CI p-value

Necessity 17.56 (3.75) 18.84 (3.43) 1.11 1.00–1.23 0.052
Concern 13.88 (3.59) 13.04 (4.10) 0.95 0.86–1.04 0.248

Table 3 Univariate Analyses Between MSQOL-54 Subscale Scores and Patient Adherence

MSQOL-54 Subscales Non-Adherent  
Mean (SD) 

n=41

Adherent  
Mean (SD) 

n=111

OR 95% CI p-value

Role limitations-emotional 40.65 (42.49) 47.45 (40.58) 1.00 0.99–1.01 0.365
Emotional well-being 57.95 (25.09) 61.76 (19.24) 1.00 0.99–1.03 0.319

Cognitive function 63.41 (27.24) 71.71 (19.08) 1.02 1.00–1.03 0.040*

Overall quality of life 62.60 (17.16) 65.02 (16.34) 1.01 0.99–1.03 0.423

Note: *Significant at p< 0.05.

Table 4 Predictors of Adherence to DMTs: Results of a Univariate Analysis and Multivariate Analysis

Univariate Analysis Multivariate Analysisa

OR 95% CI p-value OR 95% CI p-value

Social and economic factors

Age (years) 0.96 0.92–0.99 0.023* 0.96 0.92–1.01 0.130

Sex 1.13 0.53–2.40 0.751 – – –

Education (years of education)b 0.82 0.69–0.96 0.017* 0.79 0.65–0.96 0.020*

Health care system factors

Appointment-keeping 0.66 0.13–3.25 0.609 – – –

Satisfaction with their neurologist 1.67 0.70–3.99 0.252 – – –

Condition-related factors

Disability levelc

Grade <33% – – – – – –

Grades between ≥33% and ≤64% 0.72 0.23–2.24 0.570 – – –

Grade ≥65% 0.55 0.14–2.11 0.382 – – –

Unknown 0.99 0.30–3.30 0.986 – – –

MS Type

Relapsing-remitting MS – – – – – –

Primary progressive MS 2.95 0.35–24.5 0.318 – – –

Secondary progressive MS 0.56 0.18–1.67 0.294 – – –

Unknown 1.29 0.25–6.52 0.760 – – –

Presence of comorbidities 0.63 0.28–1.39 0.248 – – –

Chronicity (years since diagnosis) 0.97 0.93–1.02 0.297 – – –

(Continued)
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Discussion
Adherence to DMTs in MS is a complex and multidimensional phenomenon. In this study, we aimed to identify 
predictors influencing adherence to MS treatment in Spain.

Even though our study included a limited number of patients, it can be considered representative of the MS 
population since the patient characteristics of our sample, mean age (M=44, SD=9.6) and proportion of patients with 
relapsing-remitting MS (78%) were consistent with those from a recent Spanish study that reported data from 490 
patients with MS.2

Although there is great variability in adherence rates observed in the literature depending on the measurement methods used in 
the studies, our data were in line with previous studies. The adherence reported in our sample was 73%, which is very similar to the 
71% and 75% reported in studies carried out in Spain using the Morisky–Green test6,25 and several studies in other countries using 
self-reported questionnaires that described mean adherence rates of 74%.5

Beliefs about DMTs were one of the patient-related factors studied in this research. Our study was focused on understanding 
how patients’ beliefs about medication could affect adherence, specifically if the perceived necessity of medication for main-
taining health (Specific-Necessity Beliefs) is associated with adherence, and if the concerns about the adverse consequences of 
medication, like dependence or harmful long-term effects (Specific-Concerns Beliefs) could affect adherence.17 We have not 
found any significative association between MS patients’ beliefs and therapeutic adherence. Three studies have analyzed 
adherence in relation to medication beliefs in MS using the BMQ, with similar findings. Neter et al26 did not find significant 
differences between adherent and non-adherent patients in the necessity and concern beliefs. A German study by Pust et al21 also 
reported lack of significance in the BMQ Specific-Concern scale, and only non-adherent patients in first-line DMT treatment 

Table 4 (Continued). 

Univariate Analysis Multivariate Analysisa

OR 95% CI p-value OR 95% CI p-value

Therapy-related factors

Type of DMT

Oral – – – – – –

Self-injectable 1.36 0.57–3.26 0.485 1.32 0.49–3.56 0.581

Intravenous 4.60 1.71–12.38 0.003** 3.17 1.07–9.45 0.038*

Treatment satisfaction 1.77 0.76–4.15 0.185 – – –

Perceived efficacy 1.25 0.59–2.65 0.557 – – –

Alternative therapies used (never/rarely) 2.45 1.13–5.33 0.024* 1.52 0.58–4.00 0.391

Vitamin D adherence 3.29 1.22–8.92 0.019* – – –

Adverse effects 0.33 0.10–1.10 0.071 0.36 0.09–1.38 0.136

Treatment information 2.43 0.70–8.45 0.162 2.25 0.47–10.82 0.311

Time on current DMT (>2 years) 0.11 0.01–0.88 0.037* 0.24 0.03–2.02 0.188

Patient-related factors

Medication beliefs: Necessity 1.11 1.00–1.23 0.052 1.08 0.97–1.21 0.174

Medication beliefs: Concern 0.95 0.86–1.04 0.248 – – –

MSQOL-54: Role limitations-emotional 1.00 1.00–1.01 0.365 – – –

MSQOL-54: Emotional well-being 1.00 0.99–1.03 0.319 – – –

MSQOL-54: Cognitive function 1.02 1.00–1.03 0.040* 1.01 0.99–1.03 0.367

MSQOL-54: Overall quality of life 1.01 0.99–1.03 0.423 – – –

Notes: DMT, disease-modifying therapies; *p-values <0.05; **p-values <0.01. aVariables with p-values <0.20 were initially considered for the 
multivariate model. Additionally, the variables “satisfaction with the neurologist”, “presence of comorbidities” and “chronicity” were also 
included at the discretion of the researchers. The variables that finally remained in the multivariate model were estimated using the best 
subset selection method. bThe following categories are included: no education: 0 years; primary education: 0–6 years; secondary education: 
7–10 years; basic higher education (non-university) completed: 12 years; advanced higher education (non-university) completed: 14 years; 
university education completed: 17 years; postgraduate education completed: 19 years. cAccording to the Spanish regulation: levels under 
33% are mild (few problems for daily life); levels between 33% and 64% are moderate (significant decrease in capacities); and levels of ≥65% 
are severe (inability to fend for oneself). 
Abbreviations: DMTs, disease-modifying therapies; MS, multiple sclerosis; WHO, World Health Organization.
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showed lower scores in the necessity beliefs. Thach and colleagues27 reported that perceived necessity and perceived concern 
were not associated with adherence to DMTs in the multivariate analysis. These findings are consistent with our data. Interestingly, 
BMQ necessity and concern scores were somewhat higher in our sample than in Thach’s US population, perhaps indicating 
a more conscious attitude towards medication (patient perceptions of medication benefits and risks), which may be related to our 
method of recruiting the patients (about 80% belong to a MS patient association). Horne et al28 conducted a meta-analysis of 94 
studies using the BMQ in a wide range of long-term pathological conditions. In most of them, a higher adherence was associated 
with stronger perceptions of necessity and fewer concerns about treatment. This study is the first to be conducted in Spain which 
looks at medication beliefs in the MS population, therefore more research is needed to validate these data.

The other patient-related factor explored in this study in relation to adherence was quality of life. In our study we found that 
cognitive function, role limitations-emotional, emotional well-being and overall quality of life presented a tendency to a higher 
score in the group of adherents, but only cognitive function was statistically significant. This finding is consistent with another 
Spanish study that reported higher scores in the adherent group for each of the four dimensions of the MSQOL-54 questionnaire 
for injectable treatments and oral treatments.29 Our results are also in line with other studies6,30 which indicate that cognitive 
impairment is significantly associated with non-adherence. One of the possible consequences of cognitive impairment for 
adherence is the increase in forgetfulness. Interestingly, forgetfulness is the most common cause of poor adherence in our 
study and is also indicated in many studies.5,13,23

To our knowledge, there are no studies in our country which address the five dimensions in the WHO model of medication 
adherence. In other regions, some studies identified several key factors associated with adherence, such as age, gender, disability, 
depression, cognition or treatment satisfaction.5,13,14,31 In our study, only years of education and the route of administration were 
significantly associated with adherence to DMTs in the multivariate model.

Regarding the education level, our study shows that the odds of adherence decreased with years of education (OR=0.79; 
p=0.020), so we found higher adherence among patients with a lower education. In line with our results, a multicenter study 
conducted with n=2566 MS patients reported that completion of university education was a predictor of non-adherence.23 In 
a Norwegian study on follow-up of new diagnosis MS patients, high education was also a risk factor for stopping DMTs.32 

However, these results are not consistent with those reported in other chronic conditions12; therefore, more studies with the MS 
population are needed to explain these data. Considering higher education level as a predictor of poor adherence, these persons are 
probably more informed regarding their disease and treatment and are more independent to make decisions. Healthcare 
professionals should be aware of this fact, since it seems contrary to general beliefs in other chronic pathologies, and patients 
with a higher education level may be at a greater risk of non-adherence.

Regarding the administration route, the positive association between intravenous treatment and adherence has been shown in 
previous studies. In accordance with our findings, a study in Spain6 reported that patients with intravenous treatments are more 
adherent than those with subcutaneous and oral administrations. Another study in Latin America33 also concluded that the 
adherence of patients to infusion therapies was higher compared to oral and injectable drugs. A possible explanation for these 
findings is that intravenous treatments are administered in a hospital by a healthcare professional, while oral and subcutaneous 
treatments are self-administered at home by the patient and forgetfulness is a major risk of non-adherence.

Suggestions to Improve Adherence
Adherence is essential to optimize the efficacy of treatments in MS patients.7 It is important that clinicians who are in regular 
contact with patients evaluate and provide support to patients at risk of non-adherence.8

As our study indicates, patients with a higher education level may be at a greater risk of non-adherence. Since this can be 
counterintuitive, healthcare professionals should pay special attention to this predictor to reinforce adherence in this patient 
profile.

As far as possible, when selecting a DMT, besides considering the safety and tolerability of the treatment, it is necessary to take 
into account the impact of the drug on patient needs and lifestyle.8 It is important to involve the patient in the decision-making 
process for selecting the route of administration. To this end, healthcare providers should be trained in communication skills and 
psychological competences to support patients.13
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In the case of oral and injectable treatments, increasing follow-up of patients who self-administer their treatment could 
improve adherence rates. Additionally, to avoid forgetfulness, it may be useful to perform a cognitive assessment, send reminders 
or incorporate the caregivers in the treatment plan.8

Intervention in therapeutic adherence requires a multidisciplinary and individualized approach for each patient. It is essential 
that healthcare professionals have adequate training in therapeutic adherence in order to identify patients with a higher risk of non- 
adherence and select the most appropriate intervention strategy based on the causes of non-adherence.

Limitations
This study has some limitations, which mainly include the relatively small study size and restrictions inherent to patients’ 
reported data. The Morisky–Green test, despite being the most widely used method to assess adherence in the MS 
population, has the disadvantage that as a self-report, it tends to overestimate adherence.34 Another limitation is the 
potential recall bias, as patients answered questions regarding aspects some months ago. In addition, we only used four 
subscales from the MSQOL-54, so the study lacked other potentially relevant data regarding quality of life. Lastly, it is 
possible that patients who voluntarily agreed to participate in this survey have a more active role in their disease and 
treatment management, which may affect the results obtained.

Conclusion
In summary, our study assessed the non-adherence factors of the five dimensions in the WHO model in Spain. Most of the 
participants in the study reported adequate adherence to their pharmacological treatment. Regarding adherence factors, in the 
multivariate analysis, none of the patient-related factors (medication beliefs, quality of life) were significantly associated with 
pharmacological adherence. In this study, only low education and intravenous treatment were significant predictors of adherence 
to DMTs. More research is needed in order to confirm our findings in the MS population in Spain and evaluate the role of several 
psychological and quality of life variables in adherence to DMTs.
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