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ABSTRACT
Background. Methotrexate (MTX), a fundamental drug used in treating various rheumatologic diseases such as rheumatoid 
arthritis (RA), is often associated with side effects due to its interference with folate metabolism. Folic acid (FA) is routinely 
prescribed to counteract these adverse effects. However, adherence to FA among MTX users remains an important but 
underexplored issue.
Objectives. This study aimed to assess adherence to folic acid among patients using methotrexate for rheumatologic diseases 
and to identify factors contributing to non-adherence.
Materials and methods. A cross-sectional study was conducted between August and December 2024 at outpatient clinics 
in Al-Basrah and Al-Sayyab Teaching Hospitals, including private rheumatology clinics. Data were collected from 73 patients 
receiving medical care, using structured interviews and medical records. Adherence was evaluated using the medication 
adherence rating scale (MARS) and the medication adherence reasons scale (MAR-Scale). Demographic, clinical, and 
treatment-related characteristics were analyzed. Statistical analysis was performed using SPSS version 27.
Results. Among the 73 patients (91.8% female; mean age: 48.25 ± 14.79 years), 79.5% were non-adherent to folic acid. The 
only factor significantly associated with non-adherence was the duration of folic acid use (p < 0.05). According to the MAR-
Scale, the primary reasons for non-adherence were the burden of multiple medications (31.5%), concerns about long-term 
effects (27.4%), and fear of side effects (21.9%).
Conclusions. This study highlights a high rate of folic acid non-adherence among methotrexate-treated patients. The 
duration of supplementation was the only significant correlate. These findings emphasize the need for targeted adherence 
interventions and enhanced patient counseling in rheumatology clinics.
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INTRODUCTION

Folic acid and methotrexate
Folic acid, a synthetic form of folate, contributes 

to various vital phases of nucleic acid (DNA and 
RNA) synthesis and to the maturation and develop-
ment of red blood cells [1]. Methotrexate is a corner-
stone medication frequently used in managing 
many rheumatologic diseases, such as rheumatoid 
arthritis. As a folate antagonist, methotrexate inter-
feres with folate metabolism, resulting in a well-
known spectrum of side effects, including oral ul-
cers, elevated liver enzymes, and toxic effects on 
red cell precursors, often leading to premature dis-
continuation of the medication. Traditionally, folic 
acid is prescribed alongside methotrexate to reduce 
these adverse effects [2].

On the other hand, the capacity of the enzyme di-
hydrofolate reductase to metabolize folic acid is lim-
ited to approximately 1 mg daily. Any additional un-
metabolized fraction of folic acid might contribute to 
a variety of detrimental effects at the cellular level 
[3].

In rheumatoid arthritis, folic acid doses of 5 mg 
per week are effective in reducing methotrexate-re-
lated side effects without impairing its efficacy [4]. In 
practice, most clinicians avoid prescribing metho-
trexate and folic acid on the same day. However, be-
cause they act through different pathways and have 
relatively simple regimens, concurrent use does not 
reduce methotrexate efficacy [5,6]. Daily folic acid in-
stead of weekly dosing may reduce gastrointestinal 
side effects associated with methotrexate [7].

Methotrexate use in rheumatologic diseases: 
doses and routes of administration

Since its approval in 1988 by the FDA for the treat-
ment of rheumatoid arthritis, methotrexate has re-
mained the benchmark standard medication for this 
prototypical rheumatologic disease, as well as for ar-
thritis related to other autoimmune connective tissue 
disorders. Methotrexate exerts both anti-inflamma-
tory and immunomodulatory effects [8].

In rheumatology, methotrexate is typically used 
in low weekly doses (mini-pulses between 7.5–25 mg/
week), unlike the much higher doses (up to 1000–
5000 mg/week) used in oncology. This difference re-
flects distinct pharmacologic properties and mecha-
nisms of action, effectively making small and large 
doses behave as separate agents [9].

After polyglutamation, methotrexate acts chiefly 
by competitively inhibiting dihydrofolate reductase, 
reducing the availability of tetrahydrofolate and 
thereby impairing cell replication and DNA synthesis 
– mechanisms that are central to its role in cancer 
therapy. In rheumatologic diseases, methotrexate 
also increases extracellular adenosine concentra-

tions, activating adenosine receptors and suppress-
ing inflammation and immune responses [10].

Additional anti-inflammatory mechanisms are 
proposed, such as inhibition of nuclear factor κB acti-
vation and attenuation of inflammatory cell signal-
ing pathways relevant to rheumatologic disease. 
However, these mechanisms remain incompletely 
understood [11].

The initial dose of methotrexate in rheumatoid ar-
thritis varies based on clinical context, patient tolera-
bility, and disease severity. A common approach is to 
start with 10 mg or more per week orally, with grad-
ual dose escalation depending on treatment response 
[12–14].

Side effects of methotrexate and strategies for 
reduction

The most common gastrointestinal adverse effect 
of methotrexate is mucositis, which can affect the en-
tire gastrointestinal mucosa. Hepatotoxicity is anoth-
er well-known side effect and may occasionally be 
severe or even fatal. Methotrexate can also cause my-
elosuppression and macrocytic anemia. Rare but se-
rious complications include pneumonitis. The prima-
ry strategy to counteract these side effects is folic acid 
supplementation. In severe cases, folinic acid may be 
used to reverse bone marrow toxicity [15].

Other strategies include dividing oral methotrex-
ate doses (administering two or three doses 12 hours 
apart over one to two days) or switching to intramus-
cular or subcutaneous administration, which may 
reduce gastrointestinal side effects [16–18].

Drug non-adherence
Drug non-adherence can involve misunderstand-

ing instructions, using medications incorrectly, or 
failing to take them as prescribed. Contributing fac-
tors include medication cost, psychosocial issues, 
complex regimens, and patient-related barriers [19]. 
Non-adherence is commonly observed in chronic dis-
eases after the initial treatment period (beyond six 
months) [20]. It can be classified into three catego-
ries: primary non-adherence, non-persistence, and 
non-compliance (or poor execution) [21].

Consequences of drug non-adherence
Medication non-adherence is a significant global 

health concern. It impairs disease control and in-
creases mortality risk [19,22]. In musculoskeletal dis-
orders, non-adherence contributes substantially to 
outpatient healthcare costs [23].

This study aimed to evaluate adherence to folic 
acid in methotrexate-treated patients with rheuma-
tologic diseases and to identify key factors contribut-
ing to non-adherence using validated adherence 
scales.
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METHOD

This cross-sectional study was conducted to assess 
adherence to supplemental folic acid among patients 
using methotrexate (MTX) for various rheumatologic 
diseases. The study took place from August 2024 to 
December 2024 in the outpatient clinics of Al-Basrah 
Teaching Hospital, Al-Sayyab Teaching Hospital, and 
selected private rheumatology clinics in Basrah, Iraq.

The study included adult patients (≥18 years) with 
a confirmed diagnosis of a rheumatologic disease 
(e.g., rheumatoid arthritis, psoriatic arthritis) who 
were prescribed MTX along with supplemental folic 
acid. Patients were recruited through non-probabili-
ty convenience sampling during routine visits to 
rheumatology clinics. A total of 73 patients participat-
ed in the study, including 67 females (91.8%) and 6 
males (8.2%).

Patients were excluded if they were under the age 
of 18, refused to participate, or had incomplete clini-
cal or interview data.

Data were collected using a structured, interview-
er-administered questionnaire and a review of medi-
cal records. The questionnaire consisted of six sec-
tions:

1.	 Demographic and socioeconomic data: In-
cluded age, sex, marital status, education level, 
occupation, and place of residency (urban/ru-
ral). Physical measurements of height and 
weight were recorded to calculate body mass 
index (BMI).

2.	 Methotrexate treatment profile: Included 
route of administration (oral, subcutaneous, or 
intramuscular), weekly dosage and duration of 
methotrexate use, underlying diagnosis (e.g., 
rheumatoid arthritis, psoriatic arthritis), dis-
ease duration, documented side effects, and 
the estimated monthly cost of methotrexate 
therapy.

3.	 Folic acid use: Patients were asked about 
weekly folic acid dosage and number of tablets 
taken, estimated monthly cost of folic acid, and 
their subjective assessment of disease control 
(good, moderate, or poor).

4.	 Laboratory investigations: Recent results 
were recorded, including complete blood 
count (Hb%, MCV, WBC, platelet count), liver 
function tests (AST, ALT), and renal function 
(serum creatinine).

5.	 Medication adherence rating scale (MARS-
10): Adherence to folic acid was assessed using 
the 10-item MARS-10, a self-reported question-
naire in which each item is answered with 
“yes” or “no”. A total score of 10 indicated full 
adherence, while a score of less than 6 was 
considered non-adherence. The tool evaluates 
behavioral patterns (e.g., forgetfulness, inten-

tional discontinuation) and beliefs about med-
ication use. The Arabic version of MARS-10 
was used [24,25].

6.	 Medication adherence reasons scale (MAR-
scale): Patients identified barriers to adherence 
using the MAR-scale, a validated Likert-type 
tool that assesses five domains:
1. Management issues (e.g., difficulty opening 

containers, embarrassment),
2. Multiple medications (e.g., polypharmacy, 

difficulty swallowing),
3. Beliefs about medications (e.g., fear of 

long-term effects, perception of unneces-
sary medication),

4. Availability issues (e.g., pharmacy stock, af-
fordability),

5. Forgetfulness and inconvenience (e.g., 
busy schedules, difficulty maintaining rou-
tine).

Each item was answered with “yes” or “no”. High-
er total scores in a domain indicated greater barriers 
to adherence [26].

For patients with rheumatoid arthritis, disease 
activity was assessed using the Disease Activity 
Score 28 (DAS28); for psoriatic arthritis, the Disease 
Activity in Psoriatic Arthritis (DAPSA) score was 
used. For other rheumatologic diseases, disease ac-
tivity was evaluated clinically and supplemented 
with laboratory indices according to standard rheu-
matology practice, to assess any association with 
drug non-adherence.

Informed consent was obtained from each 
patient, and they were assured that their information 
would remain confidential and be used solely for 
research purposes. Ethical approval was granted by 
the ethical committee at Al-Zahraa College of Medicine, 
Basrah University (ET/52).

Data were analyzed using IBM SPSS Statistics ver-
sion 27. Continuous variables were expressed as 
means, standard deviations, and ranges, while cate-
gorical variables were summarized using frequen-
cies and percentages. The chi-square test was used to 
assess associations between categorical variables. 
The independent samples t-test was applied to com-
pare the means of continuous variables between ad-
herent and non-adherent groups. A p-value <0.05 
was considered statistically significant.

RESULTS

Responses regarding folic acid adherence in pa-
tients using methotrexate were collected from 73 pa-
tients, of whom 67 were female (91.8%). The majority 
of participants were married, unemployed, and only 
19.2% were university graduates. Most patients 
(86.3%) were diagnosed with rheumatoid arthritis. 
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TABLE 1. Sociodemographic and disease characteristics of the 
patients

Variables No. %
Age Mean ± SD 48.25 ± 14.79

Sex
Male 6 8.2
Female 67 91.8

Marital status

Single 13 17.8
Married 46 63
Divorced 2 2.7
Widow 12 16.4

Education

Illiterate 16 21.9
Primary 19 26.0
Secondary 24 32.9
University 14 19.2

Occupation
Employed 15 20.5

58 79.5

Residence
Rural 46 63.0
Urban 27 37.0

BMI

Mean ± SD 29.6 ± 6.44
Underweight 2 2.7
Normal 15 20.5
Overweight 22 30.1
Obesity 30 41.1
Morbidly obese 4 5.5

Diseases variables

Diagnosis

RA 63 86.3
Psoriasis arthritis 3 4.1
Reactive arthritis 3 4.1
Others 4 5.5

Duration of disease Mean ± SD 83.82 ± 10.1
Duration of 
treatment with 
folic acid

Mean ± SD 60.62 ± 9.2

Other sociodemographic and disease characteristics 
are presented in Table 1.

The study found that most participants were 
non-adherent to folic acid while using methotrexate. 
Non-adherence was evaluated using the medication 
adherence rating scale (MARS), as illustrated in Fig-
ure 1.

When assessing the associations of non-adher-
ence, none of the sociodemographic factors were 
found to be significantly associated with adherence 
status. Similarly, no statistically significant associa-
tions were found between diagnosis, disease dura-
tion, or disease activity. Detailed results are systemat-
ically presented in Table 2.

Further analysis explored the potential effect of 
frequency, cost, and duration of folic acid use on ad-
herence. Among these variables, only the duration of 
folic acid use was significantly associated with adher-
ence. Although a lower cost of folic acid appeared to 
be associated with better adherence, the finding was 
not statistically significant. These associations are 
shown in Table 3.

The medication adherence reasons scale (MAR-
scale) was used to identify the main reasons for 
non-adherence. The top three reasons reported were: 
use of too many medications (31.5%), concerns about 
long-term effects (27.4%), and fear of side effects 
(21.9%). These results are presented in Table 4.

Based on these observations, more than two-
thirds of the reported reasons for folic acid non-ad-
herence in patients taking methotrexate fell into the 
category of multiple medication issues. Additionally, 
over 70% of participants expressed false beliefs or 
concerns about folic acid.

FIGURE 1.  Patients’ adherence to folic acid while using methotrexate (MTX)
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TABLE 2. The association of sociodemographic and clinical characteristics 
of the patients with folic acid non-adherence while using methotrexate 
(MTX)

Variables Adherence Non-adherence p-value

Age Mean ± SD 47.48 ± 14.8 51.2 ± 14.73 0.389

Sex
Male 2 (13.3) 4(6.9)

0.418
Female 13 (86.7) 54 (93.1)

Marital status

Single 1 (6.7) 12(20.7)

0.513
Married 11 (73.3) 35 (60.3)
Divorced 0 (0.0) 2 (3.4)
Widow 3 (20.0) 9 (15.5)

Education

Illiterate 3 (20.0) 13 (22.8)

0.505
Primary 2 (13.3) 17 (29.8)
Secondary 6 (40.0) 18 (31.6)
University 4 (26.7) 10 (15.8)

Occupation
Employed 4 (26.7) 11 (19.0)

0.721
Unemployed 11 (73.3) 47 (81.0)

Residence
Rural 5 (33.3) 22 (37.9)

0.742
Urban 10 (66.7) 36 (62.1)

BMI

Mean ± SD 29.44 ± 6.69 30.22 ± 5.52

0.573

Underweight 0 (0.0) 2 (3.4)
Normal 2 (13.3) 13 (22.4)
Overweight 7 (46.7) 15 (25.9)
Obesity 5 (33.3) 25 (43.1)
Morbidly 
obese 1 (6.7) 3 (5.2)

Clinical variables

Diagnosis

RA 14 (93.3) 49 (84.5)

0.697

Psoriasis 
arthritis 0 3 (5.2)

Reactive 
arthritis 0 3 (5.2)

Others 1 (6.7) 3 (5.2)
Duration of 
disease Mean ± SD 85.15 ± 27.6 83.52 ± 9.5 0.946

DAS 28 (for RA 
patients) Mean ± SD 4.10 1.94 4.74 1.5 0.231

DISCUSSION

To the best of our knowledge, this is the first study 
to describe adherence to folic acid, which is pre-
scribed concurrently to counteract methotrexate 

TABLE 3. Folic acid characteristics and their association with non-
adherence

Variables Adherence Non-adherence p-value

Frequency of 
treatment

Daily 4 (26.7) 21 (36.2)
0.488

Weekly 11 (73.3) 37 (63.8)

Cost of folic 
acid (ID) Mean ± SD 2833.3 ± 130.2 3301.72 ± 170.4 0.327

Duration of 
treatment 
with folic acid 

Mean ± SD 51.8 ± 16.94 62.90 ± 8.29 0.05

TABLE 4. Medication adherence reasons scale response 
results
Category Question No. %

1. Management 
issues

Problems opening 
medication containers 7 9.6

Embarrassment in 
taking medications 0 0.0

Difficulty swallowing 
medications 8 11.0

Uncertainty about 
proper medication 
administration

14 19.2

2. Multiple 
medication 
issues

Concerns about the 
long-term effects of 
medications

20 27.4

Consumption of too 
many medications 23 31.5

Cost of medications 6 8.2

3. Belief 
issues with 
medications

Ineffective 
medications 14 19.2

Side effects/fear of 
side effects 16 21.9

Unnecessary 
medications 9 12.3

Medication cessation 
to see if it is still 
needed

13 17.8

4. Availability 
issues

Medications are 
unavailable in the 
pharmacy

3 4.1

End of medication 
supply due to a busy 
schedule

10 13.7

5. Forgetfulness 
and 
inconvenience 
issues

Forgetfulness in 
taking medications 
due to a busy 
schedule

10 13.7

Inconvenience in 
taking medications as 
prescribed

6 8.2

(MTX) side effects in various rheumatologic 
diseases, especially rheumatoid arthritis.

Unfortunately, but not unexpectedly, the 
study found that folic acid non-adherence in 
the studied population was high (79.5%), and 
significantly related only to the duration of fo-
lic acid usage. The main reasons for this 
non-adherence were pill burden, concerns 
about long-term effects of medications, and 
fear of side effects.

All comparative studies addressed MTX 
and other disease-modifying anti-rheumatic 
drugs (DMARDs) non-adherence, due to the 
paucity of data regarding folic acid adherence 

in these diseases. Our findings align with previous 
observations from broad reviews such as Osterberg 
et al. Generally, non-adherence has been associated 
with adverse outcomes, increased healthcare costs, 
and higher mortality [27].
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In our study, attempts to associate non-adherence 
with sociodemographic characteristics were unsuc-
cessful, consistent to some extent with Van den Bemt 
et al. Nonetheless, these associations are likely more 
complex and influenced by heterogeneous methods 
for assessing adherence (no gold standard exists), dif-
ferences in rheumatology infrastructure, availability 
of trained personnel, patient comorbidities, and im-
plementation of adherence-promoting strategies 
[28,29].

We also attempted to correlate non-adherence 
with clinical factors such as diagnosis, disease activi-
ty (using DAS28 for RA), and disease duration, but no 
significant associations were found. Elliott suggests 
that patients with longstanding disease may develop 
tolerance to symptoms and deprioritize treatment 
adherence. Conversely, newly diagnosed patients 
may focus on symptom relief and undervalue long-
term treatment goals, including the importance of 
folic acid [30].

These results were also in line with Contre-
ras-Yáñez et al., who found that high disease activity 
was associated with non-adherence, potentially due 
to cultural or logistical barriers and misconceptions 
about treatment efficacy [31].

As folic acid supplementation is mandatory along-
side MTX – as cited by guidelines such as EULAR and 
other rheumatology authorities – this study focused 
on its use in this population [32,33].

Fautrel et al. found no effect of dose or frequency 
on medication adherence in RA, whereas our find-
ings revealed that among all characteristics of folic 
acid use (frequency, duration, and cost), only dura-
tion significantly correlated with adherence (p < 0.05) 
[34]. The reasons for non-adherence were further ex-
plored using the validated medication adherence 
reasons scale (MAR-Scale) [24,25].

Polypharmacy was the most reported barrier. 
This is consistent with Pardo et al., who found that 
multi-drug regimens in RA reduce adherence [35], 
and with Balsa et al., who emphasized the impact of 
treatment complexity on adherence [36]. However, 
Mohamadzadeh et al. did not find such an associa-
tion, possibly due to simplified regimens or sociocul-
tural factors [37].

Concerns about long-term effects and side effects 
were the second and third leading causes of non-ad-
herence in this study. Neame et al. found that, al-
though most UK patients trusted their treatment effi-
cacy, many feared long-term side effects – especially 
those with prior negative DMARD experiences – sug-
gesting this issue is multifaceted [38].

These findings support the need for healthcare 
administrators to address adherence barriers 
through structured education, even in brief follow-up 
visits. Discussions about pill burden and safety con-
cerns are both essential and modifiable.

Community pharmacists can also play a key role 
in improving adherence and achieving better clinical 
outcomes in rheumatologic conditions [39].

Additionally, public education via media and tar-
geted brochures has been shown to improve dis-
ease-related knowledge and adherence [40].

In the future, fixed-dose combination packaging 
of MTX and folic acid may offer a cost-effective, prac-
tical solution, as concurrent administration has not 
been shown to reduce MTX’s anti-inflammatory ef-
fects [5,6,14].

CONCLUSION

This study highlights a high rate of folic acid non- 
adherence among methotrexate-treated patients. Du-
ration of supplementation was the only significant 
correlate. These findings support the need for target-
ed adherence interventions and patient counseling in 
rheumatology clinics.

Recommendations
1.	 The rheumatology field in Iraq should under-

go significant enhancement through the estab-
lishment of specialized tertiary outpatient clin-
ics operated with an effective referral system 
and plans to strengthen the patient–physician 
relationship.

2.	 Implement medication adherence supervision 
programs, including pharmacist-led clinics, to 
address non-adherence and improve clinical 
outcomes.

3.	 Conduct a larger, expanded study to include 
patient comorbidities and concomitant medi-
cations, with a focus on methotrexate–folic acid 
coadministration.

Limitations
This study includes several limitations, the most 

important of which are:
•	 Clinical infrastructure limitations. The ab-

sence of specialized rheumatology clinics in the 
Basrah governorate complicated data collec-
tion. This may be a key contributor to folic acid 
non-adherence, due to the significant commu-
nication gap between patients and treating 
physicians.

•	 Unaccounted comorbidities. Concomitant 
medications for other health conditions were 
not recorded, limiting the understanding of 
polypharmacy’s role in adherence.

•	 Methodological limitations. The study relies 
on self-reported data from a small, region-spe-
cific sample, which may introduce selection 
bias. In addition, disease activity for rheuma-
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multicenter research is warranted to confirm these 
findings and develop targeted interventions to im-
prove folic acid adherence and optimize clinical out-
comes in diverse patient populations.

Conflict of interest:

The authors declare no competing interests.

Financial support: none declared.

14.	 Bedoui Y, Guillot X, Sélambarom J, Guiraud P, Giry C, Jaffar-Bandjee 
MC, et al. Methotrexate an Old Drug with New Tricks. Int J Mol Sci. 
2019 Oct 10;20(20):5023. doi: 10.3390/ijms20205023. 

15.	 Hamed KM, Dighriri IM, Baomar AF, Alharthy BT, Alenazi FE, Alali 
GH, et al. Overview of Methotrexate Toxicity: A Comprehensive 
Literature Review. Cureus. 2022 Sep 23;14(9):e29518. doi: 10.7759/
cureus.29518.

16.	 Kameda H, Yamaoka K, Yamanishi Y, Tada M, Koike R, Nakajima 
A, et al. Japan College of Rheumatology guidance for the use of 
methotrexate in patients with rheumatoid arthritis: Secondary 
publication. Mod Rheumatol. 2023 Dec 22;34(1):1-10. doi: 
10.1093/mr/road098. 

17.	 Kameda H. Methotrexate dosage and dosing in Japan. Int J Rheum 
Dis. 2024 May;27(5):e15176. doi: 10.1111/1756-185X.15176.

18.	 Asghar MS, Kumar K, Iqbal S, Sagar, Parkash O, Kumar S, et al. Split 
Dosage Weekly Regimen of Oral Methotrexate is Associated With 
Improved Side Effect Profile in Rheumatoid Arthritis Patients: A 
Quasi-Experimental Study. J Community Hosp Intern Med Perspect. 
2022 Jul 4;12(4):34-42. doi: 10.55729/2000-9666.1085.

19.	 Hugtenburg JG, Timmers L, Elders PJ, Vervloet M, van Dijk L. 
Definitions, variants, and causes of nonadherence with medication: 
a challenge for tailored interventions. Patient Prefer Adherence. 
2013 Jul 10;7:675-82. doi: 10.2147/PPA.S29549.

20.	 Lee WP, Lee SS-S, Xin X, Thumboo J. Towards a better understanding 
of reasons for non-adherence to treatment among patients with 
rheumatoid arthritis: A focus group study. Proceedings of Singapore 
Healthcare. 2016;26(2):109-113. doi: 10.1177/2010105816677992. 

21.	 Shams N, Amjad S, Kumar N, Ahmed W, Saleem F. Drug Non-
Adherence In Type 2 Diabetes Mellitus; Predictors And Associations. 
J Ayub Med Coll Abbottabad. 2016 Apr-Jun;28(2):302-307. PMID: 
28718543.

22.	 Tan X, Patel I, Chang J. Review of the four-item Morisky Medication 
Adherence Scale (MMAS-4) and eight-item Morisky Medication 
Adherence Scale (MMAS-8). Inov Pharm. 2014;5(3). doi: 10.24926/
iip.v5i3.347.

23.	 Cutler RL, Fernandez-Llimos F, Frommer M, Benrimoj C, Garcia-
Cardenas V. Economic impact of medication non-adherence 
by disease groups: a systematic review. BMJ Open. 2018 Jan 
21;8(1):e016982. doi: 10.1136/bmjopen-2017-016982.

24.	 Zewdu WS, Dagnew SB, Tarekegn GY, Yazie TS, Ayicheh MA, 
Dagnew FN, Moges TA. Non-adherence level of pharmacotherapy 
and its predictors among mental disorders in a resource-limited life 
trajectories: a systematic review and meta-analysis. BMC Psychiatry. 
2025 May 21;25(1):512. doi: 10.1186/s12888-025-06838-9.

25.	 Alsous M, Alhalaiqa F, Abu Farha R, Abdel Jalil M, McElnay J, 
Horne R. Reliability and validity of Arabic translation of Medication 
Adherence Report Scale (MARS) and Beliefs about Medication 
Questionnaire (BMQ)-specific for use in children and their parents. 
PLoS One. 2017 Feb 13;12(2):e0171863. doi: 10.1371/journal.
pone.0171863.

https://doi.org/10.31083/j.jmcm0501001
https://doi.org/10.1136/dtb.2020.000061
https://doi.org/10.1097/rhu.0000000000000810
https://doi.org/10.1136/annrheumdis-2024-eular.3491
https://doi.org/10.1136/annrheumdis-2024-eular.3491
https://doi.org/10.1093/rheumatology/keac579
https://doi.org/10.1136/ejhpharm-2012-000074.457%0D
https://doi.org/10.1136/ejhpharm-2012-000074.457%0D
https://doi.org/10.2147/OARRR.S263287
https://doi.org/10.1111/1756-185X.12862
https://doi.org/10.1111/bcp.16096
https://doi.org/10.1038/s41584-020-0373-9
https://doi.org/10.1007/s10067-020-05363-2%0D
https://doi.org/10.1016/j.jbspin.2006.01.007%0D
https://doi.org/10.1016/j.jbspin.2006.01.007%0D
https://doi.org/10.3390/ijms20205023
https://doi.org/10.7759/cureus.29518%0D
https://doi.org/10.7759/cureus.29518%0D
https://doi.org/10.1093/mr/road098
https://doi.org/10.1111/1756-185X.15176%0D
https://doi.org/10.55729/2000-9666.1085%0D
https://doi.org/10.2147/PPA.S29549
https://doi.org/10.1177/2010105816677992%0D
https://doi.org/10.24926/iip.v5i3.347
https://doi.org/10.24926/iip.v5i3.347
https://doi.org/10.1136/bmjopen-2017-016982
https://doi.org/10.1186/s12888-025-06838-9
https://doi.org/10.1371/journal.pone.0171863%0D
https://doi.org/10.1371/journal.pone.0171863%0D


99Romanian Journal of Rheumatology – Volume 34, No. 2, 2025

26.	 Unni EJ, Sternbach N, Goren A. Using the Medication Adherence 
Reasons Scale (MAR-Scale) to identify the reasons for non-
adherence across multiple disease conditions. Patient Prefer 
Adherence. 2019 Jun 28;13:993-1004. doi: 10.2147/PPA.S205359. 

27.	 Osterberg L, Blaschke T. Adherence to medication. N Engl J Med. 
2005 Aug 4;353(5):487-97. doi: 10.1056/NEJMra050100.

28.	 van den Bemt BJ, Zwikker HE, van den Ende CH. Medication 
adherence in patients with rheumatoid arthritis: a critical 
appraisal of the existing literature. Expert Rev Clin Immunol. 2012 
May;8(4):337-51. doi: 10.1586/eci.12.23.

29.	 van den Bemt BJ, van den Hoogen FH, Benraad B, Hekster YA, 
van Riel PL, van Lankveld W. Adherence rates and associations 
with nonadherence in patients with rheumatoid arthritis using 
disease modifying antirheumatic drugs. J Rheumatol. 2009 
Oct;36(10):2164-70. doi: 10.3899/jrheum.081204.

30.	 Elliott RA. Poor Adherence to Medication in Adults with Rheumatoid 
Arthritis Reasons and Solutions. Dis Manage Health Outcomes. 
2008;16(1):13-29. doi: 10.2165/00115677-200816010-00003.

31.	 Contreras-Yáñez I, Ponce De León S, Cabiedes J, Rull-Gabayet 
M, Pascual-Ramos V. Inadequate therapy behavior is associated 
to disease flares in patients with rheumatoid arthritis who 
have achieved remission with disease-modifying antirheumatic 
drugs. Am J Med Sci. 2010 Oct;340(4):282-90. doi: 10.1097/
MAJ.0b013e3181e8bcb0. 

32.	 Nguyen Y, Sigaux J, Letarouilly JG, Sanchez P, Czernichow S, Flipo 
RM, et al. Efficacy of Oral Vitamin Supplementation in Inflammatory 
Rheumatic Disorders: A Systematic Review and Meta-Analysis of 
Randomized Controlled Trials. Nutrients. 2020 Dec 30;13(1):107. 
doi: 10.3390/nu13010107.

33.	 Smolen JS, Landewé RBM, Bijlsma JWJ, Burmester GR, 
Dougados M, Kerschbaumer A, et al. EULAR recommendations 
for the management of rheumatoid arthritis with synthetic 

and biological disease-modifying antirheumatic drugs: 2019 
update. Ann Rheum Dis. 2020 Jun;79(6):685-699. doi: 10.1136/
annrheumdis-2019-216655.

34.	 Fautrel B, Balsa A, Van Riel P, Casillas M, Capron JP, Cueille C, de la Torre 
I. Influence of route of administration/drug formulation and other 
factors on adherence to treatment in rheumatoid arthritis (pain 
related) and dyslipidemia (non-pain related). Curr Med Res Opin. 
2017 Jul;33(7):1231-1246. doi: 10.1080/03007995.2017.1313209.

35.	 Pardo MA, del Águila VA, Díaz JC, et al. CP-104 Adherence to 
disease-modifying antirheumatic drugs in patients with rheumatoid 
arthritis. Eur J Hospit Pharm. 2016;23: A45-A46.   doi: 10.1136/
ejhpharm-2016-000875.104.

36.	 Balsa A, García de Yébenes MJ, Carmona L; ADHIERA Study Group. 
Multilevel factors predict medication adherence in rheumatoid 
arthritis: a 6-month cohort study. Ann Rheum Dis. 2022 
Mar;81(3):327-334. doi: 10.1136/annrheumdis-2021-221163. 

37.	 Mohamadzadeh D, Assar S, Pournazari M, Soufivand P, Soleymani 
MS. Adherence to treatment and associated factors in rheumatoid 
arthritis patients: a cross-sectional study from Iran. Reumatismo. 
2023 May 8;75(1). doi: 10.4081/reumatismo.2023.1540.

38.	 Neame R, Hammond A. Beliefs about medications: a questionnaire 
survey of people with rheumatoid arthritis. Rheumatology (Oxford). 
2005 Jun;44(6):762-7. doi: 10.1093/rheumatology/keh587.

39.	 Milosavljevic A, Aspden T, Harrison J. Community pharmacist-led 
interventions and their impact on patients‘ medication adherence 
and other health outcomes: a systematic review. Int J Pharm Pract. 
2018 Oct;26(5):387-397. doi: 10.1111/ijpp.12462.

40.	 Lopez-Olivo MA, Lin H, Rizvi T, Barbo Barthel A, Ingleshwar A, des 
Bordes JKA, et al. Randomized Controlled Trial of Patient Education 
Tools for Patients With Rheumatoid Arthritis. Arthritis Care Res 
(Hoboken). 2021 Oct;73(10):1470-1478. doi: 10.1002/acr.24362.

https://doi.org/10.2147/PPA.S205359
https://doi.org/10.1056/NEJMra050100%0D
https://doi.org/10.1586/eci.12.23
https://doi.org/10.3899/jrheum.081204%0D
https://doi.org/10.2165/00115677-200816010-00003
https://doi.org/10.1097/MAJ.0b013e3181e8bcb0%0D
https://doi.org/10.1097/MAJ.0b013e3181e8bcb0%0D
https://doi.org/10.3390/nu13010107%0D
https://doi.org/10.1136/annrheumdis-2019-216655
https://doi.org/10.1136/annrheumdis-2019-216655
https://doi.org/10.1080/03007995.2017.1313209%0D
%20http://dx.doi.org/10.1136/ejhpharm-2016-000875.104
%20http://dx.doi.org/10.1136/ejhpharm-2016-000875.104
https://doi.org/10.1136/annrheumdis-2021-221163
https://doi.org/10.4081/reumatismo.2023.1540
https://doi.org/10.1093/rheumatology/keh587%0D
https://doi.org/10.1111/ijpp.12462
https://doi.org/10.1002/acr.24362%0D

