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INTRODUCTION 
 
Depression is one of the most common, harmful, and 

burdensome mental illnesses. Approximately 5–12% of 

males and 9–26% of females will experience at least 

one depressive episode in their lifetime, and 

approximately 50% of depressed patients will 

experience a second depressive episode [1–3]. Patients 

with two or more episodes have a 70–90% chance  

of recurrence of depression concomitant with poor 
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ABSTRACT 
 

The aim of the present study was to explore the effect of baseline beliefs about medication on therapeutic 
outcomes of antidepressants in inpatients with first-diagnosed depression under supervised therapeutic 
compliance. Ninety-seven inpatients with first-diagnosed depression were included to collect their baseline 
demographic data to evaluate the Hamilton depression rating scale (HAMD) scores and the beliefs about 
medicine questionnaire-specific (BMQ-S) scores at baseline and the end of the eight-week treatment. 
Additionally, we explored the relationship between inpatients’ medication beliefs and therapeutic effect of 
antidepressants. The inpatients were divided into remitted depression and unremitted depression groups 
according to outcomes at the end of the eight-week treatment. There was no significant difference in the 
baseline HAMD between the two groups (P > 0.050). The scores on the BMQ-S of the unremitted group were 
significantly lower than those of the remitted group (P < 0.001). The HAMD scores were significantly reduced in 
both groups after the eight-week treatment (P < 0.001). There was no significant difference in the BMQ-S scores 
before and after the treatment (P > 0.050). The medication beliefs of the unremitted inpatients after the 
treatment were still lower than those of the remitted inpatients (P < 0.001). Logistic-regression analysis showed 
that low BMQ-S scores at the baseline were an independent risk factor for antidepressant efficacy. Beliefs 
about medication at baseline may be correlated with the therapeutic efficacy in inpatients with first-diagnosed 
depression under supervised therapeutic compliance. 
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prognosis [4, 5]. Drug treatment is the most important 

therapeutic approach for depression [6, 7]. However, 

many patients do not respond well to the medications or 

do not tolerate the side effects. Approximately half of 

the patients who initially receive monotherapy show an 

efficacious response, and only approximately one-third 

of the patients obtain long-lasting relief from depression 

[8]. Ten to twenty percent of depressed patients who do 

not get relief progress to treatment-resistant depression 

[9, 10]. 

 

Poor medication adherence is one of the factors 

influencing the progression to treat-resistant depression 

[11–13]. Compliance with medications depends at least 

in part on the patient’s beliefs about antidepressant 

medication [14–16]. Beliefs about medication refer to 

the patient’s perceived necessity and their concerns 

about taking the medication. The scores on an 

evaluation represent the difference between a patient’s 

necessity beliefs and concern beliefs about using the 

medication and reflects the patient’s own judgment on 

the relationship between the pros and cons of the drug 

treatment [17]. Necessity beliefs refer the patient’s 

perception that using medication is beneficial to control 

disease, relieve symptoms, prevent recurrence, and 

improve prognosis and the quality of life. Concern 

beliefs refer to the patient’s concerns about drug 

efficacy, side effects, drug dependence, and drug 

addiction. The effects of medication beliefs on 

therapeutic compliance have been widely recognized 

but the direct effects on therapeutic outcome are not 

well established [18–21]. 

 

Standard drug treatment for patients with first-diagnosed 

depression is the main therapeutic measure for reducing 

the recurrence rate of depression and preventing 

progression to treatment-resistant depression [22]. Effects 

of medication beliefs on the direct effect of therapeutic 

outcomes excluding the compliance influence for 

inpatients with first-diagnosed depression have not been 

reported previously. Hence, the present study explored 

the characteristics of medication beliefs in inpatients with 

first-diagnosed depression and the direct effects on  

the therapeutic outcomes of antidepressants through 

monitoring the medication by nurse to provide reference 

for treatment decision. 

 

MATERIALS AND METHODS 
 

Research subjects 

 

Patients with first-diagnosed depression were individually 

recruited by experienced psychiatrists from outpatient and 

inpatient department of Psychology, Suzhou Psychiatric 

Hospital in Jiangsu Province from January 2018 to 

December 2019. The inclusion criteria for patients were as 

follows: (1) met the diagnostic criteria for depression listed 

in the Diagnostic and Statistical Manual of Mental 

Disorders, Fifth Edition (DSM-5) published by the 

American Psychiatric Association; (2) scores > 17 on the 

17-item Hamilton depression rating scale (HAMD-17); (3) 

ages from 18 to 60 years old; (4) patients were not treated 

for antidepressants before hospitalization and regularly 

taking medication under the supervision of the nurse for 

eight weeks. (5) signed the informed consent. The 

exclusion criteria of this study were as follows for the 

candidate patients: (1) depression caused by other diseases, 

such as bipolar depression; (2) depression accompanied by 

severe organic brain disorder; (3) severe physical illness; 

(4) other psychiatric disorders; (5) high risk for suicide (≥ 

3 suicide score on HAMD-17); or (6) pregnancy or 

lactation. The 17-item HAMD scores and beliefs about 

medicine questionnaire-specific (BMQ-S) scores at the 

baseline and the end of the eight-week treatment were 

examined and divided into the remitted group (Remitted) 

and Non-remitted group(Non-Remitted) groups according 

to the therapeutic outcomes. This study included a total of 

97 patients with first-diagnosed depression, including 39 

males and 58 females, with their ages ranging from 18–60 

years old (mean age: 39.00 ± 12.29 years). The study was 

approved by the Ethics Committees of the Suzhou 

Psychiatric Hospital, The Affiliated Guangji Hospital of 

Soochow University, and all participants signed an 

informed consent form. All study procedures were in 

accordance with the Declaration of Helsinki.  

 

Evaluation tools 

 

Self-rated questionnaires 

Self-rated survey questionnaires were used to collect the 

basic clinical data of the participants, such as age, sex, 

disease course, years of education, marital status, 

economic condition and previous medication. Married 

or cohabiting for more than 6 months means in marital 

status, otherwise unmarried. Economic status poverty 

refers to the family per capita annual income of less 

than 3,000 yuan (RMB), or higher income. Previous 

medication history was divided into: 0, no medication; 

1, sleeping pills; 2, other drugs (drugs for other non-

mental diseases); 3, 1 and 2. 

 

HAMD-17 

The HAMD-17 was used to evaluate the severity of 

depression. Most of the items in the scale were 

evaluated using a five-point scale (0–4 scores), and 

some individual items were evaluated using a three-

point scale (0–2 scores). The total score was the sum of 

all items in the scale. Patients were divided into two 

groups based on the total score of the HAMD-17, 
including the severe-depression group (with total scores 

> 24) and the mild-to-moderate depression group (with 

total scores > 17 but ≤ 24).  
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BMQ-S 

The BMQ-S, established by Horne in 1999, is mainly 

used to assess the beliefs about medication [17] and 

consists of two dimensions: (1) necessity beliefs and 

(2) the concern beliefs about medication. Each 

dimension contained five items, and each item was 

evaluated using a five-point scale (1–5 scores). The 

total score obtained in each dimension was divided by 

five, with the score ranging from 1 to 5 (the higher the 

score, the stronger the relevant beliefs), and the final 

result was calculated according to the equation as 

follows: score of beliefs about medication equals the 

score of necessity beliefs minus the score of perceived 

concern beliefs.  

 

Statistical analysis 

 

SPSS24.0 software (IBM SPSS Inc., Chicago, IL) was 

used for statistical analysis in this study. The normally 

distributed data were analyzed by t-tests or analyses of 

variance and are presented as mean ± standard 

deviation (x̅ ± s). The counted data were analyzed by 

chi-square tests and are presented as the numbers of 

cases (percentages). The HAMD-17 and the BMQ-S 

scores between the two groups before and after the 

treatment were compared using repeated-measures 

analysis of variance. Logistic-regression analysis was 

used to analyze the risk factors associated with non-

remitted and control the confounding factors. 

Sensitivity analysis by varying the number of 

confounders showed that the results of this study were 

stable. P < 0.05 was considered as a statistically 

significant difference. 

 

Ethics approval and consent to participate 
 

All participants gave written informed consent and 

ethical approval was obtained from the Ethics 

Committee of Suzhou Guangji Hospital (2017-036). 

 

Availability of data and materials 
 

The dataset used and analysed during the current study 

are available from the corresponding author on 

reasonable request. 

 

RESULTS 
 

Data comparison between the patients with non-

remitted and remitted at baseline 

 

According to the HAMD score at the end of the eight-

week treatment, there were 76 remitted cases and 21 
non-remitted cases among the 97 patients with 

depression. No significant differences in age, sex, 

disease course, years of education, marital status, 

economic conditions, previous medication or HAMD 

scores were found between the two groups of patients 

(P > 0.05). The patients with non-remitted had 

significantly lower BMQ-S scores than those of the 

patients with remitted (P < 0.001, Table 1). 

 

Comparison of HAMD and BMQ-S scores in the 

two groups of patients between before and after 

antidepressant treatment 

 

Repeated-measures analysis of variance of the HAMD 

scores showed significant differences in the main 

effect between groups (F = 4.958, P = 0.028), the main 

effect of time (F = 808.859, P < 0.001), and mutual 

effect between groups and time (F = 36.982, P < 

0.001). Pairwise comparisons showed that there was 

no significant difference in HAMD scores between 

groups before the treatment (t = 1.559, P = 0.122) but 

that there was a significant difference in HAMD scores 

between groups after the treatment (t = −6.295, P < 

0.001). A significant difference in the HAMD score 

was found within each group before and after 

antidepressant treatment (t = 31.548, 9.701; both P < 

0.001; Table 2). 

 

Repeated-measure analysis of variance of the BMQ-S 

scores showed a significant difference in the main 

effect between groups (F = 36.969, P < 0.001); 

however, there were no significant differences in the 

main effect of time (F = 1.629, P = 0.205) or in the 

mutual effect between groups and time (F = 0.279, P = 

0.598). Pairwise comparisons showed significant 

differences in BMQ-S scores between groups before 

and after antidepressant treatment (t = 4.828, 4.359; 

both P < 0.001). No significant difference in BMQ-S 

scores was found within each group before or after 

antidepressant treatment (t = −0.725, −0.517; P = 

0.470, 0.608; Table 2). 

 

Analysis of independent risk factors for non-

remitted patients 

 

The outcomes of the eight-weeks antidepressant 

treatment (non-remitted and remitted) were considered 

as dependent variables, and the age, sex, disease course, 

years of education, marital status, economic conditions, 

previous medication, HAMD scores and BMQ-S scores 

at baseline were considered as independent variables. 

The variable screening was performed by the Enter 

method. Multivariable logistic regression analysis 

showed that the BMQ-S scores at baseline were 

independently and negatively correlated with the 
treatment outcomes (OR: 0.386, P < 0.001, 95% CI: 

0.257–0.579; Table 3). 
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Table 1. Data comparison between the patients with Non-remitted and Remitted at baseline. 

 
Remitted 
(n = 76) 

Non-Remitted 
(n = 21) 

Test value P value 

Age 39.64 ± 12.15 38.52 ± 13.07 0.368 0.714 

Sex (female) 43 (56.6%) 15 (71.4%) 1.509 0.219 

Duration (months) 7.80 ± 4.48 8.67 ± 4.05 −0.798 0.427 

Education (years) 12.00 ± 3.63 10.76 ± 3.56 1.404 0.170 

Marital status (married) 51 (67.1%) 16 (76.2%) 0.636 0.425 

Income (good) 52 (68.4%) 14 (66.7%) 0.023 0.879 

Medication     

None 47 (61.8%) 12 (57.1%) 

0.135 0.713 
Sleep aids 10 (13.2%) 5 (23.8%) 

Others 9 (11.8%) 3 (14.3%) 

Sleep aids + Others 10 (13.2%) 1 (4.8%) 

Baseline HAMD 25.34 ± 5.11 23.43 ± 5.12 1.559 0.122 

Baseline BMQ-S 1.05 ± 1.24 −1.17 ± 2.10 4.828 0.000 

 

 

Table 2. Comparison of HAMD and BMQ-S scores between the two groups of patients before and after 
antidepressant treatment. 

 
HAMD BMQ-S 

Pre-treatment Post-treatment Pre-treatment Post-treatment 

Remitted (n = 76) 25.34 ± 5.11 4.66 ± 2.38# 1.05 ± 1.24 1.21 ± 1.85 

Non-Remitted (n = 21) 23.43 ± 5.12 10.04 ± 3.88*# −1.17 ± 2.10* −0.78 ± 2.13* 

Compared to Remitted, *P < 0.001; Compared to Pre-treatment, #P < 0.001. 

 

 

Table 3. Analysis of independent related factors of Non-Remitted depressed patients. 

 B SE Wald P OR 95%CI 

Age 0.029 0.034 0.761 0.383 1.030 0.964~1.100 

Sex (female) 0.148 0.761 0.038 0.846 1.159 0.261~5.149 

Duration (months) −0.005 0.102 0.002 0.962 0.995 0.814~1.216 

Education (years) −0.184 0.111 2.717 0.099 0.832 0.669~1.035 

Marital status (married) −0.270 0.828 0.107 0.744 0.763 0.151~3.867 

Income (good) −0.315 0.896 0.124 0.725 0.730 0.126~4.221 

Medication usage       

None − − 4.310 0.230 − − 

Sleep aids 0.935 1.031 0.821 0.365 2.547 0.337~19.229 

Others 0.938 1.047 0.802 0.370 2.554 0.328~19.878 

Sleep aids + Others −2.306 1.453 2.518 0.113 0.100 0.006~1.720 

Baseline HAMD 0.139 0.076 3.315 0.069 1.149 0.989~1.334 

Baseline BMQ-S −0.225 0.055 17.110 0.000 0.798 0.717~0.888 

Constant −3.882 2.843 1.864 0.172 0.021 − 
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DISCUSSION 
 

In patients with first-diagnosed depression, the initial 

beliefs about medication were the only contributing 

factor to the short-term therapeutic efficacy of anti-

depressants. This result indicated that non-remitted 

patients had stronger concern beliefs than necessity 

beliefs prior to treatment. Antidepressants alleviated the 

depressive symptoms of the patients but did not change 

the patients’ beliefs about medication.  

 

Depressed patients with stronger medication beliefs at 

baseline were more likely to obtain symptomatic relief 

after antidepressant treatment but non-remitted patients 

with weaker medication beliefs at baseline less likely to 

be relieved, suggesting that the therapeutic outcomes of 

depressed patients were highly correlated with their 

initial beliefs about medication. Depressed patients with 

suicidal attempt have weaker baseline necessity beliefs, 

and suicidal patients reporting hopelessness during 

follow-up have relatively strong concern beliefs [23]. 

Weak necessity beliefs and strong concern beliefs about 

medication are closely related to poor adherence while 

therapeutic compliance is an important intermediary 

factor between the medication belief and treatment 

efficacy [24–26]. The medicine administration in this 

cohort is supervised by designated nurse, who 

guarantees the timeliness and accuracy of the patient 

taking the medicine, eliminates the influence of 

compliance differences outside of the hospital, directly 

investigates the relationship of the baseline medicine 

belief and the treatment effect, and ensures the 

reliability of the result. This result confirmed the 

findings of previous studies that medication beliefs 

affect the antidepressant efficacy. Providing patients of 

poor medication beliefs targeted psychological health 

education with correct perception on antidepressants 

may improve their compliance and prognosis [16, 27–

31]. This highlights the importance of screening for 

medication beliefs. 

 

Our study showed that the severity of depression in 

patients was improved after antidepressant treatment, 

but patients’ beliefs about medication were not changed 

following treatment. Previous studies have rarely 

reported the effects of antidepressant treatment on 

patients’ medication beliefs, and the factors affecting 

beliefs about medication are poorly understood. Lesén 

et al. [23] have shown that suicidal patients with severe 

anxiety symptoms have strong necessity beliefs  

about medication, while patients with extroverted 

personalities had insufficient awareness of the necessity 

of taking medication, suggesting that personality traits 

may be an important factor affecting beliefs about 

medication, whereas the changes in the severity of 

depression before and after antidepressant treatment 

have no significant effect on beliefs about medication. 

Lemay et al. [26] have shown that weak medication 

beliefs are associated with unmarried status, ethnicity, 

lower education levels, and relatively severe illness. In 

the present study, no significant differences were found 

in terms of race, education level, marital status, 

economic condition, previous medication or disease 

severity at baseline between the two groups of patients, 

but the beliefs about medication were different between 

the two groups of patients. This difference may be due 

to other factors, such as personality traits, whether they 

have insurance to pay for the medication, perception of 

the medication, or stigma [23, 26, 32]. 

 

The present study showed that beliefs about medication 

were the only influencing factor affecting the short-term 

therapeutic outcomes in patients with first-diagnosed 

depression. No similar reports were published in 

previous depression-related studies. Zayed et al. [33] 

have shown that beliefs about medication are the only 

predictor of therapeutic compliance in patients with 

Behcet’s disease, which is similar to the results of our 

current findings for depressed patients. There are 

differences in the impact of necessity beliefs and 

concern beliefs on therapeutic compliance in different 

studies. Most studies have shown that necessity beliefs 

were positively correlated with higher medication 

compliance while concern beliefs were positively 

correlated with poor compliance of patients [16, 34–36]. 

High medication compliance is correlated with the 

improvement of depressive symptoms in some patients. 

Lemay et al. [26] have shown that negative medication 

beliefs, young age, and severe illness are influencing 

factors of poor medication compliance in patients with 

chronic diseases. The previous studies examined the 

indirect efficacy of medication beliefs through the 

intermediary effects of the compliance on the prognosis 

of the disease, without examining the direct potential 

value of the belief on the therapeutic outcome. In the 

present study, patients with post-treatment remission 

had stronger necessity beliefs than concern beliefs at 

baseline; in contrast, non-remitted patients had weaker 

necessity beliefs than concern beliefs at baseline, 

suggesting that the total score of BMQ-S may be a 

decisive prognostic factor on therapeutic effect. Under 

the supervision of nurses, the patient's medication 

compliance was close to 100% which guarantees that 

this cohort eliminates the intermediary influence of 

compliance differences between medication beliefs and 

the therapeutic outcome. Based on above work, the 

prediction of medication beliefs on the treatment 

outcome may have an additional mechanism indepen-

dent of compliance, such as whether the scale itself has 
the effect of predicting the potential anxiety of the 

patients, which deserves further study. The potential 

value of the scale may also be one of the reasons why 
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this study found that medication belief is the only 

predictor of the treatment outcomes. 

 

The present study has certain limitations. Firstly, this is a 

retrospective in hospital investigation. Selection bias may 

result from outpatients’ intention to be hospitalized. The 

results need to be interpreted with caution. Secondly, this 

study didn’t analyze the correlation between beliefs of 

necessity or concern and the treatment outcome, and 

therefore could not determine the specific role of each 

factor on the prognosis. Previous papers have examined 

the effects of the two factors on compliance and 

prognosis respectively, and this study has examined the 

integrated impact of patients’ medication belief on 

treatment outcome. Therefore, the results of this study 

have important complementary value to previous studies. 

Thirdly, the study didn’t perform hierarchical analysis of 

the patient’s initial antidepressants, and differences in the 

effects of variant antidepressants may affect the 

prognosis of patients. Fourthly, the mechanism by which 

medication beliefs influence short-term prognosis of 

depression independently of compliance remains to  

be clarified. These unmet clinical needs need to be 

addressed in future large-scale clinical studies. 

Nevertheless, the medication regimen of this study 

follows the treatment guideline, the 8-week 

hospitalization period not only ensures the patient’s 

medication compliance, but also provides a reliable 

medical record for judging the effect. The clear results of 

this study deepen the understanding of the influence of 

medication belief on the prognosis of patients with 

depression. 

 

This study confirms the significant effect of medication 

belief on the outcome of antidepressant treatment. For the 

first time, this study raises the possibility that the effect 

of medication belief on the antidepressant outcome may 

have additional mechanism independent of therapeutic 

compliance. The results of this study warrant further 

studies on excavating the potential value of the scale for 

developing new strategies to treat depression. 

 

AUTHOR CONTRIBUTIONS 
 

FZK, XDD, YSL, ZT and MEN designed the 

investigation and wrote the protocol. FZK, GHW, CFJ 

and HYZ collected data and drafted the manuscript for 

the study. GHW, RL and YSL undertook the statistical 

analysis and modified the manuscript. All authors 

contributed to interpretation and approved the final 

manuscript. 

 

CONFLICTS OF INTEREST 
 

The authors declare no conflicts of interest related to 

this study. 

FUNDING 
 

This investigation was supported by Jiangsu Provincial 

Health Commission (LGY2019015), Suzhou Municipal 

Bureau of Science and Technology (SS201752, 

SYSD2017139, SS201882) and Suzhou Municipal 

Health Commission (LCZX201719, SZZX201509, 

SZXK201515, GSWS2019057). No funding source had 

any role in the design and conduct of the study; 

collection, management, analysis or interpretation of  

the data; or preparation, review or approval of the 

manuscript. The views expressed are those of the 

author(s) and not necessarily those of the Jiangsu 

Provincial Health Commission, Suzhou Municipal 

Bureau of Science and Technology and Suzhou 

Municipal Health Commission. 

 

REFERENCES 
 
1. Crown WH, Finkelstein S, Berndt ER, Ling D, Poret 

AW, Rush AJ, Russell JM. The impact of treatment-
resistant depression on health care utilization and 
costs. J Clin Psychiatry. 2002; 63:963–71. 
https://doi.org/10.4088/jcp.v63n1102 
PMID:12444808 

2. Kessler RC, Berglund P, Demler O, Jin R, Koretz D, 
Merikangas KR, Rush AJ, Walters EE, Wang PS, and 
National Comorbidity Survey Replication. The 
epidemiology of major depressive disorder: results 
from the National Comorbidity Survey Replication 
(NCS-R). JAMA. 2003; 289:3095–105. 
https://doi.org/10.1001/jama.289.23.3095 
PMID:12813115 

3. Zhou X, Keitner GI, Qin B, Ravindran AV, Bauer M, Del 
Giovane C, Zhao J, Liu Y, Fang Y, Zhang Y, Xie P. 
Atypical Antipsychotic Augmentation for Treatment-
Resistant Depression: A Systematic Review and 
Network Meta-Analysis. Int J Neuropsychopharmacol. 
2015; 18:pyv060. 
https://doi.org/10.1093/ijnp/pyv060 
PMID:26012350 

4. Depression in adults: recognition and management. 
London: National Institute for Health and Care 
Excellence (UK). 2009. 
PMID:31990491 

5. Yang F, Li Z, Wang GW, Shi XX, Fu C. Cognitive 
function and its influencing factors in empty-nest 
elderly and non-empty-nest elderly adults in China. 
Aging (Albany NY). 2021; 13:4552–63. 
https://doi.org/10.18632/aging.202416 
PMID:33495422 

6. Mitina M, Young S, Zhavoronkov A. Psychological 
aging, depression, and well-being. Aging (Albany NY). 
2020; 12:18765–77. 

https://doi.org/10.4088/jcp.v63n1102
https://pubmed.ncbi.nlm.nih.gov/12444808
https://doi.org/10.1001/jama.289.23.3095
https://pubmed.ncbi.nlm.nih.gov/12813115
https://doi.org/10.1093/ijnp/pyv060
https://pubmed.ncbi.nlm.nih.gov/26012350
https://pubmed.ncbi.nlm.nih.gov/31990491
https://doi.org/10.18632/aging.202416
https://pubmed.ncbi.nlm.nih.gov/33495422


 

www.aging-us.com 21406 AGING 

https://doi.org/10.18632/aging.103880 
PMID:32950973 

7. Wei S, Geng X, Li Z, Xu K, Hu M, Wu H, Shi W, Qiao M. 
A forced swim-based rat model of premenstrual 
depression: effects of hormonal changes and drug 
intervention. Aging (Albany NY). 2020; 12:24357–70. 
https://doi.org/10.18632/aging.202249 
PMID:33229622 

8. Trivedi MH, Rush AJ, Wisniewski SR, Nierenberg AA, 
Warden D, Ritz L, Norquist G, Howland RH, Lebowitz 
B, McGrath PJ, Shores-Wilson K, Biggs MM, 
Balasubramani GK, Fava M, and STAR*D Study Team. 
Evaluation of outcomes with citalopram for 
depression using measurement-based care in 
STAR*D: implications for clinical practice. Am J 
Psychiatry. 2006; 163:28–40. 
https://doi.org/10.1176/appi.ajp.163.1.28 
PMID:16390886 

9. Papadimitropoulou K, Vossen C, Karabis A, Donatti C, 
Kubitz N. Comparative efficacy and tolerability of 
pharmacological and somatic interventions in adult 
patients with treatment-resistant depression: a 
systematic review and network meta-analysis. Curr 
Med Res Opin. 2017; 33:701–11. 
https://doi.org/10.1080/03007995.2016.1277201 
PMID:28035869 

10. Ng CH, Kato T, Han C, Wang G, Trivedi M, Ramesh 
V, Shao D, Gala S, Narayanan S, Tan W, Feng Y, 
Kasper S. Definition of treatment-resistant 
depression - Asia Pacific perspectives. J Affect 
Disord. 2019; 245:626–36. 
https://doi.org/10.1016/j.jad.2018.11.038 
PMID:30445388 

11. Wouters H, Rhebergen D, Vervloet M, Egberts A, Taxis 
K, van Dijk L, Gardarsdottir H. Distinct Profiles on 
Subjective and Objective Adherence Measures in 
Patients Prescribed Antidepressants. Drugs. 2019; 
79:647–54. 
https://doi.org/10.1007/s40265-019-01107-y 
PMID:30941607 

12. Liu Y, Yu X, Yang B, Zhang F, Zou W, Na A, Zhao X, Yin 
G. Rumination mediates the relationship between 
overgeneral autobiographical memory and 
depression in patients with major depressive 
disorder. BMC Psychiatry. 2017; 17:103. 
https://doi.org/10.1186/s12888-017-1264-8 
PMID:28327097 

13. Yan CG, Chen X, Li L, Castellanos FX, Bai TJ, Bo QJ, Cao 
J, Chen GM, Chen NX, Chen W, Cheng C, Cheng YQ, 
Cui XL, et al. Reduced default mode network 
functional connectivity in patients with recurrent 
major depressive disorder. Proc Natl Acad Sci U S A. 
2019; 116:9078–83. 

https://doi.org/10.1073/pnas.1900390116 
PMID:30979801 

14. Hilliard ME, Eakin MN, Borrelli B, Green A, Riekert KA. 
Medication beliefs mediate between depressive 
symptoms and medication adherence in cystic 
fibrosis. Health Psychol. 2015; 34:496–504. 
https://doi.org/10.1037/hea0000136 
PMID:25110847 

15. McCulley C, Katz P, Trupin L, Yelin EH, Barton JL. 
Association of Medication Beliefs, Self-efficacy, and 
Adherence in a Diverse Cohort of Adults with 
Rheumatoid Arthritis. J Rheumatol. 2018; 45:1636–
42. 
https://doi.org/10.3899/jrheum.171339 
PMID:30219761 

16. Lu Y, Arthur D, Hu L, Cheng G, An F, Li Z. Beliefs about 
antidepressant medication and associated adherence 
among older Chinese patients with major depression: 
A cross-sectional survey. Int J Ment Health Nurs. 
2016; 25:71–79. 
https://doi.org/10.1111/inm.12181 
PMID:26692425 

17. Horne R, Weinman J, Hankins M. The Beliefs about 
Medicines Questionnaire: the development and 
evaluation of a new method for assessing the 
cognitive representation of medication. Psychol 
Health. 1999; 14:1–24. 
https://doi.org/10.1080/08870449908407311 

18. Samalin L, de Chazeron I, Belzeaux R, Llorca PM. 
Exploratory analysis of the French version of the 
beliefs about medicines questionnaire in patients 
with severe mental disorders: Factorial structure and 
reliability in specific populations of schizophrenic, 
bipolar and depressive patients. PLoS One. 2017; 
12:e0173267. 
https://doi.org/10.1371/journal.pone.0173267 
PMID:28257447 

19. Broekman MM, Coenen MJH, Wanten GJ, van 
Marrewijk CJ, Kievit W, Klungel OH, Verbeek ALM, 
Wong DR, Hooymans PM, Guchelaar HJ, Scheffer H, 
Derijks LJJ, Bouvy ML, de Jong DJ. Patients' beliefs about 
medicine are associated with early thiopurine 
discontinuation in patients with inflammatory bowel 
diseases. Eur J Gastroenterol Hepatol. 2018; 30:167–73. 
https://doi.org/10.1097/meg.0000000000001025 
PMID:29120908 

20. Cassell B, Gyawali CP, Kushnir VM, Gott BM, Nix BD, 
Sayuk GS. Beliefs about GI medications and 
adherence to pharmacotherapy in functional GI 
disorder outpatients. Am J Gastroenterol. 2015; 
110:1382–87. 
https://doi.org/10.1038/ajg.2015.132 
PMID:25916226 

https://doi.org/10.18632/aging.103880
https://pubmed.ncbi.nlm.nih.gov/32950973
https://doi.org/10.18632/aging.202249
https://pubmed.ncbi.nlm.nih.gov/33229622
https://doi.org/10.1176/appi.ajp.163.1.28
https://pubmed.ncbi.nlm.nih.gov/16390886
https://doi.org/10.1080/03007995.2016.1277201
https://pubmed.ncbi.nlm.nih.gov/28035869
https://doi.org/10.1016/j.jad.2018.11.038
https://pubmed.ncbi.nlm.nih.gov/30445388
https://doi.org/10.1007/s40265-019-01107-y
https://pubmed.ncbi.nlm.nih.gov/30941607
https://doi.org/10.1186/s12888-017-1264-8
https://pubmed.ncbi.nlm.nih.gov/28327097
https://doi.org/10.1073/pnas.1900390116
https://pubmed.ncbi.nlm.nih.gov/30979801
https://doi.org/10.1037/hea0000136
https://pubmed.ncbi.nlm.nih.gov/25110847
https://doi.org/10.3899/jrheum.171339
https://pubmed.ncbi.nlm.nih.gov/30219761
https://doi.org/10.1111/inm.12181
https://pubmed.ncbi.nlm.nih.gov/26692425
https://doi.org/10.1080/08870449908407311
https://doi.org/10.1371/journal.pone.0173267
https://pubmed.ncbi.nlm.nih.gov/28257447
https://doi.org/10.1097/meg.0000000000001025
https://pubmed.ncbi.nlm.nih.gov/29120908
https://doi.org/10.1038/ajg.2015.132
https://pubmed.ncbi.nlm.nih.gov/25916226


 

www.aging-us.com 21407 AGING 

21. Foot H, La Caze A, Baker P, Cottrell N. Better 
understanding the influence and complexity of beliefs 
on medication adherence in asthma. Patient Educ 
Couns. 2019; 102:564–70. 
https://doi.org/10.1016/j.pec.2018.10.010 
PMID:30413309 

22. Zhou Q, Wu ZG, Wang Y, Liu XH, Chen J, Wang Y, Su 
YS, Zhang C, Peng DH, Hong W, Fang YR. Clinical 
characteristics associated with therapeutic 
nonadherence of the patients with major depressive 
disorder: A report on the National Survey on 
Symptomatology of Depression in China. CNS 
Neurosci Ther. 2019; 25:215–22. 
https://doi.org/10.1111/cns.13030 
PMID:29998606 

23. Lesen E, Wiktorsson S, Carlsten A, Waern M, Hedenrud 
T. Beliefs about antidepressants among persons aged 
70 years and older in treatment after a suicide 
attempt. Int Psychogeriatr. 2015; 27:1795–803. 
https://doi.org/10.1017/S1041610215000216 
PMID:25727814 

24. Maidment R, Livingston G, Katona C. Just keep taking 
the tablets: adherence to antidepressant treatment in 
older people in primary care. Int J Geriatr Psychiatry. 
2002; 17:752–57. 
https://doi.org/10.1002/gps.688 
PMID:12211126 

25. Fawzi W, Abdel Mohsen MY, Hashem AH, Moussa S, 
Coker E, Wilson KC. Beliefs about medications predict 
adherence to antidepressants in older adults. Int 
Psychogeriatr. 2012; 24:159–69. 
https://doi.org/10.1017/S1041610211001049 
PMID:21729414 

26. Lemay J, Waheedi M, Al-Sharqawi S, Bayoud T. 
Medication adherence in chronic illness: do beliefs 
about medications play a role? Patient Prefer 
Adherence. 2018; 12:1687–98. 
https://doi.org/10.2147/PPA.S169236 
PMID:30233149 

27. Fuhr K, Schröder J, Berger T, Moritz S, Meyer B, Lutz 
W, Hohagen F, Hautzinger M, Klein JP. The 
association between adherence and outcome in an 
Internet intervention for depression. J Affect Disord. 
2018; 229:443–49. 
https://doi.org/10.1016/j.jad.2017.12.028 
PMID:29331706 

28. Burnett-Zeigler I, Kim HM, Chiang C, Kavanagh J, Zivin 
K, Rockefeller K, Sirey JA, Kales HC. The association 
between race and gender, treatment attitudes, and 
antidepressant treatment adherence. Int J Geriatr 
Psychiatry. 2014; 29:169–77. 
https://doi.org/10.1002/gps.3984 
PMID:23801324 

29. Li J, Liu X. Incremental patient care program 
decreases anxiety, reduces depression and improves 
the quality of life in patients with colorectal cancer 
receiving adjuvant chemotherapy. Exp Ther Med. 
2019; 18:2789–98. 
https://doi.org/10.3892/etm.2019.7877 
PMID:31572527 

30. Zhou X, Shi H, Yang Y, Zhang Z, Zhai Z, Wang C. 
Anxiety and depression in patients with pulmonary 
arterial hypertension and chronic thromboembolic 
pulmonary hypertension: Results from a Chinese 
survey. Exp Ther Med. 2020; 19:3124–32. 
https://doi.org/10.3892/etm.2020.8566 
PMID:32256800 

31. Young Y, Papenkov M, Hsu WH, Shahid F, Kuo YH. 
Permanent transition of homecare recipients with 
dementia to nursing homes in New York State: Risk 
factors. Geriatr Nurs. 2020; 41:553–58. 
https://doi.org/10.1016/j.gerinurse.2020.02.006 
PMID:32216955 

32. Ho SC, Chong HY, Chaiyakunapruk N, Tangiisuran B, 
Jacob SA. Clinical and economic impact of non-
adherence to antidepressants in major depressive 
disorder: A systematic review. J Affect Disord. 2016; 
193:1–10. 
https://doi.org/10.1016/j.jad.2015.12.029 
PMID:26748881 

33. Zayed HS, Medhat BM, Seif EM. Evaluation of 
treatment adherence in patients with Behçet's 
disease: its relation to disease manifestations, 
patients' beliefs about medications, and quality of 
life. Clin Rheumatol. 2019; 38:761–68. 
https://doi.org/10.1007/s10067-018-4344-3 
PMID:30367312 

34. Russell J, Kazantzis N. Medication beliefs and 
adherence to antidepressants in primary care. N Z 
Med J. 2008; 121:14–20. 
PMID:19098944 

35. Chawa MS, Yeh HH, Gautam M, Thakrar A, Akinyemi 
EO, Ahmedani BK. The Impact of Socioeconomic 
Status, Race/Ethnicity, and Patient Perceptions on 
Medication Adherence in Depression Treatment. Prim 
Care Companion CNS Disord. 2020; 22:20m02625. 
https://doi.org/10.4088/PCC.20m02625 
PMID:33306887 

36. Marasine NR, Sankhi S. Factors Associated with 
Antidepressant Medication Non-adherence. Turk J 
Pharm Sci. 2021; 18:242–49. 
https://doi.org/10.4274/tjps.galenos.2020.49799 
PMID:33902271 

 

https://doi.org/10.1016/j.pec.2018.10.010
https://pubmed.ncbi.nlm.nih.gov/30413309
https://doi.org/10.1111/cns.13030
https://pubmed.ncbi.nlm.nih.gov/29998606
https://doi.org/10.1017/S1041610215000216
https://pubmed.ncbi.nlm.nih.gov/25727814
https://doi.org/10.1002/gps.688
https://pubmed.ncbi.nlm.nih.gov/12211126
https://doi.org/10.1017/S1041610211001049
https://pubmed.ncbi.nlm.nih.gov/21729414
https://doi.org/10.2147/PPA.S169236
https://pubmed.ncbi.nlm.nih.gov/30233149
https://doi.org/10.1016/j.jad.2017.12.028
https://pubmed.ncbi.nlm.nih.gov/29331706
https://doi.org/10.1002/gps.3984
https://pubmed.ncbi.nlm.nih.gov/23801324
https://doi.org/10.3892/etm.2019.7877
https://pubmed.ncbi.nlm.nih.gov/31572527
https://doi.org/10.3892/etm.2020.8566
https://pubmed.ncbi.nlm.nih.gov/32256800
https://doi.org/10.1016/j.gerinurse.2020.02.006
https://pubmed.ncbi.nlm.nih.gov/32216955
https://doi.org/10.1016/j.jad.2015.12.029
https://pubmed.ncbi.nlm.nih.gov/26748881
https://doi.org/10.1007/s10067-018-4344-3
https://pubmed.ncbi.nlm.nih.gov/30367312
https://pubmed.ncbi.nlm.nih.gov/19098944
https://doi.org/10.4088/PCC.20m02625
https://pubmed.ncbi.nlm.nih.gov/33306887
https://doi.org/10.4274/tjps.galenos.2020.49799
https://pubmed.ncbi.nlm.nih.gov/33902271

