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Purpose: Major depressive disorder (MDD) is a significant mental health issue among adolescents globally. In Thailand, medication 
adherence among adolescents with MDD is low. While international studies highlight factors such as family support and beliefs about 
medication, these may not apply to the Thai context, where cultural norms, stigma, and access to care differ. Guided by the Individual 
and Family Self-management Theory (IFSMT), this study explored context-specific factors influencing medication adherence among 
Thai adolescents with MDD.
Methods: A cross-sectional quantitative study was conducted with 146 adolescent-legal guardian dyads recruited via purposive 
sampling from two psychiatric outpatient clinics in Thailand. Guided by the IFSMT, the study assessed context factors across three 
domains: condition-specific, physical and social environment, and individual and family factors. To examine associations between 
IFSMT context factors and medication adherence, multiple linear regression analysis was performed. Written informed assent and 
consent were obtained.
Results: The adolescents (mean age = 16.16 years, 71.92% female) and legal guardians (mean age = 48.62 years, 77.40% female, 
90.41% parents) completed the survey. Approximately 80% of adolescents reported low adherence to the guidelines. Three context 
factors were significantly associated with adherence: antidepressant side effects, adolescent preference for medication-only treatment, 
and legal guardian preference for medication-only treatment (p <0.05). Other variables were not significant.
Conclusion: Medication adherence among Thai adolescents with MDD was associated with side effects and treatment preferences of 
both adolescents and their legal guardians. These findings highlight the importance of addressing individual and family preferences 
during treatment planning. Culturally informed interventions that consider these contextual influences may improve adherence 
outcomes. Future research should explore these factors further using longitudinal designs.
Keywords: context factors, adolescents, legal guardians, family, medication adherence, major depressive disorder

Introduction
Major depressive disorder (MDD) affects 8% of adolescents globally and is thus a significant public health concern.1 In 
Thailand, the prevalence of depression in adolescents is approximately 2.4%.2 MDD in this population is associated with 
increased risk of suicide—the leading cause of death among adolescents—and with other psychiatric conditions such as 
anxiety and substance use disorders.3,4 Notably, around 30% of children with MDD experience suicidality, and over 10% 
attempt suicide.5 Early detection of MDD and prompt selection of appropriate treatment for the condition are key to 
alleviating depressive symptoms, reducing the risk of suicide, and decreasing the risk of comorbidities, as well as helping 
adolescents succeed in school and maintain healthy relationships.6
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In Thailand, a variety of antidepressant medications are used to treat adolescents with MDD, including sertraline and 
fluoxetine.7 Additionally, Thai clinical practice guidelines recommend treatment of depression with a combination of 
medication and cognitive behavioral therapy [CBT].7 Despite the availability of practical treatment approaches, the rate 
of depression relapse in adolescents is 38.6%, highlighting the significant challenges of managing MDD in Thailand.7

The rate of medication nonadherence in the world’s adolescent population with mental illness is worrisome, ranging 
from 8% to as high as 69%.8 Previous studies have identified various factors related to medication nonadherence that can 
be categorized into several groups,9 including patient, medication, clinician, structural, and environmental factors. Patient 
factors encompass patient characteristics and socioeconomic factors that influence the regular intake of medication. For 
example, patient-level barriers to adherence include negative treatment attitudes, misconceptions about antidepressants,9 

and developmental stages and challenges.10 Medication factors include side effects and taking multiple medicines daily, 
referred to as pill burden,11 while clinician-related factors include inadequate communication of medication instructions, 
lack of shared decision-making, lack of follow-up treatment,9 and unsatisfactory clinician-patient relationships.12 

Additionally, structural factors include social stigma, limited access to medication information, and high medication 
costs.9,11 Finally, environmental factors include the presence or absence of sufficient social support from family 
members.13 Although medication adherence studies have been conducted in multiple countries, none have examined 
factors related to medication adherence in the target population.

Moreover, during the adolescent developmental stage, individuals continue to develop physically, cognitively, 
psychosocially, and emotionally. At this stage of their development, adolescents may be limited in their ability to 
perceive and judge risk,8,14 which in turn may affect their understanding of the importance of administering their 
prescribed medication correctly or their ability to adhere to it.8,14,15 Therefore, adolescents’ medication adherence 
behaviors may depend at least partially on others, especially their parents and other family members, to ensure that 
the adolescents are taking their medications regularly.14,16 Several studies have investigated caregiver factors related to 
adolescents’ medication behaviors and found that caregivers’ attitudes toward medications, knowledge, and beliefs, as 
well as family function, were associated with their children’s adherence.16,17 In addition, a systematic review revealed 
several parental factors related to adolescents’ medication adherence, including socioeconomic status, education, family 
living status, roles of family functioning, and parents’ psychological health and attitudes toward psychotropic 
medication.8 Given these previous findings, meaningful examination of adolescents’ medication adherence must also 
consider the influences of family members. Based on the literature review, no studies have examined these influences 
among this population.

Therefore, the purpose of this study was to examine factors associated with medication adherence among Thai 
adolescents with MDD. This study employed the Individual and Family Self-Management Theory (IFSMT) as 
a theoretical framework to identify factors associated with adherence behaviors. Ryan and Sawin18 developed the 
IFSMT to improve individuals’ health outcomes, change health behaviors, increase quality of life, and decrease the 
cost of healthcare services. The IFSMT posits that both context factors (condition-specific, physical, and social 
environment, as well as individual and family factors) and process factors (knowledge and beliefs, self-regulation skills 
and abilities, and social facilitation) influence individuals’ health outcomes (see Figure 1). In this light, interventions 
developed based on the IFSMT have been found to increase individual and family self-management responsibility and to 
improve outcomes among patients with chronic conditions, such as knee osteoarthritis and chronic kidney disease, in 
Thailand and other countries.19–21 The IFSMT was chosen because it addresses both individual and family perspectives. 
Given the central role of family in Thai culture, IFSMT was most appropriate for examining adolescents’ and guardians’ 
perspectives on medication adherence. Moreover, no IFSMT-based studies have investigated the influence of context 
factors on medication adherence in this study population.

This study focused on context factors, as they can form the foundation for self-management behaviors. Medication 
adherence in adolescents is shaped by systemic and interpersonal influences—such as family dynamics, environmental 
support, and illness-related factors—that align with IFSMT’s context domains. Focusing solely on these factors allows 
for a more precise examination of their specific impact on medication adherence. Therefore, this study aimed to examine 
the direct association between context factors and medication adherence among Thai adolescents with MDD.
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Based on the IFSMT, the conceptual model for this study consists of two major concepts: context factors and 
proximal outcomes. The context dimension encompasses condition-specific factors (receiving psychosocial intervention, 
medication regimens, depressive symptoms, and medication side effects), as well as physical and social environment 
factors (transportation barriers, stigma toward mental illness, and patient-doctor relationships), and individual and family 
factors (treatment preferences and family functioning). The proximal outcome is medication adherence. The researchers 
hypothesized that adolescent and family context factors are directly associated with the medication adherence behaviors 
of Thai adolescents (see Figure 2).

Materials and Methods
Study Design and Sample
The study employed a quantitative, correlational, cross-sectional design to examine the relationships of key IFSMT 
context factors to proximal medication adherence behaviors. Based on the IFSMT, the researchers investigated the 
relationships between selected context factors, including condition-specific, physical, and social-environmental factors, 
individual and family factors, and the proximal outcome of medication adherence among adolescents with MDD. 
A purposive sampling approach was used to recruit participants. For each adolescent participant, the sample also 
included one legal guardian, such as a grandparent, uncle, aunt, or sibling, who was responsible for the adolescent’s 
primary care.

To support the study’s multiple regression analysis, a priori sample size estimation was conducted using a standard 
formula. Based on the study’s conceptual model, 10 context factors were specified as predictors in Set A, and four self- 
management process factors were included as predictors in Set B. Assuming a statistical power of 0.80, an alpha level of 
0.01, and an anticipated effect size (f2) of 0.15, the minimum required sample size was 128 adolescent-legal guardian 
dyads. The final sample of 146 dyads exceeded this threshold, ensuring sufficient statistical power for the planned 
analysis.

Figure 1 Individual and family self-management theory.22
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Inclusion Criteria
Adolescent participants had to meet the following criteria: (1) aged 12 to 18 years, (2) diagnosed with MDD by 
a psychiatrist, (3) prescribed antidepressants and potentially other psychotropic medicines in at least three clinic visits 
while receiving treatment at the OPD, (4) visiting the clinic with their legal guardian, and (5) able to understand the Thai 
language well enough to complete the study survey. Adolescents with MDD and comorbid psychiatric conditions such as 
anxiety or attention-deficit/hyperactivity disorder were eligible to participate.

In addition, a participating legal guardian had to (1) be older than 18 years old, (2) serve as the primary caregiver for 
the adolescent with MDD, and (3) understand the Thai language well enough to complete the study survey.

Exclusion Criteria
We excluded adolescents whose medical records showed cognitive impairment or psychotic symptoms severe enough to 
prevent them from completing the study survey. Additionally, if either an adolescent or a legal guardian was excluded or 
unwilling to participate in the study, both members of the dyad were excluded from the study.

Procedures
Study approval was obtained from the Institutional Review Board (IRB) of the University of Illinois Chicago (UIC) and 
the Faculty of Medicine, Ramathobodi Hospital, Mahidol University, Bangkok, Thailand. Study activities were con
ducted in the outpatient department (OPD) settings at two university hospitals in Bangkok and Samut Prakarn provinces, 
Thailand. Potentially eligible participants were identified in advance through a review of hospital medical records, and 
they, along with their legal guardians, were approached in the waiting area. After being fully informed about the study, 
both the adolescent and the legal guardian signed written consent forms. We then offered two options to each adolescent 
and legal guardian: they could complete the study survey using paper-and-pencil questionnaires or online through UIC 
Research Electronic Data Capture (REDCap). All study procedures complied with the ethical principles outlined in the 
Declaration of Helsinki.

Figure 2 Conceptual model of context factors for adolescents with MDD. Adapted from the IFSMT framework.
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Two surveys were administered: the adolescent survey and the legal guardian survey. The adolescent survey consisted 
of 128 items, and the legal guardian survey contained 61 items, each measuring contextual factors. The surveys included 
separate researcher-developed socioeconomic questionnaires for adolescents and legal guardians. All but one of the 
standardized survey questionnaires had previously been translated into Thai. The Antidepressant Side-Effect Checklist 
was translated into Thai by the research team. For this questionnaire, we followed the translation and adaptation process 
recommended by the World Health Organization guidelines. Specifically, the process included forward and back 
translation; pre-testing of content validity by a panel of five Thai experts using a content validity index (CVI), with 
a resulting value of 1.0; and final confirmation of the translation by two bilingual Thai experts.

Measurements
The survey questionnaires were categorized into three groups: (1) sociodemographic data, (2) context factors (including 
condition-specific factors, the physical and social environment, and individual and family factors), and (3) proximal 
outcome (medication adherence). A summary of the measures employed in this study is provided in Table 1.

Sociodemographic Data
The researchers used a single sociodemographic questionnaire for adolescents and a separate one for their legal 
guardians. For adolescents, standard questions were used to measure their age, gender, educational level, and family 
structure (ie, living with parents, living with one parent, or other arrangements). For legal guardians, standard questions 
were used to measure their age, gender, marital status, educational level, and family income.

Context Factors
Data addressing condition-specific factors, physical and social environment, and individual and family factors were 
collected using medical record reviews and self-report questionnaires.

1 Condition-specific Factors
As condition-specific factors, we collected data from adolescents on psychosocial interventions received, medication 

regimens, depressive symptoms, and medication side effects, as described below.
1.1 Psychosocial intervention received referred to adolescents receiving psychosocial interventions during MDD 

treatment to improve depressive symptoms. These included psychoeducation, cognitive-behavioral therapy, family- 
focused therapy, and interpersonal and social rhythms therapy. We reviewed each adolescent participant’s medical 
records to gather intervention data. If the participant was receiving an intervention, we recorded the type of intervention 
being administered.

1.2 Medication regimens referred to adolescents’ antidepressant prescriptions with respect to the number of medica
tions prescribed (polypharmacy) and daily doses. We reviewed each adolescent participant’s medical record to gather 
these data. Specifically, we determined whether the adolescent was receiving prescribed medications and, if so, identified 
the specific medications and their frequency per day (as 1, 2, 3, or ≥ 4).

1.3 Depressive symptoms referred to adolescents’ current level of depressive symptom severity. The Thai Depression 
Inventory (TDI), a 20-item tool, was used to measure this variable. The TDI was developed by Thai psychiatrists.23 Each 
item is rated on a 4-point Likert scale ranging from 0 to 3 based on symptom severity during the previous week. The total 
TDI score can range from 0 to 60. Raw scores of less than 21 indicate no depression, 21 to 25 indicate mild depression, 
26 to 34 indicate moderate depression, 35 to 40 indicate severe depression, and more than 40 indicate very severe 
depression. The TDI showed good internal consistency with a Cronbach’s alpha value of .86.23 In addition, the TDI 
showed good concurrent validity with the Hamilton Rating Scale for Depression for depressed patients (r = 0.72).23 In 
this study, the Cronbach’s alpha for the TDI was .88.

1.4 Medication side-effects referred to adolescents’ experience of side-effects of antidepressants prescribed by their 
psychiatrist. The Antidepressant Side-Effect Checklist (ASEC) was applied to measure 21 potential side effects in 
adolescents.24 For each item, the participants rated the severity of a symptom on a 4-point scale (0 = Absent, 1 = Mild, 2 
= Moderate, 3 = Severe), and whether each symptom (if present) was a side-effect of antidepressants (by responding yes 
or no). In addition, three open-ended questions allowed participants to comment on the impact of adverse reactions to 
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antidepressants; examples are “Have you had any treatment for a side-effect?” and “Has any side-effect led to you 
discontinuing the antidepressant medication?” Total ASEC scores can range from 0 to 63, with higher scores indicating 
a more severe effect profile.24 The ASEC previously demonstrated moderate internal consistency with a Cronbach’s 
alpha value of .78.24 In this study, the Cronbach’s alpha for the ASEC was .88.

Table 1 Summary of Quantitative Variables and Measures

Concept Sub-Concept Measurements

Adolescents Number 
of Items

Legal Guardians Number 
of Items

1. Sociodemographic 
data

Sociodemographic 
questionnaire: 

–Age (1) 

–Gender (1) 
–Educational level (1) 

–Family structure (1)

4 Sociodemographic questionnaire: 
–Age (1) 

–Sex (1) 

–Marital status (1) 
–Educational level (1) 

–Family income (1) 

–Area of residence (2) 
–Transportation 

barriers (5)

12

2. Context factors 1. Condition-specific factors

Receiving 

psychosocial 

intervention

Collected data from 

medical records (1)

N/A N/A N/A

Medication 

regimens

Collected data from 

medical records (2)

N/A N/A N/A

Depressive 
symptoms

Thai Depression 
Inventory (TDI)

20 N/A N/A

Medication 

side-effects

Antidepressant Side- 

Effect Checklist (ASEC)

21 N/A N/A

2. Physical & social environment factors

Transportation 

barriers

Sociodemographic 

questionnaire

Included 

above

Sociodemographic questionnaire Included 

above

Stigma toward 
mental illness

Internalized Stigma of 
Mental Illness Scale- 

Adolescent form (ISMI)

29 Parents’ Internalized Stigma of Mental 
Illness Scale (PISMI): modified version 

developed for legal guardians

12

Patient-doctor 
relationship

Patient-Doctor 
Relationship 

Questionnaire (PDRQ)

9 N/A N/A

3. Individual & family factors

Treatment 
preferences

Treatment Preferences 
for Depression

1 Treatment Preferences for Depression 1

Family function Chulalongkorn Family 

Inventory (CFI- 
Adolescent)

36 Chulalongkorn Family Inventory 

(CFI-Legal guardian)

36

3. Proximal Outcomes Medication 
adherence 

behaviors

Morisky Medication 
Adherence Scale (MMAS)

8 N/A N/A

Abbreviation: N/A, not applicable.
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2 Physical and Social Environment Factors
To assess physical and social environment factors, data were collected from both adolescents and their legal 

guardians. Adolescents provided self-reports on the quality of the patient-doctor relationship, and legal guardians 
reported on transportation barriers. Both adolescents and their legal guardians assessed perceived stigma toward mental 
illness.

2.1 Transportation barriers referred to travel barriers experienced by legal guardians between their area of residence 
and the two OPDs. We used four questions in the sociodemographic questionnaire to measure this factor.

2.2 Stigma toward mental illness referred to adolescents’ perspectives on social stigma toward MDD. To measure this 
variable, we used the Internalized Stigma of Mental Illness (ISMI) scale,25 which was available in the Thai language.26 This 
29-item scale employs a 4-point Likert scale (1 = strongly disagree, 2 = disagree, 3 = agree, 4 = strongly agree). The total score 
ranges from 29 to 116. A higher score indicates that perceived internalized stigma is more severe and negative. The ISMI scale 
was found to have good internal consistency reliability with Cronbach’s alpha values ranging from .88 to .92.25,27 Moreover, 
the ISMI was reported to have excellent concurrent validity and divergent validity.25 In addition, the ISMI has been used 
among adolescents with mental illnesses such as attention deficit and hyperactivity disorder.28 In this study, the Cronbach’s 
alpha for the ISMI was .94.

To measure legal guardians’ perspectives on perceived stigma toward mental illness, the researchers used the 
modified Parents’ ISMI (PISMI).29 The modified PISMI consists of 12 items, and the total score ranges from 12 to 
60, with higher scores indicating that legal guardians’ perceived internalized stigma was more severe and negative. The 
PISMI was reported to have moderate internal consistency, with a Cronbach’s alpha value of .76.29 In this study, the 
Cronbach’s alpha for the PISMI was .87.

2.3 Patient-doctor relationship referred to how much adolescents perceived their psychiatric healthcare providers as 
being effective and helpful in managing their disorder. Adolescent participants completed the Patient-Doctor 
Relationship Questionnaire (PDRQ-9),30 which had been previously translated into Thai.31 The PDRQ-9 has nine 
items, each requiring a response on a 5-point Likert scale (1 = not at all appropriate, 2 = somewhat appropriate, 3 = 
appropriate, 4 = mostly appropriate, 5 = totally appropriate). The total score ranges from 9 to 45, with higher scores 
indicating a more favorable relationship.32 Previous studies have shown that the PDRQ-9 has excellent internal 
consistency, with Cronbach’s alpha values ranging from .94 to .97.30,32 In this study, the Cronbach’s alpha for the 
PDRQ-9 was .93.

3. Individual and Family Factors
Adolescents’ and legal guardians’ treatment preferences and perspectives toward family function were measured.
3.1 Treatment preferences referred to the preference of adolescents and their legal guardians regarding treatment of 

MDD. To measure the treatment preferences of both adolescents and legal guardians, we used one item developed based 
on a previous systematic review study.33

3.2 Family function was measured from the perspectives of both adolescents and legal guardians using the 
Chulalongkorn Family Inventory (CFI), a self-report instrument developed in the Thai language by Trangkasombat.34 

The 36 instrument items are rated on the following 4-point scale: 1 = Strongly disagree, 2 = Disagree, 3 = Agree, and 4 = 
Strongly agree. Total instrument scores range from 36 to 144, with higher scores indicating healthier family functioning. 
The CFI has demonstrated good internal consistency with Cronbach’s alpha values ranging from .88 to .92.34,35 In this 
study, the Cronbach’s alpha for the CFI in the adolescents’ dataset was .94 and in the legal guardians’ dataset was .92.

Proximal Outcome
Medication adherence refers to the behaviors surrounding medication-taking among adolescents, as prescribed by 
a psychiatrist, in terms of frequency and dosage. To measure this outcome, we utilized the eight-item Morisky 
Medication Adherence Scale (MMAS-8), a self-report instrument designed to assess medication-taking behavior.36 

The MMAS-8 was translated into Thai by Sakthong, Chabunthom and Charoenvisuthiwongs.37 Items 1 through 7 use 
a dichotomous response scale (Yes = 1, No = 0), except for item 5, which is coded as Yes = 0 and No = 1. Item 8 was 
evaluated using a 5-point rating scale ranging from 1 to 0 (Never/Rarely = 1, Once in a while = 0.75, Sometimes = 0.50, 
Usually = 0.25, and All the time = 0). The possible total score ranges from 0 to 8, with higher scores indicating greater 
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medication adherence.38 In addition, the MMAS-8 score was categorized into three groups: (1) 8 or higher indicated high 
medication adherence, (2) 6 to 8 indicated medium adherence, and (3) 5 or lower indicated low adherence.36 Morisky, 
Ang, Krousel-Wood and Ward36 reported that the MMAS-8 was reliable (Cronbach’s alpha = .83) and had good 
concurrent and predictive validity. In this study, the Cronbach’s alpha for the MMAS-8 was .70. (The license for this 
measure was purchased before its use in this study).

Statistical Analyses
The dataset in UIC REDCap was imported into STATA version 16.1 (StataCorp., College Station, TX, USA) for all study 
analyses. Descriptive and inferential statistics were used for analysis purposes. Univariate analysis was employed to 
examine participants’ characteristics and other study variables, yielding statistics including frequency distributions, 
percentages, means, and standard deviations (SD).

Testing for normal data distribution was conducted before the statistical analyses. For bivariate analyses, non- 
parametric tests were performed. Associations between medication adherence scores and independent variables were 
examined; Spearman’s rank correlation analysis was conducted for continuous independent variables, and the Mann– 
Whitney U-test was performed for categorical independent variables. Multiple linear regression assumptions were tested. 
To address the study objectives, we conducted stepwise regressions to identify the most significant context variables 
associated with medication adherence behaviors. During the stepwise process, independent variables with p-values 
greater than 0.2 were excluded from the model, while those with p-values less than 0.2 were retained.

Results
Adolescent Participant Characteristics
Among the 146 adolescent participants, the mean age was 16.16 years (SD = 1.58). Most participants (71.92%) were 
female and enrolled in high school (62.33%). About two-thirds (64.38%) of the adolescent participants lived with both 
biological parents, and approximately one-quarter (25.34%) lived with one biological parent. The majority of the 
participants had been diagnosed with MDD (86.99%), followed by persistent depressive disorder (PDD; 7.53%) or 
dysthymia (5.48%). While 65.75% of these participants reported no comorbidity, for the remaining participants, ADHD 
was the most commonly reported comorbidity (18.49%). All the participants had been prescribed antidepressants, which 
most participants combined with benzodiazepines (41.78%), antipsychotics (36.30%), or central nervous system (CNS) 
stimulants (19.18%). Table 2 summarizes the characteristics of the adolescent participants.

Table 2 Characteristics of Adolescent Participants (n = 146)

Mean ± SD or 
n (%)

Age 16.16 ± 1.58

Gender

Male 26 (17.81)
Female 105 (71.92)

Non-binary 10 (6.58)
Not identified 5 (3.42)

Education

Middle school 38 (26.03)
High school 91 (62.33)

Vocational school 4 (2.74)

College/university 9 (6.16)
Other 4 (2.74)

(Continued)
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Legal Guardian Participant Characteristics
The total number of legal guardian participants was 146, with a mean age of 48.62 years (SD = 6.73). Most of these 
participants were female (77.40%) and were parents of adolescent participants (90.41%). Among the legal guardian 
participants, about half had a bachelor’s degree (50.68%), and more than half were married (65.07%). Approximately 50% 
had a household income exceeding 50,001 Baht per month, which is a higher-than-average household income in Thailand, 
equivalent to approximately 1,348 USD. Most of these participants (89.04%) resided in Bangkok and its metropolitan areas. 
Additionally, the overall mean distance from their area of residence to the hospital they visited was 39.85 kilometers (SD = 
81.77). Regarding access to transportation to the hospital, 54.11% of legal guardian participants used private vehicles, while 
45.89% relied on public transportation. The median transportation cost was 300 Thai Baht, with 85.62% of participants 
reporting expenses of less than 500 Thai Baht. Given the transportation cost, most of these participants could afford to take 
their children to the hospital (97.95%). Table 3 summarizes the characteristics of the legal guardian participants.

Table 2 (Continued). 

Mean ± SD or 
n (%)

Family structure
Living with both biological parents 94 (64.38)

Living with one biological parent 37 (25.34)

Living with grandparents 7 (4.79)
Living with other relatives 5 (3.42)

Other 3 (2.05)

Diagnosis
MDD 127 (86.99)

PDD 11 (7.53)

Dysthymia 8 (5.48)
Comorbidities

No comorbidity 96 (65.75)

GAD 9 (6.16)
SAD 3 (2.05)

Panic disorder 3 (2.05)

ADHD 27 (18.49)
Others 13 (8.90)

Current medications

Antidepressants 146 (100.0)
Antipsychotics 53 (36.30)

Benzodiazepines 61 (41.78)
CNS stimulants 28 (19.18)

Others 9 (6.16)

Abbreviation: SD, standard deviation.

Table 3 Characteristics of Legal Guardian Participants (n = 146)

Mean (±SD) or n (%)

Age 48.62 (±6.73)

Gender

Male 33 (22.60)
Female 113 (77.40)

(Continued)
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Table 3 (Continued). 

Mean (±SD) or n (%)

Relationship with adolescent

Parent 132 (90.41)
Grandparent 5 (3.42)

Uncle or aunt 6 (4.11)

Sibling 3 (2.05)
Education

Elementary school 2 (1.37)

High school 16 (10.96)
Trade/technical/vocational certificate 20 (13.70)

Bachelor’s degree 74 (50.68)

Master’s degree 29 (19.86)
Doctoral Degree 3 (2.05)

Other 2 (1.37)

Marital status
Single 12 (8.22)

Married 95 (65.07)

Widowed 8 (5.48)
Divorced 20 (13.70)

Separated 8 (5.48)
Other 3 (2.05)

Household income

Less than 10,000 Baht 5 (3.42)
10,001–30,000 Baht 37 (25.34)

30,001–40,000 Baht 15 (10.27)

40,001–50,000 Baht 17 (11.64)
> 50,001 Baht 72 (49.32)

Area of residence

Bangkok 87 (59.59)
Nakhon Pathom 3 (2.05)

Nonthaburi 19 (13.01)

Pathum Thani 8 (5.48)
Samut Prakan 9 (6.16)

Samut Sakhon 4 (2.74)

Other provinces 16 (10.96)
Distance from the area of residence to the hospital (kilometers) 39.85 (±81.77)

Transportation mode

Private vehicles 79 (54.11)
Public transportation 67 (45.89)

Transit cost (Thai Baht) 505.89 (±1007.64)

0–500 125 (85.62)
501–1,000 12 (8.22)

1,001–1,500 5 (3.42)

1,501–2,000 1 (0.68)
> 2,001 3 (2.05)

Affordable transit cost

Yes 143 (97.95)
No 3 (2.05)

Abbreviation: SD, standard deviation; MDD, major depressive disorder; PDD, persistent depressive dis
order; generalized anxiety disorder; SAD, social anxiety disorder; ADHD, attention-deficit/hyperactivity 
disorder; CNS, certral nervous system.
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Univariate Analysis: Context Factors and Medication Adherence
Condition-Specific Factors
Four condition-specific factors, including received psychosocial intervention, medication regimens, depressive symp
toms, and medication side effects were analyzed. Received psychosocial intervention, medication regimens, and 
depressive symptoms were further described in Supplement Table 1.

Most participants (86.30%) did not receive psychosocial interventions. The most common frequency of prescribed 
medication was reported as two times per day by 45.89% of participants. Based on TDI results, varying proportions of 
the adolescent participants exhibited moderate depression (34.25%), severe depression (21.23%), and very severe 
depression (18.49%); the mean TDI score was 32.30 (SD = 10.21).

The mean ASEC score for experiencing antidepressant side effects was 22.06 (SD = 12.17), indicating a relatively low 
incidence of side effects (Supplement Table 2). Drowsiness, yawning, and insomnia were rated as the side effects of greatest 
severity by adolescent participants, with means of 1.92 (SD = 1.06), 1.89 (SD = 1.12), and 1.53 (SD = 1.16), respectively. 
Approximately 52.74% of participants reported that drowsiness was likely a side effect of antidepressant medication, while the 
prevalence of the other side effects was less than 50%. More than half of the participants expressed uncertainty about whether the 
listed side effects were related to antidepressants, with four participants specifically commenting on their uncertainty. One 
participant noted, “I don’t know the side effects.”

Physical and Social Environment Factors
Three physical and environmental factors were examined, including transportation barriers, stigma toward mental illness, 
and patient-doctor relationships.

Among the legal guardian participants, the most common transportation times were approximately 30 minutes to 
1 hour (48.63%) and 1 to 2 hours (34.93%), with 22.6% reporting transportation issues. For stigma regarding mental 
illness, the mean ISMI-29 score among adolescent participants was 69.18 (SD = 14.24), indicating a somewhat severe 
and negative internalized stigma. The mean PISMI-12 score for legal guardians was 19.78 (SD = 12.90), indicating less 
severe and less negative internalized stigma. For the patient-doctor relationship, the mean PDRQ-9 score among 
adolescent participants was 36.53 (SD = 6.85), reflecting a relatively favorable relationship.

Individual and Family Factors
Two individual and family factors were measured: treatment preferences and family functioning. Adolescents primarily 
favored treatment with medication (72.60%), followed by psychotherapy (56.85%) and a combination of medication and 
psychotherapy (43.84%). Similarly, their legal guardians’ preferences for their treatment included medication (85.62%), 
psychotherapy (85.62%), and a combination of medication and psychotherapy (72.60%) (Supplement Table 3).

The mean CFI score for family functioning among adolescents was 97.27 (SD = 12.90), indicating relatively healthy 
family function. Similarly, among legal guardians, this score was 105.59 (SD = 9.74), also indicating relatively healthy 
family function.

Medication Adherence of Adolescent Participants
The mean MMAS-8 score for medication adherence behaviors was 3.95 (SD = 1.96), indicating low adherence. Based on 
MMAS-8 scores, adolescent participants were categorized into three groups: (1) low adherence, n = 118 (80.82%); (2) 
medium adherence, n = 26 (17.81%); and (3) high adherence, n = 2 (1.37%).

Among the MMAS-8 results, the most common adherence issue was forgetting to take medication, which was 
reported by 92.47% of participants. Approximately 73% (72.60%) reported taking all their medication the day prior to 
the survey, and 69.86% acknowledged occasionally forgetting to bring their medication when traveling. About 64.38% 
had missed taking medication for reasons other than forgetfulness. Over half (56.85%) reported feeling that taking 
medication daily was a burden. Regarding discontinuation behaviors, 39.04% had reduced or stopped their medication 
without informing their doctor, and 36.99% had stopped taking medication when they felt their condition was under 
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control. In terms of remembering to take medication, 51.37% reported rarely or never having difficulty remembering, 
while 31.51% experienced difficulty “once in a while”, 12.33% “sometimes”, 3.42% “usually”, and 1.37% “all the time.”

Bivariate Analysis: Relationship of Context Factors to Medication Adherence
The bivariate analysis for continuous variables revealed a significant negative correlation between the experience of 
antidepressant side effects and medication adherence (rs = −0.20, p <0.05). In contrast, other variables did not show 
significant correlations (p >0.05) (Supplement Table 4).

Two variables, adolescents’ receipt of psychosocial intervention and legal guardians’ transportation issues, were 
analyzed using the Mann–Whitney U-test (Supplement Table 5). Adolescents without transportation issues showed 
significantly greater medication adherence than those who had experienced transportation issues (z = 2.121, p = 0.034). 
However, adolescents receiving psychosocial interventions showed no significant difference in medication adherence 
scores from those who received no such intervention (z = 0.302, p = 0.762).

In addition, treatment preferences showed no significant effect on medication adherence among adolescents, whether 
they preferred receiving medication only or psychotherapy (p >0.05). On the other hand, legal guardians who preferred 
medication-only treatment for their children showed a significant difference in their children’s medication adherence 
scores from legal guardians who did not prefer medication-only treatment (z = −2.14, p = 0.03). However, legal 
guardians’ preference for psychotherapy showed no significant effect on adolescents’ medication adherence (p =0.50). 
The associations between treatment preferences and medication adherence among adolescents and their legal guardians 
were provided in the Supplement Table 6.

One-way ANOVA was performed to compare the association of travel time on medication adherence scores, 
considering the travel time from participants’ areas of residence to the hospitals (<30 minutes, 30 minutes to 1 hour, 1 
to 2 hours, and >2 hours). There was no significant association between travel time and medication adherence scores at 
the 0.05 level across the four conditions (F(3, 142) = 0.16, p = 0.933) (Supplement Table 7).

Regression Analysis: Effects of Context Factors on Medication Adherence
All context factors were entered in the stepwise regression model, and five variables together accounted for 14.07% of 
the variance in the medication adherence score (R2 =0.1407, F(5, 140) = 4.59, p <0.001). Of these, three variables showed 
significant associations with medication adherence scores: antidepressant side effects (Beta = −0.027, p = 0.035), 
adolescent’s preferred medication-only treatment (Beta =0.786, p = 0.034), and legal guardian’s preferred medication- 
only treatment for their child (Beta = 1.025, p = 0.022). The two remaining predictor variables—legal guardians’ 
experience of transportation issues and adolescents’ preferred psychotherapy treatment— were not significantly asso
ciated with medication adherence scores (Beta = −0.725, p = 0.052 and Beta = −0.545, p = 0.104, respectively) (see 
Table 4).

Table 4 Regression Analysis of Contextual Factors Associated with Medication Adherence

Variables Beta SE 95% CI t p

LL UL

Condition-specific factors
Antidepressant side effects −0.027 0.013 −0.053 −0.002 −2.13 0.035*

Physical and social environment factors
Transportation issues −0.725 0.369 −1.454 −0.005 −1.96 0.052

Individual and family factors
Adolescent prefers medication-only treatment 0.786 0.367 0.061 1.511 2.14 0.034*
Legal guardian prefers medication-only treatment 1.025 0.443 0.149 1.902 2.31 0.022*
Adolescent prefers psychotherapy −0.545 0.333 −1.204 0.114 −1.64 0.104
Constant 3.581 0.599 2.397 4.765 5.98 0.000

Notes: *p <0.05. 
Abbreviations: CI, confidence interval; LL, lower limit; SE, standard error, UL, upper limit.
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Discussion
This study examined the relationship between IFSMT context factors and medication adherence among Thai adolescents 
with MDD. To our knowledge, it is among the first studies to explore these factors in Thailand among both adolescents 
and their legal guardians. Approximately 80% of adolescent participants reported low medication adherence—higher 
than the 58% to 73% doing so in a systematic review of adolescents with chronic illness.39 Among the context variables, 
three factors were significantly associated with medication adherence: antidepressant side effects, adolescent preference 
for medication-only treatment, and legal guardian preference for medication-only treatment.

Adverse antidepressant side effects—particularly drowsiness and yawning—may interfere with adolescents’ school 
performance and daily functioning, contributing to nonadherence. Limited knowledge about these side effects was 
observed among the study’s adolescent participants. As prior research suggests a positive link between health literacy 
and adherence,40 efforts to improve mental health literacy among adolescents and their families are essential.

Treatment preferences also showed significant associations with medication adherence. Both adolescents and their 
legal guardians showed a preference for medication-only treatment, which was associated with higher adherence. These 
results contrast with findings of some earlier research in which counseling was favored41 and may reflect the participants’ 
strong trust in medication efficacy and healthcare provider recommendations. Given these results, incorporating shared 
decision-making and psychoeducation into care may support long-term adherence.42

Several context factors were not significantly associated with adherence. Transportation barriers, for example, did not 
significantly influence medication adherence—likely due to consistent family support, as all adolescents attending 
appointments were accompanied by legal guardians who covered the transportation costs. Some families also accessed 
telehealth, further reducing logistical challenges.

Adjunct psychosocial interventions were also not significantly related to medication adherence, possibly due to low 
utilization of such interventions (13.7%) and lack of intervention content on adherence. Similarly, medication regimen 
complexity (eg, dosing frequency) was not associated with medication adherence, possibly because most adolescents 
received family assistance with their daily medication routines.

In addition, depressive symptom severity, perceived stigma, patient-provider relationships, and family functioning 
were not significantly associated with medication adherence. By way of explanation, the lack of association with 
depression severity may stem from limited variability in adolescents’ symptom levels, and social media exposure and 
evolving adolescent autonomy may have influenced perceptions of stigma and healthcare relationships.43,44 Furthermore, 
the non-significance of family functioning could indicate that some adolescents adapted to poor family environments by 
developing independent medication management strategies.8

While this study focused on adolescent and family context factors, it is important to recognize that other influences— 
such as peer relationships and the broader school environment—may also contribute to adherence behaviors. Alternative 
theoretical perspectives, such as the social-ecological model and family systems theory, also highlight that adolescent 
medication adherence is shaped by multiple, interacting layers of influence beyond the individual and family. These 
considerations, along with related limitations, are discussed further in the Limitations section.

In summary, this study highlights that among various context factors, antidepressant side effects and both adolescent 
and guardian treatment preferences were significantly associated with medication adherence. These findings support the 
IFSMT framework, underscoring the direct influence of context on self-management outcomes. Future research should 
further explore these relationships to inform culturally tailored interventions for improving medication adherence among 
adolescents with MDD.

Strengths and Limitations
This study addresses a significant public health concern by investigating factors associated with medication adherence 
among Thai adolescents with MDD. The study offers a deeper understanding of the influence of context factors on 
adherence, and the application of the IFSMT enhances its conceptual rigor. An additional strength is its innovative 
approach, incorporating perspectives from both adolescents and their legal guardians to identify key factors influencing 
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adherence behaviors. The findings provide a strong foundation for developing targeted interventions to promote 
medication adherence and reduce non-adherence in a vulnerable adolescent population.

Several limitations should also be acknowledged. First, the adolescent-legal guardian dyads were recruited using 
relatively narrow inclusion and exclusion criteria, and data were primarily collected from urban and suburban areas, as 
well as a predominantly female adolescent sample. These factors may limit the generalizability of the findings to the 
broader population of Thai adolescents with MDD and their families. Additionally, approximately 13% of the adolescent 
participants had been diagnosed with persistent depressive disorder or dysthymia rather than MDD. While these 
conditions are generally less severe than MDD, they are chronic depressive disorders that also require long-term 
antidepressant treatment,45 justifying their inclusion in this study. The use of purposive sampling may not have captured 
the full diversity of experiences and characteristics within the adolescent MDD population.

Second, the study’s cross-sectional design limits the ability to capture dynamic adherence patterns and draw causal 
inferences about the relationships between context factors and medication adherence. Additionally, unmeasured factors 
such as peer influence and school environment may also play a role in adolescents’ adherence behaviors. Additionally, 
the relatively small sample size may have limited the study’s statistical power to detect certain associations.

Third, the analytic approach has limitations. The bivariate analyses were presented to provide transparency by 
reporting exact p-values and effect sizes; however, such unadjusted associations may not fully account for potential 
confounding factors and should be interpreted as exploratory rather than causal. Although we consistently applied a two- 
sided α = 0.05 for all analyses, the α = 0.01 reported in the sample size calculation section reflected only a conservative 
planning assumption. We did not apply formal adjustments for multiple comparisons, so the possibility of an inflated 
Type I error cannot be excluded; accordingly, readers are encouraged to place greater emphasis on effect sizes and overall 
association patterns rather than relying solely on p-values. Furthermore, in our analysis, adolescent–guardian dyads were 
treated as the unit of analysis, with one observation per dyad in the dataset. This approach preserved the paired nature of 
the data but may not have fully addressed potential within-dyad correlation. Therefore, future studies employing dyadic 
or mixed-model approaches may provide additional insights.

Finally, reliance on self-report instruments may have introduced bias in assessing participants’ behaviors.

Implications for Clinical Practice and Future Research
This study identified key context factors—particularly antidepressant side effects and treatment preferences of both 
adolescents and their legal guardians—that showed significant associations with medication adherence among Thai 
adolescents with MDD. These findings can guide psychiatric nurses and mental health professionals in developing 
targeted interventions to promote adherence and improve clinical outcomes.

A key clinical implication is the integration of psychoeducation into routine outpatient care. Providing adolescents 
and their caregivers with information about the expected side effects of psychotropic medications, their duration, and 
management strategies may enhance understanding, reduce anxiety, and support adherence. Encouraging adolescents to 
communicate openly about their experiences with side effects can also help providers tailor treatment plans and select 
medications with more tolerable profiles.

To further support medication adherence, healthcare providers should prioritize enhancing mental health literacy— 
particularly regarding pharmacologic treatments—through psychopharmacology-informed interventions. Empowering 
adolescents and their legal guardians with this knowledge can promote shared decision-making and strengthen engage
ment in treatment.

For future research, studies with larger and more diverse samples are needed to fully examine the influence of 
depressive symptom severity and other context variables. Longitudinal designs should incorporate context variables, such 
as peer networks and school environments, to better understand adherence trajectories. Also, alternative theoretical 
frameworks may enrich understanding when examined alongside IFSMT. Additionally, research in rural populations and 
among underrepresented genders is necessary to ensure findings are generalizable. Finally, incorporating objective 
measures—such as electronic medication monitoring, pill counts, or biomarkers—can improve the accuracy of adherence 
assessment beyond self-reported measurements.
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Conclusion
Medication adherence is critical for adolescents with MDD to reduce symptoms and support both short- and long-term 
quality of life. This study is the first in Thailand to examine how context factors influence medication adherence in this 
population. The findings suggest that adolescents’ experience of antidepressant side effects, as well as treatment 
preferences of both adolescents and their legal guardians, are important context factors associated with medication 
adherence behaviors. Clinicians can use these insights to assess adherence and identify potential barriers in practice more 
effectively. Additionally, the results provide foundational insight for researchers designing interventions aimed at 
improving low medication adherence rates and promoting sustained adherence.
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