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ABSTRACT 

Objective: Non-adherence to antidepressants interferes with optimal treatment of late-life 

depression (LLD). This analysis examines clinical and treatment factors predicting medication 

nonadherence in difficult-to-treat LLD. 

Methods: Secondary analysis of data from a clinical trial of antidepressant pharmacotherapy for 

Major Depressive Disorder in 468 adults aged 60+ years. All participants received venlafaxine 

XR for 12 weeks. Non-remitters were randomized to augmentation with either aripiprazole or 

placebo for 12 additional weeks. Medication adherence was assessed 14 times over 24 weeks. 

The analyses examined sociodemographic, clinical, and treatment factors that may predict 

antidepressant non-adherence during early (weeks 1-6), late (weeks 7-12), and augmentation 

(weeks 13-24) treatment. 

Results: Poor cognitive function and early response were predictive of early nonadherence. 

Poor cognitive function and prior nonadherence were predictive of late nonadherence. Living 

alone was associated with nonadherence both late and during augmentation treatment. 

Conclusion: Future studies should consider the role of early response and cognitive function to 

improve antidepressant adherence, particularly among older adults who live alone. 

 

Key words: aging, antidepressants, major depressive disorder, randomized controlled trial,  

geriatrics, mental health 
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INTRODUCTION 

Over half of depressed older adults do not achieve remission with first-line 

antidepressant treatment (1, 2). Additionally, only half of older adults improve with augmentation 

or switch to another medication (1). Several factors may lead to poor treatment response (3), 

including incorrect diagnosis, comorbid physical or psychiatric conditions, and somatic 

symptoms which overlap with other medical illnesses (3, 4). Older adults also experience 

psychosocial challenges such as isolation and limited social support which may interfere with 

depression treatment response (5). Inadequately treated late-life major depression (LLD) has 

negative health consequences including increased risk of death due to suicide and all-cause 

mortality, cognitive impairment (6), and reduced quality of life (3). Identifying risk factors for 

difficult to treat depression – especially ones that are modifiable – can improve outcomes in 

LLD.  

A modifiable risk factor for poor treatment response is medication non-adherence. 

Medication adherence refers to following clinical recommendations with respect to timing, 

dosage, and frequency of the medication. Nonadherence across all medication classes 

increases with age, with an estimated prevalence between 43-50% among older hospitalized 

patients (7). Nonadherence specifically to antidepressant medications in older adults is also 

common, with estimates ranging from 13-37% in primary care populations (8).  

Key risk factors for antidepressant nonadherence include psychological barriers such as 

perceived stigma, attitudes about one’s own illness, misconceptions about antidepressant 

treatment (9, 10) and cognitive status including poor executive function (11). Patient preference 

for treatment may also play a role in antidepressant treatment adherence (12). Other reasons 

for non-adherence include medication burden, polypharmacy, medication cost, medication-

related adverse events, and weight gain (13, 14).   
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The aim of this study is to identify sociodemographic, clinical, and treatment-level factors 

related to antidepressant nonadherence among older adults with difficult-to-treat LLD. We 

focused on clinical and treatment variables that are relevant to the course of LLD and are 

potentially modifiable. Therefore, we examined the association between non-adherence and 

chronic medical burden, cognitive function, sleep disturbance, polypharmacy, and treatment 

outcomes, including medication-related adverse events, weight gain, and early antidepressant 

response. We identified patient risk profiles for nonadherence during various phases of 

treatment: early (weeks 1-6), late (weeks 7-12), and second-line augmentation (weeks 13-24) 

treatment. 

METHODS 

Study Design 

This secondary analysis used data collected from a multi-site clinical trial for older adults 

with MDD: the Incomplete Response in Late-Life Depression Getting to Remission study (IRL-

GRey, 2009-2014; NCT00105586). The methods of IRL-GRey have been described elsewhere 

(15). Institutional Review Board approval was obtained at each site (University of Pittsburgh, 

University of Toronto, Washington University in St. Louis) and all participants provided written 

informed consent. In the open-label first phase of the trial, participants received venlafaxine 

extended release (XR) for up to 12 weeks. Venlafaxine XR was initiated at a dosage of 37.5 

mg/d and titrated as tolerated up to 150 mg/d. After 6 weeks, the dosage was increased up to 

300 mg/d, if tolerated, in participants who did not achieve remission (defined as a Montgomery-

Asberg Depression Rating Scale (MADRS) score of ≤ 10 for 2 sequential assessments). In the 

augmentation phase of the trial, participants who did not remit during open treatment with 

venlafaxine continued this medication at the same dosage and were randomly assigned to 

augmentation with either aripiprazole or placebo for 12 weeks.  Aripiprazole was initiated at 2 

mg/d and titrated as tolerated up to 15 mg/d.  



Medication adherence in TRLLD     5 

 

Participants 

 Participants were 60 years and older and met DSM-IV criteria for major depressive 

disorder (diagnosed with the Structured Clinical Interview for DSM-IV) with at least moderate 

symptoms defined as a score > 15 on the MADRS (16). Exclusion criteria included lifetime 

diagnoses of dementia, bipolar disorder, or schizophrenia, current psychotic symptoms, and 

alcohol or substance abuse or dependence within the past six months. Evidence of dementia 

was assessed based on a review of medical records and cognitive screenings. Four hundred 

sixty-eight participants started open-label venlafaxine XR for 12 weeks. Of those, 181 (39%) did 

not achieve remission from depression (defined above) and were randomly assigned to the 

addition of aripiprazole (n=91) or placebo tablets (n=90) for 12 weeks. The 468 participants who 

were prescribed venlafaxine monotherapy and the 181 participants who received augmentation 

are included in the analysis. 

Measures 

Medication nonadherence. Medication adherence was assessed by self-report 14 

times over 24 weeks (weekly weeks 1-4 and then biweekly weeks 6-24): participants were 

asked how many doses of study medication they missed since their last visit. Our primary 

outcome was nonadherence to antidepressant medication defined as reporting taking < 80% of 

study pills for any reason during a follow-up visit.  

Sociodemographic variables included age, sex, race, education, and residential 

status. Age was analyzed as a continuous variable. Self-reported race was dichotomized as 

White or Black/African American and other minority status. Self-reported years of education 

were analyzed as a continuous variable. Self-reported residential status (i.e., current living 

arrangements) was dichotomized as living alone or living in a household with family or others. 

Clinical Variables. Cognitive function was measured with the Repeatable Battery for the 

Assessment of Neuropsychological Status (RBANS) (17). The RBANS generates a total 
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cognitive score that was used in the analysis. Physical illness burden was measured with the 

Cumulative Illness Rating Scale for Geriatrics (CIRS-G) (18). The scale includes 14 individual 

body systems and is rated on a severity scale of 0 (no problem affecting the system) to 4 

(extremely severe problem) for a maximum of 56 points with higher scores reflecting greater 

severity of physical comorbidity. Comorbid anxiety disorders were diagnosed using DSM-IV 

criteria (19). The severity of depressive symptoms was measured with the MADRS with each of 

the 10 items rated between 0 and 6 with higher scores reflecting more severe depressive 

symptoms. The total score range: 0 – 60 was analyzed as a continuous variable. The number of 

co-prescribed non-study medications at baseline was analyzed as a continuous variable. All 

assessments were completed by raters trained in geriatric mental health. 

Treatment variables. Medication-related adverse effects were measured using the UKU 

Side Effect scale, which characterizes 46 physical and somatic symptoms associated with the 

use of psychotropic medications (20). We used the UKU score at weeks 12 and 24. Weight was 

measured at baseline and weeks 12 and 24. Weight change was defined as the difference in 

pounds from baseline to week 12 and from week 12 to week 24. Sleep disturbance was 

assessed with the MADRS sleep item (item #4), with scores >2 indicating a meaningful 

reduction in duration or depth of sleep (21). We used MADRS item #4 at baseline, week 8, and 

week 13. Early response to open-treatment with venlafaxine XR was defined as the absolute 

difference in MADRS scores from baseline to week 2. Early response to augmentation with 

aripiprazole or placebo was defined as the absolute difference in MADRS scores from week 13 

to week 15.  

Data Analysis 

Using Student’s t-tests and Chi-square comparisons, we compared sociodemographic, 

clinical, and treatment-level variables between participants who were and were not adherent to 

study medication during weeks 1-6 (early treatment), 7-12 (late treatment), or 13-24 
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(augmentation treatment). Variables with a p-value ≤ 0.10 in these univariate analyses were 

entered into multiple logistic regression models to identify the unique predictors of 

nonadherence during the three phases of treatment. We standardized each variable (to a mean 

of zero and standard deviation of one) to facilitate effect size comparison. We controlled for 

nonadherence during previous study periods in the second and third periods of treatment. We 

also performed a trend analysis to test a linear and/or quadratic effect in rates of non-adherence 

using a generalized linear model. Analyses were performed with SPSS version 26.0 

RESULTS 

Descriptive Variables 

 The mean (SD) age of participants was 69.0 (7.2) years; 35% (n=164) were men and 

12.0% (n=56) were of minority race (see Table 1). Mean (SD) years of education was 14.4 (2.8). 

Eight percent (n=35) reported living alone.  

The rate of non-adherence increased over the course of the 24 weeks: 6% (n=26 out of 

468) of participants reported being non-adherent with study medication at least once during the 

first 6 weeks; 11% (n=50 out of 454) reported non-adherence at least once between weeks 7 

and 12; and 19% (n=34 out of 180) reported non-adherence at least once between weeks 13 

and 24. The increase in rate of non-adherence was statistically significant: linear trend F (1, 

179) = 23.17, eta squared = .0115, p < 0.001.  

Variables Associated with Nonadherence 

There were several univariate differences for sociodemographic, clinical, and treatment 

variables between participants who were and were not adherent with study medication (see 

Table 1). During the first 6 weeks, nonadherence was associated with worse cognitive function 

and a greater reduction in MADRS scores. During the second 6 weeks, nonadherence was 

associated with living alone, higher burden of physical illness, worse cognitive function, and 

fewer study pills. During the last 12 weeks, nonadherence was associated with living alone. 
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Risk Profiles of Nonadherence 

 Table 2 shows the logistic regression models that tested the relationship between 

sociodemographic, clinical, and treatment variables on nonadherence to study medications. 

Worse cognitive function and greater reduction in MADRS scores were independently 

associated with nonadherence to study medication during the first 6 weeks. This model 

accounted for only a small proportion of variance in nonadherence (Nagelkerke R2 = 0.069). 

During the second 6 weeks, worse cognitive function and living alone were independently 

associated with nonadherence. Nonadherence during the previous study period was also 

associated with nonadherence during the second 6 weeks. This model accounted for a 

moderate proportion of variance in medication nonadherence (Nagelkerke R2 = 0.403). During 

the last 12 weeks, only living alone was associated with nonadherence. This model accounted 

for a modest proportion of variance in medication nonadherence (Nagelkerke R2 = 0.121). 

DISCUSSION 

Existing research on risk factors for medication nonadherence in difficult-to-treat LLD is 

scarce. We identified several sociodemographic, clinical, and treatment-level factors associated 

with nonadherence to pharmacotherapy among older adults during early (weeks 1-6), late 

(weeks 7-12), and augmentation (weeks 13-24) treatment. During early treatment, worse 

cognitive function and higher improvement in depressive symptoms were independently 

associated with nonadherence. The negative impact of poor cognitive function on adherence is 

expected given that executive function is associated with treatment completion (e.g., attending 

visits and taking medication on a regular schedule)(11). In another study, patients reported that 

the most common reason for nonadherence was trouble remembering to take antidepressant 

medication (14). Our finding highlights the need to more formally assess cognitive function in 

older adults to detect changes that may otherwise go undiagnosed (22, 23). The finding that 

older patients whose depressive symptoms improved early were more likely to become non-
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adherent suggests that these patients discontinued their antidepressant before treatment 

completion because they “felt better” and perceived that they did not need treatment anymore. 

This emphasizes the importance of psychoeducation and informing patients and their family that 

once one feels better, one needs to continue taking one’s antidepressant to stay well (24, 25). 

During the second six weeks of treatment (weeks 7-12), living alone, worse cognitive 

function, and previous nonadherence were independent predictors of nonadherence. 

Participants living alone had 3 times the odds of being nonadherent with study medication 

compared to those living with a spouse or another family member. Repeated social contacts 

with a spouse result in the regulation of routine health behaviors, including bed/wake time, 

mealtime, and physical activity (26). Conversely, the absence of a spouse or marital partner 

may impede behavioral rhythms and decrease the engagement in routine health behaviors 

including medication adherence. Being married may also be associated with medication 

adherence because spouses provide both practical and emotional support that promote health 

and wellbeing (27). Finally, one study found that older patients who live alone are more likely to 

exhibit “unintended nonadherence,” typically due to forgetfulness and the management of 

multiple medical comorbidities (28).  

Nonadherence during early treatment was also predictive of nonadherence during late 

treatment. Past behavior is a useful predictor of future behavior, especially over relatively short 

time periods. Long-term adherence may improve with a problem-solving session early during 

treatment that consists of 1) identifying barriers to adherence, 2) brainstorming solutions, and 3) 

implementing an action plan. A review of past adherence data may also help to determine 

where barriers arose. Finally, a discussion of daily routines, social time cues, or cognitive aids 

may also improve adherence. 

During augmentation treatment (i.e., weeks 13-24), the only variable associated with 

nonadherence was living alone. This finding highlights the effect of living alone on 
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antidepressant adherence and reinforces the importance of assessing marital status and social 

support. Different strategies may need to be implemented to optimize treatment adherence for 

older adults living alone.  

From a clinical perspective, these findings highlight the importance of patient education 

on depression and the need for ongoing treatment to achieve remission. Health care providers 

may need to explain to older patients that depression is like other chronic medical problems 

(e.g., hypertension and heart disease) that require long-term symptom monitoring and 

medication adherence to experience clinical efficacy (29). Emphasizing the chronic nature of 

depression and following the tenet that “the dose that gets you well keeps you well” may 

encourage medication adherence. Clinicians should also consider including spousal partners 

and other family members in treatment plans because they may exert a positive influence on the 

individual’s health behaviors and can help to promote adherence. For patients who live alone, 

providers should encourage a regular behavioral routine of taking their pills at the same time 

every day and/or the use a medication reminder system. 

Several limitations must be acknowledged. First, the number of statistical tests may have 

increased risk for Type 1 error. Second, our results may have underestimated non-adherence. 

Our measure of adherence was based on a self-report. Unused study medication was not 

returned to study staff, which may have resulted in an underestimation of nonadherence. 

Similarly, our measure of sleep was based on a subjective self-report rather than an objective 

assessment based on measures of sleep duration, sleep efficiency, and 24-hour sleep-wake 

rhythm, calling for a cautious interpretation of the relationship between quality of sleep and 

adherence we found. Also, this was a research study with frequent monitoring, blister packing of 

medications and encouragement of participants to take their study medications as prescribed. 

Adherence to antidepressant was relatively high both for first-line treatment (n=404 out of 468 

[86%]) and augmentation treatment (n=164 out of 180 [81%]), which likely does not reflect 
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routine clinical care as provided by psychiatrists or primary care providers. With the treatment of 

other diseases (e.g., hypertension and Type II diabetes), adherence under “real world” clinical 

conditions has been shown to be much lower when compared to adherence in clinical trials (30, 

31). Finally, the findings from the augmentation phase (weeks 13-24) only includes patients who 

did not respond to antidepressant treatment in the earlier periods. These findings may not be 

generalizable to older adults who continue to take the same antidepressants after 12 weeks.  

In summary, nonadherence to antidepressants is a modifiable risk that may be 

amenable to interventions (10, 32). Treatment-level variables including cognitive performance 

and early antidepressant response were predictive of nonadherence during early treatment. 

Poor cognitive function and prior nonadherence were predictive of nonadherence later during 

treatment. Living alone continued to have a negative impact on adherence during augmentation 

treatment. Patient education should focus on the natural history and risk of relapse and 

recurrence of depression if patients stop taking their antidepressant medications early. Future 

intervention development should consider the role of evaluating cognitive function and providing 

psychoeducation regarding depression to help with improving medication adherence, 

particularly among older adults who live alone. 
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Table 1. Participant characteristics (N=468) 

      
Early 

treatment                 
(weeks 1-6) 

  
Late 

treatment                 
(weeks 7-12) 

  
Augmentation                 

(weeks 13-
24) 

Variables M (SD), % (n)   F or 
χ2 

p-
value    F or 

χ2 
p-

value    F or 
χ2 

p-
value  

Demographics              
     Age, years 69.03 (7.20)  1.304 0.254  0.159 0.690  0.556 0.457 
     Black/minority status, % (n) 11.97 (56)  0.005 0.621  0.001 0.598  0.000 0.591 
     Men, % (n) 35.04 (164)  0.141 0.428  3.238 0.052  2.058 0.106 
     Education, years 14.39 (2.84)  0.875 0.350  3.277 0.071  0.430 0.513 
     Living alone, % (n) 7.48 (35)  0.580 0.322  8.451 0.008  4.985 0.041 
Current comorbidity           
     Cognitive function (RBANS) 94.89 (15.79)  6.510 0.011  6.773 0.010  0.000 0.993 
     Physical illness burden (CIRS-G) 9.85 (4.47)  0.068 0.794  4.925 0.027  0.741 0.390 
     Anxiety symptoms (PSWQ) 59.42 (13.11)  0.199 0.656  1.043 0.308  0.010 0.920 
Clinical history           
     Resistance to antidepressant treatment (ATHF) 2.49 (1.54)  2.210 0.138  2.939 0.087  0.309 0.579 
     Age of depression onset, years 42.27 (21.42)  1.173 0.279  0.000 0.990  0.925 0.338 
     Duration of current episode of MDD, weeks 289.95 (608.99)  0.155 0.694  2.469 0.117  0.013 0.908 
     Severity of depressive symptoms (MADRS) 26.67 (5.74)  0.417 0.519  0.480 0.489  1.408 0.237 
     Co-prescribed study medications 10.35 (5.97)  0.327 0.568  2.046 0.153  0.448 0.504 
Treatment variables           
     Sleep disturbance, % (n) 71.2 (336); 43.0 (171); 51.3 (96)  0.358 0.364  0.254 0.371  0.048 0.488 
     # of study pills 1.67 (0.47); 2.93 (0.25)  - -  7.174 0.008  1.748 0.188 
     Medication-related side effects (UKU)  17.52 (6.88); 14.18 (7.38)  0.751 0.387  0.263 0.608  1.740 0.189 
     Weight change, pounds -0.76 (5.47); -0.62 (4.25); 0.52 (3.42)  0.538 0.464  0.318 0.573  3.150 0.078 
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Notes. Data are presented as mean (SD) unless otherwise noted. RBANS = Repeatable Battery for the Assessment of 
Neuropsychological Status. CIRS-G = Cumulative Illness rating Scale for Geriatrics; PSWQ = Penn State Worry Questionnaire; 
ATHF = Antidepressant Treatment History Form; MADRS = Montgomery-Asberg Depression Rating Scale; UKU = Committee of 
Clinical Investigations side effect rating scale  

a Sleep disturbance was defined by a MADRS item #4 score > 2 at baseline, week 8, and week 13. 
b The UKU was measured at weeks 12 and week 24. 
c Weight change was defined as the difference in pounds from baseline to week 12 and from week 12 to week 24. 
d Early response to anti-depressant treatment was defined as the absolute difference in MADRS scores from baseline to week 

2 (open-label treatment with venlafaxine) and from week 13 to week 15 (augmentation with aripiprazole). 
 

     Early response -7.36 (8.36); -1.77 (5.85)  3.814 0.051  0.369 0.544  0.924 0.338 
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Table 2. Logistic regression models examining the association between clinical and treatment 
factors and medication non-adherence at weeks 6, 12, and 24.  

Variables  OR 95% CI for OR Wald df p-value Lower Upper 
Model 1:  Week 6       

Cognitive function 0.968 0.944 0.993 6.454 1 0.011 
Depression severity 0.964 0.897 1.037 0.967 1 0.325 
Early response at week 2 0.952 0.910 0.995 4.685 1 0.030 
Model 2: Week 12       

Cognitive function 0.994 0.967 1.021 0.214 1 0.644 
Male sex 1.698 0.765 3.773 1.692 1 0.193 
Education 0.941 0.813 1.089 0.665 1 0.415 
Live alone 3.847 1.346 10.994 6.321 1 0.012 
Physical illness burden 1.119 1.029 1.218 6.880 1 0.009 
Resistance to antidepressant treatment 1.163 0.878 1.541 1.112 1 0.292 
# of study pills  0.522 0.229 1.189 2.397 1 0.122 
Non-adherence during previous study period 0.010 0.003 0.040 44.313 1 <.001 
Model 3: Week 24       

Male sex 0.547 0.216 1.390 1.607 1 0.205 
Live alone 4.756 1.108 20.410 4.403 1 0.036 
Weight change 1.062 0.973 1.160 1.814 1 0.178 
Non-adherence during previous study period 3.605 0.400 32.488 1.307 1 0.253 

 
Notes. Model 1: X2 (df = 3) = 90.619, p =0.010. Nagelkerke R-square = 0.069. Model 2: 

X2 (df = 8) = 90.619, p <0.001. Nagelkerke R-square = 0.403. Model 2: X2 (df = 4) = 10.520, p = 
.033. Nagelkerke R-square = 0.121. 
 

 


