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Abstract

Purpose Patients’ nonadherence to antidepressant treat-

ment hampers cost and efficacy of depression-specific

treatment. However, previous studies have failed to find

consistent findings in economic effect on nonadherence

and also failed to reach consensus in how to measure

nonadherence to treatment. The study attempts to investi-

gate income effect on nonadherence to selective serotonin

reuptake inhibitors (SSRIs) treatment with clear definitions

of nonadherence: self discontinuation of SSRIs (nonper-

sistence) and under-dose of SSRIs (noncompliance).

Methods The study extracted data from the National

Comorbidity Survey-Replication (NCS-R). The study

sample (n = 280) includes adults between the ages of 18

and 64 who were diagnosed with Diagnostic Statistics

Manual IV Major Depressive Episode (MDE) at some

point during their lifetime and medicated with SSRIs in the

past 12 months.

Results Just above poverty level of family income and no

health insurance increased the risk of medication nonper-

sistence in SSRIs treatment. The study findings confirmed

that African Americans were at higher risk of medication

noncompliance than Whites (odds ratio, 4.53) and MDE

comorbidity was positively associated with medication

noncompliance (odds ratio, 4.25).

Conclusions Low income level, combined with health

insurance status, and race/ethnicity, predict nonadherence to

antidepressant treatment. The study findings would help

physicians and hospitals developing interventional strategies

and programs to increase patients’ adherence rates in anti-

depressant treatment.

Keywords Medication nonadherence � Antidepressants �
Income � Health insurance

Introduction

Approximately 27 million Americans, ages 6 years and

older, were on antidepressants as of 2005 and the use of

antidepressants has constantly increased in the past two

decades [1–3]. This trend is partly due to the introduction

of the second-generation antidepressants, mostly selective

serotonin reuptake inhibitors (SSRIs) [1], which have bet-

ter tolerability than the first-generation antidepressant, tri-

cyclic antidepressants (TCAs) [4–7]. However, the

effectiveness of antidepressant treatment, measured by

remission of depressive symptoms and prevention of

relapses, has been challenged by patients’ nonadherence to

treatment recommendations [8–11]. Patients’ nonadher-

ence to antidepressant treatment accounts for poor out-

comes [12, 13] and cost ineffectiveness of the treatment [5,

14, 15]. Nonadherence to antidepressant treatment can be

observed in two types of behaviors: self premature dis-

continuation and taking less or more amounts of medica-

tion than prescribed. Previous studies [16, 17] have

suggested definitions and terminology to clearly distinguish

self premature discontinuation of antidepressants from

under- or over-dosing behavior. After carefully reviewing

the existing literature on nonadherence in pharmacotherapy

[16–22], this study used the terminology suggested by

Cramer and colleagues [17] and Sawada and colleagues

[16] to define self premature discontinuation of medication
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as ‘‘medication nonpersistence’’ and under- or over-dosing

of medication as ‘‘medication noncompliance.’’ Self pre-

mature discontinuation is defined as patients’ discontinuing

medication on their own without doctor’s consent. This

study considered only under-dosing for noncompliance

measured by missed or under-dosed medication days.

However, no consensus has been reached in medication

noncompliance criteria, i.e., minimum days and minimum

amount of medication allowed to be missed to be compliant

[14, 20, 23–25].

Factors determining nonadherent behaviors in antide-

pressant treatment are characteristics of prescribers,

patients, and drugs [10, 19, 26]. Prescribers could con-

tribute to patients’ nonadherence to treatment by poorly

communicating with patients about the drug therapy and

by prescribing inadequate dosage for inadequate medi-

cated duration [26]. Certain characteristics of patients with

depression contributing to nonadherence are poor moti-

vation [27], experiencing stigma associated with medica-

tion [28], drawing a premature conclusion of full recovery

[29], receiving weak social support [30], and not being

able to afford medication [15, 19]. In addition, there are

drug-specific reasons for nonadherence such as side

effects, delayed onset of action, complicated dosing

schedule, and drug efficacy [10]. Previous studies [23, 31]

have identified risk and mediating factors for nonadher-

ence in antidepressant treatment and have recommended

strategies for communing with patients [32], as well as

sequences and dosage of antidepressants [33]. While

having success in improving antidepressant treatment

adherence caused by physician and drug characteristics,

patient-related nonadherence issues remain poorly under-

stood. One important patient attribute to nonadherent

behaviors in antidepressant treatment, which has been

previously overlooked, is family income. Family income is

a good gauge to measure cost-effectiveness of, and atti-

tudes toward, antidepressant treatment [34]. Thus, under-

standing the effect of family income on patients’

nonadherent behaviors would augment efforts in mini-

mizing nonadherence in antidepressant treatment. How-

ever, few studied income effect on nonadherent behaviors

due to lack of data. Most previous studies examined

nonadherence issues with data sets from clinical trials,

medical records, and medication monitoring systems [23],

which commonly lack information on family income.

Information on family income would help to identify

individuals at risk for nonadherence and to assist them in

more efficient use of limited resources. Studying family

income effect on nonadherence in treatment systematically

is especially important when physicians perceive low-

income patients are less adherent to treatment [35, 36].

This study will also examine other factors that contribute

to nonadherent behaviors in antidepressant treatment.

Studying only one class of drug would eliminate the

effect of different drug classes on nonadherence. I selected

SSRIs to study as antidepressants in treating depressive

symptoms and have limited attention to Fluoxetine, Par-

oxetine, Citalopram, Sertraline, and Fluvoxamine which

were available in the US market during 2002 and 2003

[37, 38].

Methods

Data and samples

This study extracted data from National Comorbidity

Survey-Replication (NCS-R), a nationally representative

survey conducted between February 2002 and April 2003

[39, 40]. To examine factors affecting nonadherence to

SSRIs treatment for depressive symptoms, this study first

selected NCS-R survey adult respondents between the

ages of 18 and 64 who met diagnostic criteria for Diag-

nostic and Statistical Manual IV Major Depressive Epi-

sode (MDE) at anytime during their lifetime (n = 1,652).

The study then limited samples to only those who had

been medicated with one or more SSRIs in the past year

at the time of the study (n = 297). NCS-R survey

respondents reported antidepressants using either generic

or commercial brand names: Prozac is a commercial

brand name for Fluoxetine; Paxil for Paroxetine; Celexa

for Citalopram; Zoloft for Sertraline; and Luvox for

Fluvoxamine. I later excluded those who listed Medicare

as their current health insurance, yielding a final sample

size of 280. My study sample included a higher propor-

tion of females, Whites, and younger participants than the

NCS-R survey sample and participants represented in the

study sample were better educated than the NCS-R survey

respondents. There were no statistical differences in

marital status or family income.

Variables of interest

Patients’ nonadherence to SSRIs treatment was measured

in the full year time frame by selecting samples who were

on SSRIs treatment within the past year and separately by

two behaviors, medication nonpersistence and medication

noncompliance. This study used two questions about self

discontinuation of the medication, ‘‘Did your doctor ask

you to stop the medication?’’ and ‘‘Did your doctor agree to

stop medication?’’ to measure medication nonpersistence.

If the respondent responded ‘‘no’’ to both of the self dis-

continuation of medication questions and was no longer on

SSRIs at the time of the study, then he or she was defined

as a medication nonpersistent respondent.
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Medication noncompliance was defined as taking med-

ication for fewer days or at lower amounts than prescribed.

The question, ‘‘How many days out of 30 did you typically

either forget to take it or take less of it than you were

supposed to?’’ was used to measure medication noncom-

pliance. Unfortunately, there is no consensus on medica-

tion compliance-rate thresholds to define medication

noncompliance. Previous studies have used compliance

rates between 80 and 95 % [23] to define noncompliance.

This study considered two types of medication noncom-

pliance, strict and liberal, using two different compliance

rates, 90 and 80 %, respectively. Ninety-percent compli-

ance rate is 3 days/month as maximum days allowed to

miss or under-dose SSRIs to be compliant; 80 % compli-

ance rate is 6 days/month as maximum days allowed to

miss or under-dose SSRIs to be compliant.

In this study, I examined effects of comprehensive sets of

demographic, economic, and clinical factors as determi-

nants for nonadherent behaviors, nonpersistence and non-

compliance, following the literature in medication

nonadherence [10, 26, 32, 41, 42]. Demographic and eco-

nomic characteristics analyzed in the study were sex, age,

family income, education, race, current marital status, and

health insurance status. Table 1 identifies the demographic

and economic variables and presents definitions and

descriptive statistics. Sex group had females and males, and

four age groups were created with the youngest group

comprised individuals between the ages of 18 and 29 years

and the oldest group comprised individuals between 55 and

64 years of age. Family income was recoded as very low,

low, middle, and high income classes using a poverty index.

The poverty index was calculated using annual household

income divided by 2001 Federal government poverty

threshold [43] with a minimum value of 0 and a maximum

value of 17. A respondent was assigned to a very-low-

income class if the poverty index was less than 1.5; a

respondent was assigned to a low-income class if the pov-

erty index was between 1.5 and less than 3; a respondent

was assigned to a middle-income class if the poverty index

was between 3 and less than 6; and a respondent was

assigned to a high-income class if the poverty index was

greater or equal to 6 [39]. The education variable

included four categories: less than 12 years (no high-school

diploma); 12 years (high-school diploma or GED); 13–15

years (associate degree, vocational degree, or college drop-

outs); and 16 years (Bachelor’s degree) of education. Race

was redefined to identify four groups: Whites, African

Americans, Latinos/as, and other race. The current marital

status group was recoded to married and not married groups

and health insurance status was re-categorized into three

groups: public insurance obtained through government or

military programs, private insurance obtained through

employers or private purchase, and no health insurance.

Clinical characteristics included types of prescribers,

MDE comorbid with other psychiatric disorders within the

past 12 months, daily SSRIs dose, and use of other classes

of antidepressants besides SSRIs in the past year (Table 1).

The types of prescribers were psychiatrists, family doctors,

and no information on prescribers. I used MDE comorbid

with other psychiatric disorders in the past year as a proxy

variable to measure the severity of MDE and treatment

response. The respondent was classified as 12-month MDE

comorbid if he or she first met the criteria for 12-month

DSM-IV MDE, as well as DSM-IV criteria for one or more

other psychiatric disorders in the past 12 months [39, 44,

45]. The daily dosage was recoded to four categories: low,

medium, high, and unknown dosage groups using recom-

mended minimum and high dose amounts per SSRIs in

treating Major Depression by the American Psychiatric

Association [46]. If the daily dosage was less than or equal

to a minimum dose of recommendation, I assigned the

respondent to a low dose group. If the reported daily dos-

age was greater than a minimum of recommended dosage

([20 mg) but less than 40 mg per day for Fluoxetine,

Paroxetine, and Citalopram [47] or greater than a minimum

([50 mg) but less than 100 mg per day for Sertraline [48–

50] and Fluvoxamine [51], I assigned the respondent to a

medium-dose group. If greater than 40 mg for Fluoxetine,

Paroxetine, and Citalopram, or greater than 100 mg for

Sertraline and Fluvoxamine, I assigned the respondent to a

high-dose group [52]. If the information on daily dosage

was missing or unknown, I assigned the respondent to an

unknown dose group. The variable for 12-month use of

other classes of antidepressants had two categories: use of

SSRIs only and use of SSRIs plus other classes of antide-

pressants, TCAs and/or selective serotonin and norepi-

nephrine reuptake inhibitors (SSNIs), in the past year.

Statistical analysis

Chi-square statistics was used to examine associations

between each demographic, economic, and clinical char-

acteristic and the likelihood of nonadherence in SSRIs

treatment. Logistic regression was used to obtain maxi-

mum likelihood estimates of the patients’ nonadherence

to SSRIs treatment controlling for covariates of demo-

graphic, economic, and clinical characteristics. Odds

ratios and 95 % confidence intervals were reported as

logistic regression results. Both Chi-square statistics and

logistic regression results were weighted using NCS-R

sample weights [53]. Sensitivity analyses were conducted

to test whether results on medication noncompliance

would change with different compliance criteria, 87 and

83 % compliance rates. Sensitivity analysis results were

presented in Appendix. SAS 9.2 version was used for all

statistical analyses.
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Results

Fifteen percent (n = 41) of the study sample discontinued

SSRIs treatment on their own (medication nonpersistence).

Thirty-six percent (n = 101) of the study respondents

missed or under-dosed SSRIs medication at least 1 day/

month; 29 % (n = 80) missed or under-dosed 2 days and

more, 18 % (n = 52) missed or under-dosed 3 days and

more (strict medication noncompliance), and 9 % (n = 24)

missed or under-dosed 6 days and more (liberal medica-

tion noncompliance). Almost one-third of the study

respondents (31 %) were nonadherent either in medication

nonpersistence or in strict medication noncompliance and

one-fifth (21 %) were nonadherent in either medication

Table 1 Descriptions and

descriptive statistics of

demographic, economic, and

clinical factors (n = 280)

MDE Major Depressive

Episode, SSNIs selective

serotonin and norepinephrine

reuptake inhibitors, TCAs
tricyclic antidepressants

Factors Description Variables N (weighted %)

Sex Sex group Female 210 (70.59)

Male 70 (29.41)

Age Age groups 18–29 years 51 (18.48)

30–44 111 (39.60)

45–54 80 (29.47)

55–64 38 (12.45)

Income Poverty index \ 1.5 Very low 48 (19.31)

1.5 B poverty index \ 3 Low 74 (26.94)

3 B poverty index \ 6 Middle 91 (32.55)

Poverty index C 6 High 67 (21.20)

Education Years of schooling 0–11 years 31 (11.12)

12 years 72 (27.91)

13–15 years 102 (34.88)

C16 years 75 (26.08)

Race Racial/ethnic group Whites 236 (85.23)

African-

Americans

15 (4.16)

Latinos/nas 18 (5.70)

Other race 11 (4.91)

Marital status Current marital status Married 147 (50.19)

Not married 133 (49.81)

Health insurance Public insurance Public 51 (21.34)

Private/employer sponsored

insurance

Private 193 (65.25)

Prescriber No insurance No insurance 36 (13.41)

Psychiatrist Psychiatrist 78 (27.00)

Non-psychiatric physicians Family

doctors

68 (23.54)

No information Unknown 134 (49.46)

Mental health problems Diagnosed with MDE and more

psychiatric disorders in the past 12 months

MDE

comorbid

143 (50.25)

Daily dosage prescribed No MDE

comorbid

137 (49.75)

BMinimum dosage

recommended

Low 126 (43.67)

Minimum \ dosage B 40 (100 mg

for Sertraline and Fluvoxamine)

Medium 74 (26.32)

[40 (100) mg High 42 (16.23)

No information Unknown 38 (13.78)

12-month use

of other

classes of

anti-depressants

SSRIs only SSRIs only 215 (77.08)

SSRIs plus SSNIs and/or TCAs SSRIs plus 65 (22.92)
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nonpersistence or in liberal medication noncompliance.

Medication nonpersistent and noncompliant behaviors

were not significantly correlated and only 2 % of the study

samples reported both nonpersistent and noncompliant

behaviors in the past year.

The average duration of MDE among the study samples

was 16 years with the median of 13 years. Sixty-five

percent of the sample had experienced a MDE as recently

as less than a year ago. The average duration of SSRIs

intake was 215 days with the median of 240 days.

Table 2 shows the results for medication nonpersistence.

Economic factors, family income and health insurance

status, predicted sample respondents’ nonpersistent behav-

iors in SSRIs treatment. While very low and middle-income

Table 2 Bivariate and multivariate logistic regression analyses of medication nonpersistence

Factors Variables Nonpersistence rate

[mean (SD)]

Nonpersistent?

Yes (n = 41) No (n = 239) Analysis

N (weighted %) N (weighted %) v2 OR 95 % CI

Sex Female (n = 210) 0.14 (0.27) 30 (10.71) 180 (64.29) 0.09 0.54 [0.24, 1.92]

Male (n = 70) 0.19 (0.33) 11 (3.93) 59 (21.07) 1.00 –

Age 18–29 (n = 51) 0.28 (0.36) 11 (3.93) 40 (14.29) 3.31 2.12 [0.36, 21.48]

30–44 (n = 111) 0.11 (0.25) 12 (4.29) 99 (35.36) 0.45 [0.07, 2.68]

45–54 (n = 80) 0.14 (0.28) 12 (4.29) 68 (24.29) 1.48 [0.27, 7.97]

55–64 (n = 38) 0.16 (0.28) 6 (2.14) 32 (11.43) 1.00 –

Income Very low (n = 48) 0.13 (0.28) 7 (2.50) 41 (14.64) 4.77 0.96 [0.11, 8.20]

Low (n = 74) 0.26 (0.35) 16 (5.71) 58 (20.71) 5.93* [0.95, 37.09]

Middle (n = 91) 0.13 (0.27) 12 (4.29) 79 (28.71) 1.47 [0.26, 8.26]

High (n = 67) 0.09 (0.21) 6 (2.14) 61 (21.79) 1.00 –

Education \12 years (n = 31) 0.27 (0.35) 8 (2.86) 23 (8.21) 4.64 2.64 [0.41, 17.00]

12 years (n = 72) 0.19 (0.32) 12 (4.29) 60 (21.43) 0.87 [0.22, 3.53]

13–15 (n = 102) 0.11 (0.25) 11 (3.93) 91 (32.50) 0.63 [0.15, 2.73]

16? (n = 75) 0.13 (0.26) 10 (3.57) 65 (23.21) 1.00 –

Race White (n = 236) 0.15 (0.28) 33 (11.79) 203 (72.50) 3.08 1.00 –

African-American

(n = 15)

0.04 (0.14) 1 (0.36) 14 (5.00) 0.26 [0.01, 12.88]

Hispanic (n = 18) 0.30 (0.35) 4 (1.43) 14 (5.00) 1.08 [0.15, 7.93]

Other (n = 11) 0.25 (0.40) 3 (1.07) 8 (2.86) 1.28 [0.15, 11.38]

Marital status Married (n = 147) 0.12 (0.25) 18 (6.43) 129 (46.07) 1.42 1.67 [0.46, 6.06]

Not married (n = 133) 0.20 (0.32) 23 (8.21) 110 (39.29) 1.00 –

Insurance Public (n = 51) 0.17 (0.33) 8 (2.86) 43 (15.36) 6.16** 0.40 [0.08, 2.05]

Private (n = 193) 0.12 (0.25) 23 (8.21) 170 (60.71) 0.18** [0.04, 0.77]

None (n = 36) 0.30 (0.37) 10 (3.57) 26 (9.29) 1.00 –

Prescriber Psychiatrist (n = 78) 0.09 (0.23) 5 (1.79) 73 (26.07) 5.87* 0.23 [0.04, 1.22]

Family doctors (n = 68) 0.19 (0.31) 12 (4.29) 56 (20.00) 0.50 [0.13, 1.93]

Unknown (n = 134) 0.17 (0.30) 24 (8.57) 110 (39.29) 1.00 –

MDE comorbid Yes (n = 143) 0.17 (0.29) 26 (9.29) 117 (41.79) 2.93* 1.37 [0.44, 4.23]

No (n = 137) 0.14 (0.28) 15 (5.36) 122 (43.57) 1.00 –

Dosage Low (n = 126) 0.12 (0.26) 17 (6.07) 109 (38.93) 25.52*** 1.00 –

Medium (n = 74) 0.04 (0.15) 3 (1.07) 71 (25.36) 0.19* [0.03–1.34]

High (n = 42) 0.22 (0.35) 6 (2.14) 36 (12.86) 1.06 [0.25, 4.45]

Unknown (n = 38) 0.41 (0.40) 15 (5.36) 23 (8.21) 6.15*** [1.69, 22.44]

12-month use

of other

classes of

anti-depressants

SSRI only (n = 215) 0.14 (0.28) 27 (9.64) 188 (67.14) 3.22* 0.14** [0.03, 0.63]

SSRIs plus (n = 65) 0.21 (0.32) 14 (5.00) 51 (18.21) 1.00 –

SD Standard deviation, OR odds ratio, CI confidence interval

* p \ 0.10, ** p \ 0.05, *** p \ 0.01
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class respondents did not significantly differ from high-

income class respondents in medication nonpersistence,

low-income class respondents were more likely to be non-

persistent in SSRIs treatment than high-income class

respondents (odds ratio, 5.93). Respondents without health

insurance were significantly less persistent than those with

private or employer sponsored health insurance (odds ratio,

5.73). None of the sex, age, education, race, or marital status

variables was significantly associated with medication

nonpersistence.

Clinical characteristics, daily dosage and 12-month use

of SSRIS plus other classes of antidepressants, significantly

accounted for SSRIs nonpersistent behaviors. Respondents

who could not recall daily dose of SSRIs were at higher

risk of nonpersistence than those with low dose (odds ratio,

6.15), while respondents with low dose were at higher risk

of nonpersistence than respondents with medium dose

(odds ratio, 5.27). Respondents who medicated with other

classes of antidepressants in addition to SSRIs in the past

12 months were more likely to be nonpersistent in SSRIs

medication than those who were medicated with SSRIs

only (odds ratio, 7.14).

Other clinical characteristics, types of prescribers and

having 12-month MDE comorbidity, were significantly

associated with medication nonpersistent behavior, how-

ever, the effects of prescribers and 12-month MDE

comorbidity on medication nonpersistence was not signif-

icant after controlling for other demographic, economic,

and clinical characteristics.

Tables 3 and 4 show results for strict and liberal

medication noncompliance, respectively. Racial back-

ground of respondents and 12-month MDE comorbidity

condition predicted respondents’ medication noncompli-

ant behavior. African Americans were at higher risk of

strict medication noncompliance than Whites (odds ratio,

4.53). SSRIs users who were 12-month MDE comorbid

with other psychiatric disorders were at higher risk of

liberal medication noncompliance than the SSRIs users

without 12-month MDE comorbidity condition (odds

ratio, 4.25). None of the economic characteristics signif-

icantly accounted for either strict or liberal medication

noncompliant behavior.

Sensitivity analyses

This study further analyzed different compliance rates of

87 and 83 %, 4 and 5 days per month as maximum days to

miss or under-dose medication to be compliant, respec-

tively, to investigate whether main results in medication

compliance would change with different compliance rate

criteria. Results of these analyses are shown in Appendix.

Results of 87 % compliance criterion medication non-

compliance were almost identical to ones of strict

medication noncompliance and 83 % compliance criterion

medication noncompliance results identified no significant

factors for medication noncompliance.

Discussion

One-third to one-fifth of the study sample was nonad-

herent to SSRIs treatment in either medication nonper-

sistence or noncompliance. This study demonstrated that

antidepressant treatment nonadherent behaviors were

significantly accounted for by economic factors and racial

background. Income and health insurance explained

medication nonpersistent behavior in SSRIs treatment,

and racial background predicted medication noncompliant

behavior [54, 55]. Low-income class respondents were at

higher risk of nonpersistence of SSRIs treatment than

high-income class respondents, while very-low and mid-

dle-income class respondents were not. The finding of a

nonlinear income effect on medication nonpersistence

may be due to health insurance status. Very-low-income

respondents may be eligible for public insurance pro-

grams provided by governments, thus, antidepressants

could be available to them at no or little cost. However,

low-income respondents may not meet the poverty

threshold to be eligible for government-sponsored public

insurance programs, so out-of-pocket cost of antidepres-

sants may force them to stop medications prematurely.

The very-low-income class with public health insurance

reported the lowest out of pocket expense to receive

mental health treatment. Among the very-low-income

class, 56 % had public health insurance and this very-low-

income class with public insurance spent $239 on average

out of packet in receiving treatment for mental illness not

restricted to SSRIs. Meanwhile, the low-income class

with a private health insurance paid on average $1,350 out

of pocket and those without a health insurance paid on

average $895. Out-of-pocket expense may explain why

the very-low-income class had a higher adherence rate

than the low-income class.

That African Americans were less likely to be compliant

in SSRIs treatment than Whites [56] may be explained by a

general mistrust among African Americans toward doctors

[57] and the medical system [58–60], as well as the prev-

alence of stigma against mental disorders and fear of

dependence among African Americans [61]. However,

generalization of this finding is limited due to a small

sample size of African Americans in the study.

The study findings, that both low-income class and no

health insurance respondents and respondents without

knowledge of dosage were at risk of nonpersistence in

SSRIs treatment, are one of a few studies in nonadherence

to antidepressant treatment that identified patient-related
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characteristics, income and racial background, as risk fac-

tors for patients’ nonadherence to treatment.

This study also confirmed that clinical characteristics,

such as therapeutic dose and use of multiple classes of

antidepressants, determined medication persistence.

Respondents who were medicated with more than a mini-

mum dose of SSRIs were less likely to be nonpersistent in

SSRIs treatment than those who took a minimum or less

recommended dose [10, 47]. SSRIs treatment with thera-

peutic dosing may reduce the risk of nonpersistence.

However, those with less severe depressive symptoms were

likely to be on a minimum dose or less. Thus, the less

severely depressed may be at higher risk of nonpersistence

than the severely depressed.

Table 3 Bivariate and multivariate logistic regression analyses of strict medication noncompliance

Factors Variables Noncompliance

rate [mean (SD)]

Strict medication noncompliant?

Yes (n = 52) No (n = 228) Analysis

N (weighted %) N (weighted %) v2 OR 95 % CI

Sex Female (n = 210) 0.17 (0.29) 38 (11.79) 172 (58.80) 0.15 0.83 [0.32, 2.14]

Male (n = 70) 0.19 (0.34) 14 (5.62) 56 (23.79) 1.00 –

Age 18–29 (n = 51) 0.21 (0.33) 13 (3.86) 38 (14.61) 2.08 1.43 [0.29, 7.22]

30–44 (n = 111) 0.21 (0.32) 22 (8.25) 89 (31.36) 1.77 [0.43, 7.28]

45–54 (n = 80) 0.12 (0.26) 10 (3.45) 70 (26.02) 1.01 [0.21, 4.82]

55–64 (n = 38) 0.15 (0.27) 7 (1.85) 31 (10.60) 1.00 –

Income Very low (n = 48) 0.21 (0.34) 11 (4.07) 37 (15.24) 0.90 1.38 [0.27, 6.99]

Low (n = 74) 0.20 (0.32) 15 (5.30) 59 (21.64) 1.11 [0.28, 4.32]

Middle (n = 91) 0.15 (0.29) 17 (5.04) 74 (27.51) 1.15 [0.33, 4.00]

High (n = 67) 0.14 (0.26) 9 (3.00) 58 (18.20) 1.00 –

Education \12 years (n = 31) 0.24 (0.34) 8 (2.67) 23 (8.45) 0.78 1.32 [0.28, 6.32]

12 years (n = 72) 0.18 (0.32) 13 (5.06) 59 (22.86) 0.93 [0.27, 3.23]

13–15 (n = 102) 0.16 (0.28) 17 (5.50) 85 (29.38) 0.92 [0.29, 2.95]

16? (n = 75) 0.16 (0.29) 14 (4.18) 61 (21.90) 1.00 –

Race White (n = 236) 0.17 (0.29) 40 (14.12) 196 (71.12) 7.02* 1.00 –

African-American (n = 15) 0.53 (0.36) 8 (2.20) 7 (1.96) 4.53* [0.81, 25.18]

Hispanic (n = 18) 0.11 (0.24) 3 (0.65) 15 (5.04) 0.45 [0.05, 3.80]

Other (n = 11) 0.09 (0.27) 1 (0.45) 10 (4.46) 0.36 [0.03, 4.50]

Marital status Married (n = 147) 0.15 (0.28) 21 (7.55) 126 (42.65) 0.69 0.77 [0.31, 1.94]

Not married (n = 133) 0.20 (0.32) 31 (9.87) 102 (39.94) 1.00 –

Insurance Public (n = 51) 0.24 (0.37) 13 (5.07) 38 (16.26) 1.48 1.31 [0.25, 6.86]

Private (n = 193) 0.16 (0.28) 34 (10.61) 159 (54.64) 1.71 [0.40, 7.21]

None (n = 36) 0.13 (0.27) 5 (1.73) 31 (11.68) 1.00 –

Prescriber Psychiatrist (n = 78) 0.15 (0.28) 13 (4.16) 65 (22.84) 0.67 0.85 [0.27, 2.68]

Family doctors (n = 68) 0.15 (0.28) 10 (3.47) 58 (20.07) 0.88 [0.28, 2.78]

Unknown (n = 134) 0.20 (0.32) 29 (9.78) 105 (39.67) 1.00 –

MDE comorbid Yes (n = 143) 0.21 (0.32) 30 (10.68) 113 (39.58) 1.79 1.63 [0.65, 4.09]

No (n = 137) 0.14 (0.27) 22 (6.73) 115 (43.01) 1.00 –

Dosage Low (n = 126) 0.20 (0.31) 27 (8.80) 99 (34.87) 0.88 1.00 –

Medium (n = 74) 0.14 (0.28) 11 (3.78) 63 (22.54) 0.71 [0.24, 2.12]

High (n = 42) 0.14 (0.29) 7 (2.33) 35 (13.90) 0.73 [0.19, 2.88]

Unknown (n = 38) 0.18 (0.31) 7 (2.50) 31 (11.27) 1.05 [0.30, 3.74]

12-month use

of other

classes of

anti-depressants

SSRI only (n = 215) 0.20 (0.32) 46 (15.36) 169 (61.72) 2.55 2.22 [0.57, 8.64]

SSRIs plus (n = 65) 0.09 (0.23) 6 (2.06) 59 (20.86) 1.00 –

SD Standard deviation, OR odds ratio, CI confidence interval

* p \ 0.10, ** p \ 0.05, *** p \ 0.01
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That substantial numbers (44 %) of the study samples

were on a minimum dose or less may reflect a common

practice of antidepressant treatment—initiating treatment

with a minimum dose of SSRIs or less, evaluating in

4 weeks whether the dose needed to be adjusted, and

increasing the dose if there is absolutely no response to the

initial dose [33, 62]—which may contribute to medication

nonadherence.

Respondents who were medicated with SSRIs plus

other classes of antidepressants in the past year were more

likely to be nonpersistent in SSRI treatment than those

medicated with SSRIs only in the past year. Use of mul-

tiple classes of antidepressants may indicate difficulty in

treating depressive symptoms and ineffectiveness of SSRIs

treatment, which may contribute to patients’ nonpersis-

tence [13, 63].

Table 4 Bivariate and multivariate logistic regression analyses of liberal medication noncompliance

Factors Variables Noncompliance

rate [mean (SD)]

Liberal medication noncompliant?

Yes (n = 24) No (n = 256) Analysis

N (weighted %) N (weighted %) v2 OR 95 % CI

Sex Female (n = 210) 0.08 (0.21) 18 (5.86) 192 (64.73) 0.13 0.75 [0.20, 2.90]

Male (n = 70) 0.10 (0.26) 6 (2.93) 64 (26.48) 1.00 –

Age 18–29 (n = 51) 0.12 (0.26) 7 (2.15) 44 (16.32) 1.05 2.74 [0.28, 26.86]

30–44 (n = 111) 0.10 (0.24) 9 (3.98) 102 (35.62) 1.78 [0.22, 14.20]

45–54 (n = 80) 0.06 (0.19) 5 (1.74) 75 (27.73) 1.83 [0.18, 18.88]

55–64 (n = 38) 0.07 (0.20) 3 (0.91) 35 (11.54) 1.00 –

Income Very low (n = 48) 0.14 (0.29) 6 (2.71) 42 (16.60) 2.81 1.77 [0.18, 17.24]

Low (n = 74) 0.11 (0.25) 8 (3.07) 66 (23.86) 1.55 [0.23, 10.27]

Middle (n = 91) 0.05 (0.17) 6 (1.62) 85 (30.92) 0.74 [0.11, 4.87]

High (n = 67) 0.07 (0.18) 4 (1.38) 63 (19.82) 1.00 –

Education \12 years (n = 31) 0.19 (0.32) 6 (2.15) 25 (8.97) 3.57 3.34 [0.38, 29.47]

12 years (n = 72) 0.10 (0.24) 5 (2.65) 67 (25.26) 1.16 [0.17, 7.89]

13–15 (n = 102) 0.08 (0.20) 8 (2.64) 94 (32.24) 1.46 [0.25, 8.74]

16? (n = 75) 0.05 (0.17) 5 (1.35) 70 (24.73) 1.00 –

Race White (n = 236) 0.09 (0.23) 20 (7.69) 216 (77.55) 2.54 1.00 –

African-American (n = 15) 0.21 (0.29) 3 (0.89) 12 (3.28) 1.38 [0.14, 13.79]

Hispanic (n = 18) 0.04 (0.15) 1 (0.22) 17 (5.48) 0.21 [0.01, 7.17]

Other (n = 11) 0.00 (0.00) 0 (0.00) 11 (4.91) \0.01 [0.00, ?]

Marital status Married (n = 147) 0.08 (0.22) 11 (4.26) 136 (45.93) 0.02 1.27 [0.36, 4.49]

Not married (n = 133) 0.09 (0.23) 13 (4.53) 120 (45.28) 1.00 –

Insurance Public (n = 51) 0.16 (0.32) 8 (3.47) 43 (17.86) 3.87 3.78 [0.21, 67.41]

Private (n = 193) 0.08 (0.20) 15 (4.95) 178 (60.30) 4.26 [0.25, 73.55]

None (n = 36) 0.03 (0.13) 1 (0.36) 35 (13.05) 1.00 –

Prescriber Psychiatrist (n = 78) 0.09 (0.23) 7 (2.55) 71 (24.45) 0.13 1.45 [0.30, 7.10]

Family doctors (n = 68) 0.07 (0.20) 5 (1.75) 63 (21.80) 0.73 [0.14, 3.89]

Unknown (n = 134) 0.09 (0.23) 12 (4.49) 122 (44.96) 1.00 –

MDE comorbid Yes (n = 143) 0.14 (0.27) 18 (6.92) 125 (43.33) 5.44** 4.25** [1.01, 17.96]

No (n = 137) 0.04 (0.15) 6 (1.87) 131 (47.88) 1.00 –

Dosage Low (n = 126) 0.12 (0.25) 13 (5.10) 113 (38.58) 2.17 1.00 –

Medium (n = 74) 0.06 (0.19) 5 (1.68) 69 (24.64) 0.36 [0.07, 1.73]

High (n = 42) 0.04 (0.15) 2 (0.57) 40 (15.66) 0.20 [0.02, 2.21]

Unknown (n = 38) 0.10 (0.25) 4 (1.44) 34 (12.33) 1.20 [0.23, 6.36]

12-month use

of other classes of

anti-depressants

SSRI only (n = 215) 0.10 (0.23) 20 (7.48) 195 (69.59) 0.62 1.48 [0.25, 8.83]

SSRIs plus (n = 65) 0.06 (0.18) 4 (1.31) 61 (21.62) 1.00 –

SD Standard deviation, OR odds ratio, CI confidence interval

* p \ 0.10, ** p \ 0.05, *** p \ 0.01
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This study findings linked nonadherence in SSRIs

treatment to MDE comorbidity with multiple psychiatric

disorders [11, 64]. Patients diagnosed with MDE comor-

bidity with anxiety disorder might be at higher risk of side

effects and poor response to antidepressant treatment [32].

Side effects and poor response are one of the main reasons

for patients’ nonadherence to the treatment [10, 42, 65].

Respondents with MDE comorbidity were at higher risk of

both medication nonpersistence and liberal medication

noncompliance than those with non comorbid MDE, how-

ever, the MDE comorbidity effect on medication nonper-

sistence weakened after controlling for other factors. This

may be explained by weak correlations of MDE comor-

bidity with other clinical characteristics, daily dose, and

12-month use of multiple classes of antidepressants.

Respondents with MDE comorbidity might have been on

multiple psychotropic medications, in addition to SSRIs, to

treat other psychiatric disorders. The use of multiple med-

ications may increase the risk of noncompliance because of

a complicated dosing schedule and/or intention to save cost

by taking less than prescribed. When choosing next-step

options after failure of SSRIs treatment in relieving

depressive symptoms, physicians may consider prescribing

once daily dose [23, 66, 67] and generic antidepressants to

decease the risk of medication noncompliance.

Findings on prescriber effect on either medication per-

sistence or medication compliance were not strong. A

significant association between types of prescribers and

medication nonpersistence was found but after controlling

for other patient and clinical characteristics, no significant

correlation was found between types of prescribers and

medication nonpersistence. This contradicts the findings in

previous studies that showed combining psychotherapy

with antidepressant treatment was effective [68–70].

However, this may be explained by the association of

prescribers with therapeutic dose that increases respon-

dents’ persistence in SSRIs treatment. Psychiatrists may be

more likely to prescribe therapeutic dose than family

doctors [71].

This study found no sex, age, or education effects on

either medication nonpersistence or medication noncom-

pliance, which is consistent with previous studies. Demo-

graphic variable relation to antidepressant treatment

nonadherence has been studied but was found either not

significant or inconsistent [41, 42, 65, 72–75].

Unlike many previous studies that have found incon-

sistent or non-significant economic effects on nonpersistent

behaviors in antidepressant treatment [76–80], this study

supports that income and cost of antidepressants indeed

accounted for nonpersistent behaviors in antidepressant

treatment. The study findings also confirmed that racial

background and the severity of psychiatric illness condition

might contribute to medication noncompliance [10, 32].

Furthermore, this study provided some insights in

explaining reasons for inconsistent findings in economic

and demographic effects on medication noncompliance in

the previous studies—use of different criteria and mea-

surements were reasons for inconsistent findings. As the

study findings demonstrate, different criteria for medica-

tion compliance identified different risk factors in non-

compliance. Clear and consistent criteria in medication

compliance research are much needed.

The limitation of the study is a potential selection bias

resulting from a small sample size of SSRIs users and a

smaller percentage of respondents who reported nonad-

herence to SSRIs treatment. Medication nonpersistence

(15 %) and noncompliance rates to antidepressant treat-

ment (9 to 18 %) in this study were much smaller than

reported in the previous studies [9, 14, 41]. These differ-

ences may be due to sampling; these study samples were

extracted from a survey of respondents representing the

general population, not from a treatment population or

medical record database. The majority of antidepressant

nonadherence studies used data collected from those who

received antidepressant treatment or data generated from

medical records and databases. NCS-R survey respondents

may have under-reported nonpersistent and noncompliant

behaviors as well. Although some have suggested moni-

toring medication intake data to be more accurate in

measuring nonadherent behaviors in pharmacotherapy

[23], self-report data on nonadherence are as accurate as

medical records and databases [81], with additional infor-

mation on income and other aspects of socioeconomic

background.

While this study did not include self-report reasons for

medication nonadherence in the analysis due to incomplete

responses, the reasons included side effects, attitude or

belief on efficacy of medication, and affordability of

medication identified in the previous studies [10, 23].

Conclusion

Low income level, combined with health insurance status

and race/ethnicity, predict nonadherence to antidepressant

treatment. Physicians need to consider patients’ medication

nonadherence when prescribing antidepressants and edu-

cational intervention built in a routine clinical practice

would help reduce risk of nonadherence [23, 66]. Sug-

gested intervention based on the study findings includes

discussing medication affordability with patients and

investing time in communicating with patients of minority

background on the importance of taking dose as instructed.

This study’s findings, specific to SSRIs treatment, without

loss of generalization, would apply to other class antide-

pressant treatment, and physicians and hospitals would find
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them useful in developing interventional strategies and

programs to increase patients’ adherence rates in antide-

pressant treatment.

Appendix

See Tables 5 and 6.

Table 5 Bivariate and multivariate logistic regression analyses of medication noncompliance: maximum 4 days/month allowed to miss med-

ication to be compliant

Factors Variables Noncompliance

rate [mean (SD)]

Missed/under-dosed medication 4 days and more per month?

Yes (n = 44) No (n = 236) Analysis

N (weighted %) N (weighted %) v2 OR 95 % CI

Sex Female (n = 210) 0.14 (0.27) 31 (9.92) 179 (60.67) 0.39 0.71 [0.26, 1.92]

Male (n = 70) 0.18 (0.33) 13 (5.23) 57 (24.18) 1.00 –

Age 18–29 (n = 51) 0.18 (0.31) 11 (3.35) 40 (15.13) 2.49 2.05 [0.32, 13.18]

30–44 (n = 111) 0.19 (0.31) 20 (7.56) 91 (32.04) 2.52 [0.48, 13.21]

45–54 (n = 80) 0.10 (0.25) 9 (3.06) 71 (26.41) 1.52 [0.25, 9.29]

55–64 (n = 38) 0.09 (0.22) 4 (1.18) 34 (11.27) 1.00 –

Income Very low (n = 48) 0.17 (0.32) 8 (3.31) 40 (16.00) 1.49 1.15 [0.20, 6.45]

Low (n = 74) 0.20 (0.32) 15 (5.30) 59 (21.64) 1.26 [0.31, 5.20]

Middle (n = 91) 0.12 (0.26) 13 (3.93) 78 (28.62) 0.97 [0.25, 3.72]

High (n = 67) 0.12 (0.25) 8 (2.61) 59 (18.59) 1.00 –

Education \12 years (n = 31) 0.22 (0.33) 7 (2.49) 24 (8.63) 1.43 1.62 [0.31, 8.51]

12 years (n = 72) 0.17 (0.31) 12 (4.81) 60 (23.10) 1.15 [0.30, 4.35]

13–15 (n = 102) 0.13 (0.26) 14 (4.68) 88 (30.20) 1.08 [0.30, 3.88]

16? (n = 75) 0.12 (0.26) 11 (3.16) 64 (22.92) 1.00 –

Race White (n = 236) 0.14 (0.28) 33 (12.03) 203 (73.21) 6.75* 1.00 –

African-American (n = 15) 0.49 (0.36) 7 (2.02) 8 (2.14) 4.42* [0.78, 25.16]

Hispanic (n = 18) 0.11 (0.24) 3 (0.65) 15 (5.04) 0.56 [0.07, 4.69]

Other (n = 11) 0.09 (0.27) 1 (0.45) 10 (4.46) 0.51 [0.04, 6.54]

Marital status Married (n = 147) 0.14 (0.27) 19 (7.17) 128 (43.03) 0.10 0.98 [0.37, 2.60]

Not married (n = 133) 0.16 (0.30) 25 (7.98) 108 (41.83) 1.00 –

Insurance Public (n = 51) 0.22 (0.36) 11 (4.65) 40 (16.69) 1.81 1.55 [0.26, 9.17]

Private (n = 193) 0.14 (0.27) 29 (9.11) 164 (56.15) 1.73 [0.36, 8.42]

None (n = 36) 0.10 (0.25) 4 (1.39) 32 (12.02) 1.00 –

Prescriber Psychiatrist (n = 78) 0.13 (0.26) 11 (3.57) 67 (23.43) 0.24 0.92 [0.27, 3.10]

Family doctors (n = 68) 0.15 (0.28) 10 (3.47) 58 (20.07) 1.12 [0.34, 3.68]

Unknown (n = 134) 0.16 (0.30) 23 (8.10) 111 (41.35) 1.00 –

MDE comorbid Yes (n = 143) 0.19 (0.31) 26 (9.48) 117 (40.78) 1.87 1.66 [0.63, 4.40]

No (n = 137) 0.11 (0.25) 18 (5.67) 119 (44.07) 1.00 –

Dosage Low (n = 126) 0.18 (0.30) 23 (7.65) 103 (36.02) 0.89 1.00 –

Medium (n = 74) 0.12 (0.26) 9 (3.11) 65 (23.21) 0.66 [0.20, 2.11]

High (n = 42) 0.13 (0.28) 6 (2.09) 36 (14.14) 0.71 [0.17, 3.02]

Unknown (n = 38) 0.17 (0.30) 6 (2.30) 32 (11.48) 1.11 [0.29, 4.20]

12-month use

of other

classes of

anti-depressants

SSRI only (n = 215) 0.17 (0.30) 39 (13.43) 176 (63.65) 2.35 2.28 [0.53, 9.86]

SSRIs plus (n = 65) 0.08 (0.21) 5 (1.72) 60 (21.20) 1.00 –

SD Standard deviation, OR odds ratio, CI confidence interval

* p \ 0.10, ** p \ 0.05, *** p \ 0.01
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