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Abstract

Purpose Effectiveness of antidepressants is generally

comparable between and within classes. However, real-

world studies on antidepressant treatment and its conse-

quences on the overall quality of life and mental health of

individuals are limited. The purpose of this study was to

examine the association of specific class of antidepressants

with the health-related quality of life, psychological dis-

tress and self-reported mental health of individuals suf-

fering from depression who are on monotherapy.

Methods This retrospective, longitudinal study included

individuals with depression who were on antidepressant

monotherapy, using data from 2008 to 2011 Medical

Expenditure Panel Survey (MEPS). Changes in health-re-

lated quality of life, self-reported mental health and psy-

chological distress over a year’s time were observed. A

multinomial logistic regression model was built to examine

the association between the class of antidepressant medi-

cations and the dependent variables.

Results A total of 688 adults met the study inclusion cri-

teria. No significant difference was observed in the change

in Physical Component Summary (PCS), self-reported

mental health and psychological distress based on the class

of antidepressants. However, individuals on serotonin–

norepinephrine reuptake inhibitors (SNRIs) (OR 0.337,

95 % CI 0.155–0.730) were significantly less likely to

show improvement on Mental Component Summary

(MCS) scores as compared to those on selective serotonin

reuptake inhibitors (SSRIs).

Conclusions The study findings suggest that practitioners

should be aware of the differences in the health-related

quality of life of those taking SSRIs versus other classes of

antidepressants. Further research needs to be done to

determine the reason for SSRIs to show greater improve-

ment on mental health as compared to SNRIs.

Keywords Depression � Antidepressants � Health-related
quality of life � Mental health � Psychological distress

Introduction

Depression is a mental illness that can be both debilitating

and costly to sufferers. It can adversely affect the course

and outcome of common chronic conditions such as

asthma, cardiovascular disease, cancer, diabetes, arthritis

and obesity [1]. It is associated with a decrease in func-

tioning and well-being of an individual and an increase in

the number of disability days, utilization of healthcare

services and cost [2–4]. Approximately 1 in 10 adults in the

USA is affected by depression, according to the Centers for

Disease Control and Prevention [1]. The most common

treatment option for depression is antidepressant medica-

tions [5]. There has been a substantial increase in the use of
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antidepressants over the years among individuals living

with depression. It has been reported that during the last

20 years, the use of antidepressants has grown signifi-

cantly, making them one of the most costly and the third

most commonly prescribed class of medications in the

USA [6].

Several different classes of antidepressants are available

for treating depression. These include selective serotonin

reuptake inhibitors (SSRIs), serotonin–norepinephrine

reuptake inhibitors (SNRIs), tricyclic antidepressants

(TCAs) and monoamine oxidase inhibitors (MAOIs). There

are also other antidepressants that do not fall into any of

these classes [7]. The effectiveness of antidepressants is

generally comparable between and within classes. The

selection of appropriate antidepressants is largely based on

side effects, safety or tolerability for individual patients [8].

The SSRIs and other newer antidepressants (e.g., bupro-

pion, nefazodone, trazodone and mirtazapine) have com-

parable clinical efficacy and fewer side effects in

comparison with the tricyclic antidepressants and other

older antidepressants [9–14]. A study by Simon et al. [15]

suggests that patient and physician preferences are the most

important factors in treatment decisions among patients

with depression. However, the available data do not indi-

cate whether SSRIs, which are the most frequently pre-

scribed antidepressants, and the newer antidepressants

show improved outcomes such as better quality of life, less

psychological distress and better mental health status.

Individuals with depressive disorder tend to have worse

physical and mental health, role functioning and perceived

current health as compared to patients having no chronic

conditions [2]. The significance of measuring the health-

related quality of life for individuals with depression has

greatly increased after the Medical Outcomes Study,

wherein the social well-being and physical functioning of

depressed patients were compared to those of patients with

other chronic conditions [2]. This study showed that, as

compared to other chronic medical conditions, depression

has the greatest negative impact on a patients’ quality of

life [2]. Hence, many researchers believe that it is valuable

to evaluate any medical intervention or treatment to control

any chronic medical condition such as depression in terms

of its ability to improve the patients’ health-related quality

of life [16].

While there is enough data available from clinical trials

on the safety and efficacy of the various classes of

antidepressants, there is a lack of information regarding

their impact on the health-related quality of life and mental

health in real-world settings. Furthermore, most partici-

pants in clinical trials are recruited by advertisement rather

than from representative practices, and they are often

selected to have few comorbid disorders, either medical or

psychiatric [17, 18]. The goal for treatment of mental

disorders is now shifting from mere remission from

symptoms to complete recovery of the individual. Recov-

ery from illness focuses on restoring the overall well-being

of an individual. Therefore, there is a need for population-

based studies that can further explore the relationship

between the treatment options for depression and the

overall mental and physical health of an individual. The

primary objective of this study was to compare the

improvement in the health-related quality of life, psycho-

logical distress and mental health of individuals suffering

from depression who are on monotherapy (single antide-

pressant therapy) based on specific class of antidepressants

(SSRIs, SNRIs, TCA and other antidepressants). As

antidepressants are expected to relieve symptoms and

consequently improve the overall quality of life and mental

health of individuals, we hypothesized that the health-re-

lated quality of life and mental health scores will differ

over a period of time, depending on the class of antide-

pressant medication used. Assessing the outcomes among

patients on monotherapy was chosen as a stand-alone

objective, as most patients with depression begin therapy

with a single antidepressant and then resort to augmenta-

tion or combinations of medications if they experience

partial or no remission [8].

Methods

Data source

This retrospective, longitudinal observational study was

conducted using a 2-year longitudinal panel covering years

2008–2011 of the Medical Expenditure Panel Survey

(MEPS). MEPS is a large-scale, publicly available dataset

that includes surveys of families from a nationally repre-

sentative sample of the civilian, non-institutionalized US

population and is sponsored by the Agency for Healthcare

Research and Quality. MEPS contains information on the

medical health conditions, treatments, healthcare utiliza-

tion, expenditures, sources of payment, health insurance

coverage, respondents’ health status, demographics,

socioeconomic characteristics and access to care. Infor-

mation about each household member is collected using

computer-assisted personal interviewing (CAPI) technol-

ogy. Approximately 13,000 households and 35,000 indi-

viduals are surveyed each year. The panel design of the

survey includes five rounds (rounds 1, 2, 3 4 and 5) of

interviews covering two full calendar years, providing data

for examining person-level changes in selected variables

such as expenditures, health insurance coverage and health

status. The MEPS sample is drawn from the households

participating in the previous year’s National Health
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Interview Survey conducted by the National Center for

Health Statistics [19]. This study was approved by The

University of Toledo’s Biomedical Institutional Review

Board.

Data collection

Study subjects

Individuals having depression were identified using the

Medical Expenditure Panel Survey Household Component

(MEPS-HC) medical conditions file. This file contains

information on observation of each self-reported medical

conditions that a MEPS respondent experienced during the

data collection year. The participants are asked to report

the medical condition they experienced during the last

4–5 months since the previous interview in each round of

interviews. Medical conditions reported by participants

were recorded by interviewers as verbatim text and were

coded by professional coders to fully specified three-digit

International Classification of Diseases, Ninth Revision,

Clinical Modification (ICD-9-CM) codes [20]. According

to the Agency of Healthcare Research and Quality, ICD-9-

CM codes 296, 300 and 311 indicate depression [21] and

were used to identify adults with depression.

Individuals taking antidepressants were identified using

the Prescribed Medicines Files. The therapeutic sub-clas-

sification variable number 249 was used to identify

antidepressants. Furthermore, the therapeutic sub–sub-

classification variable was used to identify specific classes

of antidepressants. For this study, the classes of antide-

pressants that were evaluated included SSRIs, SNRIs,

TCAs and other antidepressants (bupropion, mirtazapine,

trazodone and nefazodone). Monoamine oxidase inhibitors

were not evaluated as a separate class, as preliminary

analysis found \5 individuals using this class of antide-

pressants. These individuals were excluded from the final

data analysis.

Inclusion criteria

The analytical sample consisted of individuals aged

18 years or older who were identified with depression in

the 2008–2011 MEPS database files and who were taking

only one antidepressant medication. Of these, only those

respondents who reported taking antidepressants since the

beginning of the panel were included in the study. Those

who reported using antidepressants for the first time in the

third, fourth and fifth rounds of a panel were excluded.

Respondents with missing responses on either of the

questions assessing the health-related quality of life, psy-

chological distress and perceived mental health status were

also excluded (Fig. 1).

Dependent variable measures

Health-related quality of life

The health-related quality of life has been assessed in rounds

2 (time-point 1) and 4 (time-point 2) of each panel using the

Short Form Health Survey-12 version two [22]. The

instrument has two component summary scales, the Physical

Component Summary (PCS) and the Mental Component

Summary (MCS). The scores on both scales range from 0 to

100, where a higher score is indicative of a better health-

related quality of life [23]. The longitudinal data files in

MEPS contain variables for both the PCS and the MCS

scores of participants. In order to establish criteria to assess

change in these scores, three categories were created: ‘‘im-

proved,’’ ‘‘declined’’ and ‘‘unchanged.’’ If the difference in

Fig. 1 Selection process for the final study sample
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scores between time-point 2 and time-point 1 was[6, then

the change in scores was defined as improved. Similarly, if

the difference in scores between the two time-points was\6,

it was defined as decline in scores, and if the difference was

between C6 and B6, then the health-related quality of life

was considered to be unchanged. We chose a six-point

difference, because it represented half the standard devia-

tion of difference in the health-related quality of life score in

our study. Previous research suggests that a half standard

deviation difference is considered a clinically significant

change in the health-related quality of life of a patient [24].

Psychological distress

Psychological distress in MEPS is measured using the K6,

a six-item Kessler Psychological Distress Scale. The scores

are based on six mental health-related questions that

measure the individuals’ nervousness, hopelessness, sad-

ness, restlessness, worthlessness and effortlessness in the

past 30 days on a scale of 0–4, with 0 being none of the

time and 4 being all the time. Summing the values on all

these questions gives the overall K6 scores. The higher the

K6 scores, the greater is the person’s tendency toward

mental disability. The internal consistency and reliability

of K6 scores is high (Cronbach’s alpha of 0.89) [25]. The

longitudinal data files in MEPS contain K6 scores, which

are measured in rounds 2 (time-point 1) and 4 (time-point

2) of a panel and are roughly a year apart. In order to

establish criteria to define change in scores in between

round 2 (time-point 1) and round 4 (time-point 2), K6

scores were first categorized into no/low psychological

distress, mild or moderate distress, and severe distress. We

used previously reported cutoff points, as described in the

literature, to stratify K6 scores into no/low (0–6), mild–

moderate (7–12) and severe psychological distress (13–24)

[25]. If an individual moved from a higher stress category

in time-point 1 to a lower stress category in time-point 2,

then the individual’s psychological distress was considered

to be lower with time and was, therefore, defined as

improved. Similarly, if an individual moved from a lower

distress category in time-point 1 to a higher distress cate-

gory in time-point 2, then the individual’s level of distress

was considered to have worsened over time, and the change

in psychological distress was defined as declined. Fur-

thermore, if the distress categories remained the same in

time-points 1 and 2, then the psychological distress was

considered to remain unchanged over time.

Self-reported mental health

Perceived self-reported mental health was assessed using

questions that asked the participant of MEPS-HC: ‘‘In

general, compared with other people of the same age, would

you say that your mental health is excellent, very good,

good, fair, or poor?’’ It is scored on a Likert scale of 1–5,

where 1 is excellent, 2 is very good, 3 is good, 4 is fair and 5

is poor. Change in categories between time-points 1 and 2

were assessed in the current study. We further classified the

self-reported mental health into ‘‘very good’’ (if it was

excellent or very good), ‘‘fair’’ (if it was good or fair) and

‘‘poor.’’ Similar to the above two outcome measures, if an

individual moved from a lower mental health category in

time-point 1 to higher mental health category in time-point

2, the mental health was considered to have improved over

time, and vice versa. If the mental health categories

remained the same over the two time-points, then their

mental health was considered to have remained unchanged.

Covariates

Information on covariates, which included demographic

factors, socioeconomic factors, health-related factors and

resources available, was obtained from the MEPS longi-

tudinal data files. In the present study, we controlled for

demographic variables such as age, gender, race, ethnicity

and marital status. Socioeconomic factors included edu-

cation level, annual total person income, insurance type

and employment status. Health-related factors included the

number of coexisting chronic health conditions that a

patient might have had with depression. Resources avail-

able included satisfaction with quality of care, access to

healthcare and social support.

Data analysis

Descriptive statistics were used to describe the study

sample according to their socio-demographic characteris-

tics. The dependent variables, namely the change in health-

related quality of life, psychological distress scores and

self-reported mental health, were categorized into ‘‘im-

proved,’’ ‘‘declined’’ and ‘‘unchanged.’’ A multinomial

logistic regression model was built to determine the asso-

ciation of independent variables with the above-mentioned

dependent variables. Demographic variables, socioeco-

nomic factors, comorbidities and resources available were

included as control variables. All analyses were performed

after accounting for the complex survey design of MEPS

using SAS software (version 9.3 SAS Institute Inc., Cary,

NC, USA) with an a priori significance level of a = 0.05.

Results

A total of 688 individuals met the study criteria and were

included in the data analysis. As shown in Table 1,

assigning weights gave a number of 14,728,836, which

972 Qual Life Res (2017) 26:969–980
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represented a national cohort of individuals with depres-

sion who were on monotherapy. The socio-demographic

characteristics of the sample are summarized in Table 1. A

vast majority of the study sample were females (N = 493,

72 %), whites (N = 422, 61 %) and non-Hispanics

(N = 582, 85 %). Most of the individuals fell within the

age category of 18–45 years (N = 316, 46 %). Individuals

who were married (N = 314, 45 %), had low income

(N = 364, 53 %) and had an education level of greater than

high school (N = 309, 44 %) represented the majority of

the sample. Most of the adults had private insurance

(N = 391, 56 %) and had high satisfaction with health care

(N = 569, 82 %). Furthermore, access to medical care was

reported to be easy by a majority of the sample (N = 443,

65 %).

Of the 668 individuals on monotherapy, a majority of

the individuals reported taking SSRIs to treat depression

(N = 421). A minimal number of individuals were found

to be taking TCAs to manage depression (N = 40). SNRIs

were used by 109 individuals. Other antidepressants, which

include bupropion, nefazodone, trazodone and mirtazapine,

were prescribed to 118 individuals (Table 2).The percent-

age of patients showing improvement, decline and no

change in scores in the second (time-period 1) and fourth

rounds (time-period 2) of the panel are summarized in

Table 2.

Table 3 shows multinomial logistic regression results

for the PCS and MCS scores for individuals on

monotherapy. Decline in these scores was treated as the

reference category for comparison. Among antidepressants,

the use of SSRIs was treated as the reference, as it was the

most frequently prescribed antidepressant class. No sig-

nificant differences were observed in the PCS scores

among individuals on monotherapy based on the class of

antidepressant used. Nonetheless, those on SNRIs were

significantly less likely than those on SSRIs to show

improvement on MCS scores as opposed to showing

decline (OR 0.337, 95 % CI 0.155–0.730). However, no

significant difference was observed in improvement on

MCS scores between those on SSRIs, TCAs and other

antidepressants. In addition, age, race, gender, type of

insurance, income and number of comorbidities were found

to be significant predictors of improvement in PCS scores.

On the other hand, social activity, ethnicity and income

were found to be significant predictors of change in MCS

scores. Blacks were 2.2 times more likely to show

improvement in PCS scores as compared to whites (95 %

CI 1.006–5.007). Individuals who were older than 65 years

of age were less likely to show improvement in PCS scores

compared to individuals who were 18–45 years old (95 %

CI 0.134–0.978). Also, females were 54 % less likely to

show improvement in PCS scores compared to males

(95 % CI 0.24–0.91). Those individuals having public

Table 1 Socio-demographic characteristics of final study sample

Selected characteristics N = 688 (%) Weighted (%)

N = 14,728,836

Gender

Males 195 (28.34) 32.25

Age

18–45 316 (45.93) 45.43

45–64 276 (40.12) 41.20

[64 96 (13.95) 13.37

Race

White 422 (61.34) 69.22

African American 61 (8.87) 4.90

Other 205 (29.80) 25.88

Ethnicity

Hispanic 106 (15.41) 8.48

Education level

Less than high school 121 (17.59) 12.54

High school 258 (37.50) 35.63

More than high school 309 (44.91) 51.83

Marital status

Married 314 (45.64) 48.16

Divorced, widowed, separated 224 (32.56) 28.30

Never married 150 (21.80) 23.54

Person’s total income

No income 64 (9.30) 7.30

\$25,000 364 (52.91 50.20

$25,000–$50,000 163 (23.69) 25.83

[$50,000 97 (14.10) 16.67

Employment status

Employed 368 (53.49) 57.95

Insurance

Any private 391 (56.83) 64.32

Public only 220 (31.98) 25.37

Uninsured 77 (11.19) 10.31

Prescription drug insurance

Yes 323 (46.95) 53.22

Quality of health care rating

High 569 (82.70) 82.28

Ease of access to medical care

Never/sometimes 75 (10.90) 11.57

Always 443 (64.93) 66.46

Unknown 170 (24.71) 22.97

Health stopped social activity

Most of the time 188 (27.33) 25.28

Sometime 307 (44.62) 44.50

None of the time 193 (28.05) 30.22

No. of comorbidities

1–2 314 (45.64) 46.79

3–4 263 (38.23) 37.60

4–5 111 (16.13) 15.61

Qual Life Res (2017) 26:969–980 973
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insurance had three times higher odds of showing improved

PCS scores when compared to those having private insur-

ance (95 % CI 1.188–7.707). Individuals who responded

that their health state ‘‘sometimes’’ and ‘‘none of the time’’

stopped their social activity were less likely to show

improved MCS scores as compared to those who responded

‘‘all the time.’’ Non-Hispanics were twice as likely to show

improvement in MCS scores as opposed to decline when

compared to Hispanics.

As described in Table 4, no significant association was

found between the classes of antidepressants used among

individuals with depression and the tendency to show

improvement, decline or no change in the self-reported

mental health status and psychological distress. Further-

more, only ‘‘health stopped social activity’’ was found to be

a significant predictor of the change in mental health status

and psychological distress. The odds ratio of improvement

in self-reported mental health and psychological distress of

individuals reporting that their ‘‘health never stopped their

social activity’’ was 0.354 (95 % CI 0.162–0.774) and

0.083 (95 % CI 0.033–0.207), respectively, as compared to

those whose ‘‘health always stopped their social activity.’’

The key findings of the study are summarized in Fig. 2.

Discussion

This study is unique, as it is one of the few studies that has

explored the association between perceived mental health,

psychological distress and health-related quality of life and

the various classes of medications used to treat depression

in patients on monotherapy in real-world settings. More-

over, this study has a longitudinal design that enabled us to

evaluate the improvement in quality of life and mental

health in contrast to other observational cross-sectional

studies.

The results of the present study showed that a vast

majority of the individuals with depression reported using

SSRIs and very few individuals reported using TCAs. This

could be attributed to the more severe side effects that are

exhibited by TCAs in comparison with other antidepres-

sants [5]. Descriptive statistics from the present study also

showed that a majority of the individuals on monotherapy

alone, taking either of the four classes of antidepressants,

were found to show no change in health-related quality of

life, perceived mental health status and psychological dis-

tress scores over a period of 1 year. Moreover, a higher

percent of individuals showed a decline in PCS scores as

compared to the percent of individuals showing improved

scores. This was seen in patients taking any of the four

classes of antidepressants. A probable explanation for this

finding is that the medical treatments used to treat mental

disorders strongly predict the mental health status of anT
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Table 3 Adjusted odds ratio and 95 % confidence intervals from multinomial logistic regression to predict improvement in health-related

quality of life scores among individuals on monotherapy

Category Physical component summary score Mental component summary score

Odds ratio (95 % CI)

Ref: decline

Odds ratio (95 % CI)

Ref: decline

Improved Unchanged Improved Unchanged

Drug class (Ref: SSRIs)

TCAs 1.919 (0.656–5.609) 0.757 (0.310–1.850) 0.361 (0.114–1.150) 0.417 (0.129–1.352)

SNRIs 1.002 (0.508–1.976) 0.787 (0.425–1.460) 0.337 (0.155–0.730)** 0.685 (0.367–1.278)

Other antidepressants 0.543 (0.284–1.038) 0.724 (0.387–1.354) 0.823 (0.423–1.600) 0.804 (0.411–1.573)

Race (Ref: white)

Black 2.244 (1.006–5.007)* 1.000 (0.440–2.272) 0.879 (0.346–2.233) 1.063 (0.461–2.449)

Others 1.615 (0.798–3.268) 1.275 (0.745-2.184) 0.893 (0.486–1.643) 0.839 (0.523–1.347)

Age (Ref: 18–45)

45–65 0.647 (0.306–1.366) 1.067 (0.595–1.913) 1.232 (0.581–2.616) 1.232 (0.684–2.216)

[64 0.362 (0.134–0.978)* 0.492 (0.206–1.177) 0.392 (0.147–1.042) 0.787 (0.364–1.703)

Years of education (Ref:\9 years)

9–11 years 1.265 (0.487–3.284) 0.585 (0.305–1.121) 1.163 (0.552–2.454) 0.898 (0.448–1.803)

12–17 years 1.568 (0.653–3.765) 0.747 (0.403–1.383) 1.647 (0.798–3.397) 1.019 (0.506–2.051)

Marital status (Ref: married)

Divorced/separated 0.760 (0.389–1.483) 1.016 (0.570 1.811) 0.834 (0.462–1.505) 0.754 (0.447–1.274)

Never married 0.917 (0.410–2.051) 1.481 (0.780–2.813) 0.595 (0.306–1.159) 0.884 (0.454–1.721)

Quality of health care rating (Ref: low)

High 1.206 (0.524–2.777) 1.185 (0.615–2.284) 0.865 (0.373–2.006) 0.704 (0.347–1.430)

Ease of access to care (Ref: never/sometimes)

Always 1.841 (0.724–4.686) 1.322 (0.6108–22.862) 0.605 (0.235–1.559) 1.969 (0.804–4.822)

Health stopped social activity (Ref: most of the time)

Sometimes 1.179 (0.591–2.349) 1.171 (0.651–2.109) 0.295 (0.148–0.587)*** 0.825 (0.418–1.632)

None of the time 0.892 (0.373–2.135) 1.520 (0.789–2.928) 0.077 (0.035–0.168)*** 0.946 (0.455–1.967)

Prescription drug insurance (Ref: yes)

No 0.846 (0.453–1.580) 0.579 (0.255–1.314) 0.522 (0.240–1.133) 0.550 (0.267–1.134)

Ethnicity (Ref: Hispanic)

Non-Hispanic 0.579 (0.255–1.314) 1.185 (0.623–2.254) 2.053 (1.069–3.941)* 1.351 (0.724–2.521)

Gender (Ref: males)

Females 0.467 (0.240–0.912)* 0.688 (0.390–1.211) 1.124 (0.637–1.983) 0.974 (0.582–1.629)

Insurance (Ref: any private)

Public only 3.026 (1.188–7.707)* 2.024 (0.907–4.520) 0.820 (0.388–1.730) 0.978 (0.430–2.225)

Uninsured 2.599 (0.810–8.339) 2.324 (0.860–6.280) 0.878 (0.313–2.463) 1.379 (0.553–3.439)

Income (Ref: no income)

$0–$25,000 0.381 (0.146–0.996)* 0.713 (0.292–1.742) 3.850 (1.727–8.585)** 2.105 (0.990–4.475)

$25,000–$50,000 0.296 (0.097–0.904)* 0.747 (0.269–2.704) 2.459 (0.752–8.038) 1.580 (0.583–4.278)

[$50,000 0.393 (0.099–1.567) 1.255 (0.361–4.367) 2.451 (0.771–7.788) 2.761 (0.992–7.688)

Employment status (Ref: employed)

Unemployed 0.595 (0.296–1.193) 0.935 (0.515–1.696) 1.317 (0.704–2.464) 1.342 (0.751–2.396)

No. of comorbidities (Ref: 1–2)

3–4 2.817 (1.553–5.110)*** 1.001 (0.596–1.680) 0.891 (0.467–1.699) 1.595 (0.977–2.604)
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Table 3 continued

Category Physical component summary score Mental component summary score

Odds ratio (95 % CI)

Ref: decline

Odds ratio (95 % CI)

Ref: decline

Improved Unchanged Improved Unchanged

4–5 3.715 (1.572–5.142)*** 1.118 (0.514–2.431) 0.900 (0.364–2.331) 1.164 (0.581–2.331)

Statistically significant values are also presented in bold

CI confidence interval, SSRIs selective serotonin reuptake inhibitors, SNRIs serotonin–norepinephrine reuptake inhibitors, TCAs tricyclic

antidepressants

*** Indicates a statistically significant difference at p\ 0.001, ** indicates a statistically significant difference at 0.001\ p\ 0.01; * indicates

a statistically significant difference at 0.01\ p\ 0.05

Table 4 Adjusted odds ratio and 95 % confidence intervals from multinomial logistic regression to predict improvement in the perceived self-

reported mental health and psychological distress among individuals on monotherapy

Category Self-reported mental health Psychological distress

Odds ratio (95 % CI)

Ref: decline

Odds ratio (95 % CI)

Ref: decline

Improved Unchanged Improved Unchanged

Drug class (Ref: SSRIs)

TCAs 0.939 (0.290–3.033) 0.625 (0.274–1.583) 0.742 (0.266–2.702) 0.654 (0.302–1.414)

SNRIs 0.942 (0.407–2.179) 1.010 (0.462–2.179) 0.935 (0.434–2.015) 0.955 (0.507–1.798)

Other antidepressants 0.617 (0.277–1.376) 0.706 (0.354–1.407) 0.484 (0.210–1.113) 0.925 (0.493–1.737)

Race (Ref: white)

Black 0.749 (0.247–2.277) 0.772 (0.339-1.754) 1.049 (0.431–2.554) 0.685 (0.316–1.487)

Others 1.003 (0.491–2.051) 1.221 (0.600-2.484) 0.685 (0.555–2.238) 1.360 (0.748–2.473)

Age (Ref: 18–45)

45–65 1.415 (0.647–3.093) 1.320 (0.711–2.452) 0.800 (0.374–1.709) 0.974 (0.547–1.734)

[64 1.662 (0.675–4.091) 1.011 (0.417–2.452) 1.113 (0.394–3.146) 0.937 (0.384–2.286)

Years of education (Ref:\9 years)

9–11 years 2.503 (0.945–6.631) 2.128 (0.866–5.229) 1.121 (0.424–2.963) 0.957 (0.428–2.141)

12–17 years 1.815 (0.732–4.504) 2.215 (0.929–4.859) 2.113 (0.813–5.493) 1.910 (0.859–4.243)

Marital status (Ref: married)

Divorced/separated 1.331 (0.581–3.048) 1.093 (0.536–2.229) 0.966 (0.450–2.075) 1.208 (0.738–1.977)

Never married 1.235 (0.491–3.107) 0.690 (0.312–1.528) 1.182 (0.478–2.919) 1.178 (0.574–2.420)

Quality of health care rating (Ref: low)

High 1.530 (0.514–4.555) 1.118 (0.555–2.251) 0.523 (0.201–1.361) 0.734 (0.318–1.694)

Ease of access to care (Ref: never/sometimes)

Always 0.922 (0.296–2.875) 1.739 (0.759–3.987) 0.450 (0.134–1.509) 0.500 (0.174–1.441)

Health stopped social activity (Ref: all the time)

Sometimes 0.350 (0.149–0.821)** 0.442 (0.226–0.865) 0.292 (0.130–0.656)** 0.621 (0.302–1.277)

None of the time 0.394 (0.153–1.017) 0.354 (0.162–0.774) 0.083 (0.033–0.207)*** 1.182 (0.537–2.603)

Prescription drug insurance (Ref: yes)

No 1.124 (0.414–3.052) 0.726 (0.330–1.600) 0.653 (0.291–1.466) 0.608 (0.284–1.300)

Ethnicity (Ref: Hispanic)

Non-Hispanic 1.135 (0.550–3.145) 1.090 (0.588–2.020) 0.659 (0.306–1.420) 0.835 (0.477–1.463)

Gender (Ref: males)

Females 0.779 (0.440–1.382) 0.796 (0.440–1.382) 0.570 (0.271–1.200) 0.772 (0.427–1.395)

Insurance (Ref: any private)

Public only 1.300 (0.463–3.649) 1.617 (0.684–3.821) 0.992 (0.438–2.245) 1.813 (0.760–4.326)
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Table 4 continued

Category Self-reported mental health Psychological distress

Odds ratio (95 % CI)

Ref: decline

Odds ratio (95 % CI)

Ref: decline

Improved Unchanged Improved Unchanged

Uninsured 0.813 (0.248–2.672) 1.039 (0.387–2.672) 1.805 (0.334–3.528) 1.754 (0.732–4.200)

Income (Ref: no income)

$0–$25,000 2.761 (0.766–9.952) 1.268 (0.488–3.292) 1.520 (0.657–3.516) 1.618 (0.725–3.608)

$25,000–$50,000 0.696 (0.160–3.021) 0.641 (0.231–1.778) 1.743 (0.622–4.887) 1.861 (0.718–4.825)

[$50,000 1.745 (0.371–8.219) 1.309 (0.415–4.125) 3.052 (0.736–12.65) 2.678 (0.877–8.174)

Employment status (Ref: employed)

Unemployed 0.467 (0.202–1.077) 0.775 (0.404–1.486) 1.354 (0.699–2.258) 1.547 (0.898–2.666)

No. of comorbidities (Ref: 1–2)

3–4 1.597 (0.786–3.124) 1.156 (0.786–3.124) 1.002 (0.465–2.162) 1.187 (0.634–2.224)

4–5 1.159 (0.419–3.203) 1.025 (0.395–2.664) 0.768 (0.279–2.115) 1.016 (0.445–2.318)

Statistically significant values are also presented in bold

CI confidence interval, SSRIs selective serotonin reuptake inhibitors, SNRIs serotonin–norepinephrine reuptake inhibitors, TCAs tricyclic

antidepressants

*** Indicates a statistically significant difference at p\ 0.001; ** indicates a statistically significant difference at 0.001\ p\ 0.01; * indicates

a statistically significant difference at 0.01\ p\ 0.05

Fig. 2 Percentage of individuals on the different classes of antide-

pressants showing improvement versus decline in the MCS scores,

PCS scores, self-reported mental health and psychological distress.

Those on SNRIs were significantly less likely to show improvement

as opposed to decline in MCS scores over a year’s time based on

multinomial logistic regression results (OR 0.337, 95 % CI

0.155–0.730). Adjusted analysis showed that individuals on any of

the classes of antidepressants showed no significant improvement or

decline in the PCS scores, perceived self-reported mental health status

and psychological distress. CI confidence interval, OR odds ratio,

PCS physical component summary, MCS mental component

summary
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individual and might improve mental health more than

physical health [26]. Also, side effects of antidepressants,

which include weight gain, loss of libido, tremors, ner-

vousness, nausea and headache, might also lead to a

decline in physical health scores. However, after control-

ling for a wide range of covariates, no significant associ-

ation was found between the class of antidepressants and

the tendency of individuals to show improvement, decline

or no change in their PCS scores. These findings were

consistent with another study that compared the health-

related quality of life of antidepressant users and those who

were concomitant users of antidepressants and atypical

antipsychotics [27].

While comparing the association of various classes of

antidepressants with MCS scores, both descriptive statistics

and adjusted analysis revealed that individuals using SSRIs

were significantly more likely to show improved scores, as

opposed to decline in scores when compared to those using

SNRIs. Our study did not directly explore the reasons

behind this finding, but we can speculate that the improved

MCS scores among SSRIs users could be due to the better

tolerability of SSRIs when compared to SNRIs. An

investigation into adverse drug effects of venlafaxine and

duloxetine, which are both SNRIs, revealed that both these

drugs had higher discontinuation rates as compared to

SSRIs [28, 29]. Additionally, other studies comparing the

safety of venlafaxine versus escitalopram reported that

even though the two drugs had comparable efficacy, esci-

talopram was better tolerated and was more cost-effective

[30–32]. There is some evidence that SNRIs are less well

tolerated than SSRIs, and therefore SSRIs users might be

more likely to continue their therapy and have better

mental health outcomes as compared to SNRIs users.

However, a number of studies have also found no signifi-

cant evidence of the superiority of SSRIs over SNRIs, and

vice versa [33–35]. Furthermore, another study that com-

pared the association of venlafaxine and SSRIs with the

quality of life showed no statistically significant difference

[28]. Although the present study shows that individuals

taking SSRIs are more likely to show improvement on

MCS scores as opposed to those taking SNRIs, such find-

ings were not replicated when perceived mental health

status was used as an outcome variable and no causal

explanation can attributed to these findings. Further

research is needed to determine the reason that patients

taking SSRIs show better MCS scores as compared to those

taking SNRIs. Insignificant differences in MCS scores

between SSRIs and other antidepressants could be due to

the similar efficacy and side-effect profiles of the two

classes.

The above-mentioned findings of the association of

antidepressant classes with MCS scores of the 12-Item

Short Form Health Survey were not replicated when

examined with respect to improvement in perceived self-

reported mental health and psychological distress.

Researchers have found that self-reported health, both

physical and mental, also reflects physical functioning,

vitality, health behaviors, effective coping with disease and

even spiritual orientation [36]. Respondents may integrate

a variety of considerations to derive an overall health

assessment [36]. Self-reported mental health may hence

analogously result from combining multiple considera-

tions, which may also include physical health, whereas

MCS may represent only a subset of factors that might be

more specific to depression and mental illness. This pre-

sents a possible explanation for the results on perceived

mental health status being similar to PCS scores as com-

pared to MCS scores of the Short Form Health Survey.

Psychological distress, measured using K6, appears to be a

useful screener for depression, as examined by the Com-

posite International Diagnostic Interview (CIDI) in popu-

lation-based studies [18]. Therefore, it was chosen as a

separate outcome measure. Although all the outcomes used

in the study provide a measure of mental health, we chose

multiple outcome measures in order to see the variation in

results. In the present study, results for psychological dis-

tress were in line with the findings of PCS and self-reported

mental health. Also, no significant difference was observed

between SSRIs and SNRIs. This could be because the

questions on K6 can be more depression specific as com-

pared to the questions assessing mental health on the

12-Item Short Form Health Survey. Similar efficacy of

both SSRIs and SNRIs in treating depression may enable

patients to keep their depression under control and may

show similar scores on K6 for both classes of drugs.

Since health-related quality of life and mental health are

multidimensional concepts, we tried to account for as many

relevant covariates as possible. In addition to the above-

mentioned findings, our study also found significant pre-

dictors of improvement in quality of life, perceived self-

reported mental health and psychological distress. The

present study found a significant association between age

and change in PCS scores. Individuals over 65 years of age

were found to significantly show more improvement as

opposed to decline when compared to younger adults. The

Sequenced Treatment Alternatives to Relieve Depression

(STAR*D) study evaluating the health-related quality of

life in depression also found age to be a significant pre-

dictor of quality of life [37]. One possible explanation for

this is that younger adults might experience more stress

than older adults. Insurance type, income and number of

comorbidities were found to have significant association

with improvement in PCS scores. This is in line with

another study, which showed a positive correlation

between these factors and physical health [27]. Another

interesting finding of the present study was that social
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activity was found to have a significant association with

each of the three outcomes assessing mental health. Those

individuals who reported that their health sometimes or

never stopped their social activity were less likely to show

improved scores as compared to those who reported that

their health always stopped their social activity. Individuals

with greater depressive symptoms report more frequent

negative social interactions [38]. Individuals reporting that

their disease state often stops them from having social

interactions may be suffering from more severe depression

and may experience worse scores before treatment. How-

ever, these individuals may report improved scores once

they begin antidepressant therapy to control depression.

Study limitations

No causal relationship can be inferred based solely on the

findings of this study. Due to the limitation of the MEPS

database, we could not adjust for severity of depression,

illness duration and medication adherence. Additionally,

we could not adjust for unknown information on the par-

ticipants’ use of alcohol and other drugs as well as other

treatments for depression such as psychotherapy, which

may include cognitive-behavioral therapy (CBT), inter-

personal therapy (IPT) and electroconvulsive therapy. Each

of these covariates can influence the health-related quality

of life and mental health outcomes in patients with

depression. Additionally patients’ self-reported medical

conditions are mapped into only three-digit ICD-9 codes in

MEPS, which makes it impossible to distinguish between

non-psychotic disorders. To overcome this limitation, only

individuals who were prescribed medications that are used

to treat depression were included in the study. Other lim-

itations of using a retrospective database include missing

information, which may therefore introduce bias. Social

desirability bias and recall bias are other possible limita-

tions, as the information in the database is self-reported by

the respondents, which may not always be reliable. How-

ever, previous researchers have deemed this information to

be of a reasonable quality.

Conclusions

Despite these limitations, findings from this study will add

to the literature guiding clinicians in prescribing antide-

pressants. The results of the study suggest that SSRIs sig-

nificantly improved MCS scores as compared to SNRIs;

however, further research is needed to determine why

SSRIs appear to be associated with greater improvement in

mental health as compared to SNRIs. We suggest that

future studies examine the role of antidepressants on

health-related quality of life and mental health after taking

baseline scores into consideration. Other factors such as

medication adherence, severity of illness and subjective

tolerability should also be considered. This study can serve

as a reference for researchers in this area who can further

strengthen the study design, which may provide some

additional guidance to clinicians in choosing one class of

antidepressant over another. Also, since the effectiveness

of medications used to treat depression may vary within

each drug class, future research can focus on comparative

effectiveness of the most widely prescribed

antidepressants.
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