
The accuracy, including sensitivity and specificity, com-
prehensiveness, and utility of Micromedex, which is primar-
ily based on the US Food and Drug Administration–labeled
adverse effects, has been previously established.18,19 Specifi-
cally, in a study evaluating software for drug-drug interac-
tions, Micromedex was found to have a sensitivity of 95%,
a specificity of 100%, a positive predictive value (PPV) of
100%, and a negative predictive value (NPV) of 95% and was
ranked the highest in accuracy.19 Micromedex was also found
to have a sensitivity of 93% and PPV of 99% in detecting
black box warnings.18

Other Variables
Other variables included sex; age group (18-39, 40-64, ≥65
years); educational achievement (<high school, high school,
some college, ≥college); family income to federal poverty
level ratio (<1 [lowest income], 1 to <2, 2 to <3, 3 to <4, and
≥4 [highest income]); marital status (married or living with
partner, never married, divorced or separated, and wid-
owed); current employment status (yes, no); and number of
chronic conditions based on self-reported diagnoses of
hypertension, arthritis, cancer, cardiovascular disease (con-
gestive heart failure, coronary heart disease, or angina), kid-
ney disease, diabetes, pulmonary disease (emphysema,
chronic bronchitis, or asthma), and stroke. Self-reported
race/ethnicity by categories defined in NHANES (non-
Hispanic white, non-Hispanic black, Hispanic, other) were
included because race/ethnicity has been previously associ-
ated with depression.20

Statistical Analyses
Descriptive statistics were used to estimate the weighted
prevalence of use and concurrent use of prescription medica-
tions that have depression as a potential adverse effect.
Prevalence estimates and standard errors were determined
using Taylor linearization methods to incorporate sampling
weights that adjust for the NHANES complex sampling and
survey design. Confidence intervals were constructed by
inverting the corresponding Wald test. Significance of trends
across all 5 survey cycles was tested using logistic regression.
Multivariable logistic regression was used to model associa-
tions between use of medications that have depression as an
adverse effect and depression. All variables listed in Table 1
were included in the fully adjusted models because these
variables have been previously associated with depression.20

Fully adjusted models were used to compute predictive mar-
gins to estimate the weighted adjusted prevalence and differ-
ence in prevalence. Separate analyses were performed
among adults treated and not treated with antidepressants.
All CIs and tests use design-based estimates of variance.
Model fit was assessed using a design-based F-adjusted mean
residual test. All reported P values were 2 sided (.05 level). In
this large, exploratory study, no adjustments were made for
the multiple comparisons. The P values should therefore be
interpreted with caution.

The Stata module for multiple imputation with chained
equations was used to impute values for all covariates (listed
in Table 1) with missing data.21,22 Twenty imputed data sets

were generated and used in all logistic regression analyses. All
analyses were carried out using Stata Statistical Software: Re-
lease 14 (StataCorp LP).

Sensitivity Analyses
A series of sensitivity analyses were conducted to control
for potential confounding by indication and reverse causal-
ity. First, primary analyses among nonusers and users of
antidepressants were conducted after excluding adults who
used any psychotropic medication including anticonvul-
sants. Among antidepressant users, these analyses excluded
antidepressant users who also reported use of other psycho-
tropic medications. Second, we restricted the sample (for
both nonusers and users of antidepressants) to adults who
reported having hypertension, which is itself associated
with depression.23 In addition, many commonly used anti-
hypertensives (eg, β-blockers) have also been associated
with having depression as an adverse effect.9 Third, among
adults ages 20 through 59 years (age range for which infor-
mation on illicit drug use was captured in NHANES), illicit
drug use was included as a control variable. Fourth, to test
whether the use of medications with suicidal symptoms as
adverse effects influence the association between use of
medications that have depression as an adverse effect and
depression, we additionally adjusted for the use of medica-
tions with suicidal symptoms as adverse effects and
included an interaction term between the number of medi-
cations used that have depression as a potential adverse
effect and the number used that have potential suicidal
symptoms as potential adverse effects in the fully adjusted
model for our primary analyses excluding antidepressant
users. Fifth, analyses were conducted with suicidal ideation
from the PHQ-9 as the outcome.

Results
An estimated 62.8% (95% CI, 61.7%-64.0%) of adults re-
ported they did not use any prescription medication that had
depression as a potential adverse effect in the prior 30 days,
whereas an estimated 37.2% (95% CI, 36.0%-38.3%) used at
least 1 (Table 1). Use of prescription medications that have de-
pression as a potential adverse effect was significantly asso-
ciated with several sociodemographic and health character-
istics including older age (≥65 years), female sex, widowed
marital status, and a higher number of chronic conditions.
Overall, it was estimated that 7.6% (95% CI, 7.1%-8.2%) of adults
reported depression during the study period.

The reported use of any prescription medication that
had depression as a potential adverse effect increased from
35.0% (95% CI, 32.2%-37.9%) in cycle years 2005 and 2006
to 38.4% (95% CI, 36.5%-40.3%) in 2013 and 2014 year
(Figure). Concurrent use of 3 or more of these prescription
medications increased from 6.9% (95% CI, 6.2%-7.6%) to
9.5% (95% CI, 8.4%-10.7%). Any use of prescription medica-
tions that have suicidal symptoms as potential adverse
effects increased from 17.3% (95% CI, 15.9%-18.8%) in 2005
and 2006 to 23.5% (95% CI, 21.8%- 25.2%) in 2013 and 2014.
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