
Treatment of Substance Use Disorders Among Women of 
Reproductive Age by Depression and Anxiety Disorder Status, 
2008–2014

Jiani Zhou, MSPH1,2, Jean Y. Ko, PhD1,3, Sarah C. Haight, MPH1,2, Van T. Tong, MPH1

1Division of Reproductive Health, National Center for Chronic Disease Prevention and Health 
Promotion, Centers for Disease Control and Prevention, Atlanta, Georgia.

2Oak Ridge Institute for Science and Education, U.S. Department of Energy, Oak Ridge, 
Tennessee.

3U.S. Public Health Service Commissioned Corps, Rockville, Maryland.

Abstract

Background: Comorbid substance use disorder and mental health conditions are common 

in women of reproductive age. We sought to understand the prevalence of substance use and 

substance use disorder by depression and anxiety disorder status and the independent association 

between depression and anxiety disorder status with receiving substance use treatment.

Methods: A sample of 106,142 women ages 18–44 years was drawn from the 2008 to 2014 

National Survey on Drug Use and Health. Differences in demographics, substance use, substance 

use disorders, and treatment by major depressive episode (MDE), and anxiety disorder status, were 

assessed with chi-squared tests. The independent association between MDE and anxiety disorder 

with substance use treatment was assessed with adjusted prevalence ratios.

Results: Women with MDE and/or anxiety disorder had higher prevalence of substance use and 

substance use disorder than women with no MDE or anxiety disorder (p < 0.001). Less than 

a quarter of women with substance use disorders and both MDE and anxiety disorder received 

mental health and substance use treatment. After adjustment, women with substance use disorder 

and MDE and anxiety disorder, MDE only, or anxiety disorder only were more likely to receive 

substance use treatment (respectively, 2.4, 1.6, and 2.2 times) than women with no MDE or 

anxiety disorder (p < 0.001).

Conclusions: Women with MDE and/or anxiety disorder are significantly more likely to suffer 

from substance use and substance use disorders than their counterparts. Integrating substance use 
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treatment services and mental health services in settings frequently visited by reproductive-aged 

women may increase receipt of combined treatment.
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Introduction

Approximately 7%–14% of reproductive-aged women suffer from depression and 12%–15% 

suffer from anxiety.1–5 Although depression and anxiety are distinct disorders,6 they often 

co-occur; an estimated 43%–45% of women affected by depression are also affected by 

anxiety.3 Depression and anxiety during pregnancy are associated with poor pregnancy 

outcomes, including preterm delivery and low birthweight infants.7,8

Reproductive-aged, pregnant, and postpartum women with depression or anxiety are 

more likely to use substances compared with those without depression or anxiety.3,9 

Approximately 82% of pregnant and postpartum women with major depressive disorder use 

substances, and 36% meet the Diagnostic and Statistical Manual of Mental Disorders, Fourth 
Edition (DSM-IV) criteria for substance use disorders.3 In an outpatient clinic sample, 21% 

of women with opioid use disorder had lifetime anxiety.10 However, the prevalence of 

substance use disorders among women of reproductive age with depression or anxiety in a 

nationally representative, population-based sample is unknown.

The co-occurrence of substance use disorders with mental health conditions increases the 

complexity of diagnosis and treatment.11,12 A previous study found that among depressed 

adults, comorbid substance use disorder decreases the likelihood of receiving depression 

care.13 Less than 33% of adults with co-occurring substance use and mental health disorders 

received any treatment in the past year,14,15 and among those in treatment, 72%–77% are 

seen in the mental health system rather than in substance use disorder-specific services.16 

For women specifically, less than half with depression or anxiety symptoms receive any 

treatment2,3,5,17,18 and less than 10% with substance use disorders receive any treatment.5,19 

Few studies have examined treatment receipt for co-occurring conditions in reproductive-

aged women.3 Receiving combined treatment (both mental health and substance use 

treatment) can improve overall wellness of patients with co-occurring conditions. It is 

important to estimate the prevalence and correlates of substance use disorder and treatment 

among women with depression and/or anxiety because substance use during pregnancy is 

associated with adverse infant outcomes such as low birthweight and neonatal abstinence 

syndrome,20–22 and the comorbidity may yield greater impairment to mother and infant 

health.11

We aimed to describe the prevalence of sociodemographic characteristics, substance use, 

substance use disorder, and substance use treatment in women of reproductive age (18–44 

years) by depression and anxiety disorder status. We examined the independent association 

of receiving any substance use treatment by depression and anxiety disorder status and other 

correlates among reproductive-aged women.
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Materials and Methods

Data source and sample

Data were drawn from the 2008 to 2014 National Surveys on Drug Use and Health 

(NSDUH), a nationally representative, cross-sectional survey sponsored by the U.S. 

Substance Abuse and Mental Health Services Administration (SAMHSA).23 The NSDUH 

collects information on substance use, mental health, and treatment in the civilian, 

noninstitutionalized, U.S. population aged 12 years and older. Sampling is state based 

with an independent, multistage area probability sample within each state and District 

of Columbia. Introductory letters are sent to sampled addresses, followed by a visit by 

an interviewer. Interviews are conducted with randomly sampled individuals from each 

household, using both computer-assisted personal interviewing by the interviewer and audio 

computer-assisted self-interviewing (ACASI) for sensitive topics. Further details about the 

survey design and methods can be found elsewhere.24–30 Analyses used deidentified public 

use data, and thus, the study was exempt from institutional review board review. To increase 

statistical power to detect nonfrequent events, 7 years of data were combined, and the 2015 

data were not used because of changes in methodology regarding substance use questions.31

Weighted interview response rates for 2008–2014 ranged from 72.8% in 2014 to 77.1% 

in 2009 for women. Among respondents who completed the survey from 2008 to 2014, 

the sample was restricted to 102,142 (27.1%) adult women of reproductive age (18–44), 

as reported in previous studies,21,32–34 with data on pregnancy status, substance use, 

major depressive episodes (MDEs), anxiety disorders, and treatment for mental health and 

substance use disorders.

Measures

Depression and/or anxiety disorder status.—In the NSDUH, respondents were 

classified as having MDE in the last year if they reported more than five of the nine 

DSM-IV MDE symptoms for the majority of days in a 2-week period in the last year, with 

at least one symptom being depressed mood, loss of interest, or pleasure in doing things. 

No exclusions were made for MDE caused by substance use disorder. In the NSDUH, 

respondents were classified as having anxiety disorder if they indicated that a medical 

professional diagnosed them with anxiety disorder in the past year. Using these variables, 

we created a four-category outcome variable: MDE and anxiety disorder, MDE only, anxiety 

disorder only, and no MDE or anxiety disorder.

Substance use.—The NSDUH asked questions regarding tobacco (cigarettes, chewing 

tobacco, snuff, cigars, and pipe tobacco), alcohol, illicit drug (cocaine, hallucinogens, 

heroin, inhalants, and marijuana), and nonmedical prescription medicine (pain relievers, 

tranquilizers, sedatives, and stimulants) use to ascertain past-month and past-year use for 

each substance. Using these values, we created three-category variables for tobacco, illicit 

drug, and nonmedical prescription drug use: past month (use in the past month), past 2–12 

months (use in the past year, but not the past month), and no use (no use in the past 12 

months). We created four-category variables for alcohol use: heavy use (drinking ≥5 drinks 

on the same occasion 5 or more days in the past 30 days), binge but not heavy use (drinking 
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≥5 drinks on the same occasion 1 day or more in the past 30 days), past-month use but 

not binge or heavy use, and no use. While SAMHSA currently defines binge drinking for 

females as ≥4 drinks on the same occasion,35 the NSDUH did not distinguish binge drinking 

by gender before 2015.36

Substance use disorders.—The NSDUH asked questions regarding substance use 

dependence (time spent getting and using, increased tolerance, continued use after emotional 

or physical problems, and withdrawal symptoms) and abuse (problems at work, school, with 

family or friends, or with the law) for each substance. The NSDUH combined responses 

to create variables reflecting substance use disorder present in the past year, as defined by 

the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5).6 We 

created an illicit drug use disorder variable (at least one disorder of cocaine, hallucinogen, 

heroin, inhalant, or marijuana) and a nonmedical prescription drug use disorder variable 

(at least one disorder of pain relievers, sedatives, stimulants, or tranquilizers) and utilized 

the existing NSDUH alcohol use disorder variable. We combined alcohol, illicit, and 

nonmedical prescription drug use disorder variables to denote any substance use disorder.

Mental health and substance use treatment.—The NSDUH indicated whether 

mental health treatment was received in the last year by combining responses regarding 

mental health treatment, inpatient care, outpatient care, and prescription medication for 

problems with emotions, nerves, and mental health. The NSDUH indicated whether 

substance use treatment was received in the last year by combining responses regarding 

substance use treatment, detoxification, and counseling for problems associated with alcohol 

or drug use; it should be noted that treatment for nicotine use disorder was not ascertained in 

the survey. Using these variables, we created a four-level treatment in the past-year variable: 

combined treatment (mental health and substance use treatment), mental health treatment 

only, substance use treatment only, and no treatment.

Pregnancy status and sociodemographic characteristics.—NSDUH self-report 

variables included pregnancy status at the time of the interview, age in years, race/ethnicity, 

education, marital status, employment, annual household income, and health insurance.

Data analysis

Among reproductive-aged women, Pearson’s chi-squared tests were conducted to assess 

whether sociodemographic characteristics, substance use, and the prevalence of each type 

of substance use disorder differed by mental health status (MDE and anxiety disorder, 

MDE only, anxiety disorder only, and no MDE or anxiety disorder). Among women 

with substance use disorder, Pearson’s chi-squared tests were conducted to assess whether 

treatment receipt (combined treatment, any mental health treatment, any substance use 

treatment, and no treatment) differed by MDE and anxiety disorder status for each type of 

substance use disorder.

We explored the bivariate associations between treatment receipt and sociodemographic 

characteristics to inform our adjusted model. To examine the independent association 

between MDE and anxiety disorder status and substance use treatment, unadjusted and 
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adjusted prevalence ratios of receiving any substance use treatment in the past year 

were estimated for women with any substance use disorders using multivariate general 

linear models with Poisson distribution, adjusted for pregnancy status, age, race/ethnicity, 

education, marital status, employment, income, health insurance, and past-year tobacco use. 

All analyses were conducted using Stata 14.0 with weighting to account for the complex 

survey design and probability of sampling.

Results

Sample characteristics

Overall, 3.3%, 7.1%, and 5.8% of women of reproductive age in our sample had past-year 

MDE and anxiety disorder, MDE only, and anxiety disorder only, respectively (Table 1). 

Compared with women with no MDE or anxiety disorder, women experiencing MDE and/or 

an anxiety disorder were more likely to be white (p < 0.001), have incomes <$20,000 

(<0.0001), and have public insurance (p < 0.001). They were also less likely to have college 

or higher education (p < 0.0001), less likely to be married (p < 0.001), and less likely to 

work full-time (p < 0.001; Table 1).

Substance use

Women of reproductive age with both MDE and anxiety disorder, MDE only, or anxiety 

disorder only had higher prevalence of past-month substance use than women with no 

MDE or anxiety disorder (p < 0.001; Table 1). The prevalence of tobacco, illicit drug, and 

nonmedical prescription drug use in the past 2–12 months was also higher in women with 

MDE and/or anxiety disorder (Table 1), and the prevalence of substance use disorders was 

significantly higher among women with MDE and/or anxiety disorder than among women 

with neither (p < 0.001; Fig. 1). Overall, 27.3% of women with both MDE and anxiety 

disorder, 20.9% of women with MDE only, and 16.4% of women with anxiety disorder only 

met the criteria for any substance use disorders, compared with 9.4% of women with no 

MDE or anxiety disorder; prevalence varied by type of substance use disorder (Fig. 1).

Mental health and substance use treatment

Among women with substance use disorder, the prevalence of combined treatment was 

19.1% among women with both MDE and anxiety disorder, 14.0% among women with 

anxiety disorder only, and 7.2% among women with MDE only; and this pattern was 

similar for women with alcohol and illicit drug use disorders (Table 2). Among women 

with nonmedical prescription drug use disorder, the pattern differed and the prevalence of 

combined treatment was 29.1% among women with only anxiety disorder, followed by 

28.4% among women with both MDE and anxiety disorder, and 16.9% among women with 

MDE only (Table 2).

Regarding substance use treatment, about half of women with co-occurring MDE only and 

specific substance use disorders (56.4% of any, 58.7% alcohol, and 52.6% of illicit drug 

use disorder) reported receiving no treatment for either condition (Table 2). Notably, a 

majority of women with only substance use disorders do not receive any treatment (78.1% 

of women with any substance use disorder, 79.5% of women with alcohol use disorder, 
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73.3% of illicit drug use disorder, and 62.9% of women with nonmedical prescription drug 

use disorder). Women identified as 35–44 years old, non-Hispanic white, having less than 

a college education, unmarried, unemployed, and having nonprivate insurance were more 

likely to have received substance use treatment than their counterparts (p < 0.05; data not 

shown).

After adjustment for sociodemographic characteristics and tobacco use, the prevalence of 

receiving any substance use treatment was 2.4 times, 1.6 times, and 2.2 times higher 

for women with both MDE and anxiety disorder, MDE only, and anxiety disorder only, 

respectively, compared with women with no MDE or anxiety disorder (p < 0.001; Table 3). 

Women with a substance use disorder who were younger (p < 0.01), non-Hispanic black (p 
< 0.001), and Hispanic (p = 0.013) were less likely to receive any substance use treatment. 

High school (p = 0.004) or less than high school education (p = 0.016), other types of 

employment (nonfull or part-time) (p < 0.0001), unemployed (p = 0.003), public insurance 

(p = 0.001), other types of insurance (p = 0.002), and past-year tobacco use (p < 0.001) were 

associated with increased prevalence of receiving any substance use treatment (Table 3).

Discussion

In this nationally representative, population-based study, less than a quarter of women with 

co-occurring substance use disorder and MDE or anxiety disorder received both mental 

health and substance use treatment. More specifically, the prevalence of combined treatment 

varied by type of substance use disorder, ranging from less than 15% in women with 

co-occurring alcohol disorder to less than 34% in women with co-occurring illicit drug 

disorder. Low rates of combination treatment may be due to stigma, underdiagnoses of both 

conditions, a shortage of behavioral health providers, and financial barriers.14 While treating 

one condition may improve the other, mental health or substance use treatment alone may 

not address the needs of co-occurring conditions.37 Combined treatment is associated with 

better outcomes, including decreased substance use, improved psychiatric symptoms, and 

reduced hospitalizations.38

Overall, our estimates of mental health treatment for those with MDE or anxiety disorder 

(40%–92%) are substantially higher than previous studies reporting that less than half of 

nonpregnant and pregnant women with mental health conditions receive treatment.2,3,5,17,18 

The increased levels of treatment may be due to several reasons. Substance use accompanied 

by a comorbid mental health condition has been shown to increase the likelihood of 

seeking treatment.16 In addition, in our study, anxiety disorder status was based on self-

reported diagnosis, which may improve ascertainment of treatment or referral treatment. In 

contrast, use of DSM-IV criteria to identify women with depressive symptoms allows us 

to capture individuals with symptoms regardless of diagnosis status. An estimated 40% of 

reproductive-aged women with depressive symptoms are not diagnosed with depression and 

thus may not be identified for treatment.2

Two groups of women with substance use disorders were found to have the lowest 

prevalence of any treatment: women with co-occurring MDE and alcohol or illicit drug 

use disorders and women with substance use disorders and no MDE or anxiety disorder, 
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with more than half not receiving treatment. In addition, among women with co-occurring 

mental health disorders and substance use disorders, the prevalence of mental health 

treatment was higher than substance use treatment. Low rates of substance use treatment 

in women with substance use disorder alone and women with co-occurring conditions may 

be because mental health treatment is more available or easily reimbursed than substance 

use treatment. Public and private health insurance usually provide more benefits for mental 

health treatment than substance use treatment.39,40 In addition, the enactment of several 

federal and state policy initiatives has expanded access to mental health care41; receipt of 

mental health treatment has increased in recent years.42,43 Similar increases in substance use 

treatment have not been observed, potentially due to strong stigma and financial barriers.39

In addition to these access barriers, it is possible that individuals with mental health 

disorders may be more likely to have help-seeking behavior, be engaged in services, or 

feel less stigma toward substance use treatment than those with substance use disorder 

alone.14,44 Younger, non-Hispanic black, Hispanic, and privately insured women were less 

likely to receive substance use treatment, consistent with other studies.45 Our study showed 

that women who had lower levels of education, were unemployed, and had public insurance 

were more likely to receive substance use treatment. These characteristics, indicative of a 

lower socioeconomic status, have been found to be associated with an increased likelihood 

of treatment,19,46,47 potentially explained by the increased severity of substance use and 

substance use disorders in these groups,48 or reflective of the preference for cash payments, 

instead of insurance, at treatment centers.49 However, gaps in treatment were identified 

in the study. By addressing barriers related to financial burden and stigma, increasing 

provider efforts to engage subgroups of women with lower utilization of treatment, and 

integrating mental health treatment with substance use treatment, it may be possible to 

improve screening and treatment of substance use disorder.

Overall, we found the prevalence of substance use and substance use disorders to be 

higher among women with MDE and/or anxiety disorder than among women with neither 

condition. The prevalence of substance use disorders was highest among women with both 

MDE and anxiety disorder, followed by women with only one of the two mental health 

conditions examined. Individuals with mental health conditions may use substances as 

a coping mechanism,50,51 and substance use may worsen mental health conditions.52 Co-

occurring conditions impair women’s psychiatric, family, and social functioning and affect 

women’s willingness to be screened and affect treatment adherence.53 The U.S. Preventive 

Services Task Force recommends universal depression screening for all adults, including 

pregnant and postpartum women,54 and has created a research plan to assess substance use 

screening in adolescents and adults, including pregnant women.55 The American College 

of Obstetricians and Gynecologists recommends depression screening for all women, both 

as part of the well-women visit and during the perinatal period56 and routine screening for 

substance use disorder for women.57

Limitations

This study has some limitations. First, all measures were self-reported, which may introduce 

social desirability bias in responses for education, income, and substance use, therefore 
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misclassifying true prevalence. However, the use of ACASI in the NSDUH may increase 

reporting of sensitive behaviors.58 Second, anxiety disorders in our study were based on 

receipt of a doctor’s diagnosis and may misclassify women with symptoms but no diagnosis. 

Thus, estimates of treatment may be higher in our study and may not be generalizable 

to those women with anxiety symptoms and no diagnosis. Third, the available data were 

not able to ascertain other mental health conditions such as bipolar disorder or substance-

induced mental health conditions; it is possible that reported depressive symptoms are 

related to substance use, rather than independent symptoms. Fourth, the assessment of 

nonmedical prescription drug use disorder differed from the assessment of other substances, 

potentially resulting in ascertainment bias. Fifth, the NSDUH is representative only of the 

civilian, noninstitutionalized population, and cannot be generalized to other groups (e.g., 

homeless persons) where substance use disorder and mental health disorders are more 

common.59 Last, it is not known if the associations reported here are changing over time, 

but if so, by combining 7 years of data, we present a time-averaged association, not the 

association at any particular time.

Conclusions

In conclusion, the prevalence of substance use and substance use disorder is higher among 

women with MDE and/or anxiety disorder. Women with a substance use disorder that 

co-occurs with MDE and/or anxiety disorder were more likely to receive any treatment than 

women with a substance use disorder, but no MDE or anxiety disorder. Noteworthy are low 

rates of combined treatment among women with co-occurring MDE and/or anxiety disorder 

and substance use disorders. By addressing the stigma and financial barriers to screening 

and treating for substance use and mental health conditions, and integrating substance use 

treatment services with mental health services in settings frequently used by reproductive-

aged women, it may be possible to increase combined treatment.
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FIG. 1. 
The prevalence of varying types of substance use disordera among reproductive-aged women 

by MDE and anxiety disorder statusb (n = 106,142). aSubstance use disorder is defined 

as abuse and/or dependence of any substance use (n = 12,625); alcohol (n = 10,033); 

illicit drugs (cocaine, hallucinogens, heroin, inhalants, and marijuana) (n = 3,345); and 

nonmedical prescription drugs (n = 1,655). bDifferences assessed with Pearson’s chi-squared 

tests. *p < 0.0001. MDE, major depressive episode.
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Table 3.

Correlates of Receiving Any Substance Treatment Among Women with Substance Use Disorder, n = 12,625

Any substance treatment PR (95% CI)

Characteristic Model 1 Model 2
a

MDE and anxiety disorder status

 Both MDE and anxiety disorder 3.5 (2.7–4.5)*** 2.4 (1.8–3.0)***

 MDE only 1.9 (1.5–2.4)*** 1.6 (1.3–2.0)***

 Anxiety disorder only 2.8 (2.1–3.8)*** 2.2 (1.7–2.9)***

 No MDE or anxiety disorder 1.0 1.0

Pregnant 1.3 (0.9–1.8)

Age, years

 18–25 0.6 (0.5–0.8)**

 26–34 1.0 (0.8–1.2)

 35–44 1.0

Race/ethnicity

 Non-Hispanic white 1.0

 Non-Hispanic black 0.6 (0.4–0.7)***

 Hispanic 0.7 (0.5–0.9)*

 Non-Hispanic other 0.8 (0.5–1.1)

Education

 Less than high school 1.8 (1.2–2.6)**

 High school graduate 1.5 (1.1–2.1)*

 Some college 1.4 (1.0–1.9)

 College or more 1.0

Marital status

 Married 1.0

 Divorced, separated, or widowed 1.2 (0.9–1.6)

 Never married 1.1 (0.9–1.5)

Employment

 Full-time 1.0

 Part-time 1.1 (0.8–1.4)

 Other 1.7 (1.3–2.4)***

 Unemployed 1.6 (1.2–2.1)**

Income

 <$20,000 1.1 (0.8–1.5)

 $20,000-$49,999 1.1 (0.7–1.6)

 $50,000-$74,999 1.0 (0.7–1.5)

 ≥$75,000 1.0

Insurance

 Any private 1.0
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Any substance treatment PR (95% CI)

Characteristic Model 1 Model 2
a

 Public only 1.6 (1.2–2.1)**

 Other 1.9 (1.3–2.7)**

 Uninsured 1.2 (0.9–1.6)

Tobacco user, past year 2.6 (2.1–3.4)***

Any substance use disorder is defined as abusing or being dependent on any one of the following substances: alcohol, cocaine, hallucinogens, 
heroin, inhalants, marijuana, pain relievers, sedatives, stimulants, and tranquilizers, regardless of tobacco status.

*
p < 0.05;

**
p < 0.01;

***
p < 0.001.

a
Adjusted for pregnancy status, age, race/ethnicity, education, marital status, employment, income, health insurance, and past-year tobacco use.
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