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Abstract

Background Mental health disorders affect millions of US adults, however, the trends and related factors for mental
health care utilization in the US remain unknown.

Aims Our study aimed to assess the trend of mental health utilization and related socio-demographic factors in the
US.

Methods The study included 55,052 individuals from the National Health and Nutrition Examination Survey
(NHANES) in 1999-2018. Temporal trends in the percentages of mental health care utilizers were estimated across
survey cycles. Trends and linked factors of mental health care utilization were assessed by a logistic regression model,
while the non-linearity was estimated by restricted cubic splines.

Results From 1999 to 2018, the percentage of mental health care utilizers in the US adult population increased

from 7.0 to 11.3% (P<0.001); meanwhile, the trends in males and females were consistent. The percentage increased

positively with age in individuals aged 20-39 (P<0.001) or aged 60 and over (P=0.003). The trends were consistent

in three race/ethnicity groups (P < 0.05). The logistic regression analysis revealed that several disparities existed in the

subpopulations. Older age, female, lower family poverty-income ratio (PIR), chronic diseases, higher educational level,
and smoking were estimated to be associated with a higher percentage of mental health care.

Conclusions The percentage of mental health care utilizers took on an increasing trend in the US adult population
from 1999 to 2018. These trends were also observed in the subpopulations, but with disparities. Future research for

exploring factors associated with mental health care utilizations is necessary.
Keywords Mental health care, Trend, NHANES, Adult population

fJunzhe Wang, Yang Qiu These authors contribute equally to this
study and should be regarded as joint first authors.

*Correspondence:

Xiaozhou Zhu

xzzhu@njmu.edu.cn

'Nanjing Medical University, Nanjing 211166, China

2Jiangsu Provincial Academy of Environmental Science, Nanjing
210036, China

3Jiangsu Key Lab of Environmental Engineering, Nanjing 210036, China
“Department of Medical Insurance, The Affiliated Brain Hospital of
Nanjing Medical University, Nanjing 210029, China

Introduction

The prevalence of mental disorders has kept increasing in
the United States (US) and around the world. Approxi-
mately, 13.0% of the global population were estimated to
have mild depression before the COVID-19 pandemic
[1]. It was estimated that globally, the number of disabil-
ity-adjusted life-years (DALYs) attributable to mental dis-
orders was 125.3 million in 2019, while the percentages
of mental disorder in total burden rose from 3.1 to 4.9%
from 1990 to 2019 [2]. The prevalence of mental disor-
ders is the highest in the US, posing a heavy burden on
the health care system in this region, as indicated by a
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decreasing life expectancy and an increasing medical
expenditure [2—4]. Considering their high prevalence and
burden, the mental health care utilization should be ana-
lyzed, to better allocate medical services [5].

Health care utilization can reflect the demand for, the
cost of medical services for certain diseases (such as
depression or anxiety) [6, 7]. This indicator can be used
to guide the allocation of medical services. An effective
health care utilization can benefit the early identification
of mental disorders, prolong patients’ life expectancy,
and improve the quality of life [8, 9]. Although mental
health care utilization in US sub populations have been
reported, however, the latest statistics (after 2015) and
factors associated with mental health care utilizations
have not been well characterized, especially in US general
adults, which should be further investigated [10-12].

Here, we performed a cross-sectional analysis for esti-
mating the temporal trends in the percentage of men-
tal health care utilizers in the general US population
from 1999 to 2018. We also assessed the trends in sub-
populations stratified with age, race/ethnicity, and sex.
Furthermore, we estimated the associations between
baseline factors and health care utilization using a sur-
vey-weighted generalized linear regression model.

Methods

Study design and population

This cross-sectional study included 55,052 individuals
from the National Health and Nutrition Examination
Survey (NHANES). NHANES is a survey in which partic-
ipants are recruited through multiple-stage sampling and
applied complex survey design to obtain demographic
data from noninstitutionalized civilian population in the
US [13]. From 1999 to 2018, a total of 10 cycles of data
had been collected into the NHANES. The research pro-
tocol had passed the ethics review and all participants
had provided signed informed consent. The detailed
information for NHANES could be seen on the website
[13]. For this study, the population was restricted to those
aged 20 years or over. Participants with complete data
of sociodemographic characteristics and mental health
care utilization were included. The data analysis was con-
ducted from March 4, 2022 to May 14, 2023.

Outcomes

The main outcome was the percentage of mental health
care utilizers (those who seek for medical services for
mental disorders), which was calculated according to
the data collected through the question “During the past
12 months, (have you/has SP) seen or talked to a mental
health professional such as a psychologist, psychiatrist,
psychiatric nurse, or clinical social worker about (your/
his/her) health?”
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Sociodemographic factors

Sociodemographic factors, including age, sex, race/eth-
nicity, body mass index (BMI), poverty-income ratio
(PIR), marital status, self-reported diseases, educational
level, and current smoking status, were analyzed. Age,
sex, marital status, PIR, educational level, self-reported
diseases, and race/ethnicity were collected through stan-
dardized questionnaire in the interview [13]. Age was
coded as 20-39, 40-59, and =60 years. Race/ethnicity
was recoded into four categories as Non-Hispanic White,
Hispanic, Non-Hispanic Black, and non-Hispanic others
(including Asians). PIR is the ratio of family income to
poverty; The Department of Health and Human Services
(HHS) poverty guidelines were used as the poverty mea-
sure to calculate this ratio, the variable was categorized
as <1.3, 1.3-3.5, and >3.5 [14]. Marital status was coded
as married (including living with partner), divorced, wid-
owed, and never married. BMI was calculated through
dividing weight in kilograms by height in meters squared,
while both weight and height were measured in the
mobile examination center (MEC). BMI was catego-
rized into <25 kg/m?, 25-29.9 kg/m?, and >30 kg/m? as
previously reported [15]. Self-reported diseases were
determined from the questionnaire about the history
of malignant cancer, coronary heart disease, congestive
heart failure, angina, stroke, heart attack, liver condi-
tion, chronic bronchitis, and emphysema. Smoking status
was determined with the question “Have you smoked at
least 100 cigarettes in your entire life?” by the NHANES
interview.

Statistical analysis

All the analysis accounted for the complex design and
used appropriate weights, strata, and primary sampling
units (PSU) as feasible [16, 17]. Unweighted demographic
characteristics were displayed to make better under-
standing for the distribution of the variables. We esti-
mated the weighted percentage (95%CI) of mental health
utilizers. Age, sex, and race/ethnicity were used to adjust
our models. We also performed a subgroup analysis
according to race/ethnicity (non-Hispanic white: NHW,
non-Hispanic black: NHB, Hispanic and non-Hispanic
others) or age (20-39 years, 40-59 years, 60 years or
over). We included Asians in the Non-Hispanic Other
race and ethnicity category for the stratified analyses.

A logistic regression analysis was applied to estimate
the linear relationships of mental health care utilization
with various factors [18]. We adjusted age, sex, and race/
ethnicity in the models as previous recommended [19].
We also estimated the non-linearity of the trends by
establishing cubic spline models, with knots set at 3 fol-
lowing the previously published article [20]. A sensitivity
analysis was performed via adjusting family PIR and edu-
cational level into the models.
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A logistic regression model was established incorpo-
rating age, race/ethnicity, sex, family PIR, marital status,
BM]I, self-reported non-communicable diseases (NCDs),
current smoking status and educational level [21]. We did
not conduct multiple comparison, considering that the
results were exploratory and type I error would happen
in our models.

All analyses were performed using R 4.0.1. survey 4.0
packages were utilized for population-based estimation
of the results. Two-sided P value<0 0.05 was considered
statistically significant.

Results

Demographic characteristics

The demographic characteristics are shown in Table 1.
A total of 55,052 individuals were included in the cross-
sectional study from 1990 (N=4869) to 2018 (N=5568),
including 26,457 males and 28,595 females, with a mean
age of 50.52 in 1999 and 51.50 in 2018. Generally, the
non-Hispanic White made up the highest percentage in
our analysis, 45.5% in 1999 and 34.8% in 2018.

Percentages of mental health care utilizers in the US

The percentages of mental health care utilizers during
different study cycles in the general US population are
shown in Fig. 1 and TableS1, and the estimated trends
are shown in Fig. 2. Briefly, in the adult population, the
percentage of mental health care utilizers increased from
7.0% (95%CI: 5.9-8.2%) in 1999-2000 to 11.3% (95%CI:
9.8-12.8%) in 2017-2018. A consistent trend was also
observed from 1999 to 2018. The percentage increased by
an average of 5% (95%CI: 3-7%) per survey cycle. In sub-
groups stratified by sex, we also observed that the per-
centage increased by 7% (95%CI: 4-10%) per survey cycle
in males and 3% (95%CI: 1-6%) in females. The sex-spe-
cific percentages are shown in Table S2. We found that
in 1999-2000, the percentage was 5.9% (95%Cl: 4.1-7.6%)
in males and 8.2% (95%CI: 6.5-9.8%) in females, while in
2017-2018, the percentage was 11.2% (95%CI: 8.7-13.7%)
in males and 11.4% (95%CI: 10.1-12.7%) in females.

Age- and race/ethnicity-specific percentages of mental
health care utilizers in the US

Next, we assessed the age- and race/ethnicity-specific
percentages of mental health care utilizers. As shown in
Figs. 2A and 3, we found the increasing trend of the per-
centage was more significant in individuals aged 20-39
years and individuals aged 60 years or over (P for individ-
uals aged 20-39 years<0.001; P for individuals aged 60
years or over =0.003). In individuals aged 40—59 years, no
significant increasing trend was found. Interestingly, we
found that the percentage peaked in 2007-2008 among
individuals aged 40-59 years (9.1%, 95%CI: 7.2-10.8%), in
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2017-2018 among individuals aged 20—39 years (13.5%,
95%CI: 11.2-15.9%) (Table S2).

As displayed in Figs. 2B and 3, we found that the per-
centage increased most significantly among NHW indi-
viduals from 2001 to 2018 (prevalence in 2001-2002:
7.4%, 95%CI: 5.9-8.9%; prevalence in 2017-2018: 11.7%,
95%CI: 9.3-14.2%). Briefly, the increasing trends in NHW,
NHB and Hispanic individuals were all significant from
1999 to 2018 (NHW: 4%, 95%ClL: 2-7%, P=0.002; NHB:
6%, 95%CI: 2-10%, P=0.002; Hispanic: 7.2%, 95%CI: 2.2-
12.1%, P=0.005; Table S3).

The results of sensitivity analysis were consistent with
those in the main analysis, indicating the robustness of
our analyses (Table S4). In addition, we found the esti-
mated trend attenuated after adjusting for socio-eco-
nomic status.

We also determined the non-linearity of the trend in
the adult population and subpopulations. As shown in
Fig. 4 and results of sensitivity FigureS1, we found that
in the adult population and males, a non-linear trend of
mental health care utilization was observed (P for non-
linearity in the total population <0.0001, P for non-linear-
ity in males<0.0001), and the non-linear trend in NHB
populations was also noted (P for non-linearity=0.0093).
In elders, a significant U-shaped trend showed up (P for
non-linearity <0.0001).

Factors linked to mental health care utilization

Next, we estimated associations between demographic
characteristics and health care utilization in the US dur-
ing 1999-2018 (Fig. 5). We found that age 260 years (OR
for age=60 years vs. age 20—39: 0.39, 95%CI: 0.33-0.46,
P<0.001), higher PIR (OR for PIR 1.3-3.5 vs. PIR<1.3:
0.61, 95%CI: 0.55-0.67, P<0.001; OR for PIR>3.5 vs.
PIR<1.3: 0.65, 95%CI: 0.57-0.74, P<0.001), non-NHW
were factors associated with a lower percentage of men-
tal health care utilizers (OR for Hispanic vs. NHW: 0.76,
95%CI: 0.66-0.86, P<0.001; OR for NHB vs. NHW: 0.73,
95%CI: 0.65-0.83, P<0.001; OR for non-Hispanic others
vs. NHW: 0.70. 95%CI: 0.57-0.85, P=0.008).

Besides, we also found that female, unmarried, smok-
ing and higher educational level were factors associated
with an increased mental health care utilization (OR
for female vs. male: 1.26, 95%CIL: 1.14-1.38, P<0.001;
OR for smoker vs. non-smoker: 1.58, 95%CI: 1.44—1.72,
P<0.001; OR for widowed, separated or divorced vs. mar-
ried: 1.89, 95%CI: 1.67-2.13, P<0.001; OR for never mar-
ried vs. unmarried: 1.68, 95%CI: 1.48—1.90, P<0.001; OR
for college vs. less than 9th grade: 2.08, 95%CI: 1.70-2.55,
P<0.001; OR for college graduate vs. less than 9th grade:
1.72, 95%CI: 1.41-2.10, P<0.001). For NCDs, we found
that individuals with cancer (OR: 1.32, 95%CI: 1.14-1.53,
P<0.001), angina (OR: 1.49, 95%CI: 1.15-1.93, P=0.003),
stroke (OR: 1.93, 95%CI: 1.54-2.42, P<0.001), liver
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Mental health utilization in total populations, males and females, 1999-2018
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Fig. 1 Trends of mental health care utilization in the total population, males and females, 1999-2018

A Mental health utilization by age, 1999-2018
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Fig. 2 Trends of mental health care utilization in subpopulations stratified by age and race/ethnicity, 1999-2018. A Mental health care utilization by age,
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Estimated trend

Characteristics OR (95%Cl) P value
Total i 1.05(1.03,1.07)  <0.001
Gender
Male —a— 1.07(1.04,1.10)  <0.001
Female i 1.03(1.01,1.06) 0.006
Age
20-39 = 1.08(1.05,1.11)  <0.001
40-59 H- 1.02(0.99,1.05) 0.196
60+ —a— 1.06(1.02,1.09) 0.003
Race/ethnicity
Non-Hispanic white —— 1.04(1.02,1.07) 0.002
Non-Hispanic black —— 1.06(1.02,1.10) 0.002
Hispanic s 1.07(1.02,1.13)  0.005
Non-Hispanic other +————®&—— 1.03(0.96,1.10) 0.460
—

0.95 11025 1.0751.11.125

Fig. 3 Estimated trends of mental health care utilization in the adult pop-
ulation and subpopulations, 1999-2018. Models were adjusted with age,
sex, and race/ethnicity

disorder (OR: 1.73, 95%CI: 1.41-2.14, P<0.001), chronic
bronchitis (OR: 1.55, 95%CI: 1.32-1.83, P<0.001) had a
higher odds to utilize mental health service than the par-
ticipants without such diseases.

Discussion

Overview of our findings

Our study enrolled the data of 55,052 participants from
a national cross-sectional study and examined the tem-
poral trends of mental health care utilization in the adult
population and subpopulations. In the adult population,
we found that the percentage of mental health care utiliz-
ers showed an increasing trend from 1999 to 2018. This
increasing trend was also observed in each subgroup,
but also with differences from each other. In the explor-
ative analysis, we found that female, unmarried, smoking,
higher educational level, diagnosed NCDs were posi-
tively, while age=60 years, higher PIR, and non-NHW
were negatively associated with the percentage of mental
health care utilizers in the past decades (1999-2018).

An increasing trend of mental health utilization in the
general US population

The percentage of mental health care utilizers in the
general US increased trend from 7.0% to 1999 to 13.1%
in 2018. This increase may also suggest that the increas-
ing prevalence of mental disorders and demand for psy-
chological care in the recent years [22, 23]. This finding
provides evidence that related health care policy about
mental disorders should be upgraded. Notably, in sub-
populations, this monotonic upward trend was also obvi-
ous, suggesting that the mental health care utilization has
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Fig. 4 Non-linear associations between survey cycle and mental health
care utilization in the adult population, 1999-2018. Models were adjusted
with age, sex, and race/ethnicity. Cycle was coded from 1-10 to repre-
sent survey year from 1999-2000 to 2017-2018. (A) Non-linear trends for
mental health care utilization in total populations. (B) Non-linear trends
for mental health care utilization in Males. (C) Non-linear trends for mental
health care utilization in females. P for non-linearity in total, males and fe-
males is <0.0001, <0.0001, and 0.1163, respectively
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Estimated association
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Characteristics OR (95%Cl) P value
Age

20-39 Ref Ref
40-59 HiH 0.99(0.88,1.12) 0.889
=60 - 0.39(0.33,0.46) <0.001
Race/ethnicity

Non-Hispanic White Ref Ref
Hispanic HIH 0.76(0.66,0.86) <0.001
Non-Hispanic Black i 0.73(0.65,0.83) <0.001
Other non-Hispanic HEH 0.70(0.57,0.85) 0.008
Gender

Male Ref Ref
Female HIH 1.26(1.14,1.38) <0.001
Marital status

Married or living with partner Ref Ref
Widowed, Separated or Divorced —— 1.89(1.67,2.13) <0.001
Never married —— 1.68(1.48,1.90) <0.001
PIR category

<13 Ref Ref
1.3-3.5 - 0.61(0.55,0.67) <0.001
>35 - 0.65(0.57,0.74) <0.001
BMI category

<25 Ref Ref
225-<30 HH 0.89(0.79,1.00) 0.067
230 HIH 1.02(0.92,1.14) 0.520
Diseases (No as Ref)

Cancer - 1.32(1.14,1.53) <0.001
Coronary Heart Disease —— 0.78(0.59,1.03) 0.093
Congestive Heart Failure = 1.24(0.92,1.68) 0.159
Angina - 1.49(1.15,1.93) 0.003
Stroke —a— 1.93(1.54,2.42) <0.001
Heart attack i 0.93(0.72,1.18) 0.470
Liver condition —— 1.73(1.41,2.14) <0.001
Chronic Bronchitis i 1.55(1.32,1.83) <0.001
Emphysema - 1.15(0.87,1.52) 0.340
Smoking status

Non-smoker Ref Ref
Smoker HBH 1.58(1.44,1.72) <0.001
Educational level

Less than 9th grade Ref Ref
9-11th grade i 1.04(0.85,1.27) 0.919
High school graduate/GED or equivalent - 1.23(1.03,1.47) 0.117
Some college or AA degree —— 1.72(1.41,2.10) <0.001
College graduate or above —a— 2.08(1.70,2.55) <0.001

Fig.5 Associations between sociodemographic characteristics and mental health care utilization in the adult population, 1999-2018. PIR: family poverty-
income ratio; BMI: body mass index; GED: General education degree; AA: Associate of Arts

undergone a fundamental change over the past decades.  [24]. In our study, we found that the mental health care
During the COVID-19 pandemic, the prevalence of utilization had already rose before the pandemic. Then,
depression or other mental disorders has substantially = we speculate that COVID-19 might have aggravated the
increased, so has the demand for mental health care situation, and health care policies should be adjusted to
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meet the demand for mental health care, especially early
diagnosis, and intervention in the US. In the sensitivity
analysis, we found that adjusted educational level may
attenuate the increasing trend, this suggested that socio-
economic position may be an important modifier for the
trends of mental health care utilization. Hence, it is nec-
essary to clarify the role of socio-economic position on
mental health care utilization in the future studies.

In the analysis, we also found that a significant incre-
ment of mental health care utilization in most recent
years (2017-2018) than the previous survey cycles. Two
reasons may be associated with the results we observed.
First, the mental health disorder had a relatively higher
prevalence in 2017-2018, which was determined by pre-
vious studies [25, 26]. The increasing trend suggested that
the demands might increase in the most recent survey
cycles. Second, the sub-analyses had relatively smaller
sample size, which determined that the statistical power
may be lower. Therefore, the reasons for the increasing
mental health care utilization in most recent years should
be further investigated. Taken together, the estimated
trend in several populations may be caused by incre-
ment in recent years other than long-term shift of men-
tal health care utilization, which should be considered
carefully.

Disparity in mental health care utilization among
subpopulations

In the stratified analysis, we found the significant dis-
parities in the percentages of mental health care uti-
lizers between subpopulations. Briefly, females had
a higher percentage than males, and the young had a
higher percentage than the middle-aged and older. This
may be possibly caused by the different socio-economic
statuses (SESs) between subpopulations [27, 28]. Previ-
ous research has indicated that lower SES may have less
access to high-quality health care, thereby bringing an
inequality in health care utilization between populations
[29]. In terms of race/ethnicity, the prevalence of men-
tal disorders has increased in the NHW subpopulation
and some other minority groups [30, 31]. As expected,
our study found that the percentage was the highest in
the NHW subpopulation from 1999 to 2018. Therefore,
efforts should be taken to provide equal health care to
populations with different race/ethnicity or SESs and
reduce the disease burden.

In the subpopulation analysis, we found that the
increasing trend was the most significant in the recent
survey cycle (2017-2018). Previous studies have indi-
cated that the prevalence of depression increased sig-
nificantly from 5.4% in 2005-2006 to 8.7% in 2017-2018,
which may partially explain the highest mental health
care utilization we observed [25, 26].

Page 9 of 11

Explorative analysis

The explorative analysis suggested that several demo-
graphic characteristics were associated with mental
health care utilization. Age>60 years, higher PIR, and
non-NHW were negatively related to mental health care
utilization. These associations were also consistent in
race/ethnicity. The reasons may be that individuals with
higher PIR and age are likely to have higher SES, qual-
ity of life and self-satisfaction, which may reduce the
requirements for mental health care [27, 32, 33]. Mean-
while, female, unmarried, smoking, higher educational
level, diagnosed NCDs were positively associated with
mental health utilization in 2017-2018, which suggested
that these might be factors increasing the demand for
mental health care. Previous studies have found that
unhealthy lifestyle, unmarried status, and NCDs can raise
the risk of developing mental disorder, depression, and
stress, which may explain the associations we estimated
[34, 35]. Another possible reason is that in individuals
with NCDs or other diseases, pain may cause psychologi-
cal disorders, which drive them to seek for mental health
care [33, 36]. Specifically, we found that in females and
middle-aged participants, the increasing trend in men-
tal health utilization was insignificant after adjustment
for SES, suggesting that SES may powerfully mediate
the effects of sex and age. Future studies should be per-
formed to analyze the demand for mental health care in
those with different SES levels.

Comparison with previous studies

Previous studies have estimated the percentages of men-
tal health care utilization in several sub-populations, such
as children and young adults. A study based on data from
survey come from >350,000 students at 373 campuses
that participated in the Healthy Minds Study showed
that in college students, prevalence of mental health
care utilization has increased over the past decades [37].
Another study also determined that children and adoles-
cents in US have increased prevalence of mental health
care utilization [12]. Taken together, the previous stud-
ies focused on young adults, children, and adolescents, in
which the reported results in these studies were consis-
tent with those in our studies. Beyond the evidence, our
studies characterized the percentages of mental health
care utilization in several sub-populations in US and pro-
vided population-representative estimations. In previous
studies, marital status, gender, and educational level were
found to be associated with mental health care utilization
[38, 39]. In our studies, the results were similar, and the
studies revealed several new findings as comorbidities,
unhealthy lifestyles (smoking), and lower income were
associated with mental health care utilization, which is
not reported in previous studies.
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Strengths and limitations

Our study has several strengths. First, the study popu-
lation was collected from the NHANES that recruits
samples through complex and multi-stage methods;
therefore, the estimated mental health care utilization
could represent that in the adult population in the US
[40]. Second, our data from 1999 to 2018 provided an
overview on the trend of mental health care utilization in
the past 20 years.

Our study has several limitations. First, the reported
mental health care utilization was only determined by
questionnaire in a single time, which might be misclas-
sified in our study. Second, only a cross-sectional study
was applied to explore the associations between demo-
graphic characteristics and mental health care utilization;
however, a cohort study should be further performed to
validate the causal associations [41]. Third, the results
were based on the data from a general US population,
while the geographical disparities among states and
counties were not analyzed [42]. Fourth, the trends of
mental health care utilization are estimated by logistic
regression models, in which the significance were derived
from statistical analysis. The trend we observed should be
further validated by real-world observations.

Conclusion

Generally, mental health care utilization in the US
showed an increasing trend from 1999 to 2018. These
trends were also observed in the subpopulations, but with
disparities. Future research for exploring factors associ-
ated with mental health care utilizations is necessary.
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