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Abstract
This study adapted Andersen's Health Belief Model to examine the predictors of mental health
services utilization among Korean American (KA) immigrants. A cross-sectional survey was used
to gather data on 363 KA immigrants 18 years and older residing in New York City. Predisposing
factors included gender, age, marital status, education, length of stay in the US, and religion; the
need factor was depression; and enabling factors included health insurance, English proficiency,
income, and perceived need for help. Approximately 8.5 % of participants reported having utilized
mental health services, while 23 % reported having depressive symptoms. Shorter duration of
residence in the US, lower income, and the presence of perceived need for help were significantly
related to use of mental health services. The perceived need for help mediated the relationship
between depression and mental health service utilization. Failure to perceive the need for
psychological help continues to be a major reason that KA immigrants do not use mental health
services.
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Introduction
As health disparities continue to be a major public health concern in the United States (US),
the underutilization of mental health services by Asian Americans continues to be a critical
public mental health concern (Baquet et al. 2004; Chin et al. 2007). Although Asian
Americans suffer from a wide range of mental health problems, their mental health services
utilization rate has been critically low (Ku and Waidmann 2003; Leong and Lau 2001). A
report by the Substance Abuse and Mental Health Services Administration (SAMHSA 2008)
indicates that 3.9 % of Asian American adults (ages 18 and up) utilized mental health
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services in 2008, compared to 6.8 % for African Americans, 7.3 % for Hispanic Americans,
and 16.0 % for Caucasian Americans.

This underutilization of mental health services by Asian Americans causes more severe and
lengthy mental illnesses. Asian Americans have been found to be relatively resistant to
utilizing formal mental health services (Leong and Lau 2001), generally using them as a last
resort when family members can no longer tolerate psychiatric symptoms (Shin 2002). In
addition, many Asian Americans are unaware of mental health issues, believing instead that
suffering from depression is a part of life (Bernstein 2007); consequently, they have little
knowledge of mental health services and they often do not seek treatment (Jang et al. 2005;
Shin 2002). Additional reasons proposed in the health care disparities literature for the gap
between the need for and the utilization of mental health services by Asian Americans
include stigma and shame attached to mental illness (Shea and Yeh 2008; Jang et al. 2009;
Huang et al. 2007); cultural beliefs (Leong and Lau 2001); the high cost of health care and
lack of language proficiency (Gong et al. 2003; Ku and Waidmann 2003; Wong et al. 2006);
lack of health insurance (Ku and Waidmann 2003); and financial constraints, perceived lack
of benefit from services, and lack of health care access (Abe-Kim and Takeuchi 1996).
Other studies found that those who reported worse physical and mental health self-ratings
were more likely to use mental health services (Kang et al. 2010; Kim et al. 2010).

Most studies of immigrants have focused on acculturation as a predictor of mental health
service use and have used length of stay in the US and English proficiency as indictors for
acculturation (Jang et al. 2005; Kang et al. 2010; Kim et al. 2010). More acculturated Asian
Americans, who have been in the US longer and have a higher level of English proficiency,
are more likely to use mental health services (Jang et al. 2005; Kim et al. 2010). Leong and
Lau (2001) emphasize the importance of culturally informed conceptions of mental illness
shared by Asian American subgroups to understand barriers to seeking mental health
services. For example, Asian Americans consider behaviors as signs of mental illness only if
they are upsetting to their social group; thus, they will generally only seek professional help
for psychotic, dangerous, or disruptive behaviors, not for typical personal problems or
general emotional distress, such as depression or anxiety.

Depression is a major mental health problem across all ethnic groups in the United States
(Center for Disease Control and Prevention 2010). Studies have reported that immigrants
have to deal with increased stress caused by migration due to major changes in lifestyle, as
they have to adjust to new norms, languages, and social conditions (Choi 1997; Lee et al.
2004; Portes and Rumbaut 2006). The strain of these experiences is often associated with
symptoms of depression (Choi 1997; Oh et al. 2002). Consequently, Asian Americans who
have depression rarely seek the treatment they need because they consider symptoms of
depression to be part of their lives rather than manifestations of an illness that can be treated
(Bernstein, 2007). Furthermore, studies indicate that Asian Americans have a tendency
toward somatization, which is probably their strongest form of symptom expression of
affective disorder (Leong and Lau 2004); this may be due to the fact that they tend to report
physical symptoms rather than their emotional distress (Park and Bernstein 2008).

However, studies of Asian Americans’ mental health services utilization typically treat them
as a single homogenous group, thereby obscuring the variability across the more than 30
Asian American subgroups that differ in language, immigration history, and culture (Leong
and Lau 2001). Thus, little is known about socio-cultural factors that may contribute to
varying patterns of mental health problems and of mental health services use among Asian
American subgroups. Asian Americans comprise of 5.6 % of the US population; Korean
Americans (KAs) comprise 11 % of the Asian American population, making them the fifth
largest Asian American group. They are also one of the fastest growing ethnic minorities in
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the US (Hoeffel et al. 2012), as their population has increased 500 % since 1970 (US Census
Bureau, 2000). KAs have been found to have greater depressive symptoms compared to
other East Asian groups (Kuo 1984), and the prevalence of depression among KAs has been
found to be twice as high as that of the general US population (Bernstein et al. 2011). Yet
theory based, comprehensive, aggregated data to better understand their underutilization of
mental health services are scarce.

While correlates of mental health services use among KAs can be inferred from previous
studies of Asian Americans (Kang et al. 2010; Kim et al. 2010), inferences are limited, as
these studies treat Asian Americans as a homogenous group. The few studies that have
specifically focused on KAs (Jang et al. 2005; Jang et al. 2009) have measured propensity to
use, or attitudes toward the use of, mental health services, not the actual use thereof. In
addition, there has been growing attention to the role of self-recognized need for treatment
as a mediator between mental illness and use of mental health services (Kessler et al. 2001;
Kim et al. 2010; Mojtabai et al. 2002; Rabinowitz et al. 2003). These studies suggest that the
main reason people with mental illness do not seek mental health services is that they do not
acknowledge having mental health problems.

The current study examines factors that contribute to the actual use of mental health services
among KA immigrants and the role of self-perceived need in mediating the relationship
between depressive symptoms and mental health utilization. It incorporates Andersen's
Behavioral Model of Health Care Service Use (1968) as a theoretical framework to explore
factors related to this populations’ utilization of mental health care. Andersen's model
suggests three factors that affect health behavior: (1) predisposing factors, including
demographics, social characteristics, and individual beliefs, (2) need factors, such as an
individual's self-perceived need for treatment and a practitioner's evaluation of a disease,
and (3) enabling factors, such as personal resources that facilitate or are a barrier to access,
as well as the availability of services in the community. It can easily be applied to immigrant
and ethnic populations (Andersen et al. 1995), as it includes issues specific to ethnic groups.
The conceptual model of our study is illustrated in Fig. 1.

Methods
Study Participants and Procedure

The current study was part of a community-based Depression Project in the Korean
American community. For Depression Project, a total of 475 KAs were recruited and
416(87.6 %) completed a cross-sectional survey questionnaire between May and November,
2008. Eligibility criteria included (1) self-identified Koreans, regardless of birth place, and
(2) self-reported age of 18 years or older. The current study analyzes only the data of KA
immigrants who self-reported (1) being born outside the US and immigrating to the US, (2)
living in New York City (NYC). We decided to focus on NYC as it is the second most
popular US destination for Korean immigrants due to the many Korean media, restaurants
and other stores and businesses which help facilitate adjustment (Min and Kim 2010).
Approximately 1 in 10 residents in NYC are Asian Americans (Asian American Federation
of New York 2004) and Korean immigrants constitute NYC's third largest Asian American
subgroup (Min and Kim 2010). The final sample for this current study consisted of 363
participants. Fifty-three were excluded because they did not live in NYC, were born in the
US, or complete questions.

Non-probability sampling was used to recruit participants in one of three ways. A press
conference was held with Korean media to present the purpose of the research and to
publicize the study. Korean community organizations, such as Protestant churches, Buddhist
temples, senior centers, and local hospitals, were contacted to inform them about the study
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and to request permission to distribute a survey questionnaire to organization members.
Additional surveys were distributed to customers at, and/or owners of, Korean beauty
salons, restaurants, and other retail stores. Survey questionnaires were distributed to
participants who agreed to voluntarily participate. The survey was anonymous; participants
were not asked for any identifying information and surveys were only identified by a
number. In order to reinforce confidentiality, participants were provided with a stamped
envelope addressed to the PI with instructions to place the completed survey in the envelope,
seal it, and mail it to her. All study procedures were approved by the Institutional Review
Board of Hunter College, the City University of New York.

Measures
Dependent Variable—Lifetime use of mental health services after immigration was
measured by the question, “Have you received mental health service for your psychological
distress after you immigrated to the United States?”

Independent Variables
Predisposing Factors: Predisposing factors toward mental health care utilization included
gender, age, marital status, length of residence in the US, religion, and educational
attainment. Gender was coded into male (0) and female (1). Marital status was dichotomized
into not being currently married, including being divorced, separated, and widowed (0), and
being currently married (1). Length of residence in US was categorized into four
responses:<5 years (1), 5–10 years (2), 11–20 years (3), and more than 20 years (4).
Religion was collapsed into two categories: Protestant (0) and others (1), including Catholic,
Buddhist, other and atheist, as the majority of participants reported being Protestant
(Bernstein et al. 2011). Educational attainment was coded into four categories: less than high
school graduate (1), high school graduate (2), some college or college degree (3), some
graduate school or graduate degree (4), and was collapsed into two categories: high school
graduate or less (0) and some college education or more (1).

Mental Health Need Factor: Depression, as an indicator of psychological distress, was
measured using the Patient Health Questinonaire-9 (PHQ-9). Participants were asked how
often they had had any of the following symptoms over the past 2 weeks: little interest (1),
feeling depressed (2), sleep problem (3), tiredness (4), eating problem (5), feeling bad about
yourself (6), concentration problem (7), motor problem (8), and thoughts about hurting
yourself (9). A four-point scale was rated by 0 (not at all), 1 (several days); 2 (more than
half of the days), and 3 (nearly every day). A total score for the PHQ-9 was obtained by
summing the item scores. These scores ranged from 0 to 27, with a higher score indicating
more severe depressive symptoms. Cronbach's alpha was 0.87.

Enabling Factors: Enabling factors included English-language proficiency, income,
insurance, and perceived need for help. English language proficiency was assessed by the
summation of answers to three questions; participants were asked how well they could write
(1), read (2), and speak (3) English, with a four-point response ranging from 1 (poor) to 4
(excellent) for each. English-language proficiency scores ranged from 0 to 12, with higher
scores indicating higher proficiency. Cronbach's alpha was 0.93. Income was coded into four
categories: less than $30,000 annually (1), more than or equal to $30,000 but less than
$60,000 annually (2), more than or equal to $60,000 annually but less than $90,000 annually
(3), and more than or equal to $90,000 annually (4); it was dichotomized into less than
$30,000 annually (0) and more than or equal to $30,000 annually (1). Insurance was
dichotomized into not having (0) and having (1). Perceived need for help was assessed by
the single question, “Do you believe that you need help for psychological problems?”; the
answers were dichotomized into no (0) and yes (1).
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Data Analysis
Sample characteristics were summarized with descriptive statistics. Pearson conduct
moment correlations among study variables were performed to identify potential problems
with multicollinearity before logistic regression analysis. A hierarchical logistic regression
was used to examine factors related to utilization of mental health services. Predisposing
factors were entered in Model 1, the need factor was entered in Model 2, and enabling
factors were entered in Model 3. In addition, a Sobel-Goodman mediation test was
performed to determine whether perceived need for help explains the influence of
depression on utilization of mental health services. Statistical analyses were conducted using
STATA 10 and the traditional alpha of 0.05 for statistical significance.

Results
Descriptive Characteristics of Sample

The characteristics of the 363 participants are presented in Table 1. There were more women
(58 %) than men (42 %). Age ranged from 18 to 81 years, with a mean of 46.3 years (SD =
14.2). Most respondents were currently married (65.3 %), Protestant (57.1 %), had insurance
(55.2 %) and had at least some college education (55.4 %). Most (60 %) reported a yearly
household income of greater than $30,000. Most (57 %) had lived in the US for ten or more
years. Mean English-language proficiency was 6.59 out of 12 (SD = 2.20).

Prevalence of Depression, Perceived Deed for Help, and Mental Health Service Utilization
Approximately 8.5 % of respondents reported having used mental health services for
psychological distress since immigrating to the US. Approximately one-fourth (23.1 %)
scored five or higher on the PHQ-9, indicating at least mild depressive symptoms and the
potential need for mental health treatment (Donnelly and Kim 2008); of these, slightly less
than half (45 %) reported a need for help while slightly more than half (55 %) did not
perceive a need for help. Fewer than one-fifth (18.2 %) of all participants perceived a need
for help.

Hierarchical Logistic Regression Analysis
Table 2 presents the results of hierarchal logistic regression analyses that examined
predisposing, need and enabling factors as predictors of the use of mental health services. In
Model 1, which included predisposing factors, length of residence in the US was
significantly related to the lifetime use of mental health services; respondents who had lived
in the US between 5 and 10 years were less likely to use mental health services than were
those who had lived in the US for 5 years [OR = 0.22, 95 % CI (0.07, 0.77)] or for more
than 20 years [OR = 0.20, 95 % CI (0.04, 0 0.95)]. However, there was no statistically
significant difference in the use of mental health services between those who had lived in the
US for <5 years and those who had lived in the US between 10 and 20 years. When
depression as a need factor was entered into Model 2, length of residence remained
significant and depression emerged as a significant factor associated with use of services
[OR = 1.15, 95 % CI (1.05, 1.26)].

When the enabling factors of English-language proficiency, income, insurance, and
perceived need for help were entered into Model 3, the effect of depression disappeared,
while income and perceived need for help remained significant factors related to the use of
mental health services. Those who had lived in the US between 5 and 10 years [OR = 0.20,
95 % CI (0.05, 0.76) and for more than 20 years (OR = 0.16, 95 % CI (0.03, 0.91)] were less
likely to use mental health services than were those who had lived in the US for 5 years.
Those who reported an annual income of $30,000 or more were less likely to report using
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mental health services than were those who reported an annual income of less than $30,000
[OR = 0.27, 95 % CI (0.10, 0.78)]. Those who reported needing help for psychological
problems were three times more likely than others to use mental health services [OR = 3.20,
95 % CI (1.07, 9.51)].

Mediation Analysis of the Perceived Need
Figure 2 presents the result of a single mediation analysis to assess the role of perceived
need for help in mediating the relationship between depression and mental health services
utilization (MHSU). The direct effect of the perceived need for help (PNFH) and depression
on mental health services utilization was BPNFH--MHSU = 0.11 (p<0.05) and
BDepression--MHSU = 0.083 (p>0.5). The direct effect of depression on perceived need for
help was BDepression--PNFH = 0.05 (p<0.001). When the mediating effect of perceived need
for help was tested, the indirect effect of depression on mental health use was
BDepression-- PNFH-- MHSU = .005. The Soble-Goodman test indicted that the indirect effect of
depression on MHSU through the mediating variable (PNFH) was statistically significant
(Soble'z = 2.48, p<0.05).

Discussion
This study aimed to examine factors associated with mental health services utilization
among KA immigrants living in NYC. Consistent with previous studies that have found low
utilization rates among Asian Americans (Leong and Lau 2001; Kang et al. 2010; Kim et al.
2010), only 8.5 % of respondents reported using mental health services for any type of
psychological distress since their immigration, although nearly a quarter of the sample
reported currently experiencing mild to severe depressive symptoms. However, it is
necessary to note the difference between asking participants about their use of mental health
services for any type of psychological distress and measuring depression specifically. It is
not known how many respondents who answered in the affirmative used mental health
services specifically for depression. A future study can explore further the types of, and
prevalence of, psychological distress for which KA immigrants seek mental health services.
Our study demonstrates that perceived need for help is an influential factor in the use of
mental health services by KA immigrants; those respondents who indicated that they
perceived the need for mental health help were more likely to have pursued such care than
those who did not perceive the need for it. This is consistent with findings of previous
studies that show perception of need to be a key factor in help-seeking (Dhingra et al. 2010;
Edlund et al. 2006; Kim et al. 2010; Kimerling and Baumrind 2005; Nguyen 2001). Our
findings suggest that KA immigrants with depressive symptoms may not seek help in the
mental health system because they are not aware that their symptoms might benefit from
mental health services. The Korean conceptualization of depression likely explains this;
rather than conceptualizing depression as a disease which requires professional help, it is
instead considered a lack of will power that can be overcome by having a strong will (Park
and Bernstein 2008).

Additionally, when they do seek treatment for mental health problems, Asian Americans
tend to use alternative medicine, such as acupuncture, chiropractic, herbal therapy, or
massage, rather than traditional western mental health services (Choi and Kim 2010; Le
Meyer et al. 2009). Choi and Kim (2010) assert that because alternative medicine and
therapy involve less exposure of private feeling and emotions than do traditional mental
health treatment, they may be more culturally acceptable to Asian Americans. While
coordinating educational efforts with alternative treatments or integrating multiple
approaches may enhance utilization of mental health services, such efforts can only
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effectively be accomplished after further study of the extent to which KA immigrants
specifically utilize alternative medicine and their reasons for doing so.

The current findings suggest the importance of community education to increase awareness
of depressive symptoms and of mental health treatment as a means to improve the utilization
of mental health services by KA immigrants. Such education can be initiated by Korean
mental and behavioral professional organizations locally or nationally in conjunction with
other major Korean community agencies. For example, Korean churches play a central role
in meeting the social and cultural needs of many KA immigrants; therefore, church leaders
are more likely to act as “gate keepers’’ to mental health services than are health care
professionals (Lee et al. 2008). Korean churches and KA mental health professional
organizations can jointly hold mental health educational workshops for KA immigrants and
likely get greater participation than if such workshops were held solely by professional
organizations. However, the impact of such community education programs has not been
studied to determine if they could have the intended outcomes.

Our finding of an association between length of residence and utilization of mental health
services is inconsistent with previous studies that reported a positive relationship between
duration of residence and mental health services utilization (Dias et al. 2008; Tata and
Leong 1994). In our study, KA immigrants who had lived in the US for fewer than 5 years
reported a higher use of mental health services than did those who had immigrated earlier.
One possible explanation may be that the initial three to 4 years after migration are
particularly stressful for new immigrants due to disruptions in family life, economic barriers,
and the acculturation process (Shin 2010); if KA immigrants do seek help, they may be
more likely to do so during this initial post-migration period. Contrary to some studies that
reported low income as a major barrier to the use of mental health services (Bledsoe 2008;
Kouzis 2005), our study found that participants with higher, rather than lower, incomes
utilized fewer mental health services. Dhingra et al. (2010) reported similar results from
their community survey of the general population of 35 states; those in a lower income
bracket (less than $50,000 annual household income) were more likely to receive mental
health treatment than were those in a higher income bracket ($75,000 or more annual
household income). One possible explanation is that people with greater financial resources
are better equipped to cope with stress and therefore experience less of a need to receive
mental health care, as the weight of financial stress may provide a greater emotional burden.
For example, Oh et al. (2002) reported that immigrants who achieved high incomes
perceived their environment to be more benevolent than did with those in a low income
category.

Many studies suggest that younger age, more education, and being female are associated
with a significantly increased likelihood of mental health services utilization (Goodwin et al.
2002; Keene and Li 2005; Steele et al. 2007). In our study, though, neither these factors nor
religion were significantly related to use of mental health services. While an earlier study
reports that having health insurance is associated with increased use of mental health care
(Dhingra et al. 2010), our study did not support this finding. Our findings may reflect a time
lag between use of mental health services and current insurance status, as we queried
insurance status at the time of the survey and use of mental health services at any time after
immigration. In addition, our study did not ask whether participants’ insurance covered
mental health treatment, which could also factor into a decision to use or not use mental
health services.

Unlike other studies (Kang et al. 2010; Kung 2004; Lee et al. 2008), this current study found
no association between English-language proficiency and the use of mental health care
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services. This lack of association is likely to be the result of the high prevalence of bilingual
providers in NYC compared to other locations.

This study has several limitations. First, the cross-sectional design prevents drawing causal
inferences. Future studies with a longitudinal design will be able to address predicting
factors more clearly. Second, convenience sampling of community-dwelling KA immigrants
limits generalizability, as the method excludes those who are either institutionalized for
severe psychological distress or are not members of any Korean community organization.
Third, in the original research design of the depression Project, depression was the only
psychological distress variable measured, even though respondents were asked to report
their lifetime use of mental health services. Psychiatric disorders other than depression were
not assessed to reflect psychological distress, potentially overlooking the variability in
psychiatric disorders. Further study is warranted with more comprehensive measures of
psychological distress. Fourth, the study utilized self-reported measures, the results of which
can potentially be influenced by social desirability, especially if a question seeks sensitive
information, such as a history of mental illness. Respondents may underreport their mental
health problems, even though the researchers were not present when they answered the
survey and the surveys were anonymous. Fifth, our survey questionnaires did not ask about
the specific type of mental health services people received, such as psychiatric inpatient
service, outpatient clinics, or family counseling centers. The types of mental health services
used by KA immigrants, when they utilized them and the duration of such utilization should
be studied to provide a more accurate picture of this population's approach to mental health
care in order to enhance service utilization. Lastly, our study did not assess attitudes toward
mental health services, as negative attitudes might serve as a barrier to care.

Conclusions
Our study is one of a very few that assessed the actual use of mental health services among
KA immigrants. Results suggest that failure to perceive a need for psychological help
continues to be a barrier to mental health service utilization in this population.
Underutilization of mental health services will continue to be a problem as long as KA
immigrants experiencing depressive symptoms do not perceive a need for help. To better
address the psychological needs of KA immigrants, we need to supplement early screening
efforts with public health education for this population on depression and other mental
health concerns, as well as on the availability of effective mental health services for
treatment. Such efforts should increase perceptions of the need for psychological help and
enhance service utilization.
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Figure 1.
The Conceptual Framework
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Figure 2.
Mediation analysis of perceived need for help
Note: Numbers indicate unstandardized regression coefficients and standard errors are in
parentheses after controlling age, gender, education, income, marital status, religion,
insurance, the length of residence, and English-language proficiency.
# p<0.10; *P<0.05; ***p<0.001
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Table 1

Sociodemographic Characteristics

Variables % / Mean (SD)

Gender

    Male 42.15

    Female 57.85

Age

Mean (S/D) 46.33 (14.16)

Range 18-81

Marital Status

    Currently being married 65.28

    Not being married 34.16

Education

    Less than high school 5.29

    High school 27.30

    College 55.43

    Graduate school 11.98

Income

    Less than $30,000 40.12

    $30,000 - $59,999 34.88

    $60,000 - $89,000 14.53

    $90,000 or more 10.47

Years in the U.S.

    Fewer than 5 years 14.04

    5-10 years 28.65

    11-20 years 28.94

    More than 20 years 28.37

Religion

    Protestant 57.07

    Buddhism 6.13

    Catholic 23.47

    Other religion 1.33

    None 12.00

English proficiency

Mean (SD) 6.59 (2.20)

Range 3-12

Insurance

    Yes 55.17

    No 44.83
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Table 2

A Hierarchical Logistic Regression of mental health service use

Variables Model 1 Model 2 Model 3

Odd ration [95% CI]

Male 1.22[0.52, 2.90] 1.02 [0.42, 2.48] 0.81 [0.32, 2.07]

Age 1.01[0.97, 1.05] 1.01 [0.97, 1.06] 1.01 [0.97, 1.06]

Not being married 1.36[0.52, 3.54] 1.71 [0.63,4.64] 2.46 [0.81, 7.47]

Years in the US (<5 years)

    5 and 10 years
0.22 [0.07, 0.77]

* 0.15 [0.04, 0.57]
0.20 [0.05, 0.76]

*

    11 and 20 years 0.38 [0.11, 1.27]
0.31 [0.09, 1.09]

** 0.41 [0.11, 1.60]

    > 20 years
0.20 [0.04, 0.95]

* 0.17 [0.03, 0.83]
0.16 [0.03, 0.91]

*

Protestant 2.06 [0.88, 4.83]
2.20 [0.91, 5.31]

* 2.14 [0.86, 5.34]

Education 0.95 [0.35, 2.57] 1.00 [0.36, 2.83] 1.36 [0.46, 4.04]

English-language proficiency 0.96 [0.75, 1.22] 1.01 [0.79, 1.28]

Depression (PHQ-9)
1.15 [1.05, 1.26]

* 1.11 [0.99, 1.25]

1.05 [0.81, 1.37]

Income
0.27 [0.10, 0.78]

*

Insurance 2.04 [0.75, 5.57]

Perceived need for help
3.20 [1.07, 9.51]

*

Chi-square test X2 (9) =10.38 X2 (10) =19.25
*

X2 (13) =31.98
**

Notes: CI= Confidence interval

***p<0.001

*
P<0.05

**
p<0.01
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