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Objective: Inflammation is one of the main causes of ovarian cancer. Depression leads to an increase in pro-inflammatory cytokines,
which in turn affects the progression and severity of cancer. There is a lack of research on the relationship between depression severity
and ovarian cancer. This study aimed to explore the relationship between depression severity and ovarian cancer.

Methods: The study used data from seven cycles of the National Health and Nutrition Examination Survey (NHANES, 2005-2018).
Weighted multivariable logistic regression models were used to analyze the association between depression severity and ovarian
cancer.

Results: A total of 14,843 women without cancer and 56 women only with ovarian cancer were included in this study. Weighted
multivariable logistic regression models showed that severe depression was associated with ovarian cancer (unadjusted model, OR:
4.94, 95% CI: 1.14, 21.35, p < 0.05, p for trend: 0.1; partially adjusted model, OR: 6.10, 95% CI: 1.35, 27.51, p < 0.05, p for trend:
0.04; fully adjusted model, OR: 5.82, 95% CI: 1.19, 28.52, p < 0.05, p for trend: 0.05).

Conclusion: Severe depression was positively correlated with ovarian cancer. Longitudinal studies are necessary to explore causality.
Keywords: ovarian cancer, depression severity, cross-sectional study, NHANES, PHQ-9

Introduction

Ovarian cancer is a common gynecological malignant tumor and the risk of ovarian cancer death increases significantly
after the age of 45.' Ovarian cancer accounts for 2.5% of cancers in women and is the deadliest of gynecologic cancers.”
Ovarian cancer represents 1.0% of all new cancer cases in the United States.® The rate of new cases of ovarian cancer
was 10.2 per 100,000 women per year based on 20172021 cases, age-adjusted.’ Ovarian cancer is the fourteenth leading
cause of cancer death in the United States.” The earlier ovarian cancer is caught, the better chance a person has of
surviving five years after being diagnosed.’ The global burden of ovarian cancer is still increasing, especially in less
developed regions and the elderly.* Moreover, the cost of the late stage is much higher than that of the early stage,
increasing the physical and mental burden of patients.”® At present, the common treatments for ovarian cancer include
surgery, chemotherapy, immunotherapy, targeted therapy and adjuvant therapy of traditional Chinese medicine (TCM).”®
However, due to its high degree of malignancy, the survival rate cannot meet people’s expectations. Studies have shown
that early menarche, late menopause, tobacco, family history of ovarian cancer and breast cancer, and Lynch syndrome
increase women’s risk of ovarian cancer.'®'! It is well known that inflammation is one of the main causes of ovarian
cancer.'> Women who consume more pro-inflammatory diets have a higher risk of ovarian cancer.'® Patients with

a higher inflammation-related risk score(IRRS) before the diagnosis of ovarian cancer have a significantly higher
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mortality rate after diagnosis.'* The inflammatory response induced under physiological conditions may promote the
development of epithelial ovarian cancer.'® Inflammation seems to have an impact on the occurrence, promotion, and
progression of tumors.'> IL-6 is the main cytokine involved in the occurrence and development of epithelial ovarian
cancer.”” The mechanism of action of anti-IL-6 in ovarian cancer is to inhibit the autocrine cytokine and chemokine
networks in malignant cells.'?

There is a strong correlation between emotion and health.'® With the increasing pressure of life and work, women’s
mental health has been greatly affected. Depression is a common factor affecting women’s physical and mental health,
and the prevalence rate among the elderly is 28.4%.'" Psychological and social stress can stimulate inflammatory
signaling molecules.'® The inflammatory process plays an important role in the pathogenesis of depression.'? IL-6 has
been consistently found to be elevated in patients with depression.'” The activation of the hypothalamic—pituitary—
adrenal (HPA) axis in depression and the release of mediators during chronic stress suppress some non-specific and
specific parts of the immune response, including NK cell activity, phagocytosis, production of inflammatory cytokines,
and cytotoxic T cell activity, and may promote the occurrence and development of certain types of cancer.’’ A study
involving 698 patients with epithelial ovarian cancer showed that depression assessed 2—4 years before the diagnosis of
ovarian cancer was associated with a slightly higher incidence rate of ovarian cancer (HR=1.30, 95% CI 1.05-1.60).%'
A 24-year follow-up of the Baltimore Epidemiological Catchment Area sample showed that severe depression was
associated with a higher overall cancer risk (HR: 1.9, 95% CI: 1.2, 3.0).>*> The study on the relationship between
depression and gynecological cancers in the NHANES database (2009-2018) showed a positive correlation between
depression and ovarian cancer (n=48), but unfortunately, this study did not conduct a weighted analysis.>* It is worth
exploring whether the severity of depression is closely related to the risk of ovarian cancer.

NHANES provides large-scale information on population, health, diet, laboratory, and physical conditions, providing
a solid data foundation for studying the influencing factors of health issues. In addition, NHANES adopts a multi-stage
probability sampling method to ensure the representativeness of the sample. The purpose of this study was to explore the
relationship between depression severity and ovarian cancer in American women and to provide guidance for the

prevention and treatment of ovarian cancer.

Materials and Methods

Study Design and Population
CDC’s National Center for Health Statistics (NCHS) conducts the National Health and Nutrition Examination Survey
(NHANES).>* NHANES is a national survey that measures the health and nutrition of adults and children in the United
States.”* NHANES is the only national health survey that includes health exams, laboratory tests, and dietary interviews
for participants of all ages.>* After 1999, it became a continuity plan with approximately 5000 participants participating
each year. All data in this study were from the NHANES database, including seven survey cycles from 2005 to 2018.

Among the initially extracted 70,190 participants, the exclusion criteria were as follows: (1) male participants
(n=34,709); (2) did not answer the nine questions about depression assessment in the Patient Health Questionnaire
(PHQ-9) and could not determine the specific range of their total score (n=17,004); (3) lack of cancer information
(n=1062); (4) participants with ovarian cancer and other cancers or only other cancers (n=1685); and (5) lack of
information on education, smoking, alcohol drinking, the routine place to go for healthcare, general health condition,
health insurance, ever been pregnant, BMI, marital status, age at menarche (n=831).

Finally, 14,899 women were included in the study. A total of 14,843 women without cancer and 56 women only with
ovarian cancer were included in this study. All participants signed informed consent forms.

Dependent Variable

Ovarian cancer was determined based on the medical conditions, where MCQ220 asked, “Have you ever been told by
a doctor or other health professional that you had cancer or a malignancy of any kind?” and MCQ230A, MCQ230B,
MCQ230C asked, “What kind of cancer was it?”. Participants who answered only ovarian cancer were categorized as the
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ovarian cancer group. If participants answered no on MCQ220, they were included in the population without ovarian

cancer.

Independent Variable

The nine questions about depression assessment were from the Patient Health Questionnaire (PHQ-9) and questions were
based on the nine DSM-IV signs and symptoms of depression. Each question was scored from “0” (not at all) to “3”
(nearly every day). The diagnostic effectiveness of PHQ-9 was comparable to that of PRIME-MD used by original
clinicians and was more efficient to use.”> Moreover, the PHQ-9 produced an index of the severity of depressive
symptoms.>> The PHQ-9 score was divided into the following categories of increasing severity: None: 0—4points, Mild:
5-9points, Moderate: 10—14points, Moderately severe: 15—19points, and Severe: 20-27points.>®

Covariates
In this study, covariates included age, race, education, marital status, poverty income ratio (PIR), age at menarche, ever
been pregnant, smoking, alcohol drinking, general health condition, the routine place to go for healthcare, health
insurance, and BMI.

The above covariates were derived from demographics, reproductive Health, hospital utilization and access to care,
smoking, alcohol drinking, health insurance, and body measurement questionnaires of the NHANES database.

Smoking status was divided into three categories: never: smoked less than 100 cigarettes in life; former: smoked more
than 100 cigarettes in life and smoke not at all now; now: smoked moth than 100 cigarettes in life and smoke some days
or every day. The degree of alcohol drinking was divided into five categories: heavy:>3 drinks per day for females;
moderate:>2 drinks per day for females; mild: not meat the above; former; never. The Poverty income ratio (PIR) was
divided into two categories: <5; >5. BMI was divided into four categories: low weight: <18.5; normal weight: 18.5-25.0;
overweight: 25.0-30.0; obesity: >30.0. Age at menarche was divided into three categories: <11; 11-16; >16. General
health condition was divided into two categories: good; poor.

All the data of this study were available publicly on the NHANES website (https://wwwn.cdc.gov/nchs/nhanes/

Default.aspx).

Statistical Analysis

The data of this study were from seven cycles (2005-2018) in the NHANES database. All analyses were weighted by one
seventh of wtmec2yr. In the general data table, the continuous variables were represented by weighted mean (weighted
standard error), and the categorical variables were represented by the weighted percentage. Weighted univariable and
weighted multivariable logistic regression were used to analyze the association between depression severity and ovarian
cancer. The results were expressed as OR (95% CI). This study established three logistic regression models to analyze the
correlation between depression severity and ovarian cancer. Model 1 was a crude model. Model 2 was adjusted for
variables found to be significant in the univariate logistic regression analysis and Clinically relevant, for example age at
menarche. Model 3 was adjusted for age, race, marital status, poverty income ratio, age at menarche, education, BMI,
ever been pregnant, smoking status, degree of alcohol drinking, general health condition, the routine place to go for
healthcare, and health insurance. All statistical analyses were R software (version 4.2.2). A p-value < 0.05 was
considered statistically significant.

Results

Weighted Characteristics of Participants

A total of 14,843 women without cancer and 56 women only with ovarian cancer were included in this study
(Table 1). The weighted number of ovarian cancer patients was 311,166. There were significant differences in age,
marital status, and PIR between women with ovarian cancer and women without cancer (p<0.0001, p<0.010, p<0.018)
(Table 1).

International Journal of Women’s Health 2025:17 hetps: 2147


https://wwwn.cdc.gov/nchs/nhanes/Default.aspx
https://wwwn.cdc.gov/nchs/nhanes/Default.aspx

Yang et al

Table | Weighted Characteristics of Participants: NHANES 2005-2018

Variables Total Without Ovarian Cancer With Ovarian Cancer p-value
Age, years 46.30(0.25) 46.26(0.25) 59.32(1.93) <0.0001
Depression score 3.44(0.06) 3.43(0.06) 4.72(0.89) 0.147
Race 0.383
Non-Hispanic Black 12.57 12.59 8.86
Other Hispanic 5.79 5.79 5.59
Mexican American 8.28 825 15.77
Other Race - Including Multi-Racial 7.52 7.51 824
Non-Hispanic White 65.85 65.86 61.54
Marital status 0.010
Divorced 11.86 11.86 10.14
Married 52.67 52.63 64.76
Living with partner 8.07 8.09 2.72
Separated 2.65 2.64 3.33
Never married 17.47 17.52 3.09
Widowed 7.28 7.25 15.95
Education 0.545
Less Than 9th Grade 4.68 4.67 6.02
Some College or AA degree 33.46 3348 28.29
College Graduate or above 29.45 29.48 21.97
9-11th Grade 10.16 10.16 11.20
High School Grad/GED or Equivalent 22.25 2221 32.52
Poverty income ratio (PIR) 0.018
<5 70.48 70.54 54.55
25 23.13 23.13 24.46
Missing 6.39 6.33 20.99
BMI 0.803
<185 1.93 1.93 1.90
18.5-25.0 31.43 31.45 25.99
25.0-30.0 27.64 27.65 26.34
230.0 39.00 38.98 45.77
Age at menarche 0.421
<l 7.81 7.81 825
1-16 90.39 90.40 87.24
>16 1.80 1.79 4.51
Ever been pregnant 0.401
No 19.24 19.26 13.58
Yes 80.76 80.74 86.42
PHQ-9 0.204
[0,4] 73.49 73.52 65.12
[5,9] 17.07 17.07 18.74
[10,14] 6.01 6.00 8.89
[15,19] 2.49 2.49 322
[20,27] 0.93 0.92 4.03
Smoking status 0.651
Former 19.43 19.45 14.47
Never 62.64 6261 69.80
Now 17.93 17.94 15.74
Degree of alcohol drinking 0.339
Former 12.82 12.82 12.60
Heavy 18.78 18.80 11.62
Mild 31.02 31.01 34.64
Moderate 2242 2245 14.98
Never 14.96 14.92 26.15
(Continued)
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Table | (Continued).

Variables Total Without Ovarian Cancer With Ovarian Cancer p-value
General health condition 0.142
Good 97.01 97.02 9341
Poor 2.99 2.98 6.59
Routine place to go for healthcare 0.763
No 10.92 10.93 9.79
Yes 89.08 89.07 90.21
Health insurance 0.153
No 15.72 15.74 827
Yes 84.28 84.26 91.73

Notes: Continuous variables were shown as weighted mean (weighted standard error). Categorical variables were shown as the weighted
percentage(%).

Abbreviations: BMI, body mass index; PIR, poverty income ratio; PHQ-9, the nine questions about depression assessment were from the Patient
Health Questionnaire.

Weighted Univariable Analysis for the Prevalence of Ovarian Cancer

Univariable logistic regression analysis showed that increasing age was significantly associated with ovarian cancer (OR:
1.05, 95% CI: 1.03, 1.06) (Table 2). Mexican American was highly associated with ovarian cancer (OR: 2.71, 95% CI:
1.04, 7.06) (Table 2). Never married was highly associated with ovarian cancer (OR: 0.21, 95% CI: 0.06, 0.77) (Table 2).
Severe depression was highly associated with ovarian cancer (OR: 4.94, 95% CI: 1.14, 21.35) (Table 2).

Association Between Depression Severity and Ovarian Cancer

Table 3 presented weighted multivariable logistic regression models between depression severity and ovarian cancer.
Model 1 was not adjusted, and the results showed that severe depression was associated with ovarian cancer (OR: 4.94,
95% CI: 1.14, 21.35, p < 0.05, p for trend: 0.1). Model 2 was adjusted for age, race, marital status, PIR, age at menarche.
Severe depression was positively correlated with ovarian cancer (OR: 6.10, 95% CI: 1.35, 27.51, p < 0.05, p for trend:
0.04). Model 3 was adjusted for age, race, marital status, PIR, age at menarche, education, BMI, ever been pregnant,
smoking status, degree of alcohol drinking, general health condition, the routine place to go for healthcare, and health
insurance. Severe depression was positively correlated with ovarian cancer (OR: 5.82, 95% CI: 1.19, 28.52, p < 0.05,
p for trend: 0.05).

Table 2 Univariable Analysis for the Prevalence of Ovarian
Cancer (Weighted)

Variables OR(95% CI) p-value
Age 1.05(1.03,1.06) <0.0001
Depression score 1.06(1.00,1.12) 0.07
Race
Non-Hispanic Black Ref Ref
Other Hispanic 1.37(0.38,4.91) 0.62
Mexican American 2.71(1.04,7.06) 0.04
Other Race - Including Multi-Racial 1.56(0.43,5.61) 0.49
Non-Hispanic White 1.33(0.58,3.01) 0.49
Marital status
Divorced Ref Ref
Married 1.44(0.65,3.21) 0.37
Living with partner 0.39(0.05,3.13) 0.37
Separated 1.47(0.40,5.47) 0.56
(Continued)
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Table 2 (Continued).

Variables

OR(95% CI)

p-value

Never married
Widowed
Education
Less Than 9th Grade
Some College or AA degree
College Graduate or above
9-11th Grade
High School Grad/GED or
Equivalent
PHQ-9
[0.4]
[5.9]
[10,14]
[15,19]
[20,27]
Poverty income ratio (PIR)
<5
=5
Missing
BMI
<185
18.5-25.0
25.0-30.0
230.0
Age at menarche
<l
I-16
>16
Ever been pregnant
No
Yes
Smoking status
Former
Never
Now
Degree of alcohol drinking
Former
Heavy
Mild
Moderate
Never
General health condition
Good
Poor
Routine place to go for healthcare
No
Yes
Health insurance
No
Yes

0.21(0.06,0.77)
2.57(0.94,7.05)

Ref
0.66(0.29,1.46)
0.58(0.14,2.32)
0.86(0.25,2.91)
1.14(0.38,3.38)

Ref
1.24(0.56, 2.73)
1.67(0.51, 5.49)
1.46(0.32, 6.65)
4.94(1.14,21.35)

Ref
1.37(0.57, 3.30)
4.29(1.40,13.13)

Ref
0.84(0.09,7.71)
0.96(0.14,6.82)
1.19(0.15,9.40)

Ref
0.91(0.30, 2.75)
2.38(0.40,14.03)

Ref
1.52(0.56,4.08)

Ref
1.50(0.47,4.78)
1.18(0.33,4.19)

Ref
0.63(0.22,1.83)
1.14(0.40,3.20)
0.68(0.18,2.59)
1.78(0.52,6.08)

Ref
2.30(0.73,7.25)

Ref
1.13(0.51,2.52)

Ref
2.07(0.74,5.78)

0.02
0.07

Ref
0.3
0.44
0.8
0.82

Ref
0.59
0.39
0.62
0.03

Ref
0.48
0.0l

Ref
0.87
0.97
0.87

Ref
0.87
0.33

Ref
0.4

Ref
0.49
0.8

Ref
0.39
0.8l
0.57
0.35

Ref
0.15

Ref
0.76

Ref
0.16

Abbreviations: OR, odds ratio; Cl, confidence interval; PHQ-9, the nine questions
about depression assessment were from the Patient Health Questionnaire.
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Table 3 Association Between Depression Severity and Ovarian Cancer in the Database From

NHANES 2005-2018 (Weighted)

Depression Categories Model | Model 2 Model 3
OR(95% CI) P OR(95% CI) p OR(95% CI) p

None Ref Ref Ref

Mild 1.24(0.56,2.73) | 0.59 | 1.33(0.61,2.93) | 0.47 | 1.32(0.59,2.96) | 0.49
Moderate 1.67(0.51,5.49) | 0.39 | 2.04(0.58,7.18) | 0.27 | 2.03(0.56,7.38) | 0.28
Moderately severe 1.46(0.32,6.65) | 0.62 | 1.73(0.37,8.13) | 0.49 | 1.95(0.38,9.85) | 0.42
Severe 4.94(1.14,21.35) | 0.03 | 6.10(1.35,27.51) | 0.02 | 5.82(1.19,28.52) | 0.03
P for trend 0.1 0.04 0.05

Notes: Model | was a crude model; Model 2 was adjusted for age, race, marital status, PIR, and age at menarche; Model 3 was
adjusted for age, race, marital status, PIR, age at menarche, education, BMI, ever been pregnant, smoking status, degree of
alcohol drinking, general health condition, the routine place to go for healthcare, and health insurance.

Abbreviations: OR, odds ratio; Cl, confidence interval; PIR, poverty income ratio; BMI, body mass index.

Discussion

This study found the relationship between depression severity and ovarian cancer by analyzing the nutrition and health
data of the American population summarized in the NHANES database from 2005 to 2018. The results showed that
severe depression was positively correlated with ovarian cancer in unadjusted, partially adjusted and fully adjusted
models. However, the fully adjusted model indicated that there was no linear trend between them.

Depression is a global public health problem that plagues more than 300 million people.?’ It is estimated that major
depression costs Australia up to A$12 billion per year.”® Depression is often not diagnosed and treated effectively due to
inadequate mental health resources, stigma, etc., resulting in a relatively low incidence.?” It is estimated that more than
75% of depressed people in low- and middle-income countries do not receive treatment.?’ Depression is a risk factor for
mortality, and major depression is closely related to greater mortality.>® Major depression is a serious mental illness.*! It
is often accompanied by cancer, which will seriously affect human life expectancy.>’ Our study found a positive
correlation between severe depression and ovarian cancer. However, the broad confidence intervals and marginal
p-values (eg, p for trend =0.05) suggested that the strength of this association was limited.

Inflammatory diseases of the nervous system, cytokine therapy, and elevated inflammatory markers were all closely
related to Major depressive disorder (MDD).?? A meta-analysis showed that inflammation (measured by CRP or IL-6)
predicted future depression.® Inflammation might not only be the cause of depression, but also a factor hindering
rehabilitation.>? A Mendelian randomization study suggested that the effects of increased soluble interleukin-6 receptor
(sIL-6R) had a causal relationship with depression.** The levels of C-reactive protein (CRP), interleukin-6 (IL-6) and
other inflammatory factors in depression patients would increase, and their depressive symptoms were closely related to
the increase of interleukin (IL)-1 receptor antagonist (RA).*>* Studies showed that levels of inflammatory factors were
significantly increased in ovarian cancer and they were closely related to the increased risk of ovarian cancer.>’® There
was direct evidence that inflammatory markers might be associated with the risk of epithelial ovarian cancer, and
additional evidence suggested that inflammation was involved in the development of the disease.>”> Among them, IL-6
played an important role in ovarian cancer metastasis through different signaling pathways involved in tumor metastasis,
proliferation, and angiogenesis.* At the same time, animal experiments confirmed that ovarian cancer cells were mainly
planted in the surgical incision site, indicating that inflammation is the key to tumor cell planting.*' A meta-analysis
suggested that antipsychotic use increased the risk of gynecological diseases.*?> However, a case-control study showed
that the use of selective serotonin reuptake inhibitors was associated with a decreased risk of ovarian cancer (OR, 0.85;
95% CI, 0.74-0.96).* Depression can stimulate the elevation of IL-6 and TNF-o, increasing the risk of tumor
progression and recurrence.** Our study found a positive correlation between severe depression and ovarian cancer.
Depression that occurs before cancer diagnosis indicates that depression is not just a sad response to diseases with poor
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prognosis.*> Depression before diagnosis of ovarian cancer might influence ovarian cancer outcomes through changes in
the tumor immune microenvironment.*® A meta-analysis suggested that depression was an independent risk factor for
cancer mortality.*” A prospective study showed that the mortality of patients diagnosed with depression before the
diagnosis of ovarian cancer increased, suggesting that there was a certain correlation between depression and ovarian
cancer mortality.** A deficiency in the neurotransmitters (serotonin, norepinephrine, and dopamine) was linked to
depression.*>"** However, we were unable to find the corresponding serological values on the NHANES official website.
The greater BMI, waist circumference, and fat mass were consistent with the hyperphagia that distinguished atypical
depression.”® Further adjusting lifestyle factors, especially BMI, but depression was still moderately associated with an
increased risk of ovarian cancer (HR=1.26; 95% CI: 1.02, 1.56).>' A study showed an increased risk of ovarian cancer in
women with persistent positive depressive states (HR=1.34; 95% CI: 1.01, 1.76).%" The study on the relationship between
depression and gynecological cancers in the NHANES database (2009-2018) showed a positive correlation between
depression and ovarian cancer (n=48), but unfortunately, this study did not conduct a weighted analysis.>® The official
website of NHANES indicates that unweighted estimates may differ significantly from appropriately weighted estimates.
Sample weights must be used to calculate estimates representing the non institutionalized population of American
civilians.”' But all analyses in our study were weighted, and the results were more authentic. Depression can affect the
physical and mental health of patients. Women with ovarian cancer are prone to depression. There is a certain correlation
between them. Therefore, for women with cancer and depression, when necessary, gynecology and psychiatry depart-
ments can cooperate to provide patients with more suitable treatment options.’” In this study, PHQ-9 was used to score
depressive symptoms and to classify the degree of depression, which was beneficial for the subsequent treatment of
different degrees of depression. The results were more representative by a weighted analysis that expanded the number of
ovarian cancer patients. By studying the relationship between depression and ovarian cancer, people pay more attention
to the impact of psychological factors on human health, which is more in line with the “biological-psychological-social”
medical model.

However, this study also had some limitations. The study was cross-sectional and could not determine a cause-and-
effect relationship between depression and ovarian cancer. Longitudinal studies are necessary to explore causality
between depression severity and ovarian cancer. Relying on questionnaire survey data might lead to recall and reporting
biases. Besides, there were still some residual confounding factors such as medication use, treatment history, or
psychological comorbidities that were not included, which were limitations of this study. In addition, this study could
not study different types of ovarian cancer in detail.

Conclusion

In conclusion, the finding showed that severe depression was positively correlated with ovarian cancer in a nationally
representative sample. The results provided novelty in the area of ovarian cancer surveillance especially among women
with tendency for depression. Women with severe depression should pay more attention to psychological counseling and
regularly screen for tumor indicators and gynecological ultrasound. The impact of psychosocial factors on cancer
development is significant, and interventions for treating women with depression may enrich current prevention strategies
for ovarian cancer. However, the broad confidence intervals reflect limited power. Longitudinal studies are necessary to
explore causality. Include medication use, Treatment history and psychological comorbidities in future research may be
more meaningful for the results.

Abbreviations

NHANES, National Health and Nutrition Examination Survey; TCM, traditional Chinese medicine; IRRS, inflammation-
related risk score; PHQ, Patient Health Questionnaire; PIR, poverty income ratio, MDD, Major depressive disorder; sIL-
6R, soluble interleukin-6 receptor; CRP, C-reactive protein; IL-6, interleukin-6; RA, receptor antagonist; OR, odds ratio;
CI, confidence interval; BMI, body mass index.
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