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Abstract

Objective.—Exposure to psychosocial stressors may contribute to the onset of systemic lupus 

erythematosus (SLE) through dysregulation of the adaptive stress response. We assessed the 

relationship of childhood physical and sexual abuse to SLE risk among Black women.

Methods.—Using data from the Black Women’s Health Study, we followed 36,152 women from 

1995 through 2015 with biennial questionnaires. Women reported on exposure to abuse during 

childhood (up to age 11) in 2005. Self-reported incident SLE cases were confirmed as meeting 

American College of Rheumatology SLE classification criteria by medical record review. Cox 

proportional hazards regression models were used to estimate hazard ratios (HR) and 95% 

confidence intervals (95% CI) for SLE among women exposed to physical or sexual abuse during 

childhood, controlling for potential confounders.

Results.—We confirmed 101 cases of incident SLE who had completed the child abuse 

questions, during 670,822 person-years of follow-up. Both physical and sexual abuse during 

childhood were associated with statistically significant increases in SLE incidence. The HR for 

SLE associated with ≥ 2 episodes of severe sexual abuse compared to no abuse was 2.51 (95% CI 

1.29–4.85) after adjustment for alcohol consumption, smoking, body mass index, oral 

contraceptive use, age at menarche, and parental education. The multivariable-adjusted HR for 

SLE with ≥ 5 episodes of severe physical abuse was 2.37 (1.13–4.99).

Conclusion.—Our results suggest that sexual and physical abuse during childhood increase SLE 

risk during adulthood among Black women. Research is necessary both to confirm this finding and 

to understand potential mediating mechanisms.
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Systemic lupus erythematosus (SLE) is an inflammatory autoimmune disease that affects 

Black individuals more frequently than Whites, often with more severe manifestations and 

younger onset in Blacks.1 Environmental factors have been suggested to play an important 

role in the pathogenesis of SLE in genetically predisposed individuals and are being actively 

investigated.2 Exposure to psychosocial stressors, such as depression and PTSD, have been 

shown to contribute to the onset of SLE and other autoimmune diseases3,4, particularly 

among genetically-predisposed individuals5, through the dysregulation of the adaptive stress 

response6. Studies linking trauma to psychiatric disorders in adulthood such as depression, 

PTSD, psychosis, anxiety and diseases such as obesity, cardiovascular disease, and 

autoimmune diseases such as rheumatoid arthritis suggest an important role for 

inflammation7–9.

Childhood physical and sexual abuse occur with alarming frequency, affecting an estimated 

one in four children in their lifetimes and one in seven in the past year10. In nationally 

representative studies, Black women consistently report higher rates of childhood abuse than 

White women11,12, but these differences diminish with adjustment for socioeconomic 

status13. Children who experience victimization show elevated levels of inflammatory 

biomarkers several decades later6,14. Maltreated children in a New Zealand cohort had an 

elevated risk of clinically relevant C-reactive protein (CRP) and other inflammation 

biomarkers at age 326, independent of other key risk factors in childhood and adulthood. In 

an analysis of over 17,000 adult members of the San Diego Kaiser Foundation Health Plan, 

childhood traumatic stress (including physical, emotional, or sexual abuse) was associated 

with increased likelihood of hospitalization with an autoimmune condition in adulthood14. A 

recent analysis of 67,500 US female nurses found a significantly increased risk of SLE 

among those who experienced childhood physical and emotional abuse15. Adverse 

childhood experiences have also been associated with an increased risk of overall poor 

health16, and smoking17. Among Black women, studies have found associations with 

obesity18, asthma19, uterine fibroids20, and breast cancer21. Both smoking and obesity have 

been independently associated with an increased risk of SLE in studies of both White22,23 

and Black women24–26.

Using data derived from the Black Women’s Health Study (BWHS), a prospective cohort 

study, we investigated the relationship between physical and sexual abuse as a child and risk 

of SLE in adulthood in U.S. Black women, a population at high risk of SLE. We 

hypothesized that early life abuse, in particular increased severity of abuse, would be 

associated with increased risk of SLE in adulthood.

Materials and Methods

The Black Women’s Health Study (BWHS).

In 1995, 64,500 Black women ages 21–69 years (median 38 years) from the continental U.S. 

enrolled in the BWHS by completing 14-page health questionnaires; the 59,000 women 

whose addresses were considered to be valid a year later comprise the BWHS cohort that 

has been followed. The questionnaires were mailed largely to subscribers of Essence 

magazine who comprise the vast majority of participants. A small percentage of participants 

were members of several professional organizations and friends and relatives of early 
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responders. Only women who self-identified as Black or African American were included. 

More than 80% of participants lived in California, Georgia, Illinois, Indiana, Louisiana, 

Maryland, Massachusetts, Michigan, New Jersey, New York, South Carolina, Virginia, and 

the District of Columbia. The participants provided demographic, medical and lifestyle 

information at baseline in 1995 and have been followed since then with biennial health 

questionnaires and yearly linkage with the National Death Index. All but 3% of respondents 

had completed high school and 44% had completed college; 95% of participants had been 

born in the U.S. Follow-up of the cohort has been successful for >85% of potential person-

years through 2015. The Institutional Review Board of Boston University Medical Center 

approved the study and participants indicated their consent by filling out the questionnaires 

and signing consents for obtainment of medical records.

Data collection.

At baseline, participants provided data on demographics, current weight and height, weight 

at age 18, medical and reproductive history, vigorous physical activity, cigarette smoking, 

alcohol use, and other variables. Self-completed biennial follow-up questionnaires have 

updated various data items.

Abuse victimization.—On the 2005 BWHS follow-up questionnaire, participants 

provided information about abuse victimization as a child (up to age 11), and as an 

adolescent (ages 12–18). We used a nine-item abuse questionnaire adapted from the Conflict 

Tactics Scale and the Pregnancy Abuse Assessment Screen27,28. Response categories were 

“never,” “1–3 times,” and “≥4 times”. We defined childhood physical abuse as a report of a 

perpetrator having “pushed, grabbed, or shoved me,” “threw something at me that could hurt 

me,” “kicked, bit, or punched me,” “hit me with something including hand or fist,” 

“physically attacked me in some other way”, “choked or burned me” or “seriously harmed 

someone I loved” at a frequency of ≥4 times during childhood. We defined childhood sexual 

abuse as a report of a perpetrator having “exposed genitals against my will”, or “been sexual 

with me against my will” at a frequency of ≥4 times. To create a childhood physical abuse 

summary score variable, we assigned 1 point for each report of a physical abuse item that 

occurred ≥4 times (severe abuse); to create a childhood sexual abuse summary category, we 

assigned 1 point for each report of sexual abuse that occurred ≥4 times18,21,29–31. We also 

employed an alternate method for both physical and sexual abuse by assigning 1 point for 

each report of 1–3 episodes and 2 points for each report of 4+ and then summing. Previous 

analyses in the BWHS have utilized these approaches and have found associations between 

childhood abuse victimization and obesity18, asthma19, uterine fibroids20, and breast 

cancer21.

Covariates.—We selected variables related to early childhood and adolescent experiences 

and which might be associated with SLE. Data on these variables, including age, smoking, 

body mass index, alcohol consumption, oral contraceptive use, and age at menarche, were 

obtained in 1995 and updated on subsequent questionnaires. Education of parents was 

obtained in 2009.
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SLE cases.

The 1995 questionnaire asked about a list of diagnoses that included “lupus”. Every biennial 

questionnaire thereafter asked about “lupus (systemic lupus erythematosus”) and the date of 

diagnosis. The doctors of women who gave consent were asked for copies of medical 

records concerning SLE or to fill out a checklist about the presence of American College of 

Rheumatology criteria for the diagnosis32,33. As previously described24,25, medical record 

review by study rheumatologists confirmed cases as the presence of at least 4 ACR SLE 

classification criteria. An earlier validation in the BWHS found that for the 251 women 

reporting incident or prevalent SLE for whom a physician checklist or medical chart was 

obtained, 84% of cases fulfilled ACR criteria for definite or probable SLE or had clinical 

lupus (SLE diagnosis recorded in a medical chart plus appropriate medication use).34

Analytic cohort.

The current analysis utilizes data from the baseline questionnaire and 10 subsequent follow-

up cycles (1995–2015). The 2005 questionnaire containing the abuse questions was 

completed by 43,179 participants. We excluded 483 women who reported SLE prior to 1995 

and 6,544 women with missing information on abuse. The remaining 36,152 women 

comprised the analytic cohort. The women in the analytic cohort were similar to those 

excluded in terms of the proportion of SLE cases. There were 13 SLE cases among the 6,544 

women with missing abuse data (0.20%), while there were 101 SLE cases among the 36,152 

women with abuse data (0.28%).

Statistical analysis.

We used Cox proportional hazards regression to estimate hazard ratios (HRs) and 95% 

confidence intervals (CIs) for the association of physical and sexual abuse, separately and 

combined, during childhood and adolescence with risk of SLE. Women contributed person-

time from baseline (1995) until SLE diagnosis, death, loss to follow-up, or end of follow-up 

(2015), whichever occurred first. Women who reported SLE but for whom we were unable 

to obtain medical records to confirm the diagnosis were censored at the year of diagnosis. 

The Cox models were jointly stratified by age in 1-year intervals and questionnaire cycle 

(Model 1). Multivariable models for child abuse included age at menarche (<11, 11, 12–14, 

≥15 years), BMI at age 18 (<25, 25–29, ≥30), age began smoking (≤14 years, >14 years/

never), age began alcohol consumption (≤14 years, >14 years/never), age first used oral 

contraceptives (≤14 years, >14 years/never), and parental education (neither parent attended 

college, at least one parent attended college, at least one parent was a college graduate).

Results

A total of 101 incident cases of SLE who completed the child abuse questions were 

confirmed among 670,822 person-years between 1995, the start of follow-up for this 

analysis, and 2015 the last completed follow-up cycle. Among these confirmed cases of 

incident SLE, the mean age at diagnosis was 43 years; mean number of ACR criteria for 

SLE was 5.1 (±1.4); 66% had a hematological disorder, and 33% had a renal disorder. The 

majority of all childhood and adolescent abuse exposures were reported to have started 

during childhood (83% of all participants returning the questionnaire with adolescent abuse 
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also reported childhood abuse). As only one SLE case reported new-onset abuse during 

adolescence, we were unable to analyze abuse beginning in adolescence separately.

As shown in table 1, physical abuse was reported more frequently than sexual abuse. Women 

who reported physical or sexual abuse were younger and heavier during adulthood, had an 

earlier age at menarche, were more likely to smoke or drink alcohol and to start at an earlier 

age, to begin oral contraceptive use at an earlier age, and to have a higher level of education 

than women who reported no abuse. Physical and sexual abuse were unrelated to region of 

the country and neighborhood socioeconomic status.

Table 2 provides data on childhood physical and sexual abuse in relation to SLE. HRs of 

physical and sexual abuse associated with SLE that were adjusted for age and questionnaire 

cycle only were similar to those adjusted for age at menarche, BMI at age 18, age began 

alcohol consumption, age started smoking, age began oral contraceptive use, and parental 

education. The multivariable HRs for ever report of sexual abuse only and ever report of 

both physical and sexual abuse exceeded 2.0, and the estimate for physical and sexual abuse 

was statistically significant (HR= 2.20, 95% CI 1.14–4.21). The multivariable HR for 2 

reports of ≥4 episodes of sexual abuse was 2.51 (95% CI 1.29–4.85); the HR for 5 or more 

reports of ≥4 episodes of physical abuse was 2.37 (95% CI 1.13–4.99). Analyses using an 

alternate scoring method for both physical and sexual abuse yielded similar estimates.

Table 3 shows HRs for the individual questions that contributed to childhood physical and 

sexual abuse according to the distribution of questionnaire responses. The HRs exceeded 2.0 

and were statistically significant for “choked or burned me”, “attacked me in some other 

way”, “exposed genitals against my will”, and “been sexual with me against my will”. The 

number of cases in the highest response category was 3 for “choked or burned me” and 8 or 

more for the other questions.

We sought to address the possibility of recall bias by conducting an analysis restricted to 

incident cases occurring after 2005 when the abuse questions were asked. Based on 21 cases, 

overall, the HR for the highest category of sexual abuse score 2.88 (95% CI: 0.84–9.89) and 

1.68 (95% CI: 0.85–3.35) for the highest category of physical abuse score was (data not 

shown).

Discussion

In the present study, abuse during childhood was associated with increased incidence of SLE 

during adulthood. The increase was approximately 2.5-fold for both physical and sexual 

abuse. Physical abuse was reported more frequently than sexual abuse, and the number of 

episodes associated with this increased risk was greater for physical abuse (at least 5 reports 

of physical abuse occurring at least 4 times) than for sexual abuse (2 reports of sexual abuse 

occurring at least 4 times). Numbers of exposed cases were insufficient to adequately study 

physical abuse in the absence of sexual abuse, or of sexual abuse in the absence of physical 

abuse. The actions most strongly associated with increased SLE were “choked or burned 

me”, “attacked me in some other way”, “exposed genitals against my will”, and “been sexual 
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with me against my will”, but numbers of exposed cases were small and thus the estimates 

had wide confidence intervals.

To our knowledge, this is the largest study of abuse victimization in relation to SLE in U.S. 

Black women. Among 269 prevalent cases of SLE identified in the San Francisco area of 

California, sexual abuse was reported more frequently reported by cases than by a 

comparable sample of people from the Behavioral Risk Factor Surveillance System, of 

which only 12% were Black35. Perhaps the most relevant studies of other exposures are 

those of PTSD in relation to SLE. A study of Iraq and Afghanistan veterans found a higher 

absolute prevalence of PTSD (5.4% women, 1.7% men) among those with autoimmune 

diseases. Veterans of both sexes diagnosed with PTSD were at significantly higher risk of 

diagnosis with any autoimmune condition –alone or combined – including SLE36. In a study 

of predominantly White, civilian female nurses, PTSD symptoms were associated with a 

more than 2-fold increased risk of incident SLE among women who experienced any 

traumatic event compared with those unexposed to trauma4. The PTSD exposure studied in 

the both the veterans and the nurses were mainly adult exposures, whereas we looked at 

abuse during childhood. Another analysis of NHSII data by Feldman et al.15, assessed 

physical and emotional abuse during childhood controlling for a similar covariates (e.g., 

parental education, age at menarche) as in our analysis. Similar to us, they found a 2.57 

times greater risk of SLE (95% CI 1.30–5.12) related to high levels of childhood exposure 

relative to low. They additionally found the association to be partially mediated by adult 

depression and PTSD.

A number of potential mechanisms may explain the observed association between childhood 

physical and sexual abuse with incident SLE. Animal models demonstrate an important link 

between PTSD and increased systemic inflammation, via upregulation of micro-RNA in the 

brain, adrenal glands and blood and higher circulating immunoglobulin-M levels37,38. A 

meta-analysis of 25 studies demonstrated the association between childhood trauma and 

elevated levels of inflammatory biomarkers such as C-reactive protein, interleukin-6, and 

tumor necrosis factor-alpha at a mean age of 42 years39; in fact, subgroup analyses for 

specific types of trauma (physical, sexual, or emotional) revealed a differential impact on 

inflammatory markers by trauma type. While a number of studies have demonstrated that 

childhood trauma may be associated with high inflammation levels decades after exposure6, 

a recent study demonstrated that childhood victimization predicted elevated CRP levels by 

age 18 in young women, independent of genetic and socioeconomic risk of inflammation40. 

Additionally, dysregulation of the hypothalamic-pituitary-adrenal axis has been implicated 

as a modulator of inflammatory activity, potentially leading to activation of the immune 

system41.

The present study has several strengths. The data were collected using a prospective cohort 

study design, with lengthy follow-up. Validated data collection tools were used to assess 

childhood physical and sexual abuse21,28,42; these instruments have been widely used and 

demonstrate high reproducibility within the BWHS29 and in other studies28,43. Furthermore, 

factor analysis of BWHS data indicate that the abuse questions identified the underlying 

constructs they were intended to measure29. Although self-report of child abuse as an adult 

may lead to underreporting of abuse, and thus potentially underestimating the association 
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between child abuse and SLE in the present study, self-report measures of child abuse have 

strong discriminant validity for identifying those with a history of abuse44. Potential SLE 

cases were reviewed and confirmed by study rheumatologists as satisfying accepted 

classification criteria for SLE. Potential childhood and parental confounding factors were 

controlled in the analyses. The Conflict Tactics Scale questions have been associated with 

other outcomes in the BWHS, including age at menarche and obesity18—factors also known 

to be associated with SLE. Additionally, the Black Women’s Health Study has similar 

prevalence estimates of childhood abuse compared to those found in nationally 

representative studies10–12,16,45,46, suggesting that these findings may be generalizable to a 

broader population of US Black women.

Study limitations include the cross-sectional nature of data collection concerning abuse. 

Women were followed for SLE incidence from 1995 to 2015, but experiences of abuse 

during childhood were ascertained in 2005. Although experiences of physical and sexual 

abuse victimization in childhood would have preceded the occurrence of SLE in the BWHS, 

the temporal sequence of reporting abuse experiences did not precede the diagnosis for most 

cases in our analysis. Thus, recall bias could have occurred if women who had SLE 

overreported abuse or were more likely to remember childhood abuse compared to women 

who did not have SLE. Additionally, only those cases of SLE who survived until at least 

2005 had the opportunity to report their experiences of abuse. Therefore, the cases analyzed 

from 1995 to 2005 may underrepresent the most aggressive cases of SLE in the cohort. In 

addition, since there was only one case of abuse that began in adolescence, it was not 

possible to assess child and adolescent abuse separately. We conducted multiple testing (e.g., 

of the individual questions), which increased the possibility of false positives. The positive 

findings in our study need to be independently confirmed in other data. Although we did 

account for potentially important childhood and adult confounders, we did not perform 

mediation analyses to assess whether covariates associated with child abuse and SLE — 

such as cigarette smoking, alcohol consumption, obesity, reproductive factors, or depression

— may actually lie on the causal pathway. Additionally, our study did not control for other 

childhood stressors which may be associated with childhood victimization47. Finally, we 

were unable to assess “early onset” SLE (in adolescence), which may be particularly related 

to childhood exposures.

In summary, this study suggests that childhood physical and sexual abuse, in particular 

severe and frequent abuse, are associated with increased risk of developing SLE among adult 

Black women. Our study contributes to a growing body of evidence demonstrating an 

association between psychosocial factors and SLE. However, the study must be considered 

exploratory as it is the first to assess abuse in childhood and adolescence in relation to SLE 

and it was based on small numbers of exposed cases. Confirmation in other data are 

required, and identification of biologic pathways could provide insight into disease etiology.
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Significance and Innovations

• Exposure to psychosocial stressors have been shown to contribute to the onset 

of SLE and other autoimmune diseases decades after exposure.

• To our knowledge, this is the largest study to explore the role of childhood 

abuse victimization in relation to adult onset SLE in U.S. Black women.

• In this study of U.S. Black women, physical and sexual abuse during 

childhood, in particular severe and frequent abuse, was associated with 

increased incidence of SLE during adulthood.

• Our study contributes to a growing body of evidence demonstrating an 

association between psychosocial factors and SLE, yet it must be considered 

exploratory as it was based on a relatively small number of confirmed cases.
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Table 2.

Hazard ratios for SLE in relation to type and frequency of childhood physical and sexual abuse among 36,152 

participants in the Black Women’s Health 1995 to 2015.

Age- and Questionnaire Period- Adjusted Fully-Adjusted**

Cases Person-years HR 95% CI HR 95% CI

Child abuse type*

None 58 413173 Ref. Ref.

Physical only 28 212301 0.91 0.58 1.43 0.90 0.57 1.42

Sexual only 4 12877 2.11 0.76 5.83 2.04 0.74 5.66

Physical and sexual 11 32469 2.24 1.17 4.27 2.20 1.14 4.21

Sexual abuse score***

0 86 625475 Ref. Ref.

1 5 18956 1.85 0.75 4.56 1.84 0.74 4.54

2 10 26390 2.57 1.33 4.96 2.51 1.29 4.85

Physical Abuse score***

0 62 426049 Ref. Ref.

1–2 20 163969 0.81 0.49 1.35 0.81 0.48 1.34

3–4 11 59963 1.20 0.63 2.27 1.19 0.63 2.27

5+ 8 20840 2.44 1.16 5.10 2.37 1.13 4.99

*
A report of ≥4 instances of each type of abuse.

**
Adjusted for age began alcohol consumption <= 14 years, age began smoking <= 14 years, BMI at age 18 years, age first oral contraceptive use 

<=14 years, parental education level, and age at menarche.

***
To create a childhood physical abuse summary score variable, we assigned 1 point for each report of a physical abuse item that occurred ≥4 

times; to create a childhood sexual abuse summary category, we assigned 1 point or each report of sexual abuse that occurred ≥4 times (e.g., 0=zero 
reports of abuse occurring ≥4 times, 5=five reports of abuse occurring ≥4 times).
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