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Abstract: Background. Although social, behavioral, and health factors influence prevalence and
intensity of pain, very few studies have investigated correlates of pain among economically
disadvantaged older African American (AA) adults. Objective. This study explored social,
behavioral, and health correlates of pain intensity among community-dwelling AA older adults
in an economically disadvantaged area of Los Angeles. Methods. A cross-sectional study on
740 AA older adults (age ≥ 55 years) was conducted in South Los Angeles between 2015 and 2018.
Exploratory variables were age, gender, educational attainment, financial difficulties, living alone,
marital status, smoking, drinking, pain-related chronic medical conditions (CMCs), and depressive
symptoms. Dependent variable was pain intensity. Linear regression was used for data analysis.
Results. Age, financial difficulties, living alone, smoking, pain-related chronic medical conditions,
and depressive symptoms were associated with pain intensity. Individuals with lower age,
higher financial difficulties, those who lived alone, those with a higher number of pain-related
chronic medical conditions, more depressive symptoms, and nonsmokers reported more pain
intensity. Gender, educational attainment, marital status, and drinking were not associated with pain
intensity. Conclusion. The results may help with the health promotion of economically disadvantaged
AA older adults in urban areas.

Keywords: race; ethnicity; blacks; African Americans; ethnic groups; pain; pain intensity

1. Introduction

Epidemiological studies in the general population have identified several factors associated with
pain, such as age, gender, and socioeconomic status (SES) indicators [1,2]. For older adult populations,
living alone, depression, smoking, alcohol use, and pain-related chronic medical conditions (CMCs)
have been identified as correlates with pain [3–7]. Though research has been able to identify these
social, behavioral, and health determinants of pain in general older adult populations, these factors
may vary across racial/ethnic groups.

African American (AA) populations are at heightened risk for greater pain intensity, pain sensitivity,
pain interference (i.e., the interruption of activities due to pain), and disability [8–12], which are among
the main components of pain experiences [11,13,14]. However, AA adults are given less treatment
for pain than their White counterparts [15,16]. A review of the literature has attributed the disparity
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in pain treatment to multiple factors, including patient access and utilization of care, attitudes and
beliefs of the patient, and attitudes and beliefs of the provider [17]. Research has documented major
mismanagement of pain in older AA adult populations [18]. Current evidence has also revealed
false beliefs among White populations and medical students concerning biological differences in AAs,
leading to a racial bias in pain perception and treatment [19].

Many social, behavioral, and health factors have been associated with experiences of pain, but such
correlates may differ in AAs compared to other racial/ethnic groups. Considering the higher risk of
AA populations for pain, the disparity in treatment received, and the increased prevalence of pain
conditions that come with aging [1,2], it is vital to understand how various determinants predict
pain intensity in this particularly vulnerable population of community-dwelling older AA adults in
low-income urban areas. Understanding how these determinants function within this sample will
provide evidence on relevant factors to assess when screening for risk and intervention objectives,
which is especially vital in an area of limited resources similar to the current study’s sample.

This study aims to expand the existing literature on pain experiences by examining the relationship
between pain intensity and a variety of social, behavioral, mental, and physical health factors
among community-dwelling older AA adults in a low-income urban area. These factors include
gender, age, SES indicators (educational attainment and financial difficulties), living arrangements
(living alone and being married), health behaviors (smoking and drinking), depressive symptoms,
and pain-related CMCs.

1.1. Gender and Age

Previous literature has often found gender differences in pain, such that women are at heightened
risk for pain conditions and experience greater pain sensitivity and intensity with lower pain tolerance
level [8,20,21]. Even though research has been focused on the heightened pain sensitivity both in
women and in AA populations [8], little work has been done on potential gender differences in pain
intensity within AA samples.

Age is naturally a factor that has been associated with increases in pain experiences [1,2,22].
Different types of pain have been studied in older adults [6,14,23,24], but less work has been done
specifically on the role of age on pain intensity in AA adults [7,25–27]. Among the research that has
been done, there have interestingly been some findings suggesting that younger age may be associated
with greater pain intensity in AA samples [7,26]. Overall, research among both younger and older AA
adults indicates pain takes a greater toll on AA quality of life and health than for White adults [25,28].
The complicated associations between age, gender, and pain, especially within AA populations who
already have been identified as at risk for increased pain sensitivity and decreased pain treatment,
indicates the need to parse out the relationship of these sociodemographic factors within a population
of community-dwelling older AA adults.

1.2. Socioeconomic Status

Various SES indicators have also been associated with an increased prevalence of pain [13,29].
Research has indicated living in a low socioeconomic area is associated with strong and widespread
pain as well as greater disability and distress [30]. Low educational attainment and low income
level are also related with greater risk of chronic pain following injury [31], higher pain severity,
and greater disability attributed to pain [32,33]. Furthermore, higher education has been associated
with more help-seeking behavior in older adults with chronic pain [23]. In terms of financial difficulties,
evidence has demonstrated a link between economic hardship and pain severity [34]. Financial strain
has been associated with the incidence of pain, while low educational attainment has been associated
with the course of pain in terms of intensity and disability [35]. Additionally, a large population-based
study by Dorner and colleagues (2011) revealed that given the same severity of pain, those in lower
SES groups, stratified by income and education, feel two to three times more disabled by the pain than
those in the highest SES group [32].
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Recent data highlight the racial/ethnic imbalance in educational attainment and financial difficulties,
revealing that 19% of AA young adults have less than a high school education compared to 11% of
White adults [36], and 22% of AAs live below the poverty line compared to 8.8% of White adults [37].
Considering these disparities, these SES indicators are likely to be particularly salient to a sample of
AA older adults from a low-income area and therefore may be relevant in predicting pain intensity.
Although it has been well-established that low SES is associated with health consequences such
as increased morbidity [38,39], more research is needed concerning specific SES indicators, such as
educational attainment and financial difficulties, and their relationship with pain intensity in older
AA samples.

1.3. Living Arrangements

Living arrangements among older adults have been studied for their relationship with pain
experiences. In a recent study on a large sample of older adults, living alone was associated with the
onset of chronic pain for women [4]. However, other evidence has indicated living with a spouse
predicted greater pain interference, or pain that interferes with activities, compared to living alone [40].
More help-seeking behavior was also associated with living alone for older adults with chronic
pain [23]. Few studies have looked at marital status itself in relation to pain and rather have focused
on the influence of certain aspects of the marriage (marital satisfaction, attention, support, etc.) [41].
Some findings indicate that being married in itself is not protective for pain [42], while other research
has found significantly lower pain interference for married patients compared to single patients [43].
Overall, relatively little research has been done on whether the factors of living alone or being married
can in themselves be significant predictors of pain. Furthermore, even less research has been done
specifically for AA samples. Given the role social isolation and a lack of sense of belonging play in
the mental distress of older adults who are unmarried or living alone [44–46], it will be imperative to
understand the relationship these living arrangements have with physical distress for a group of AA
older adults who are already at heightened risk for pain experiences.

1.4. Health Behaviors

Certain health behaviors, such as smoking and alcohol use, have also been associated with
pain [3,6,22,47–49]. People may use these types of behaviors in an attempt to cope with pain,
and furthermore, health problems tend to co-occur with these behaviors, demonstrating another
avenue through which pain intensity and behaviors like smoking and drinking may be linked.
Among older adults, smoking and pain are associated, especially in regard to pain intensity [6].
Recent research has identified a mediational pathway such that pain intensity was associated with
negative affect, which in turn was associated with the urge to smoke [47]. A recent meta-analysis
of the literature on smoking and pain revealed that despite small nicotine-induced analgesic effects,
smoking is related to increased chronic pain [50]. Research has also often shown an association
between alcohol and pain [3,48,49,51,52]. Furthermore, research has shown that this relationship may
be particularly strong for AAs compared to Whites [3,11].

Cumulatively, the research described above suggests a potential cyclical relationship such that
pain promotes the use of cigarettes and alcohol in an attempt to suppress pain. However, the continued
use and excessive dependence on cigarettes and alcohol could lead to pain-related CMCs and increased
pain experiences. This relationship seems especially relevant among AA populations who have an
increased risk for pain, as well as increased exposure to other stressors, such as financial difficulties,
which are also associated with smoking and alcohol consumption [53,54]. However, more research
is needed to understand the relationship between these health behaviors and pain intensity, as most
research has been on predominantly White samples [3,6,47,51].
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1.5. Depressive Symptoms

A recent meta-analysis revealed that pain is significantly related to psychological issues,
including depression [55]. In terms of racial/ethnic differences, research also indicates pain intensity is
associated with greater depressive symptoms for AAs compared to Whites [25]. Additionally, a study
on older AA women revealed that more depressive symptoms significantly predicted greater pain
intensity in that sample [7]. Depressed older adults compared to nondepressed older adults more often
report chronic pain and as well as the pain being more severe and disabling [14]. Furthermore, a recent
study examining pain in a sample similar to the current study—community-dwelling older AA adults
in south Los Angeles—found severe pain to be associated with higher levels of depression [56].

Given the evidence for the relationship between depressive symptoms and pain intensity,
especially in older adults and in AA adults [7,14,25,55,56], it is necessary to include depressive
symptoms in our model of potential predictors for pain intensity within this sample of older AA adults.

1.6. Pain-Related CMCs

As can be expected, pain-related CMCs, such as rheumatoid arthritis and fibromyalgia, are naturally
related to pain [52,57]. A recent study underlined the importance and prevalence of the comorbidity
of multiple pain-related CMCs, such as musculoskeletal conditions and microvascular disease,
in predicting pain in older adults [5]. There is considerable evidence for racial/ethnic disparities in
pain-related CMCs showing that AAs are at increased risk for multiple CMCs [58–60].

Additionally, research in a sample of older AA adults in Los Angeles, similar to the current study,
found evidence for severe mismanagement of pain, especially for those with multiple pain-related
CMCs [18]. Given the heightened prevalence of CMCs in AA populations, especially among those
who are aging, it will be particularly important to determine the relationship between pain-related
CMCs and pain intensity in our community-dwelling sample from an underserved area that may not
have access to proper diagnosis or treatment.

1.7. Current Study

This study examined the association of gender, age, SES indicators (educational attainment
and financial difficulties), living alone, marital status, smoking, drinking, depressive symptoms,
and pain-related CMCs with pain intensity in community-dwelling AA older adults in an economically
disadvantaged area of Los Angeles. Based on the previous literature, we hypothesize that
being a woman, older age, lower educational attainment, more financial difficulties, living alone,
being unmarried, drinking, smoking, greater depressive symptoms, and more pain-related CMCs
would be associated with higher pain intensity. Considering that most of the previous work on these
determinants and pain intensity was conducted among the general population, this study aimed to
uncover the relationship between these social, behavioral, and health factors among an older AA
population in an economically disadvantaged setting.

2. Methods

2.1. Design and Setting

Between 2015 and 2018, a cross-sectional survey was performed with a sample of
community-dwelling older AA adults from an economically disadvantaged area in South Los Angeles.

2.2. Institutional Review Board (IRB)

The Charles R. Drew University of Medicine and Science (CDU) Institutional Review Board
(IRB) approved the study protocol. All participants signed a written informed consent prior to their
enrollment and received a financial incentive.
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2.3. Process and Data Collection

Structured face-to-face interviews were used which included several pages of checklist-style
questionnaires composed by the investigator based on previous research as well as the standard
validated measures cited below and a medication evaluation. The interviews took place over several
hours and were conducted by physicians who were members of the research team in private rooms in
churches or apartments near the areas where participants were recruited. Through structured interviews
and the self-reported checklist-style questionnaires, data were collected concerning demographic factors
(gender and age), SES (educational attainment and financial difficulties), living alone, marital status,
health behaviors (smoking and drinking), depressive symptoms, pain-related CMCs, and pain intensity.
The primary study included a comprehensive evaluation of the medication used by participants which
was not included in the current study.

2.4. Participants

Community-dwelling older AA adults were recruited through convenience sampling from
16 predominantly AA churches, 11 senior residential units, and low-income public housing projects
in South Los Angeles. Recruitment was facilitated through church leaders and apartment managers
who referred eligible adults in their community to participate. Participants were told the study was
a comprehensive health evaluation and would include collecting demographic, social, behavioral,
and health information. Adults were eligible to participate if they were AA, 55 years or older,
could complete an interview in English, and resided in Service Planning Area 6 (SPA 6). SPA 6 was
prioritized as the setting for this study because it is one of the most economically disadvantaged urban
areas in the Los Angeles county, with the highest percentage of household incomes less than 100% of the
Federal Poverty Level (33.6%) and the highest unemployment rate (13.6%) [61,62]. Additionally, SPA 6
has the highest percentage of AAs (27.4%) of the eight SPAs in Los Angeles [61].

Having a chronic pain diagnosis or medical condition was not part of the eligibility criteria for
this sample as the goal of the study was to measure pain intensity for a community-dwelling sample
rather than a clinical sample. Institutionalized adults and those enrolled in other clinical trials were
excluded. Through the process of recruitment and consent, interviewers assessed that there was no
profound cognitive deficit that would prohibit the participant from completing the task. This resulted
in a sample of 740 AA adults aged 55 or older.

2.5. Measures

The current study collected data on demographic factors (gender and age),
SES (educational attainment and financial difficulties), living alone, marital status, health
behaviors (smoking and drinking), depressive symptoms, pain-related CMCs, and pain intensity.

2.5.1. Dependent Variable

Pain Intensity. Pain intensity was measured using four subscales of the McGill Pain Questionnaire–
Short Form 2 (MPQ-SF-2) [63–66]. This consisted of 22 items which asked participants to rate the extent
of their past-week experience of various types of pain on an 11-point numeric scale (0 none to 10 worst
possible). The subscales of the MPQ-SF-2 include: (a) continuity (throbbing, cramping, gnawing,
aching, heavy, and tender pain), (b) intermittence (shooting, stabbing, sharp, splitting, electric-shock,
and piercing pain), (c) neuropathic nature (hot-burning, cold-freezing, itching, tingling or “pins and
needles”, light touch, and numbness pain), and (d) affective domain (tiring-exhausting, sickening,
fearful, and punishing-cruel pain). Based on the average responses to all questions, a total pain score
was calculated [63–66], and more intense pain was indicated by a higher score (α = 0.945).
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2.5.2. Independent Variable

Demographic Factors. Gender was a dichotomous variable (1 female, 0 male), while age was
operationalized as a continuous variable. This information was collected through self-report
checklist-style questionnaires.

Socioeconomic Status (SES). Educational attainment was treated as a continuous variable (years
of schooling), with higher educational attainment reflected by higher scores. Multiple systematic
reviews on the relationship between educational attainment and various health factors have cited
years of education as a common measurement tool [67–69]. We measured financial difficulties using
three items (α = 0.923) that asked how often participants lacked enough money for necessities like
food, rent/mortgage, clothes, and utility bills. Responses for each item were given on a 5-point Likert
scale (1 never to 5 always), and a sum score was built ranging between 3 and 15, with more financial
difficulties (lower SES) indicated by higher scores. The items used were consistent with Pearlin’s list of
chronic financial difficulties experienced by individuals of low SES [70]. This information was collected
through self-report checklist-style questionnaires.

Living Arrangement and Marital Status. Living arrangements and marital status were treated
as dichotomous variables (1 living alone, 0 living with someone else; 1 married, 0 not-married).
This information was collected through self-report checklist-style questionnaires. Previous research
on pain and marital status has also utilized this method of dichotomous measurement [71,72],
Additionally, systematic reviews indicate living alone have often been assessed in a similar way in
research concerning older adults [73,74].

Health Behaviors (Smoking and Drinking). Participants reported their current smoking and drinking
status by answering questions such as “How would you describe your cigarette smoking habits?” and
“Do you drink alcohol?” Responses to the first question included never smoked, previously smoked,
and current smoker. Responses to the second question were yes or no. Both variables were treated
as dichotomous variables (1 ever smoker, 0 never smoker; 1 drinker, 0 nondrinker). While there is
evidence for the validity of self-report measures of smoking and drinking, some self-report bias may
be expected [75,76].

Depressive Symptoms. Depressive symptoms were measured using the 15-item short Geriatric
Depression Scale (GDS) [77,78]. Responses were on a “yes” or “no” scale. Summary scores were
calculated, ranging between 0 to 15, with more depressive symptoms indicated by higher scores.
The GDS-Short form has been used extensively to measure depression among older adults in community
and clinical settings and has shown excellent reliability and validity [77,78].

Pain-Related CMCs. Participants reported whether a physician has ever told them that they have
any of the following CMCs: cancer, gastrointestinal disease, osteoarthritis, and rheumatoid arthritis.
Even though self-reports provide valid information regarding CMCs, some level of measurement bias
is expected [79].

2.6. Statistical Analysis

We used SPSS 22.0 (SPSS Inc., Chicago, IL, USA) to conduct the data analysis. Frequency (%)
and mean (SD) were reported describing the sample. We used Pearson’s correlation to calculate
the bivariate correlations in the overall sample. Linear regression models were applied with pain
intensity as the outcome, and the independent variables, entered simultaneously, were gender, age,
educational attainment, financial difficulties, living alone, marital status, smoking, drinking, depressive
symptoms, and pain-related CMCs. The list of predictors was determined based on the literature
review. Correlation coefficients (b), standard error (SE), 95% confidence intervals (95% CI), and p values
were reported.
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3. Results

3.1. Descriptive Statistics

This study included 740 low-income AA older adults who were 55 years or older. Most participants
(n = 474) were women. Table 1 describes the sample descriptive statistics.

Table 1. Descriptive statistics in the pooled sample (n = 740).

Characteristics n %

Gender

Women 474 64.1
Men 266 35.9

Living Arrangements

Living with others 294 39.7
Live alone 446 60.3

Ever Smoker

No 347 47.0
Yes 391 53.0

Drinking Alcohol

No 481 65.1
Yes 258 34.9

Marital Status

Other 640 86.5
Married 100 13.5

Mean SD

Age 71.7 8.4
Educational Attainment 12.7 2.2

Financial Difficulties 8.9 5.5
Number of pain-related CMCs 1.6 1.2

Depressive symptoms 2.5 2.8
Pain Intensity 2.0 2.3

SD: Standard deviation; CMCs: Chronic medical conditions.

3.2. Bivariate Correlations

Table 2 shows the summary of bivariate (zero order) correlations between the study variables.
As this table shows, age, financial difficulties, marital status, living alone, ever smoking status, drinking,
depressive symptoms, and number of pain-related CMCs were all correlated with pain intensity.
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Table 2. Bivariate correlations.

Characteristics 1 2 3 4 5 6 7 8 9 10 11

1 Age 1 −0.08* −0.18** −0.31** −0.00 0.06 −0.27** −0.21** −0.08* −0.25** −0.23**
2 Gender 1 −0.11** 0.07 0.12** −0.09* 0.17** 0.04 −0.17** 0.02 −0.07

3 Educational
Attainment 1 −0.08* 0.06 −0.04 −0.06 0.09* −0.08* −0.07 −0.02

4 Financial
difficulties 1 −0.07* 0.12** 0.31** 0.16** 0.27** 0.43** 0.36**

5 Married 1 −0.41** −0.06 −0.08* −0.05 −0.07 −0.08*
6 Living alone 1 0.12** 0.08* 0.12** 0.12** 0.16**

7 Smoking 1 0.24** 0.17** 0.23** 0.14**
8 Drinking 1 0.07 0.08* 0.12**

9 Pain-related CMCs 1 0.36** 0.54**
10 Depressive

symptoms 1 0.46**

11 Pain intensity 1

SE: Standard error; 95% CI = 95% Confidence interval; CMCs: Chronic medical conditions; * p < 0.05, ** p < 0.01.

3.3. Linear Regression

As Table 3 shows, age, financial difficulties, living alone, smoking, pain-related CMCs,
and depressive symptoms were associated with pain intensity. Individuals who were younger,
those with higher financial difficulties, individuals who lived alone, nonsmokers, individuals with
a higher number of pain-related CMCs, and individuals with more depressive symptoms reported
more pain intensity. Gender, educational attainment, marital status, and drinking were not associated
with pain intensity.

Table 3. Multivariable model of determinants of pain intensity in a sample of economically
disadvantaged AA older adults in South Los Angeles.

Characteristics B SE 95% CI p

Age −0.03 0.01 (−0.05, −0.01) 0.001
Gender −0.01 0.14 (−0.29, 0.28) 0.967

Educational
attainment 0.02 0.03 (−0.04, 0.08) 0.594

Financial Difficulty 0.04 0.01 (0.02, 0.07) 0.001
Married −0.07 0.21 (−0.48, 0.35) 0.749

Living alone 0.36 0.15 (0.07, 0.65) 0.015
Ever Smoker −0.31 0.15 (−0.60, −0.03) 0.032

Drinking alcohol 0.20 0.15 (−0.09, 0.49) 0.175
Pain-related CMCs

(n) 0.80 0.06 (0.68, 0.92) 0.000

Depressive
Symptoms 0.19 0.03 (0.13, 0.24) 0.000

Constant 1.70 0.87 (−0.01, 3.42) 0.052

SE: Standard error; 95% CI = 95% Confidence interval; CMCs: Chronic medical conditions.

4. Discussion

Age, living arrangement, financial difficulties, smoking status, depressive symptoms,
and pain-related CMCs were significantly correlated with pain intensity among a sample of older AA
adults living in an economically disadvantaged setting. Individuals who were on the younger side of
the age range, higher financial difficulties, individuals who lived alone, nonsmokers, individuals with
higher number of pain-related CMCs, and individuals with more depressive symptoms reported
greater pain intensity. However, gender, educational attainment, marital status, and drinking were not
associated with pain intensity.
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4.1. Age, Gender, and Pain Intensity

While much of the research in the broader population would suggest that older age would predict
higher pain intensity [1,2,22], our findings demonstrate that within this AA sample, younger age was
associated with greater pain intensity. Even though research comparing across races has found that
older AA adults are at higher risk for pain than older White adults [25,27], research comparing the effects
of age within AA samples have found that younger age was associated with more pain intensity [7,26],
which aligns with our findings. Baker and colleagues attributed the finding of higher pain intensity in
younger AA adults to the possibility of the crossover effect, which suggests minority members who
reach old age have built up physical and psychological resilience as well as effective coping methods,
providing them with some protection their younger or majority race/ethnicity counterparts may not
have [7,80]. More research is needed to parse out the nuances and mechanisms of the relationship
between age and pain in the AA population.

Similarly, gender differences have often been found across pain metrics indicating women are
more likely to have higher pain intensity [8,20,21], yet our results show gender did not significantly
predict pain intensity in our sample. This may align with more recent research which found that
when women and men experience the same level of pain severity, women have higher levels of
activity and pain acceptance than men [81]. Furthermore, in a study of older adults, women were
more likely to seek help for chronic pain [23]. Therefore, it is possible that women may handle
and seek out treatment for pain differently than men which may have been overlooked in previous
studies. Furthermore, it is possible the women in this study handle pain particularly well given the
majority of participants were women and the average pain score was relatively low. Even though
there are multiple studies demonstrating the heightened risk of pain predicted by gender and race
independently [1,2,10,25], relatively little work has examined the role of gender within a racial/ethnic
minority group. Perhaps the older AA women in this study have a particular resilience to pain
following a similar theory as the crossover effect cited above [7,80], which suggests coping methods
as well as physical and psychological resilience accumulate over time among minority members.
According to the interaction theory of race/ethnicity and gender, older AA women hold multiple
subordinate identities in society, and therefore, their experiences of disparities are compounded [82,83].
Perhaps the AA women who have reached older age have accumulated specific skills or resiliencies in
order to deal with physical and psychological pain, and therefore, the typical gender differences in pain
intensity do not appear in our findings. Future research should seek to replicate these findings in other
samples of older AA adults in order to understand if gender differences in pain vary by race/ethnicity
or age. The current study adds to the literature by demonstrating that within a sample of low-income
older AA adults, gender does not significantly correlate with pain intensity as one may expect based
on research conducted in the broader population.

4.2. SES and Pain Intensity

Of the two SES indicators measured in this study, financial difficulties were associated with
pain intensity, while educational attainment was not. Despite previous research which suggests that
low SES, specifically lower educational attainment, is associated with more pain [31–33], the current
findings align with other recent research which indicates educational attainment does not provide the
same protective benefits for AA populations compared to Whites [84,85]. This research, along with
our findings, provides support for the minorities’ diminished returns (MDR) theory which suggests
minority populations such as AAs receive smaller health gains as their SES increases compared to
Whites [86]. The current findings further our understanding of the MDR theory by showing educational
attainment was not associated with pain intensity within this population of older AA adults in a low
socioeconomic area.

On the other hand, financial difficulties were associated with higher pain intensity for this sample.
This aligns with past research findings which have linked financial strain to greater risk for chronic
pain following injury [31], pain incidence [35], and pain severity [32]. Given the disparity between AAs
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living below the poverty line compared to Whites [37], it is understandable that financial difficulties
may be an especially relevant predictor of increased pain intensity in our sample of older AA adults
from an economically disadvantaged area. This finding sheds further light on an important risk factor
for well-being in AA populations like this.

4.3. Living Arrangements and Pain Intensity

Our findings revealed that living alone but not marital status predicted pain intensity.
While some research has found that for older adults, living alone was associated with pain onset [4],
other research has indicated marital status and certain factors about the marriage (i.e., spouse attention,
marital satisfaction) could be more predictive of pain [40,41]. Given these complicated findings,
the current research adds to the literature on living arrangements and pain specifically for AA adults—a
population where little research has been done on this subject. Our findings demonstrate that those
who were living alone were at risk for higher pain intensity.

Given previous findings that social isolation is related to health, such that it is associated
with higher stress intensity and less efficacious physiological repair and wound-healing [44], it is
understandable how living alone could influence pain intensity. Furthermore, there is an increasing
amount of evidence for the role of loneliness in pain, with recent longitudinal work indicating social
isolation can predict increases in future pain interference [87]. Additional research has found pain
intensity and pain frequency are associated with greater loneliness and worse social functioning [88].
Our findings indicating the relationship between living alone and pain intensity may best be explained
within the context of these potential mediating factors. Additionally, other social factors not measured
in the current study which may protect against pain intensity could be harder to access for older AA
adults living alone. Family support, for example, is related to less pain intensity, higher activity levels,
and less reliance on pain medication [89]. Furthermore, our results showing a lack of association
between marital status align with other research which has shown qualities of the marriage itself rather
than marital status alone are better predictors of pain [41,42]. Future research should continue to
explore the aspects of living alone that could mediate the relationship found in our results as well as the
aspects of marriage that may act as risk or protective factors for pain in low-income older AA adults.

4.4. Health Behaviors and Pain Intensity

Past research indicates a relationship between both smoking and drinking and pain [3,6,22,48,49,90].
Our findings did indicate an association between pain intensity and nonsmoking but no association
between pain intensity and drinking in our sample of older AA adults. We might expect a cyclical
relationship such that people use these types of health behaviors in an attempt to dampen pain
intensity, but increased frequency of these health behaviors, in turn, leads to other chronic issues
and potentially increased pain [48,52]. Past research has demonstrated this association in AA
populations [90,91], even showing a stronger relationship between pain and substance use for AAs
compared to Whites [3,11].

While those with more pain may cite smoking as a coping strategy, research has found smoking
cigarettes is associated with greater pain intensity and pain interference [92]. Other research indicates
that smokers may report having a need to smoke but also show significantly higher levels of emotional
distress and rely on medication more than nonsmokers [93]. A recent meta-analysis attempted to
clarify this complex literature on pain and smoking, and found that, while smoking can provide a small
acute nicotine-induced analgesia which may make smoking rewarding, current smoking is associated
with more severe pain [50]. Our findings that nonsmoking was related to increased pain intensity,
therefore, do not align with this past research. There is, however, some research specifically in AA
samples, indicating smoking is linked to less pain intensity and smoking abstinence is associated with
increased acute pain [90,91], which would align with our current findings. Future research should
explore whether this relationship between nonsmoking and pain intensity is unique to AA populations.
Furthermore, it is possible that those in who were classified as “ever smokers” are made up mostly of
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previous rather than current smokers, considering current smokers would be less likely to reach older
age and therefore be a part of our sample, and this may at least partially explain why we did not find
the typical association between smoking and pain.

Previous research has indicated a relationship between pain interference and alcohol abuse or
alcohol-related problems that is stronger for AAs compared to Whites [3,11]. However, moderate alcohol
consumption is related to pain reductions, suggesting a potential curvilinear relationship between
moderate alcohol consumption and pain improvement but deleterious pain outcomes related to
excessive drinking [48,52]. However, our findings of no association between alcohol use and pain
intensity do not align with past research. It is possible that our measurement of alcohol use may have
prevented us from the detection of this relationship. The current study did not measure alcohol use
disorder (AUD) or alcohol dependence but only current drinking status. It is possible that if the study
had more data on the level of these health behaviors, a higher severity of drinking might have revealed
the expected relationship found in other literature.

4.5. Depressive Symptoms and Pain Intensity

As expected, based on previous literature, our findings indicate depressive symptoms are
positively associated with pain intensity. The Black–White paradox, however, proposes that even
though AA populations are exposed to greater distress and health issues, they display lower rates of
mental disorders such as depression, suggesting that the pain–depression link may be weaker than
expected in AA older adults [94]. The current findings run contrary to the Black–White paradox,
however, and expand the understanding of mental well-being in AAs by taking into account depressive
symptoms regardless of disorder diagnosis. This is imperative considering that past research has
indicated disparities in diagnosis of depression in AAs [95] and higher chronicity and severity of
depressive symptoms for AAs compared to Whites [96].

Our findings align and add to past research which has indicated pain intensity is associated with
greater depressive symptoms in AAs and older adult samples [7,14,25,56]. This research helps to clarify
the Black–White paradox theory surrounding the mental resilience of AA populations when exposed
to distress such as pain intensity. Furthermore, it highlights depressive symptoms as a significant
predictor of pain intensity in a sample of older AA adults, specifically from a low-income area who
have fewer access to not only physical but also mental health resources.

4.6. Pain-Related CMCs and Pain Intensity

As predicted, pain-related CMCs were strongly correlated with pain intensity in our sample.
Research on pain intensity has been studied in relation to a variety of medical conditions, both those that
are typically pain conditions and those that are nonpain conditions [5,52,57]. Including pain-related
CMCs as a predictor of pain is especially relevant in our sample, given that AAs are at heightened risk
for a variety of CMCs that may or may not be associated with pain [58–60].

Demonstrating the relationship between pain-related CMCs and pain intensity in this sample
of older AA adults in a low-income area is especially relevant given that aging AAs are at
heightened risk for CMCs, and the area itself may lack resources for treatment for these conditions.
Furthermore, research has shown low-income older AA adults experience severe mismanagement of
pain, especially when they have multiple pain-related CMCs [18]. This research further highlights the
necessity to focus on pain-related CMCs in these underserved populations in order to address the risk
for pain intensity.

4.7. Bivariate Correlations

In addition to the results above yielded from our linear regression analysis, we also gained
important information from our bivariate correlation analysis. While our linear regression adjusted for
covariates, the bivariate correlation analysis revealed the unadjusted relationship between variables.
Through this analysis, depressive symptoms and CMCs were identified as two variables which
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were most strongly associated with pain intensity. As stated above, this naturally aligns with our
hypotheses as well as previous research on these variables. Depressive symptoms have been linked to
pain [55], and this relationship appears especially strong in AA and older adult samples [7,14,25,56].
Furthermore, CMCs are understandably strongly related to pain [5,57], and AAs specifically are at
heightened risk for a variety of CMCs [58–60]. These results, along with the linear regression
results, add to the literature by showing the strength of this relationship in a sample at the
intersection of multiple previously studied demographics (i.e., older AA adults in a low-income
setting). Furthermore, it demonstrates the necessity to consider these physical and mental health
conditions when screening for and focusing on interventions towards risk for pain intensity.

4.8. Limitations

This study is not without limitations. Causal associations cannot be inferred due the cross-sectional
design of the study. Furthermore, this study did not have data on area level factors, household income,
or history of depression, nor did it use clinical records to verify CMCs or mental health diagnosis.
Thus, self-report (measurement) bias may exist. Furthermore, our measures of drinking and smoking
did not take into account the frequency or quantity of consumption which could provide additional
understanding about the relationship between these factors and pain intensity. Future research should
use administrative data, medical chart review, and additional health behavior measures to attempt
to replicate and expand on these findings. Our measures of marital status did not take into account
a variety of other possible relationship statuses, such as long-term partnership, divorce, or widowhood.
Our dichotomous measure of living alone also did not measure social support that comes outside
of cohabitation. These various other aspects of relationship status and living arrangements could
provide more insight into aspects of pain intensity for this sample and should be implemented in
future research. The pain intensity measure was designed to assess the intensity of various types
of pain within the last week and therefore did not assess the frequency or persistency of this pain.
Considering pain intensity is just one component within the concept of pain experiences, future research
should explore the relationship of these variables with other aspects of pain, such as frequency, site of
pain, and pain interference.

Additionally, generalizability of these results cannot be guaranteed due to the nonrandom
sampling. This sample was taken from one location and was made up of mostly women, which reduces
the generalizability of these findings as well. Notwithstanding these limitations, this study provides
important evidence furthering our understanding of determinants of pain intensity among older AA
adults within a low-income urban setting.

5. Conclusions

Age, financial difficulties, pain-related CMCs, living alone, smoking status, and depressive
symptoms are all significantly associated with pain intensity for older AA adults in a low-income area
of Los Angeles. Future research should also focus on discovering the most effective ways to reduce
the burden of pain in older AA samples. Given the limited resources in low-income urban areas,
these determinants should be prioritized as factors to be screened for in order to identify older AA
adults at risk for heightened pain intensity. Clinical interventions may also address these factors as
a means to improve overall well-being of AA older adults through reducing risk for pain intensity.

Author Contributions: M.C.E. prepared the first draft and revised the paper. M.B. designed the study, secured
the funding, conducted the study, collected the data, and revised the manuscript. S.A. analyzed the data,
conceptualized this report, and contributed to the revision of the paper. All authors approved the final draft.

Funding: This study was supported by the Center for Medicare and Medicaid Services (CMS) Grant 1H0CMS331621
to Charles R. Drew University of Medicine and Science (PI: M. Bazargan). Additionally, Bazargan and Assari are
supported by the NIH under Awards 54MD008149”, R25MD007610, 2U54MD007598, and U54 TR001627.

Conflicts of Interest: The authors declare no conflicts of interest.



Int. J. Environ. Res. Public Health 2019, 16, 3894 13 of 17

References

1. Elliott, A.M.; Smith, B.H.; Penny, K.I.; Cairns Smith, W.; Alastair Chambers, W. The epidemiology of chronic
pain in the community. Lancet 1999, 354, 1248–1252. [CrossRef]

2. Smith, B.H.; Elliott, A.M.; Chambers, W.A.; Smith, W.C.; Hannaford, P.C.; Penny, K. The impact of chronic
pain in the community. Fam. Pract. 2001, 18, 292–299. [CrossRef] [PubMed]

3. Brennan, P.L.; SooHoo, S. Pain and Use of Alcohol in Later Life: Prospective Evidence from the Health and
Retirement Study. J. Aging Health 2013, 25, 656–677. [CrossRef] [PubMed]

4. Leung, Y.Y.; Teo, S.L.; Chua, M.B.; Raman, P.; Liu, C.; Chan, A. Living arrangements, social networks and
onset or progression of pain among older adults in Singapore. Geriatr. Gerontol. Int. 2016, 16, 693–700.
[CrossRef] [PubMed]

5. Baker, T.A.; Clay, O.J.; Johnson-Lawrence, V.; Minahan, J.A.; Mingo, C.A.; Thorpe, R.J.; Ovalle, F.; Crowe, M.
Association of multiple chronic conditions and pain among older black and white adults with diabetes
mellitus. BMC Geriatr. 2017, 17, 255. [CrossRef] [PubMed]

6. Jakobsson, U.; Larsson, C. Smoking and Chronic Pain among People Aged 65 Years and Older. Pain Pract.
2014, 14, 237–244. [CrossRef]

7. Baker, T.A.; Buchanan, N.T.; Corson, N. Factors influencing chronic pain intensity in older black women:
Examining depression, locus of control, and physical health. J. Womens Health (Larchmt) 2008, 17, 869–878.
[CrossRef]

8. Weisse, C.S.; Foster, K.K.; Fisher, E.A. The Influence of Experimenter Gender and Race on Pain Reporting:
Does Racial or Gender Concordance Matter? Pain Med. 2005, 6, 80–87. [CrossRef]

9. Rahim-Williams, F.B.; Riley, J.L.; Herrera, D.; Campbell, C.M.; Hastie, B.A.; Fillingim, R.B. Ethnic identity
predicts experimental pain sensitivity in African Americans and Hispanics. Pain 2007, 129, 177–184.
[CrossRef]

10. Green, C.R.; Ndao-Brumblay, S.K.; Nagrant, A.M.; Baker, T.A.; Rothman, E. Race, age, and gender influences
among clusters of african american and white patients with chronic pain. J. Pain 2004, 5, 171–182. [CrossRef]

11. Barry, D.T.; Glenn, C.P.; Hoff, R.A.; Potenza, M.N. Pain Interference, Psychopathology, and General Medical
Conditions among Black and White Adults in the US General Population. J. Addict. Med. 2017, 11, 98–105.
[CrossRef] [PubMed]

12. Rahim-Williams, B.; Riley, J.L., III; Williams, A.K.K.; Fillingim, R.B. A Quantitative Review of Ethnic Group Differences
in Experimental Pain Response: Do Biology, Psychology, and Culture Matter? Pain Med. 2012, 13, 522–540. [CrossRef]
[PubMed]

13. Torrance, N.; Smith, B.H.; Bennett, M.I.; Lee, A.J. The Epidemiology of Chronic Pain of Predominantly
Neuropathic Origin. Results from a General Population Survey. J. Pain 2006, 7, 281–289. [CrossRef] [PubMed]

14. Hanssen, D.J.; Naarding, P.; Collard, R.M.; Comijs, H.C.; Oude Voshaar, R.C. Physical, lifestyle, psychological,
and social determinants of pain intensity, pain disability, and the number of pain locations in depressed
older adults. Pain 2014, 155, 2088–2096. [CrossRef] [PubMed]

15. Cleeland, C.S.; Gonin, R.; Baez, L.; Loehrer, P.; Pandya, K.J. Pain and Treatment of Pain in Minority Patients
with Cancer: The Eastern Cooperative Oncology Group Minority Outpatient Pain Study. Ann. Intern. Med.
1997, 127, 813–816. [CrossRef] [PubMed]

16. Beaudoin, F.L.; Gutman, R.; Zhai, W.; Merchant, R.C.; Clark, M.A.; Bollen, K.A.; Hendry, P.; Kurz, M.C.;
Lewandowski, C.; Pearson, C.; et al. Racial differences in presentations and predictors of acute pain after
motor vehicle collision. Pain 2018, 159, 1056–1063. [CrossRef] [PubMed]

17. Shavers, V.L.; Bakos, A.; Sheppard, V.B. Race, ethnicity, and pain among the US adult population. J. Health
Care Poor Underserved 2010, 21, 177–220. [CrossRef]

18. Yazdanshenas, H.; Bazargan, M.; Smith, J.; Martins, D.; Motahari, H.; Orum, G. Pain Treatment of Underserved
Older African Americans. J. Am. Geriatr. Soc. 2016, 64, 2116–2121. [CrossRef]

19. Hoffman, K.M.; Trawalter, S.; Axt, J.R.; Oliver, M.N. Racial bias in pain assessment and treatment
recommendations, and false beliefs about biological differences between blacks and whites. Proc. Natl. Acad.
Sci. USA 2016, 113, 4296–4301. [CrossRef]

20. Fillingim, R.B.; King, C.D.; Ribeiro-Dasilva, M.C.; Rahim-Williams, B.; Riley, J.L. Sex, Gender, and Pain:
A Review of Recent Clinical and Experimental Findings. J. Pain 2009, 10, 447–485. [CrossRef]

http://dx.doi.org/10.1016/S0140-6736(99)03057-3
http://dx.doi.org/10.1093/fampra/18.3.292
http://www.ncbi.nlm.nih.gov/pubmed/11356737
http://dx.doi.org/10.1177/0898264313484058
http://www.ncbi.nlm.nih.gov/pubmed/23640817
http://dx.doi.org/10.1111/ggi.12539
http://www.ncbi.nlm.nih.gov/pubmed/26081796
http://dx.doi.org/10.1186/s12877-017-0652-8
http://www.ncbi.nlm.nih.gov/pubmed/29084525
http://dx.doi.org/10.1111/papr.12067
http://dx.doi.org/10.1089/jwh.2007.0452
http://dx.doi.org/10.1111/j.1526-4637.2005.05004.x
http://dx.doi.org/10.1016/j.pain.2006.12.016
http://dx.doi.org/10.1016/j.jpain.2004.02.227
http://dx.doi.org/10.1097/ADM.0000000000000281
http://www.ncbi.nlm.nih.gov/pubmed/28067758
http://dx.doi.org/10.1111/j.1526-4637.2012.01336.x
http://www.ncbi.nlm.nih.gov/pubmed/22390201
http://dx.doi.org/10.1016/j.jpain.2005.11.008
http://www.ncbi.nlm.nih.gov/pubmed/16618472
http://dx.doi.org/10.1016/j.pain.2014.07.019
http://www.ncbi.nlm.nih.gov/pubmed/25072890
http://dx.doi.org/10.7326/0003-4819-127-9-199711010-00006
http://www.ncbi.nlm.nih.gov/pubmed/9382402
http://dx.doi.org/10.1097/j.pain.0000000000001186
http://www.ncbi.nlm.nih.gov/pubmed/29438226
http://dx.doi.org/10.1353/hpu.0.0255
http://dx.doi.org/10.1111/jgs.14302
http://dx.doi.org/10.1073/pnas.1516047113
http://dx.doi.org/10.1016/j.jpain.2008.12.001


Int. J. Environ. Res. Public Health 2019, 16, 3894 14 of 17

21. Bartley, E.J.; Fillingim, R.B. Sex differences in pain: A brief review of clinical and experimental findings.
Br. J. Anaesth. 2013, 111, 52–58. [CrossRef] [PubMed]

22. Manchikanti, L.; Singh, V.; Falco, F.J.E.; Benyamin, R.M.; Hirsch, J.A. Epidemiology of Low Back Pain in
Adults. Neuromodul. Technol. Neural Interface 2014, 17, 3–10. [CrossRef] [PubMed]

23. Cornally, N.; McCarthy, G. Chronic pain: The help-seeking behavior, attitudes, and beliefs of older adults
living in the community. Pain Manag. Nurs. Off. J. Am. Soc. Pain Manag. Nurses 2011, 12, 206–217. [CrossRef]
[PubMed]

24. Cederbom, S.; Söderlund, A.; Denison, E.; von Heideken Wågert, P. Chronic pain among older women living
alone. A study focusing on disability and morale. Eur. J. Physiother. 2014, 16, 139–150. [CrossRef]

25. Green, C.R.; Baker, T.A.; Smith, E.M.; Sato, Y. The Effect of Race in Older Adults Presenting for Chronic
Pain Management: A Comparative Study of Black and White Americans. J. Pain 2003, 4, 82–90. [CrossRef]
[PubMed]

26. Baker, T.A.; Green, C.R. Intrarace differences among black and white americans presenting for chronic pain
management: The influence of age, physical health, and psychosocial factors. Pain Med. 2005, 6, 29–38.
[CrossRef]

27. Fuentes, M.; Hart-Johnson, T.; Green, C.R. The association among neighborhood socioeconomic status,
race and chronic pain in black and white older adults. J. Natl. Med. Assoc. 2007, 99, 1160–1169.

28. Green, C.R.; Baker, T.A.; Sato, Y.; Washington, T.L.; Smith, E.M. Race and chronic pain: A comparative study
of young black and white Americans presenting for management. J. Pain 2003, 4, 176–183. [CrossRef]

29. Poleshuck, E.L.; Green, C.R. Socioeconomic disadvantage and pain. Pain 2008, 136, 235–238. [CrossRef]
30. Brekke, M.; Hjortdahl, P.; Kvien, T.K. Severity of musculoskeletal pain: Relations to socioeconomic inequality.

Soc. Sci. Med. 2002, 54, 221–228. [CrossRef]
31. Herrera-Escobar, J.P.; Seshadri, A.J.; Rivero, R.; Toppo, A.; Al Rafai, S.S.; Scott, J.W.; Havens, J.M.; Velmahos, G.;

Kasotakis, G.; Salim, A.; et al. Lower education and income predict worse long-term outcomes after injury.
J. Trauma Acute Care Surg. 2019, 87, 104–110. [CrossRef] [PubMed]

32. Dorner, T.E.; Muckenhuber, J.; Stronegger, W.J.; Ràsky, E.; Gustorff, B.; Freidl, W. The impact of socio-economic
status on pain and the perception of disability due to pain. Eur. J. Pain 2011, 15, 103–109. [CrossRef]
[PubMed]

33. Roth, R.S.; Punch, M.R.; Bachman, J.E. Educational achievement and pain disability among women with
chronic pelvic pain. J. Psychosom. Res. 2001, 51, 563–569. [CrossRef]

34. Rios, R.; Zautra, A.J. Socioeconomic disparities in pain: The role of economic hardship and daily financial
worry. Health Psychol. 2011, 30, 58–66. [CrossRef] [PubMed]

35. Thomtén, J.; Soares Joaquim, J.F.; Sundin, Ö. Pain among women: Associations with socio-economic factors
over time and the mediating role of depressive symptoms. Scand. J. Pain 2012, 3, 62–67. [CrossRef] [PubMed]

36. Musu-Gillette, L.; Robinson, J.; McFarland, J.; KewalRamani, A.; Zhang, A.; Wilkinson-Flicker, S. Status and
Trends in the Education of Racial and Ethnic Groups 2016; National Center for Education Statistics, U.S.
Department of Education: Washington, DC, USA, 2016.

37. Semega, J.L.; Fontenot, K.R.; Kollar, M.A. Income and Poverty in the United States: 2016; Current Population
Reports; U.S. Census Bureau: Washington, DC, USA, 2017.

38. Anderson, N.B.; Armstead, C.A. Toward understanding the association of socioeconomic status and health:
A new challenge for the biopsychosocial approach. Psychosom. Med. 1995, 57, 213–225. [CrossRef]

39. Adler, N.E.; Boyce, T.; Chesney, M.A.; Cohen, S.; Folkman, S.; Kahn, R.L.; Syme, S.L. Socioeconomic status
and health. The challenge of the gradient. Am. Psychol. 1994, 49, 15–24. [CrossRef]

40. Vigil, J.M.; Pendleton, P.; Coulombe, P.; Vowles, K.E.; Alcock, J.; Smith, B.W. Pain patients and who they live with: A
correlational study of coresidence patterns and pain interference. Pain Res. Manag. 2014, 19, e109–e114. [CrossRef]

41. Turk, D.C.; Kerns, R.D.; Rosenberg, R. Effects of marital interaction on chronic pain and disability: Examining
the down side of social support. Rehabil. Psychol. 1992, 37, 259–274. [CrossRef]

42. Reese, J.B.; Somers, T.J.; Keefe, F.J.; Mosley-Williams, A.; Lumley, M.A. Pain and functioning of rheumatoid arthritis
patients based on marital status: Is a distressed marriage preferable to no marriage? J. Pain 2010, 11, 958–964.
[CrossRef]

43. Rana, A.Q.; Qureshi, A.R.M.; Mumtaz, A.; Abdullah, I.; Jesudasan, A.; Hafez, K.K.; Rana, M.A. Associations
of pain and depression with marital status in patients diagnosed with Parkinson’s disease. Acta Neurol. Scand.
2016, 133, 276–280. [CrossRef] [PubMed]

http://dx.doi.org/10.1093/bja/aet127
http://www.ncbi.nlm.nih.gov/pubmed/23794645
http://dx.doi.org/10.1111/ner.12018
http://www.ncbi.nlm.nih.gov/pubmed/25395111
http://dx.doi.org/10.1016/j.pmn.2010.12.006
http://www.ncbi.nlm.nih.gov/pubmed/22117752
http://dx.doi.org/10.3109/21679169.2014.893448
http://dx.doi.org/10.1054/jpai.2003.8
http://www.ncbi.nlm.nih.gov/pubmed/14622719
http://dx.doi.org/10.1111/j.1526-4637.2005.05014.x
http://dx.doi.org/10.1016/S1526-5900(02)65013-8
http://dx.doi.org/10.1016/j.pain.2008.04.003
http://dx.doi.org/10.1016/S0277-9536(01)00018-1
http://dx.doi.org/10.1097/TA.0000000000002329
http://www.ncbi.nlm.nih.gov/pubmed/31033884
http://dx.doi.org/10.1016/j.ejpain.2010.05.013
http://www.ncbi.nlm.nih.gov/pubmed/20558096
http://dx.doi.org/10.1016/S0022-3999(01)00242-2
http://dx.doi.org/10.1037/a0022025
http://www.ncbi.nlm.nih.gov/pubmed/21299295
http://dx.doi.org/10.1016/j.sjpain.2011.12.003
http://www.ncbi.nlm.nih.gov/pubmed/29913780
http://dx.doi.org/10.1097/00006842-199505000-00003
http://dx.doi.org/10.1037/0003-066X.49.1.15
http://dx.doi.org/10.1155/2014/651383
http://dx.doi.org/10.1037/h0079108
http://dx.doi.org/10.1016/j.jpain.2010.01.003
http://dx.doi.org/10.1111/ane.12454
http://www.ncbi.nlm.nih.gov/pubmed/26147247


Int. J. Environ. Res. Public Health 2019, 16, 3894 15 of 17

44. Cacioppo, J.T.; Hawkley, L.C. Social Isolation and Health, with an Emphasis on Underlying Mechanisms.
Perspect. Biol. Med. 2003, 46, S39–S52. [CrossRef] [PubMed]

45. McLaren, S. The relationship between living alone, sense of belonging, and depressive symptoms among
older men: The moderating role of sexual orientation. Aging Ment. Health 2018. [CrossRef] [PubMed]

46. Hu, X.; Cheng, Q.; Peng, X.; Zhang, X.; Huang, C. Living arrangements and risk for late life depression:
A meta-analysis of published literature. Int. J. Psychiatry Med. 2012, 43, 19–34. [CrossRef]

47. Kosiba, J.D.; Zale, E.L.; Ditre, J.W. Associations between pain intensity and urge to smoke: Testing the role of
negative affect and pain catastrophizing. Drug Alcohol Depend. 2018, 187, 100–108. [CrossRef] [PubMed]

48. Zale, E.L.; Maisto, S.A.; Ditre, J.W. Interrelations between pain and alcohol: An integrative review. Clin.
Psychol. Rev. 2015, 37, 57–71. [CrossRef]

49. Yeung, E.W.; Craggs, J.G.; Gizer, I.R. Comorbidity of Alcohol Use Disorder and Chronic Pain: Genetic
Influences on Brain Reward and Stress Systems. Alcohol. Clin. Exp. Res. 2017, 41, 1831–1848. [CrossRef]

50. Ditre, J.W.; Heckman, B.W.; Zale, E.L.; Kosiba, J.D.; Maisto, S.A. Acute analgesic effects of nicotine and
tobacco in humans: A meta-analysis. Pain 2016, 157, 1373–1381. [CrossRef]

51. Zale, E.L.; LaRowe, L.R.; Boissoneault, J.; Maisto, S.A.; Ditre, J.W. Gender differences in associations between
pain-related anxiety and alcohol use among adults with chronic pain. Am. J. Drug Alcohol Abus. 2019, 45, 479–487.
[CrossRef]

52. Scott, J.R.; Hassett, A.L.; Schrepf, A.D.; Brummett, C.M.; Harris, R.E.; Clauw, D.J.; Harte, S.E. Moderate
Alcohol Consumption Is Associated with Reduced Pain and Fibromyalgia Symptoms in Chronic Pain
Patients. Pain Med. 2018, 19, 2515–2527. [CrossRef]

53. Assari, S.; Smith, J.; Mistry, R.; Farokhnia, M.; Bazargan, M. Substance Use among Economically
Disadvantaged African American Older Adults; Objective and Subjective Socioeconomic Status. Int. J.
Environ. Res. Public Health 2019, 16, 1826. [CrossRef] [PubMed]

54. Borrell, L.N.; Diez Roux, A.V.; Jacobs, D.R., Jr.; Shea, S.; Jackson, S.A.; Shrager, S.; Blumenthal, R.S.
Perceived racial/ethnic discrimination, smoking and alcohol consumption in the Multi-Ethnic Study of
Atherosclerosis (MESA). Prev. Med. Int. J. Devoted Pract. Theory 2010, 51, 307–312. [CrossRef] [PubMed]

55. Burke, A.L.J.; Mathias, J.L.; Denson, L.A. Psychological functioning of people living with chronic pain:
A meta-analytic review. Br. J. Clin. Psychol. 2015, 54, 345–360. [CrossRef] [PubMed]

56. Bazargan, M.; Yazdanshenas, H.; Gordon, D.; Orum, G. Pain in Community-Dwelling Elderly African
Americans. J. Aging Health 2016, 28, 403–425. [CrossRef] [PubMed]

57. Baldassari, A.R.; Cleveland, R.J.; Luong, M.-L.N.; Jonas, B.L.; Conn, D.L.; Moreland, L.W.; Bridges, S.L., Jr.;
Callahan, L.F. Socioeconomic factors and self-reported health outcomes in African Americans with
rheumatoid arthritis from the Southeastern United States: The contribution of childhood socioeconomic
status. BMC Musculoskelet. Disord. 2016, 17, 10. [CrossRef]

58. Kim, E.J.; Kim, T.; Conigliaro, J.; Liebschutz, J.M.; Paasche-Orlow, M.K.; Hanchate, A.D. Racial and Ethnic
Disparities in Diagnosis of Chronic Medical Conditions in the USA. J. Gen. Intern. Med. 2018, 33, 1116–1123.
[CrossRef]

59. Cunningham, T.J.; Croft, J.B.; Liu, Y.; Lu, H.; Eke, P.I.; Giles, W.H. Vital Signs: Racial Disparities in Age-Specific
Mortality among Blacks or African Americans—United States, 1999–2015; Morbidity and Mortality Weekly
Report; Centers for Disease Control and Prevention: Atlanta, GA, USA, 2017.

60. Townsend, J.S.; Stewart, S.L.; Steele, C.B.; Davis, S.P.; Underwood, J.M.; Fairley, T.L. Racial/Ethnic Disparities
and Geographic Differences in Lung Cancer Incidence—38 States and the District of Columbia, 1998–2006.
JAMA J. Am. Med. Assoc. 2011, 305, 32–34.

61. Los Angeles County Department of Public Health. Key Indicators of Health by Service Planning Area2017;
Los Angeles County Department of Public Health: Los Angeles, CA, USA, 2017.

62. County of Los Angeles Department of Public Health. Community Health Assessment; County of Los Angeles
Department of Public Health: Los Angeles, CA, USA, 2015.

63. Kachooei, A.R.; Ebrahimzadeh, M.H.; Erfani-Sayyar, R.; Salehi, M.; Salimi, E.; Razi, S. Short Form-McGill
Pain Questionnaire-2 (SF-MPQ-2): A Cross-Cultural Adaptation and Validation Study of the Persian Version
in Patients with Knee Osteoarthritis. Arch. Bone Jt. Surg. 2015, 3, 45–50.

64. Ortner, C.M.; Turk, D.C.; Theodore, B.R.; Siaulys, M.M.; Bollag, L.A.; Landau, R. The Short-Form McGill
Pain Questionnaire-Revised to evaluate persistent pain and surgery-related symptoms in healthy women
undergoing a planned cesarean delivery. Reg. Anesth. Pain Med. 2014, 39, 478–486. [CrossRef]

http://dx.doi.org/10.1353/pbm.2003.0049
http://www.ncbi.nlm.nih.gov/pubmed/14563073
http://dx.doi.org/10.1080/13607863.2018.1531373
http://www.ncbi.nlm.nih.gov/pubmed/30588832
http://dx.doi.org/10.2190/PM.43.1.b
http://dx.doi.org/10.1016/j.drugalcdep.2018.01.037
http://www.ncbi.nlm.nih.gov/pubmed/29655030
http://dx.doi.org/10.1016/j.cpr.2015.02.005
http://dx.doi.org/10.1111/acer.13491
http://dx.doi.org/10.1097/j.pain.0000000000000572
http://dx.doi.org/10.1080/00952990.2019.1578968
http://dx.doi.org/10.1093/pm/pny032
http://dx.doi.org/10.3390/ijerph16101826
http://www.ncbi.nlm.nih.gov/pubmed/31126049
http://dx.doi.org/10.1016/j.ypmed.2010.05.017
http://www.ncbi.nlm.nih.gov/pubmed/20609433
http://dx.doi.org/10.1111/bjc.12078
http://www.ncbi.nlm.nih.gov/pubmed/25772553
http://dx.doi.org/10.1177/0898264315592600
http://www.ncbi.nlm.nih.gov/pubmed/26115668
http://dx.doi.org/10.1186/s12891-016-0882-5
http://dx.doi.org/10.1007/s11606-018-4471-1
http://dx.doi.org/10.1097/AAP.0000000000000158


Int. J. Environ. Res. Public Health 2019, 16, 3894 16 of 17

65. Droz, J.; Howard, F.M. Use of the Short-Form McGill Pain Questionnaire as a Diagnostic Tool in Women with
Chronic Pelvic Pain. J. Minim. Invasive Gynecol. 2011, 18, 211–217. [CrossRef]

66. Strand, L.I.; Ljunggren, A.E.; Bogen, B.; Ask, T.; Johnsen, T.B. The Short-Form McGill Pain Questionnaire
as an outcome measure: Test-retest reliability and responsiveness to change. Eur. J. Pain 2008, 12, 917–925.
[CrossRef] [PubMed]

67. Cohen, A.K.; Rai, M.; Rehkopf, D.H.; Abrams, B. Educational attainment and obesity: A systematic review.
Obes. Rev. 2013, 14, 989–1005. [CrossRef] [PubMed]

68. Paradise, M.; Cooper, C.; Livingston, G. Systematic review of the effect of education on survival in Alzheimer’s
disease. Int. Psychogeriatr. 2009, 21, 25–32. [CrossRef] [PubMed]

69. Reiss, F. Socioeconomic inequalities and mental health problems in children and adolescents: A systematic
review. Soc. Sci. Med. 2013, 90, 24–31. [CrossRef] [PubMed]

70. Pearlin, L.I.; Schooler, C. The Structure of Coping. J. Health Soc. Behav. 1978, 19, 2–21. [CrossRef]
71. Binik, Y.M.; Baker, A.G.; Kalogeropoulos, D.; Devins, G.M.; Guttmann, R.D.; Hollomby, D.J.; Barré, P.E.;

Hutchison, T.; Prud’Homme, M.; McMullen, L. Pain, control over treatment, and compliance in dialysis and
transplant patients. Kidney Int. 1982, 21, 840–848. [CrossRef]

72. Harris, T.J.; Nazir, R.; Khetpal, P.; Peterson, R.A.; Chava, P.; Patel, S.S.; Kimmel, P.L. Pain, sleep disturbance
and survival in hemodialysis patients. Nephrol. Dial. Transplant. 2011, 27, 758–765. [CrossRef]

73. Luppa, M.; Luck, T.; Weyerer, S.; König, H.-H.; Brähler, E.; Riedel-Heller, S.G. Prediction of institutionalization
in the elderly. A systematic review. Age Ageing 2009, 39, 31–38. [CrossRef]

74. Aminzadeh, F.; Dalziel, W.B. Older adults in the emergency department: A systematic review of patterns of
use, adverse outcomes, and effectiveness of interventions. Ann. Emerg. Med. 2002, 39, 238–247. [CrossRef]

75. Simons, J.S.; Wills, T.A.; Emery, N.N.; Marks, R.M. Quantifying alcohol consumption: Self-report, transdermal
assessment, and prediction of dependence symptoms. Addict. Behav. 2015, 50, 205–212. [CrossRef]

76. Patrick, D.L.; Cheadle, A.; Thompson, D.C.; Diehr, P.; Koepsell, T.; Kinne, S. The validity of self-reported
smoking: A review and meta-analysis. Am. J. Public Health 1994, 84, 1086–1093. [CrossRef] [PubMed]

77. Greenberg, S.A. How to try this: The Geriatric Depression Scale: Short Form. Am. J. Nurs. 2007, 107, 60–69.
[CrossRef] [PubMed]

78. Burke, W.J.; Roccaforte, W.H.; Wengel, S.P. The Short Form of the Geriatric Depression Scale: A Comparison
with the 30-Item Form. Top. Geriatr. 1991, 4, 173–178. [CrossRef]

79. Gross, R.; Bentur, N.; Elhayany, A.; Sherf, M.; Epstein, L. The validity of self-reports on chronic disease: Characteristics
of underreporters and implications for the planning of services. Public Health Rev. 1996, 24, 167–182. [PubMed]

80. Hooyman, N.R.; Kiyak, H.A. The resilience of elders of color. In Social Gerontology: A Multidisciplinary
Perspective; Lasser, J., Ed.; Allyn and Bacon: Boston, MA, USA, 2008; p. 590.

81. Rovner, G.S.; Sunnerhagen, K.S.; Björkdahl, A.; Gerdle, B.; Börsbo, B.; Johansson, F.; Gillanders, D. Chronic
pain and sex-differences; women accept and move, while men feel blue. PLoS ONE 2017, 12, e0175737.
[CrossRef] [PubMed]

82. Purdie-Vaughns, V.; Eibach, R.P. Intersectional invisibility: The distinctive advantages and disadvantages of
multiple subordinate-group identities. Sex Roles 2008, 59, 377–391. [CrossRef]

83. Veenstra, G. The Gendered Nature of Discriminatory Experiences by Race, Class, and Sexuality: A Comparison of
Intersectionality Theory and the Subordinate Male Target Hypothesis. Sex Roles 2013, 68, 646–659. [CrossRef]

84. Assari, S. Educational Attainment Better Protects African American Women than African American Men
Against Depressive Symptoms and Psychological Distress. Brain Sci. (2076–3425) 2018, 8, 182. [CrossRef]

85. Assari, S.; Preiser, B.; Kelly, M. Education and Income Predict Future Emotional Well-Being of Whites but
Not Blacks: A Ten-Year Cohort. Brain Sci. (2076–3425) 2018, 8, 122. [CrossRef]

86. Assari, S. Unequal Gain of Equal Resources across Racial Groups. Int. J. Health Policy Manag. 2017, 7, 1–9.
[CrossRef]

87. Karayannis, N.V.; Baumann, I.; Sturgeon, J.A.; Melloh, M.; Mackey, S.C. The Impact of Social Isolation on
Pain Interference: A Longitudinal Study. Ann. Behav. Med. 2019, 53, 65–74. [CrossRef] [PubMed]

88. Segerstrom, S.C.; Boggero, I.A.; King, C.D.; Sturgeon, J.A.; Arewasikporn, A.; Castro, S.A. Associations of Pain
Intensity and Frequency With Loneliness, Hostility, and Social Functioning: Cross-Sectional, Longitudinal,
and Within-Person Relationships. Int. J. Behav. Med. 2019, 26, 217–229. [CrossRef]

89. Jamison, R.N.; Virts, K.L. The influence of family support on chronic pain. Behav. Res. Ther. 1990, 28, 283–287.
[CrossRef]

http://dx.doi.org/10.1016/j.jmig.2010.12.009
http://dx.doi.org/10.1016/j.ejpain.2007.12.013
http://www.ncbi.nlm.nih.gov/pubmed/18289893
http://dx.doi.org/10.1111/obr.12062
http://www.ncbi.nlm.nih.gov/pubmed/23889851
http://dx.doi.org/10.1017/S1041610208008053
http://www.ncbi.nlm.nih.gov/pubmed/19026089
http://dx.doi.org/10.1016/j.socscimed.2013.04.026
http://www.ncbi.nlm.nih.gov/pubmed/23746605
http://dx.doi.org/10.2307/2136319
http://dx.doi.org/10.1038/ki.1982.108
http://dx.doi.org/10.1093/ndt/gfr355
http://dx.doi.org/10.1093/ageing/afp202
http://dx.doi.org/10.1067/mem.2002.121523
http://dx.doi.org/10.1016/j.addbeh.2015.06.042
http://dx.doi.org/10.2105/AJPH.84.7.1086
http://www.ncbi.nlm.nih.gov/pubmed/8017530
http://dx.doi.org/10.1097/01.NAJ.0000292204.52313.f3
http://www.ncbi.nlm.nih.gov/pubmed/17895733
http://dx.doi.org/10.1177/089198879100400310
http://www.ncbi.nlm.nih.gov/pubmed/8918183
http://dx.doi.org/10.1371/journal.pone.0175737
http://www.ncbi.nlm.nih.gov/pubmed/28441403
http://dx.doi.org/10.1007/s11199-008-9424-4
http://dx.doi.org/10.1007/s11199-012-0243-2
http://dx.doi.org/10.3390/brainsci8100182
http://dx.doi.org/10.3390/brainsci8070122
http://dx.doi.org/10.15171/ijhpm.2017.90
http://dx.doi.org/10.1093/abm/kay017
http://www.ncbi.nlm.nih.gov/pubmed/29668841
http://dx.doi.org/10.1007/s12529-019-09776-5
http://dx.doi.org/10.1016/0005-7967(90)90079-X


Int. J. Environ. Res. Public Health 2019, 16, 3894 17 of 17

90. Kosiba, J.D.; Hughes, M.T.; LaRowe, L.R.; Zvolensky, M.J.; Norton, P.J.; Smits, J.A.J.; Buckner, J.D.; Ditre, J.W.
Menthol cigarette use and pain reporting among African American adults seeking treatment for smoking
cessation. Exp. Clin. Psychopharmacol. 2019, 27, 276–282. [CrossRef]

91. Bello, M.S.; McBeth, J.F.; Ditre, J.W.; Kirkpatrick, M.G.; Ray, L.A.; Dunn, K.E.; Leventhal, A.M. Pain
as a predictor and consequence of tobacco abstinence effects amongst African American smokers.
J. Abnorm. Psychol. 2018, 127, 683–694. [CrossRef]

92. Patterson, A.L.; Gritzner, S.; Resnick, M.P.; Dobscha, S.K.; Turk, D.C.; Morasco, B.J. Smoking cigarettes as
a coping strategy for chronic pain is associated with greater pain intensity and poorer pain-related function.
J. Pain 2012, 13, 285–292. [CrossRef]

93. Jamison, R.N.; Stetson, B.A.; Parris, W.C. The relationship between cigarette smoking and chronic low back
pain. Addict. Behav. 1991, 16, 103–110. [CrossRef]

94. Keyes, C.L.M. The Black-White paradox in health: Flourishing in the face of social inequality and
discrimination. J. Pers. 2009, 77, 1677–1705. [CrossRef]

95. Das, A.K.; Olfson, M.; McCurtis, H.L.; Weissman, M.M. Depression in African Americans: Breaking barriers
to detection and treatment. J. Fam. Pract. 2006, 55, 30–39.

96. Williams, D.R.; González, H.; Neighbors, H.; Nesse, R.; Abelson, J.M.; Sweetman, J.; Jackson, J.S. Prevalence
and distribution of major depressive disorder in African Americans, Caribbean Blacks, and Non-Hispanic
Whites: Results from the National Survey of American Life. Arch. Gen. Psychiatry 2007, 64, 305–315.
[CrossRef]

© 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1037/pha0000254
http://dx.doi.org/10.1037/abn0000367
http://dx.doi.org/10.1016/j.jpain.2011.11.008
http://dx.doi.org/10.1016/0306-4603(91)90002-Y
http://dx.doi.org/10.1111/j.1467-6494.2009.00597.x
http://dx.doi.org/10.1001/archpsyc.64.3.305
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Gender and Age 
	Socioeconomic Status 
	Living Arrangements 
	Health Behaviors 
	Depressive Symptoms 
	Pain-Related CMCs 
	Current Study 

	Methods 
	Design and Setting 
	Institutional Review Board (IRB) 
	Process and Data Collection 
	Participants 
	Measures 
	Dependent Variable 
	Independent Variable 

	Statistical Analysis 

	Results 
	Descriptive Statistics 
	Bivariate Correlations 
	Linear Regression 

	Discussion 
	Age, Gender, and Pain Intensity 
	SES and Pain Intensity 
	Living Arrangements and Pain Intensity 
	Health Behaviors and Pain Intensity 
	Depressive Symptoms and Pain Intensity 
	Pain-Related CMCs and Pain Intensity 
	Bivariate Correlations 
	Limitations 

	Conclusions 
	References

