
SEX RATIO, POVERTY, AND CONCURRENT PARTNERSHIPS
AMONG MEN AND WOMEN IN THE UNITED STATES: A
MULTILEVEL ANALYSIS

Adaora A. Adimora, MD1,2,3, Victor J. Schoenbach, PhD2,3, Eboni M. Taylor, PhD2, Maria R.
Khan, PhD4, Robert J. Schwartz, MA3, and William C. Miller, MD1,2

1University of North Carolina School of Medicine, Chapel Hill, NC

2UNC Gillings School of Global Public Health, Chapel Hill, NC

3Cecil G. Sheps Center for Health Services Research at the University of North Carolina at
Chapel Hill, Chapel Hill, NC

4College of Public Health and Health Professions, University of Florida, Gainesville, FL

Abstract

Purpose—Social and economic contextual factors may promote concurrent sexual partnerships,

which can accelerate population HIV/STI transmission and are more common among African

Americans than U.S. Whites. We investigated the relationship between contextual factors and

concurrency.

Methods—We analyzed past-12-month concurrency prevalence in the 2002 National Survey of

Family Growth and its contextual database in relation to county sex ratio (among respondent’s

racial/ethnic group), percentage in poverty (among respondent’s racial/ethnic group), and violent

crime rate. Analyses examined counties with balanced (0.95–1.05 males/female) or low (<0.9) sex

ratios.

Results—Concurrency prevalence was greater (OR; 95% CI) in counties with low sex ratios

(1.67; 1.17, 2.39), more poverty (OR 1.18; 0.98, 1.42 per 10 percentage-point increase), and

higher crime rates (OR 1.04; 1.00,1.09 per 1,000 population/year). Notably, 99.5% of Whites and

93.7% of Hispanics, but only 7.85% of Blacks, lived in balanced sex ratio counties; about 5% of

Whites, half of Hispanics and three-fourths of Blacks resided in counties with > 20% same-race

poverty.
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Conclusions—The dramatic Black-White differences in contextual factors in the US and their

association with sexual concurrency could contribute to the nation’s profound racial disparities in

HIV infection.
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INTRODUCTION

Concurrent sexual partnerships, which can accelerate the spread of HIV infection through a

sexual network, are more common among African Americans than among US Whites.[1],

[2], [3] The differential in concurrent partnerships has been attributed to social and

contextual factors, such as the ratio of men to women (the sex ratio) and community-level

poverty.[5], [6] The sex ratio among African Americans is notoriously low due to increased

mortality of Black men from disease and violence. In situations where the sex ratio is low,

the sex with fewer members may have increased dyadic power, enabling them to obtain

sexual favors with decreased commitment and avoid the constraints of monogamy.[7], [8],

[9]) Poverty and social disorganization may also interfere with marriage and with

postponement of sexual debut, thereby making individuals more likely to engage in

concurrency.[5], [6] To date, there has been limited empirical investigation of the possible

importance of contextual factors, such as the sex ratio and social and economic environment,

in influencing sexual partnering patterns. We analyzed contextual data from a national

survey to evaluate the relation of heterosexual concurrent partnerships to two contextual

factors: the sex ratio and neighborhood poverty.

METHODS

The National Survey of Family Growth (NSFG) is conducted periodically by the U.S.

National Center for Health Statistics (NCHS) using area probability samples designed, after

analytic adjustment, to be representative of adults 15–44 years old in the civilian non-

institutionalized US population (including all 50 states and the District of Columbia) [10].

We analyzed data from the 12,571 respondents (7,643 females, 4,928 males) in Cycle 6,

who were selected by a stratified, multistage probability sampling process with

oversampling of people age 15 to 19 years, African-Americans, and Hispanics. During

March 2002 through February 2003, trained female interviewers used computer-assisted

personal interviewing (CAPI) to conduct confidential in-person interviews. Only one person

per selected household was interviewed. Audio computer-assisted self-interviewing

(ACASI) was used for questions deemed particularly sensitive.

Each NSFG respondent has a linked record in the NSFG Contextual Data File, which

provides information about the respondent’s community. The information was gathered

from a variety of data sources, including the 2000 Census and the County and City Data

Book.[11] Analyses of the contextual data file require approval by NCHS and must be

conducted at one of several NCHS-approved facilities or via a remote submission procedure

that restricts how often and which programs can be run and what output can be received.
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The primary outcome for our contextual analyses was concurrent sexual partnerships in the

12 months preceding the interview, determined as in our previous individual-level analyses

of these data: a respondent was coded as having had a concurrent sexual partnership in the

past year if the calendar month in which the first episode of sexual intercourse with one

partner preceded the calendar month in which intercourse with an earlier partner last

occurred.[1], [2], [3]

We selected variables from the contextual data file based on a conceptual model for

understanding the role of individual and neighborhood factors in concurrent partnerships. [5,

6] In the model, neighborhood characteristics (socioeconomic features, demographic

composition, mate availability, and level of social disorganization, such as crime rate) create

an opportunity structure that influences social norms and affects individuals’ likelihood of

engaging in particular behaviors, such as concurrent sexual partnerships. Neighborhood

variables affect concurrency through individual-level characteristics,[12] which as the more

proximate influences on behavior may mediate the effects of community attributes on

concurrency.[12], [13]

The primary exposure of interest was a low sex ratio among county residents of the

respondent’s race/ethnicity. Sex ratios were calculated by dividing the size of the male

population aged 15 through 44 in each respondent’s county for each race/ethnicity (White,

Black, or Hispanic) by the size of the corresponding (county, age, race/ethnicity) female

population. Analyses using sex ratios for different levels of aggregation (block group, tract,

county) and age range (15–44, 15–64) yielded similar results. Our contextual analyses

compared respondents according to whether the age 15–44 county sex ratio for their racial/

ethnic group was low (≤0.90) or balanced (0.95–1.05), since these two categories have the

clearest theoretical expectation from our conceptual model.[5], [6] Respondents who resided

in counties with sex ratios greater than 0.9 and less than 0.95 or greater than 1.05 were not

included in the contextual analyses.

We analyzed percentage of the respondent’s race/ethnicity in poverty as an indicator of

economic adversity. We analyzed the overall rate of violent crimes for the county as an

indicator of social disorganization.

Analysis

Analyses of the associations between contextual variables and concurrency used the

RLOGIST procedure in SAS-callable SUDAAN with concurrency as the dependent

variable, among the 6,844 respondents who had ever had intercourse and lived in counties

with low or balanced sex ratios. We examined the relation between concurrency and each

contextual variable by itself and with adjustment for the other contextual variables. We fit

multilevel models with contextual variables and individual-level variables that were related

to concurrency in our individual-level analyses and not regarded as causal intermediates.[1],

[2], [3] We conducted analyses overall, by gender, and by race/ethnicity. Statistical analyses,

carried out with SAS and SUDAAN (versions 10.0 and 11.0), incorporated the NCHS-

provided sample weights and accounted for the NSFG’s complex sampling design ([14]:

Appendix VI).
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RESULTS

Distributions of the contextual variables among all NSFG respondents are shown in Table 1.

The median respondent lived in a county where the sex ratio was 1.01 overall, median 1999

annual household income was $42,189 (1999 dollars), the overall annual rate of violent

crime was 435 per 100,000 county residents, and 9.8% of the respondent’s racial/ethnic

group lived below the poverty line. As in our previous analyses for men[2] and women,[1],

[3] older age at time of interview and older age at first intercourse were both associated with

lower concurrency prevalence among all NSFG respondents, whereas substance use and

being unmarried were associated with higher concurrency prevalence (Table 2).

In bivariate analyses with the contextual variables for respondents in counties with low or

balanced sex ratios (Table 3), low sex ratio (versus balanced: OR: 2.22; CI: 1.69, 2.94),

poverty in the respondent’s racial/ethnic group (per 10 percentage point increase: OR: 1.52;

CI: 1.33, 1.74), and violent crime (crimes per 1,000 persons/year increase, OR: 1.08; CI:

1.04, 1.13) were each associated with higher prevalence of concurrency. As expected,

mutually-adjusted ORs were smaller, but none of the associations could be explained by the

other two: low sex ratio (OR: 1.46; CI: 0.98, 2.17), poverty in the respondent’s racial/ethnic

group (OR: 1.23; CI: 0.98, 1.54), violent crime (OR: 1.05; CI: 0.99, 1.11).

In multilevel models in these same counties (Table 4), low sex ratio (OR: 1.67; CI: 1.17,

2.39), poverty in the respondent’s racial/ethnic group (OR: 1.18; CI: 0.98, 1.42), and violent

crime rate (OR: 1.04; CI: 1.00,1.09) as well as three individual-level variables (age at

interview, age at first intercourse, substance abuse) remained associated with concurrency,

with odds ratios similar to but slightly smaller than the corresponding odds ratios in the

individual-level analysis among respondents in all counties. A term for male sex was also

associated with concurrency in the multilevel model.

We were unable to control for or conduct separate analyses by racial/ethnic group because

the sex ratio distributions had insufficient overlap across racial/ethnic groups. Among

respondents in our analytic sample, virtually all whites (99.5%) and the vast majority of

Hispanics (93.7%) resided in counties with a balanced (0.95–1.05) sex ratio. Conversely,

only 7.85% of blacks in the sample resided in a county whose ratio was balanced. Thus,

restriction of range of sex ratio obstructed our ability to analyze the relationship between sex

ratio and concurrency between and within racial/ethnic groups.

There was also limited overlap among racial/ethnic groups in percentages of people living in

poverty: among all NSFG respondents, only 5% of whites, compared to half of Hispanics

and about three-fourths of Blacks, lived in counties where more than one in five households

in their racial/ethnic group were below the poverty line.

DISCUSSION

Social determinants are recognized as drivers of behavior and disease outcomes. Sexual

network patterns, such as concurrent partnerships, are critical determinants of population

HIV spread. We analyzed a high quality nationally representative data set that oversampled

Blacks and Hispanics and includes a contextual database to examine the relation between
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concurrent sexual partnerships and three contextual variables: sex ratio, poverty, and violent

crime as an indicator of social disorganization. Concurrent sexual partnerships were more

prevalent in counties with (1) low (<0.9) sex ratios for the respondent’s racial/ethnic group

compared to balanced (0.95–1.05) sex ratios, (2) higher percentages of people of the

respondent’s racial/ethnic group in poverty, and (3) higher rates of violent crime. In a

multilevel analysis that included previously identified individual-level correlates of

concurrency (such as substance use and early age at first sexual intercourse), the three

contextual factors remained associated with concurrency (although estimates were slightly

less precise). These findings provide empirical support to social science theories that

emphasize the role of the sex ratio in establishing and maintaining sexual network patterns.

[7], [8]

The most striking observation of this study, however, is our inability to conduct analyses

examining the relationship of a low sex ratio to concurrency within racial/ethnic groups due

to the scarcity of low county sex ratios among Whites (and Hispanics) and the scarcity of

balanced county sex ratios among Blacks. Limited overlap between Blacks and Whites was

also observed for community poverty. These dramatically different distributions of county

sex ratio and poverty underscore the stark contrasts in the context of life for African

Americans and Whites in the US and highlight potential pathways between social inequities

and racial disparities in HIV rates.

Although several studies[13], [15], [16] have found associations between neighborhood

disadvantage and sexual activity or related outcomes, the relationship of neighborhood

context to either multiple or concurrent partnerships is less clear.[17], [18] Like our study, a

Zambian study demonstrated that men who resided in a district with a low sex ratio and

decreased income earning opportunities for women were more likely to participate in

extramarital sexual activity.[19] Similarly, an analysis of the 31,126 men and women in the

National Health and Nutrition Examination Survey (NHANES) found that Black men in

counties with a low sex ratio (calculated after subtracting the number of inmates in county

correctional facilities) and high Black male incarceration rates were more likely to have

multiple partners than were men in counties where the ratios were more balanced.[20] That

study also noted the marked racial differences in the same-race sex ratio, with a much lower

mean sex ratio and much higher incarceration rate for Blacks than either Whites or Mexican

Americans.

The sex ratio is a key determinant of sexual network and marital patterns.[7] A relative

scarcity of men disadvantages women in their attempts to negotiate and maintain mutually

monogamous partnerships: men can easily enter another relationship if they feel their

primary relationship is problematic.[21] In addition, men with multiple concurrent

partnerships may be confident that their primary partner will not end the relationship

because primary partnerships may be relatively difficult for women to obtain.[22]

Poverty is another determinant of long-term sexual partnership formation.[9], [8] Economic

adversity works in tandem with the low sex ratio to undermine the stability of partnerships

in black communities. Poverty, common among African Americans, decreases the feasibility

and stability of marriage.[8], [9] The “male marriageable pool index” (the ratio of the
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number of employed civilian men to the number of women of the same race and age group)

measures the combined impact of low sex ratio and unemployment on the “marriage

market.”[23] As the proportion of young African American men who could financially

support a family fell during the latter part of the twentieth century, the male marriageable

pool index plummeted among young black adults.[23] Therefore, demographic features

(such as this population’s low sex ratio), economic conditions (such as unemployment and

poverty), and the interplay between demographic and economic factors may conspire to

promote concurrency and partner change among African Americans.[5], [6]

Several methodological issues are relevant. As in our previous publications,[1], [2], [3] we

identified concurrent partnerships by comparing dates of first and last sexual intercourse

with different partners during the past year. This method yields a concurrency indicator

recommended by a UNAIDS working group,[24], [25] but it does rely on respondents’ self-

report of dates. These dates were sometimes missing and, in other cases, may have been

inaccurate in ways that affected the classification of concurrency. We used a binary variable

for sex ratio instead of coding it as a continuous or ordinal variable because our objective

was to evaluate the effect of a low sex ratio compared to the relatively balanced ratio that

exists in the overall US population of reproductive age.

In conclusion, this study documents associations between sexual network patterns that

promote HIV transmission and contextual factors that differ dramatically for Blacks and

Whites, reflecting incommensurable differences in experience of these two ethnic groups.

[26] These findings can contribute to our understanding of the profound racial disparities in

HIV and other STIs that prevail in the US. These stark contrasts in the context of life are

shaped by the distribution of money, power, and resources and are recognized as

fundamental drivers of behaviors, health, and health disparities.[27] Individual level

biomedical and behavioral preventive interventions, although critical, do not obviate the

need for interventions that address contextual factors.[28] Pervasive inequities must be

rectified.
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TABLE 1

Distributions of Contextual Variables in the 2002 National Survey of Family Growth

Contextual Variable 25th percentile 50th percentile 75th percentile

Median household income 1999 (1999 USD) 36,470 42,189 48,373

Sex ratio 0.97 1.01 1.05

Percent of respondent’s race in poverty 7.2 9.8 19.1

Violent crime ratea 205.1 435.2 765.5

a
County rate per 100,000 persons/year
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TABLE 2

Crude and Adjusteda Associations Between Individual Level Variables and Concurrent Partnershipsb in the

2002 National Survey of Family Growth

Individual Level Variable
Crude Adjusteda

POR 95% CI POR 95% CI

Men 1.11 (0.93, 1.32) 0.82 (0.68, 1.00)

Age at interview (per decade) 0.51 (0.46, 0.56) 0.86 (0.77, 0.96)

Age at first sexual intercourse (per year) 0.82 (0.77, 0.88) 0.87 (0.80, 0.93)

High on drugs or alcohol during intercourse in past 12 months 1.50 (1.38, 1.63) 1.28 (1.17, 1.40)

Binge drinking in past 12 months 1.50 (1.42, 1.59) 1.25 (1.19, 1.32)

Unmarried 9.07 (6.29, 13.07) 5.78 (3.96, 8.44)

a
Prevalence odds ratios (POR) adjusted for other variables in the table

b
In all sexually-experienced respondents (N=10,894)
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TABLE 3

Crude and Adjusteda Associations between Group Level Variables and Concurrency in NSFG Counties with

Low or Balanced Same-race Sex Ratios

Group Level Variable
Crude Adjusteda

POR 95% CI POR 95% CI

Sex Ratio: Low (<0.90) vs. Balanced (0.95–1.05) 2.22 (1.69, 2.94) 1.46 (0.98, 2.17)

% of respondent’s race in poverty (per 10 percentage point increase) 1.52 (1.33, 1.74) 1.23 (0.98, 1.54)

Violent crime (per 1,000 county residents per year) 1.08 (1.04, 1.13) 1.05 (0.99, 1.11)

a
Prevalence odds ratio (POR) adjusted for other variables in the table
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TABLE 4

Multilevel Analysis Combining Individual-Level and Group-Level Variables

Variable PORa 95% CI

Low sex ratio (<0.9 vs 0.95–1.05) 1.67 (1.17, 2.39)

% of respondent’s race in poverty (per 10 percentage point increase) 1.18 (0.98, 1.42)

Violent crime (per one unit increase in crimes per 1,000 county residents per year) 1.04 (1.00, 1.09)

Age at interview (per decade) 0.60 (0.54, 0.66)

Age first intercourse (per year) 0.86 (0.82, 0.90)

High on drugs or alcohol during intercourse in past 12 months 1.51 (1.35, 1.68)

Binge drinking during past 12 months 1.42 (1.31, 1.53)

Male 0.68 (0.54, 0.85)

a
Prevalence odds ratios (POR) adjusted for all other variables in the table
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