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Introduction

The number of incarcerations in the US has dramatically increased in recent years (1). More

than 2.2 million individuals were held in custody in state or federal prisons or local jails in

2009 (2). The proportion of female inmates accounts for less than 9% of the incarcerated

population, but the number of female inmates in state and federal correctional facilities has

grown faster (66.7%) than the number of male incarcerations (42.8%) between 1995 and

2007 (3, 4).

Incarcerated women are affected by a myriad of difficult life circumstances, including

poverty, unemployment, lack of education, and unstable housing conditions (5–7).

Typically, their socioeconomic difficulties exist before their incarceration (8–10). One

survey conducted in Chicago found that over 50% of women in a local jail were living in

unstable housing or were homeless prior to incarceration (11). A high rate of shelter use is

also reported among ex-offenders released from correctional facilities (12–14). A

disproportionate number of incarcerated women engage in sex trade to meet their drug or

survival needs. Studies have documented that women often engage in prostitution for

shelter, drugs, and other survival needs (8, 15–17), and such unmet needs among

incarcerated women affect their recidivism (8, 18, 19).

A disproportionate number of women in correctional facilities suffer from co-occurring

conditions such as mental illness and substance abuse (20–24). Many of these women have a

physical and sexual abuse history (25, 26). Childhood abuse history and trauma may

contribute to the higher rates of posttraumatic stress disorder (PTSD), depression, and

substance use among female inmates in comparison to their male counterparts (23, 27–31).
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Female inmates often come from neighborhoods characterized by concentrated

incarceration, poverty, and segregation (32), which lack social and economic resources. In

addition, female inmates’ frequent substance use and law involvement may contribute to

further deterioration of social support networks and resources (31, 33–38).

The role of social support among incarcerated women

Social support can be defined and operationalized in various ways, but a broad definition of

social support is the resources provided by others. Cohen and Syme define social support as

“the existence of people on whom we can rely, people who let us know that they care about,

value, and love us.” (39). Social support can be measured as the perceived assistance

available and the actual support that they received. The concept of social support describes

both sources and types of support. Sources of social support could include: professionals,

peers, and family members (40, 41). Types of social support are: emotional support,

instrumental support (i.e., providing tangible assistance, such as help with childcare,

housekeeping, provision of transportation or money), information or education, and

appraisal support (e.g., assisting individuals in self-evaluation). Social supports exist at

several levels of society: in the immediate interactions within families and among friends

and within larger social networks of neighborhoods, and at institutional levels (42).

Studies have documented beneficial effects of social support on mental and physical health

in various groups (43–52). One’s availability to obtain resources and emotional support may

reduce one’s negative physical and mental health outcomes (40, 43, 44, 52–58). Social

support can help inmates navigate through difficult life circumstances as they return to the

community by providing resources to deal with life strains (59). Social support also has been

known to have a protective effect on future criminal engagement (49, 60–64).

And yet, due to their individual and neighborhood characteristics, incarcerated women may

have limited access to social supports. Studies have documented that substance using

women tend to be more isolated and to have limited sources of social support compared with

non-substance users (65–67). Incarcerated women often have difficulty identifying people

who do not use drugs in their support networks. Many women have strained their support

sources due to recidivism, mental health problems, and substance abuse. Women with

lengthy histories of drug use often exhaust the social support offered by family members

(68).

The direction of the association between social support and health and behavioral outcomes

is not always consistent. Studies have shown that social support and networks were

negatively associated with cancer outcomes and HIV survival (47). One of the reasons for

the inconsistent findings might be that characteristics of social support networks determine

negative and/or positive relations among individuals in the networks (69–71). Women who

are released from jails usually return to the same environments where they began using

drugs. Lack of social and economic skills make it difficult for these women to land a job,

which often results in relapse to drug use and recidivism. Individuals in their drug or crime

networks may affect female inmates to continue to participate in drug use and/or criminal

activities. It has been documented that substance using women received social support from

substance using individuals in their networks, who also enable women’s substance use (65,
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67, 69). Social support from illegitimate sources can promote further criminal activities and

substance use (69–71).

The potential impact of social support on recidivism and other outcomes among female

inmates is apparent, but the characteristics of social support among incarcerated women

have not been fully studied (62, 72). Characteristics, functions, and size of social networks

may influence the amount and type of social support that incarcerated women identify.

Rasch model

To explore the characteristics and pattern of social support among female inmates, we use

the Rasch model to analyze the Medical Outcomes Study (MOS) social support scale. The

MOS social support survey is designed to assess the functional components of social

support, which refers to the degree to which interpersonal relationships serve particular

functions (53, 73, 74). The survey consists of four separate social support subscales

(emotional/information support, tangible support, affectionate support, and positive social

interaction) and an overall functional social support index. A higher score indicates a greater

amount of social support (53, 73, 75).

Although the he MOS social support measure has been widely used and validated in a

variety of groups, this measure has not been thoroughly examined for its valid and reliable

use with incarcerated women. Conceptually, the Rasch model is a special single-parameter

Item Response Model (IRT) which assumes that a group of items is measuring a

unidimensional latent trait (76). In the case of the MOS social support scale, it is assumed

that the single underlying trait is amount of perceived social support.

The Rasch model allows for the estimation of item difficulties (77). The outcome of Rasch

focuses on a given latent trait, independent of particular scales with which the latent trait is

measured. The instrument independent characteristics of Rasch measurement means that a

respondent’s ability for a given latent trait is assessed independently of the particular

characteristics of the items administered, and are revealing of the trait and not simply the

specific instrument. If the MOS scale accurately measures the construct of social support

among incarcerated women, the items should form a hierarchy that is consistent with the

theory of the measure. Items form a range from frequently endorsed items (considered

‘easy’) to items that are less frequently endorsed (considered ‘difficult or rare) (76).

In this way, Rasch procedures also enable the test developer to examine the equivalence of

item calibrations across different samples and contexts, including various cultural settings.

This is useful for detecting biases that may be inherent in the items or the measure (78, 79).

For example, Rasch analysis can help detect differences in the incarcerated population

compared with the general population. Incarcerated individuals may respond to and identify

certain types or items regarding social support, while other social support items or concepts

may be limited, when compared to the general population. Our preliminary qualitative

interview research identified that incarcerated women report that they do not have close

friends; they also often describe their relationships with others as ‘acquaintances’. This

qualitative in-depth interview results prompted us to explore reliability, validity, and item

response of the MOS social support among this population.
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Although the Rasch model has been applied in a broad range of health related studies, it has

been not been employed to validate the MOS social support questionnaire, and has never

been validated for use for incarcerated women. This paper examined:1) if the measure is

measuring a unidimensional construct and 2) the level of reliability and validity of the

measure in the sample, and 3) the ease and difficulty of endorsement of social support items

(item difficulty) varies enough to examine variability of the respondent’s social support

level (person ability).

Methods

Measure: the MOS Social Support Scale

The MOS Social Support questionnaire contains 19 items rated on a five-point Likert scale

(i.e., 1=Not at all; 2=A little of the time; 3=Some of the time; 4=Most of the time; and 5=

All of the time). An original psychometric analysis of the MOS Social Support Survey

(MOS) was performed, and the survey was found to have good psychometric properties

(53). The authors found the measure to have good item variability (though with a positive

skew in distribution), to have high correlation among subscales, to be reliable over time, and

demonstrate good construct validity. Impressively, the authors found an overall Chronbach’s

alpha of 0.97 for the entire scale, and alphas of 0.91–0.96 for the four subscales.

Internal Consistency

Internal consistency of a measurement indicates the correlations between items of a

measure, which determines whether the items reflect a particular construct that the items

were designed to measure. Internal consistency was estimated with Chronbach’s alpha.

Chronbach’s alpha estimates the lower bound of internal consistency of the measure’s item

by using responses obtained from a single administration of the tests (80).

Exploratory Factor Analysis

In factor analysis, the correlation between the items and the factors are represented by factor

loadings, which provide information about how strongly an item correlates with an

underlying factor (80). Hence, factor analysis estimates how much of the variability in item

response is due to common factors.

Factor analysis can be a method to test for unidimensionality, as a ‘factor’ is considered to

be the reflection of some unobserved latent variable (or construct). Therefore, it would be

expected that if the MOS were unidimensional, there should be one strong factor that is

clearly related to the underlying construct being measured (80, 81). It is important to note

that although a factor analysis may yield several components (as can be the case of measures

with subscales), an argument can still be made for unidimensionality through other

techniques. In the analysis of the MOS, a factor analysis was performed using a statistical

software, SPSS (82), with further rotations (e.g., varimax) to provide clarity to the factor

structure.
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Rasch Analysis

The MOS was analyzed with a Rasch dichotomous model (83, 84) with Winsteps (version

3.72.0) statistical software (85) to obtain linear interval measures. The Rasch model

estimates the probability that a responder will choose a particular response category for an

item as:

where Pnij is the probability of respondent n scoring in category j of item i, Pni(j−1) is the

probability of the respondent n scoring in category j−1 of MOS item i, Bn is the person

measure of respondent n, Di is the difficulty of the MOS item i, and Fj is the difficulty of

category step j (76). Rating scale categories are considered ordered steps on the

measurement scale, where completing the jth step can be considered choosing the jth

alternative over the (j−1)th in response to an item (86). The Rasch rating scale model was

used to provide additional insight about the measure, how individual items function, and

how respondents utilize the five-point Likert scale.

Response category analysis—One of the requirements of the Rasch model is that of

monotonicity, which requires that as person ability increases, the item step response function

(ISRF) increases monotonically (76). This means that choosing one categorical response

over the prior (i.e., moving from selecting “2=A little of the time” to selecting “3=Most of

the time”), increases with person ability. A response category analysis allows for a check of

this assumption.

Principal components analysis—Principal component analysis (PCA) of Rasch

residuals is related to unidimensionality, and yet different from the traditional factor

analysis. In the case of the Rasch model, the data are first constructed into a linear measure

through typical Rasch analysis estimation, and then a factor analysis of the residuals that

remain after the Rasch analysis is conducted. The Rasch factor analysis of the residuals is

used to detect common variances that are left unmodeled after the Rasch measure has been

performed (76). This allows for the detection of a substantial ‘rival’ factor in the residuals

after a primary measurement dimension (in this analysis, the MOS social support scale) is

estimated.

Criterion that will be used for unidimensionality will be variance explained by the

measurement dimension to be greater than 40% (87). Unexplained variance in the first

contrast of the data should also be low, and fall under the criterion of 15% for a rival factor.

Moreover, additional criteria for unidimensionality will employ item and person fit statistics,

which will be discussed next.

Item quality—Using Wilson’s criterion of > 1.33 and <0.75, an item was regarded as

misfitting if its mean squares on both infit and outfit were higher than 1.33 or lower than

0.75, i.e., the latter being over-fit (88). That is, items with greater than 1.33 infit or outfit,

with a significant ZSTD (this is a t-statistic, so acceptable values are those accepted for t,
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which is ranged between −2 and +2) will be evaluated. These criteria are appropriate for

even large samples (76). Such indices might reflect a poor item. Other problem items might

include those that are endorsed by most respondents, and might not be useful in providing

information about the construct or the persons.

Another useful diagnostic provided by the person/item maps of the Rasch model is that of

how well the items are centered on the population of interest. As a criterion, the mean of the

items and the mean of the persons should be within one logit of each other to indicate that

the items fit the population of interest. This would be an indication that the items are

appropriate for the target population. Additionally, items should have an appropriate spread

that ranges across the span of persons measured to capture the wide range of variability of

person abilities on the construct (76).

Reliability—Both Chronbach’s alpha and Rasch item/person reliability statistics provide

estimates of the proportion of variance of the person scores or measures to total variance

(76, 81). However, Rasch person/item reliability reflects the reliability of the placement of

both on the measurement scale. Rasch person reliability, which is equivalent to Chronbach’s

alpha, would be expected to meet the 0.80 criteria (the same as for the alpha). Item

reliability, which is reflective of reproducibility of the order of persons on the scale if given

a parallel test, should also be above the 0.80 criteria.

Further, a Rasch analysis provides estimates of item and person separation. The item

separation index provided by a Rasch analysis details the number of standard errors of

spread across the items (76). This estimate, along with the item reliability estimate, indicates

the ability of the measure to reliably position the items on the hierarchy.

Validity—Perhaps the most important type of validity is that of construct validity: the

degree to which the items account for the latent construct, θ. It is useful to think of the many

different types of validity as evidence of a strong measure (89).

Construct validity can be tested in different ways. According to Rasch theorists, the item

hierarchy provided by the item difficult estimates support construct validity (90). It is argued

that the items of a scale should form a hierarchy with frequently endorsed items on the

bottom, and less frequently endorsed items on top.

Results

Setting and Sample

We utilized survey data collected from female detainees in the Cook County Jail. The Cook

County Jail is the largest single-site jail in the US. Between 1995 and 2004, there were over

875,000 incarcerations involving 389,532 individuals, with an average of over 97,000

incarcerations per year within this facility (unpublished preliminary study by the authors).

Of those, 63% were African Americans, 17% were Hispanic, and 19% were non-Hispanic

white. The proportion of women in the inmate population increased modestly from 14% in

1996 to 16% in 2004. On average, the jail makes over 16,000 female incarcerations per year.
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A total of 271 survey results were included for this analysis. The mean age of the survey

participants was 39.1 years old (SD=10.5). Nearly 70% of the female inmates in the study

were African-American, 16.7% were white, and 6.3% were Hispanic women.

Forty three percent of the participants reported to be single, 12% were married. More than

80% of women reported that they have one or more children. Almost half of the women

(47%) had high school or more education, and 10% were employed part time, 10% were

employed full time and 64% were unemployed prior to the index incarceration. Forty seven

percent reported that they ever had a drug problem and 42% reported they ever had an

alcohol problem.

The average score on the MOS for this sample was 3.75. Inter-item correlations were strong,

ranging from 0.57 to 0.83 for the items. Examining the subscales, the mean score was 73.0

for the Emotional/Information Support; 81.4 for the Affectionate Support; 76.4 for Positive

Social Interaction; and 72.6 for the Tangible Support. The average overall support index

score was 75.0.

Internal Consistency

The Chronbach’s alpha coefficient of the MOS was 0.97, which did meet the criterion for

the alpha. The Chronbach’s alphas for the subscales were 0.96 for Emotional/Informational

Support, 0.97 for Tangible Support, 0.95 for Affectionate Support, and 0.94 for Positive

social interaction. There were no items that correlated poorly with the other items, or

contributed negatively to the Chronbach’s alpha estimate. Furthermore, the Chronbach’s

alpha of 0.98 was confirmed during the Winsteps estimation process.

Factor Analysis

The factor solution revealed three measurement components (Table 2). The three

components included: Emotional/Informational Support (Component 1), Affectionate and

Positive Social Interaction (Component 2), and Tangible Support (Component 3). From the

original MOS four subscales, affectionate support and positive social interaction were

loaded on a same factor (Component 2). All of the items loaded clearly on a single

component, with the weakest loading for ‘someone to do things with’ (item #19), the

additional item that was not subsumed under any of the subscales. However, the item loaded

with Affectionate and Positive social interaction, and could be considered a positive social

interaction along with the other items on the measure.

Rasch Analysis

The Rasch item map (Figure 1) depicts person ability and item difficulty on the same logit

scale. The item mean is fixed at 0 logits. The person mean on the measure is 0.88 logits,

indicating that for this population, the social support score was higher than the average mean

of the items.

The difference between the mean of the items and the mean of the persons was within one

logit, suggesting that the items fit the population of interest. However, the items did not have

an appropriate spread that ranges across the span of persons measured. This finding
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indicates that the MOS does not capture the variability of person abilities on the construct.

In other words, there is not enough variability in the MOS item difficulties to adequately

capture the full range of person ability. In addition, as shown in the figure, many women

endorsed the highest categorical response of all items, which indicates a ‘ceiling’ effect in

this sample. It is important to note that all ‘extreme’ cases (floor or ceiling) are not included

in the Rasch analysis procedure. Therefore, the number of cases used in the estimation

procedure was 224.

Examining the item quality, the item fit statistics provided by Winsteps indicated no items

misfit on the scale. The infit ranged from 1.20 to 0.75, which were all within the range of the

Wilson criterion (which was between 0.75 and 1.30). The outfit ranged from 1.22 to 0.69.

The only item with the outfit of 0.69 was the item 19, the additional question. Except for the

additional item, all items were within the reasonable range of the criterion (85, 88).

Results of the principal components analysis showed that the variance explained by the

measurement dimension was 60.4%, much greater than the 40% recommendation by

Reckase (91). The unexplained variance (8.4%) in the first contrast of the data fell below the

criterion of 15% for a rival (or second) factor (which is a competing factor). This finding

further confirmed that the measure is unidimensional, and is appropriate for analysis via the

Rasch model.

The response category analyses for each of the subscales revealed the response categories

behaved as required by the Rasch model. This indicates that the respondents were using the

response category properly and were able to discriminate among response options.

Reliability—Table 2 describes Rasch reliability. The person summary statistics for the 224

respondents yielded a person reliability of 0.88. The item summary statistics revealed an

item reliability of 0.94, which was comparable to the reliability from the original Rand study

in the general population (alpha = 0.91).

Validity—In terms of construct validity, the items of the MOS form a hierarchy with most

commonly endorsed items on the bottom, and less endorsed items on the top (Figure 1). The

more frequent (more endorsed) items were ‘feel wanted’ (item #14), ‘someone to give you

hugs (item # 15), and ‘someone shows you love’ (item # 13), all of which were from the

subscale Affectionate Support. This finding demonstrated that affectionate support was more

endorsed among incarcerated women. The least endorsed item was ‘share private worries

and fears’ (item #6), followed by ‘getting advice that they want’ (item #5), ‘someone to turn

to for suggestions to deal with problems’ (item #7), ‘someone who understands your

problems’ (item #8), and ‘help with daily chores if you were sick’ (item #12). All but item

#12 were items from the Emotional/Information Support domain, implying that women in

our sample reported having difficulty getting advice and support to deal with their problems.

Discussion

Overall, the MOS social support scale was shown to be a good instrument to capture the

level of social support among incarcerated women. Although, to our knowledge, there was
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no previous Rasch analysis on MOS, the descriptive statistics in the original article on the

scale in the general population showed that the Affection social support subscale had the

highest mean score (92). Similarly, an analysis of MOS among 330 mothers in the US

showed that the Affection subscale also had the highest average score (93). In our sample of

incarcerated women, all three items in the Affection social support domain were shown to be

most endorsed items. This finding might describe that despite their difficult life

circumstances which often include social networks evolved around substance use and illegal

activities that lead to incarceration, incarcerated women still obtain affectionate support

from their personal networks.

On the other hand, having someone to share worries and fears was the most difficult item on

the scale. Studies have shown that many incarcerated women have histories of childhood

physical and sexual abuse, which often results in running away from home in early age and

difficulty forming and maintaining friendships. Related, their substance use and recidivism

may exhaust networks of family and close friends with whom they can confide with. While

incarcerated women may obtain social support from other sources, they may feel the lack of

having confidantes. This is significant considering the fact that incarcerated women go

through problems with illegal drug use, other criminal activities, and incarceration, and yet,

it is difficult for them to find someone to talk about their worries and fears.

We observed the ceiling effect on the scale, which means that the MOS items did not seem

to measure a wide range of social support among these women. In addition, the mean of

person ability is higher than the mean of the item difficulty, which means that women in our

sample tended to endorse the social support items at a high rate. Potential reasons for this

finding might be simply the MOS items are too easy to endorse. If this is the case, the MOS

items are not highly discriminatory in terms of differentiating the level of social support

received among incarcerated women.

A second possibility might be that incarcerated women may not perceive the need and the

lack of support. The average scores for the four subscales ranged from 72.6 to 81.4. Indeed,

our sample scored higher compared with the average scores from the general population

(92), which ranged from 69.6 to 73.7. Although there is no comparative study between

incarcerated women and women in general, we could suspect that difficult life

circumstances and persistent socioeconomic hardship may contribute to their low

expectations of social support. Another possibility would be that incarcerated women simply

receive sufficient support due to the fact that they have high needs. Or, regardless of their

drug and criminal social networks, they still receive support from each other. Finally, this

instrument was administered while they were in jail, a setting where these women could

develop a bond with other women in similar situation, which might have contributed to the

high level of social support measure.

In any case, this finding indicates the need for improvement in the MOS scale in order to

appropriately capture the level of social support among incarcerated women, especially if

the MOS scale is used to identify needs and resources among incarcerated women with the

intent of developing interventions for the population, or if the MOS is used to track changes

in support over time. Without clearly delineating the measure of social support and the lack

Kim and Mazza Page 9

Women Crim Justice. Author manuscript; available in PMC 2015 January 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



thereof, the MOS results may not provide meaningful information for interventions and

services to reduce recidivism.

Implications

The MOS could be improved by retooling the instrument to measure the full range of

variability in the item difficulties. It might be that additional “more difficult” items are

needed that can finely differentiate the level, dimensions, and sources of social support in

this population. Another way to obtain better information might be that other supplemental

instruments, such as a measure of size and strength of a social network, can be used in

conjunction with the MOS social support scale to best measure social support.

As noted, the conditions and sources for social support may be different for incarcerated

women. As an example, the questions of the MOS ask if there is ‘someone’ available to help

in certain domains. Considering the highly overlapping criminal and drug networks among

incarcerated women, the persons who are available to provide support may also be involved

in criminal behavior and/or substance use. This makes it difficult to separate out social

supports from the negative influence from individuals in their social networks. One way to

deal with this issue may be that the scale can be modify for use in incarcerated populations,

which can ask specific questions regarding those who are not involved in criminal or drug

networks.

Another important element to consider is the identification of formal supports, such as social

services for medical care, housing, and jobs. Women living in poverty may lack resources to

support each other, and formal supports may play an important role in successful reentry

into the community. It is suggested that if the MOS is to be used to concretely identify the

level of social support experienced by incarcerated women and be used as a tool for

discharge; items should be changed to reflect these issues. Adding specific questions

regarding formal and informal tangible supports that can help reduce risks of recidivism may

prove beneficial to designing and implementing discharge plans.

Any changes to the MOS instrument would have to be tested and validated in this population

prior to implementation, and it would be suggested that more qualitative work (i.e., focus

groups and cognitive interviewing techniques) be used to fine-tune the instrument and insure

generalizability and utility of the revised scale.

Conclusions

Incarcerated women are affected by a myriad of issues, including substance use, mental

health problems, and other health issues. And yet, they are vulnerable because of lack of

resources from which they can draw emotional and tangible supports to deal with such

issues. Accurate assessment of the level and the type of social support in this population is

particularly important in designing interventions to reduce recidivism.

Further research is warranted to explore social support systems and related concepts, such as

social networks in incarcerated populations. Incarcerated women’s social support networks

frequently overlap with their drug and crime networks. The functions of social support in the
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context of substance use and crime may have both positive and negative aspects in reducing

relapse to drug use and recidivism. Such dual functions of social support networks can help

better understand risks and resources among incarcerated women.

Current health disparities research strives to identify and reduce disparities in the exposure

to risk factors and the distribution of health conditions that affect differently specific

population groups. To achieve this goal, the development of theory and methods to

investigate health disparities is an important aspect of health disparities research. However,

it is often a challenge to develop reliable and valid instruments that can accurately capture

attributes under study in vulnerable populations, such as incarcerated individuals and/or

substance users. Their life experience and context may require an additional adjustment to

existing instruments, even if the instruments have been validated in the general population.

Studies concerning reliability and validity of instruments among vulnerable populations

should be a key component in disparities research. Examining constructs of an instrument

indeed is part of theory building, which can contribute to health disparities research.

References

1. Sabol, W.; Couture, H. Prison inmates at midyear 2007. Washington, DC: Department of Justice;
2008.

2. West, H. Prison Inmates at Midyear 2009– Statistical Tables. Washington, DC: US Department of
Justice; 2010.

3. Kruttschnitt C, Gartner R, Hussemann J. Female Violent Offenders: Moral Panics or More Serious
Offenders? The Australian and New Zealand Journal of Criminology. 2008; 1:9–35.

4. West, H.; Sabol, W. Prison Inmates at Midyear 2008 – Statistical Tables. Washington, DC: Bureau
of Justice Statistics; 2009. Report No.: NCJ 225619

5. Dwyer, M.; Fish, D.; Gallucci, A.; Walker, S. The Health Resources and Services Administration
(HRSA). 2011. HIV care in correctional settings.

6. Hammett T, Harmon M, Rhodes W. The burden of infectious disease among inmates of and
releasees from US correctional facilities, 1997. Am J Public Health. 2002; 92:1789–1794. [PubMed:
12406810]

7. Puisis, M. Clinical practice in correctional medicine. St. Louis, MI: Mosby; 2006.

8. Chicago Coalition for the Homeless. Unlocking options for women: A survey of women in Cook
County Jail. Chicago IL: 2002.

9. Greenfeld, LA.; Snell, TL. Women offenders: US Department of Justice, Bureau of Justice
Statistics. 1999. Report No.: NCJ 175688

10. Greenberg R. Children and Families: Mothers Who Are Incarcerated. Women & Therapy. 2006; 3–
4:165–179.

11. James, D. Profile of jail inmates, 2002. Washington, DC: US Department of Justice; 2004. Report
No.: NCJ 201932

12. Metraux S, Culhane D. Recent incarceration history among a sheltered homeless population. Crime
& Delinquency. 2006; 52(3):504–517.

13. Travis J. Defining a Research Agenda on Women and Justice in the Age of Mass Incarceration.
Women & Criminal Justice. 2007; 2–3:127–136.

14. Kuno E, Rothbard A, Averyt J, Culhane D. Homelessness among persons with severe mental
illness in an enhanced community-based mental health system. Psychiatric Services. 2000; 51(8):
1012–1016. [PubMed: 10913454]

15. Weiser SD, Dilworth S, Neilands T, Cohen J, Bansberg D, Riley E. Gender-specific correlates of
sex trade among homeless and marginally housed individuals in San Francisco. Journal of Urban
Health. 2006; 83(4):736–740. [PubMed: 16845499]

Kim and Mazza Page 11

Women Crim Justice. Author manuscript; available in PMC 2015 January 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



16. Raj A, Rose J, Decker M, Rosengard C, Hebert M, Stein M, et al. Prevalence and patterns of
sexual assault across the life span among incarcerated women. Violence Against Women. 2008;
14:528–541. [PubMed: 18408171]

17. Lehmann E, Kass P, Drake C. Risk factors for first-time homelessness in low-income women. Am
J Orthopsychiatry. 2007; 77(1):20–28. [PubMed: 17352581]

18. Jiang S, Winfree LT Jr. Social Support Gender, and Inmate Adjustment to Prison Life: Insights
From a National Sample. The Prison Journal. 2006; 1:32–55.

19. Kim S. Women in jail: A review of life context. Women’s Studies International Forum. 2003;
26(1):95–100.

20. Gunnison E, Helfgott J. Factors that Hinder offender reentry success: A view from community
corrections officers. International Journal of Offender Therapy and Comparative Criminology.
2011; 55(2):287–304. [PubMed: 20228319]

21. Green B, Miranda J, Daroowalla A, Siddique J. Trauma exposure, mental health functioning, and
program needs of women in jail. Crime and Delinquency. 2005; 51(1):133–151.

22. Davis L, Pacchiana S. Health profile of the state prison population and returning offenders: Public
health challenges. Journal of Correctional Health Care. 2004; 10(3):303–331.

23. Bloom, B.; Covington, S. Addressing the mental health needs of women offenders. 2008.

24. Bloom, B.; Owen, B.; Covington, S. Research Practice Guiding Principles for Women Offenders:
Gender-Responsive Strategies. National Institute of Corrections; 2003.

25. Conklin T, Lincoln T, Tuthill R. Self-reported health and prior health behaviors of newly admitted
correctional inmates. American Journal of Public Health. 2000; 90:1939–1941. [PubMed:
11111273]

26. Fogel C, Belyea M. The lives of incarcerated women: violence, substance abuse, and at risk for
HIV. J Assoc Nurses AIDS Care. 1999; 10(6):66–74. [PubMed: 10546175]

27. Lewis C. Treating incarcerated women: Gender matters. Psychiatr Clin North Am. 2006; 29(3):
773–789. [PubMed: 16904511]

28. Owen B, Bloom B. Profiling Women Prisoners: Findings from National Surveys and a California
Sample. Prison Journal. 1995; (2):165–185.

29. Pollack S, Brezina K. Negotiating Contradictions: Sexual Abuse Counseling with Imprisoned
Women. Women & Therapy. 2006; 3–4:117–133.

30. McClelland G, Teplin L, Abram K, Jacobs N. HIV and AIDS risk behaviors among female jail
detainees: Implications for public health policy. American Journal of Public Health. 2002; 92(5):
818–825. [PubMed: 11988453]

31. Weissman M, DeLamater L, Lovejoy A. WOMEN’S CHOICES: Case management for women
leaving jails and prisons. The Source. 2003; 12(1):1–4.

32. US General Accounting Office. Women in prison: Issues and challenges confronting US
correctional systems. Washington, DC: 1999.

33. Belenko S, Langley S, Crimmins S, Chaple M. HIV risk behaviors, knowledge, and prevention
among offenders under community supervision: A hidden risk group. AIDS Education and
Prevention. 2004; 16:367–385. [PubMed: 15342338]

34. Beckwith C, Zaller N, Fu J, Montague B, Rich J. Opportunities to diagnose, treat, and prevent HIV
in the criminal justice system. J Acquir Immune Defic Syndr. 2010; 55(Suppl 1):S49–S55.
[PubMed: 21045600]

35. Laufer F, Jacob Arriola K, Dawson-Rose C, Kumaravelu K, Rapposelli K. From jail to
community: innovative strategies to enhance continuity of HIV/AIDS care. The Prison Journal.
2002; 82(1):84–100.

36. Freudenberg N. Adverse effects of US jail and prison policies on the health and well-being of
women of color. Am J Public Health. 2002; 92(12):1895–1899. [PubMed: 12453803]

37. Freudenberg N, Daniels J, Crum M, Perkins T, Richie BE. Coming home from jail: the social and
health consequences of community reentry for women, male adolescents, and their families and
communities. Am J Public Health. 2005; 95(10):1725–1736. [PubMed: 16186451]

Kim and Mazza Page 12

Women Crim Justice. Author manuscript; available in PMC 2015 January 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



38. The World Health Organization (WHO), The Joint United Nations Programme on HIV/AIDS
(UNAIDS). HIV/AIDS prevention, care, treatment and support in prison settings: A framework for
an effective national response. New York, NY: United Nations; 2006.

39. Cohen, S.; Syme, S. Issues in the application and study of social support. Orlando, FL: Academic
Press; 1985.

40. Hogan BE, Linden W, Najarian B. Social support interventions: Do they work? Clinical
Psychology Review. 2002; 22(3):381–440.

41. van Dam HA, van der Horst FG, Knoops L, Ryckman RM, Crebolder HFJM, van den Borne
BHW. Social support in diabetes: A systematic review of controlled intervention studies. Patient
Education and Counseling. 2005; 59(1):1–12. [PubMed: 16198213]

42. Orrick E, Worrall J, Morris R, Piquero A, Bales W, Wang X. Testing social support theory: A
multilevel analysis of recidivism. Journal of Criminal Justice. 2011; 39:499–508.

43. Berkman LF. Assessing the physical health effects of social networks and social support. Annual
Review of Public Health. 1984; 5(1):413–432.

44. Berkman LF, Syme S. Social networks, host resistance, and mortality: A nine-year follow-up study
of Alameda County residents. American Journal of Epidemiology. 1979; 109(2):186–204.
[PubMed: 425958]

45. Chipperfield J. Perceived adequacy of instrumental assistance: implications for well-being in later
life. Journal of Aging and Health. 1996; 8:72–95. [PubMed: 10160565]

46. Choi N, Wodarski J. The relationship between social support and health status of elderly people:
Does social support slow down physical and functional deterioration? Social Work Research.
1996; 20:52–63. [PubMed: 10154541]

47. Uchino BN. Social support and health: A review of physiological processes potentially underlying
links to disease outcomes. Journal of Behavioral Medicine. 2006; 29(4):377–387. [PubMed:
16758315]

48. Cohen S. Psychological models of the role of social support in the etiology of physical disease.
Health Psychology. 1988; 7(3):269–297. [PubMed: 3289916]

49. McEwen BS. Central effects of stress hormones in health and disease: Understanding the
protective and damaging effects of stress and stress mediators. European Journal of Pharmacology.
2008; 583(2–3,7):174–185. [PubMed: 18282566]

50. Aggarwal B, Liao M, Mosca L. Physical activity as a potential mechanism through which social
support may reduce cardiovascular disease risk. Journal of Cardiovascular Nursing. 2008; 23(2):
90–96. [PubMed: 18382248]

51. Berkman LF. The role of social relations in health promotion. Psychosomatic Medicine. 1995;
57(3):245–254. [PubMed: 7652125]

52. Berkman LF, Glass T, Brissette I, Seeman TE. From social integration to health: Durkheim in the
new millenium. Social Science & Medicine. 2000; 51(6):843–857. [PubMed: 10972429]

53. Sherbourne CD. The role of social support and life stress events in use of mental health services.
Social Science & Medicine. 1988; 27(12):1393–1400. [PubMed: 3238458]

54. Blazer DG. Social support and mortality in an elderly community population. American Journal of
Epidemiology. 1982; 115(5):684–694. [PubMed: 7081200]

55. House JS, Robbins C, Metzner HL. The association of social relationships and activities with
mortality: prospective evidence from the Tecumseh community health status. American Journal of
Epidemiology. 1982; 116(1):123–140. [PubMed: 7102648]

56. Williams A, Ware J, Donald C. A model of mental health, life events, and social supports
applicable to general populations. Journal of Health and Social Behavior. 1981; 22(4):324–336.

57. Heaney, C.; Israel, B. Social networks and social support. In: Glanz, K.; Rimer, B.; Lewis, F.,
editors. Health behavior and health education: Theory, research, and practice. 3. San Francisco,
CA: Jossey-Bass; 2002. p. 185-209.

58. Zhang X, Norris SL, Gregg EW, Beckles G. Social support and mortality among older persons
with Diabetes. Diabetes Educator. 2007; 33(2):273–281. [PubMed: 17426302]

59. Mears DP, Mancini C, Gertz M, Bratton J. Sex Crimes Children, and Pornography: Public Views
and Public Policy. Crime & Delinquency. 2008; 4:532–559.

Kim and Mazza Page 13

Women Crim Justice. Author manuscript; available in PMC 2015 January 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



60. Staton-Tindall M, Frisman L, Lin H, Leukefeld C, Oser C, Havens JR, et al. Relationship influence
and health risk behavior among re-entering women offenders. Women’s Health Issues. 2011;
21(3):230–238. [PubMed: 21315617]

61. Hyman SM, Gold SN, Cott MA. Forms of social support that moderate PTSD in childhood sexual
abuse survivors. Journal of Family Violence. 2003; 18(5):295–300.

62. Staton-Tindall M, Royse D, Leukefeld C. Substance use criminality, and social support: An
exploratory analysis with incarcerated women. American Journal of Drug and Alcohol Abuse.
2007; 33(2):237–243. [PubMed: 17497546]

63. Knudsen HK, Leukefeld C, Havens JR, Duvall JL, Oser CB, Staton-Tindall M, et al. Partner
relationships and HIV risk behaviors among women offenders. Journal of Psychoactive Drugs.
2008; 40(4):471–481. [PubMed: 19283951]

64. Pratt T, Godsey T. Social support, inequality, and homicide: A cross-national test of an integrated
theoretical model. Criminology. 2006; 41(3):611–644.

65. El-Bassel N, Schilling R. Social support and sexual risk taking among women on methadone.
AIDS Education and Prevention. 1994; 6:506–513. [PubMed: 7702961]

66. Gainey R, Peterson P, Wells E, Hawkins J, Catalano R. The social networks of cocaine users
seeking treatment. Addiction Research. 1995; 3(1):17–32.

67. O’Dell K, Turner N, Weaver G. Women in recovery from drug misuse: An exploratory study of
their social networks and social support. Substance Use and Misuse. 1998; 33:1721–1734.
[PubMed: 9680090]

68. Dunlap E, Johnson B. Family and human resources in the development of a female crack-seller
career. J Drug Issues. 1996; 26(1):175–198. [PubMed: 19809522]

69. Strauss SM, Falkin GP. Social support systems of women offenders who use drugs: a focus on the
mother-daughter relationship. American Journal of Drug and Alcohol Abuse. 2001; 27(1):65–89.
[PubMed: 11373037]

70. Falkin GP, Strauss SM. Social supporters and drug use enablers: A dilemma for women in
recovery. Addictive Behaviors. 2003; 28(1):141–155. [PubMed: 12507533]

71. Higgins S, Budney A, Bickel W, Foerg F, Donham R, Badger G. Incentives improve outcome in
outpatient behavioral treatment of cocaine dependence. Archives of General Psychiatry. 1994;
51(7):568–576. [PubMed: 8031230]

72. Hochstetler A, DeLisi M, Pratt TC. Social support and feelings of hostility among released
inmates. Crime & Delinquency. 2010; 56(4):588–607.

73. Hays, R.; Sherbourne, C.; Mazel, R. User’s Manual for Medical Outcomes Study (MOS) Core
Measures of Health-Related Quality of Life. Santa Monica, CA: RAND Corporation; 1994.

74. Stewart EC. The Sexual Health and Behaviour of Male Prisoners: The Need for Research. Howard
Journal of Criminal Justice. 2007; 1:43–59.

75. Stewart, A.; Ware, J. Measuring function and well-being: The medical outcome study approach.
Durham, NC: Duke University Press; 1991.

76. Bond, TG.; Fox, CM. Applying the Rasch model: Fundamental measurement in the human
sciences. 2. Mahwah, New Jersey: Lawrence Erlbaum Associates; 2007.

77. Andrich, N. Rasch Models for Measurement. Newbury Park, CA: Sage Publications; 1988.

78. Facon B, Nuchadee M. An item analysis of Raven’s colored progressive matrices among
participants with Down syndrome. Res Dev Disabil. 2010; 31(1):243–249. [PubMed: 19853407]

79. Lee M, Peterson J, Dixon A. Rasch calibration of physical activity self-efficacy and social support
scale for persons with intellectual disabilities. Research in Developmental Disabilities. 2010;
31(4):903–913. [PubMed: 20363109]

80. Crocker, L.; Algina, J. Introduction to classical and modern test theory. United States: Thomson
Wadworth; 2006.

81. Nunnally, J.; Bernstein, I. Psychometric theory. 3. New York, NY: McGraw-Hill; 1994.

82. SPSS Inc. PASW Statistics 18. Chicago, IL: 2009.

83. Rasch, G. Probabilistic models for some intelligence and attainment tests. Copenhagen, Denmark:
Danish Institute for Educational Research; 1960.

84. Wright, B.; Stone, M. Best test design. Chicago, IL: MESA Press; 1979.

Kim and Mazza Page 14

Women Crim Justice. Author manuscript; available in PMC 2015 January 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



85. Linacre, J. A user’s guide to FACETS: Rasch-model computer programs. 2007.

86. Litz, B.; Penk, W.; Gerardi, R.; Keane, T. The assessment of posttraumatic stress disorder In:
Saigh P, editor Post-traumatic stress disorder: A behavioral approach to assessment and treatment.
New York: Pergamon Press; 1991. p. 109-178.

87. Reckase MD. Unifactor Latent Trait Models Applied to Multifactor Tests: Results and
Implications. Journal of Educational Statistics. 1979; 4(3):207–230.

88. Wilson, M. Constructing measures: An item response modeling approach. Mahwah, NJ: Erlbaum;
2005.

89. Trochim, W.; Donnelly, J. The Research Methods Knowledge Base. 3. Mason, OH: Atomic Dog;
2008.

90. Smith EV. Evidence for the reliability of measures and validity of measure interpretation: a Rasch
measurement perspective. Journal of Applied Measurement. 2001; 2(3):281–311. [PubMed:
12011511]

91. Reckase M. Unifactor Latent Trait Models Applied to Multi-Factor Tests: Results and
Implications. Journal of Educational Statistics. 1979; 4:207–230.

92. Sherbourne CD, Stewart AL. The MOS social support survey. Social Science & Medicine. 1991;
32(6):705–714. [PubMed: 2035047]

93. Gjesfjeld C, Greeno C, Kim K. A confirmatory factor analysis of an abbreviated social support
instrument: The MOS-SSS. Research on Social Work Practice. 2008; 18(3):231–237.

Kim and Mazza Page 15

Women Crim Justice. Author manuscript; available in PMC 2015 January 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Figure 1.
Rasch Item/Person Map

Note: Each “#” = 3; Each “.” = 1 to 2

S = one SD; T = two SDs

Left of dashed line is SD for persons; right is SD for items.
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Table 1

Demographics characteristics of the sample (N=271)

%

Race/Ethnicity

 African American 69.6

 Caucasian 17.0

 Hispanic 6.3

 Other 3.5

Age

 < 20 1.1

 20–30 24.9

 31–50 54.5

 > 50 18.0

Marital Status

 Single 65.5

 Married 12.1

 Separated/Divorced 9.9

 Widowed 3.6

Education

 Less than high school 53.0

 High school/GED 44.3

 More than High school 2.0

Employment

 Unemployed 76.1

 Part-time employed 9.8

 Full-time employed 10.3
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Table 2

Factor components, factor loading, and subscale domains

Subscale Mean Factor component Factor loading

Emotional/Information Support 3.65 1

 1. Someone you can count on to listen to you 3.91 .665

 2. Someone to give you information 3.67 .787

 3. Someone to give you advice about a crisis 3.69 .809

 4. Someone to confide in or talk about your problems 3.69 .742

 5. Someone whose advice you really want 3.61 .741

 6. Someone to share your most private worries and fears 3.51 .741

 7. Someone to turn to for suggestions to deal with problems 3.57 .828

 8. Someone who understands your problems 3.56 .770

Tangible Support 3.63 3

 9. Someone to help you if you were confined to bed 3.62 .790

 10. Someone to take you to the doctor if you needed it 3.65 .810

 11. Someone to prepare your meals if you were unable 3.66 .842

 12. Someone to help with daily chores if you were sick 3.60 .805

Affectionate Support 4.07 2

 13. Someone who shows you love and affection 4.10 .731

 14. Someone to love and make you feel wanted 4.05 .756

 15. Someone who hugs you 4.07 .779

Positive Social Interaction 3.82 2

 16. Someone to have a good time with 3.83 .746

 17. Someone to get together with for relaxation 3.66 .727

 18. Someone to do something enjoyable with 3.98 .804

Additional Item 2

 19. Someone to do things with to help you get mind off 3.83 .653
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Table 3

Rasch model summary statistics

Person Item

All cases Non-extreme cases only

Total N 271 224 19

Rasch Measure (in logits) 1.4 0.88 0.00

 SD 2.4 1.45 0.34

 Range 5.61 ~ −5.59 4.40 ~ −4.32 0.43 ~ −0.72

Model reliability 0.88 0.94 0.94

Raw score-to-measure correlation – 0.92 −0.99

Chi-square 9,101.71

 df 3,980

 sig < 0.01

Unidimensionality

 Variance explained by measure 29.0 (60.4%)

 Unexplained variance in 1st contrast 4.0 (8.4%)
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