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Abstract

This study simultaneously tests the effect of county, organizational, workplace, and individual level variables on

depressive disorders among low-income nursing assistants employed in US nursing homes. A total of 482 observations are

used from two waves of survey data collection, with an average two-year interval between initial and follow-up surveys.

The overall response rate was 62 percent. The hierarchically structured data was analyzed using multilevel modeling to

account for cross-classifications across levels of data. Nursing assistants working in nursing homes covered by a single

union in three states were asked about aspects of their working conditions, job stress, physical and mental health status,

individual and family health-care needs, household economics and household strain.

Participants: The 241 nursing assistants who participated in this study were employed in 34 nursing homes and lived in 49

counties of West Virginia, Ohio and Kentucky.

Main results: The study finds that emotional strain, related to providing direct care to elderly and disabled clients, is

associated with depressive disorder, as is nursing home ownership type (for-profit versus not-for-profit). However, when

controlling for county level socioeconomic variables (Gini index and proportion of African Americans living in the

county), neither workplace nor organizational level variables were found to be statistically significant associated with

depressive disorder.

Conclusions: This study supports previous findings that emotional demand in health-care environments is an important

correlate of mental health. It also adds empirical evidence to support a link between financial strain and depression in US

women. While this study does not find that lack of a seniority wage benefits—a factor that can conceivably exacerbate

financial strain over time—is associated with depressive disorder among low-income health-care workers, it does find

county level measures of poverty to be statistically significant predictors of depressive disorder. Longitudinal county level

measures of low-income as predictors of depression may even offer a methodological advantage in that they are

presumably more stable indicators of cumulative exposure of low income than are more transient workplace indicators.
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Incorporating measures of cumulative exposure to low income into empirical studies would be particularly timely given the

global changes that are currently restructuring the labor force and influencing work organization and labor processes—

most notably the growth in low income jobs and the deskilling of labor. Though this study provides evidence that

workplace and organizational level variables are associated with depressive disorder among low-wage nursing assistants in

US nursing homes, the fact that these relationships do not hold once county level measures of poverty are controlled for,

suggests that more distal upstream determinants of workplace mental health problems, such economic inequality, may be

at play in determining the mental health of low wage workers.

r 2005 Elsevier Ltd. All rights reserved.
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Introduction

Over the past two decades, the number of workers
holding low-wage jobs as a proportion of the total
US workforce has risen. Low-wage work includes
jobs that do not enable a full-time worker to
support a family of four above the official poverty
line (amounting to 17,050 US Dollars; Federal
Register, 2000)—or jobs for which workers are paid
no more than $8.20 per hour in 2000 dollars (US
Department of Health and Human Services and
Office of the Secretary, 2000). While not all low-
wage workers are primary wage earners, it has been
found that one in three low-wage workers in low-
income families earn all or most of the family
income (Lerman and Skidmore 1999). The low-
wage workforce is characterized as tending to be
non-unionized (94 percent), disproportionately fe-
male (59 percent), white (63 percent), and non-
college-educated (62 percent), though recent labor
market trends such as educational upgrading and
the long-term decline of wages among non-college
graduates means that other subpopulations are also
increasingly more likely to hold low-wage jobs
(Bernstein and Hartmann 1999).

Working conditions are an important determi-
nant of employee physical and psychological well-
being. Research has found that low-wage workers,
who often do rotating shift work and whose work
conditions are often dangerous, hazardous, and
even humiliating, are at greater risk for injuries and
for poor physical and mental health outcomes
(Personick 1990; Myers et al. 2002; Hamermesh,
1999; Brown and Moran 1997; Dooley et al., 2000).
In the United States, 70 percent of all low-wage
workers are employed in just 10 industries (LEHD,
2001), with low-wage work increasingly concen-
trated in retail trade (38 percent) and services (39
percent) (Andersson et al., 2003). Today, one of the
fastest growing and perhaps most hazardous in-
dustries for low-wage workers in the US is the
health services industry, in which nearly 60 percent
of workers hold low-wage jobs (Kim, 2000). Within
the health services industry, the homecare and long-
term care divisions are experiencing the most rapid
growth in demand for low-wage workers—particu-
larly for personal aides and nurse assistants. In
nursing homes, nurse assistants make up the bulk of
direct-care support staff and this workforce is
expected to increase more than 25 percent by 2006
(Stone and Wiener, 2001). Recently, the US
Department of Labor acknowledged not only that
this segment of the labor force is generally low-paid,
but that frequent violations of federal wage and
hour rules occur in nursing home and long-term
care work settings (US Department of Labor, 1997).
Nursing assistants are thus an appropriate focus for
social science research that explores the health
effects of low-wage work.

An increased risk of injury among nurse assis-
tants (Personick, 1990) and the physical hazards of
nursing home work (Myers et al., 2002) are well
established, yet little research has been done to
explore the mental health hazards for direct-care
nursing home workers (Wunderlich et al., 1996).
Nurse assistants employed in nursing homes and
other long-term care settings provide direct care for
elderly and disabled persons who tend to be very
old, cognitively impaired, and functionally depen-
dent in several activities of daily living, such as
bathing, feeding, dressing, toileting, and even basic
mobility. Many nursing home residents also lack
social support networks and thus may further
depend on direct-care givers for their social inter-
action needs. Providing direct care to such a
dependent population and establishing emotional
attachments to persons who may be either quite ill
or near death creates an emotionally demanding
work environment for nursing assistants, an envir-
onment that is likely to have significant implications
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for the mental health of these workers (Foner,
1995).

Psychiatric symptoms have been found to figure
prominently among the hazards of work organiza-
tion (Kohn and Schooler, 1973; Karasek, 1979).
Mental disorders in the workplace, particularly
depression, have important consequences for qual-
ity of life, worker productivity, and the utilization
and costs of health care (Keita and Sauter, 1992;
Sauter et al., 1990). Several studies have found
depression to be related to work organization
(Karasek, 1979; Mausner-Dorsch and Eaton, 2000;
Muntaner et al., 1998; Stansfeld et al., 1998; Grosch
and Murphy, 1998). There is also longitudinal
evidence linking job demands, lack of autonomy,
and monotony at work to affective disorders
(Stansfeld et al., 1999; Eaton et al., 2001). More
recently, some multilevel studies have found work-
place and organizational level characteristics to be
related to poor mental health (Söderfeldt et al.,
1997; De Jonge et al., 1999; Yperen and Snijders,
2005; Elovainio et al., 2000), while others have
begun to provide evidence supporting the link
between county level variables and poor mental
health outcomes (Jia et al. 2004). For studies
exploring the health effects of low-wage work,
county level variables are also of theoretical
significance because, as Bureau of Labor Statistics
data indicate, strong geographic patterns exist in the
distribution of low-wage employment, suggesting
that important structural economic and social
forces are at play in determining the industry-mix
of low-wage counties. Furthermore, the organiza-
tion of health services, including mental health,
home care, and long-term care services, is largely
organized at the county level and a number of
relevant policy interventions such as labor force
retraining and living wage ordinances are
coordinated at the county level. To date, however,
no studies have simultaneously considered the
effect of both workplace and county level variables
on the mental health outcomes of low-wage
workers.

This study uses multilevel analysis to simulta-
neously test the effect of county, organizational,
workplace, and individual level variables on depres-
sive disorders among nursing assistants employed in
US nursing homes. More specifically, we test the
hypotheses that the individual level variable of age,
workplace emotional demands, organizational level
variables such as type of nursing home ownership
type and seniority wage benefit, and county level
indicators of poverty are all associated with
depressive disorder among nurse assistants.

Methods

Sample and setting

The data used in this study come from two waves
of data collection across three US states—a cross-
sectional survey done in 2000 and a follow-up
survey done in 2002. The cross-sectional data were
collected between winter 1999 and spring 2001 from
868 nursing assistants working in 55 nursing homes
covered by a single union in three states: West
Virginia, Ohio, and Kentucky. Nursing home site-
specific lists were obtained from local bargaining
unit representatives and all nursing assistants
currently working at each nursing home were
invited to participate (n ¼ 1391). The overall
response rate was 62 percent. Questions were asked
that related to aspects of the working conditions of
the nursing assistants, mental health status, and
socio-demographic indicators. A follow-up survey
was conducted in the summer of 2002 and included
252 nursing assistants who were randomly selected
from the 868 previously surveyed nursing assistants.
The shorter follow-up questionnaire included ques-
tions relating to mental health status and individual
and family health care needs. After data processing,
241 nursing assistants were matched and their
information from two waves of surveys was used
in data analysis. In sum, a total of 482 observations
were collected in two waves of surveys with an
average two-year interval (2000–2002) from 241
nursing assistants working in 34 nursing homes and
living in 49 counties of three states: West Virginia,
Ohio and Kentucky. Our data analysis used 347
observations due to the missing values in some
explanatory variables.

Variables

Depression was measured using a 35-item version
of the RCES-D (Eaton et al., 2003). Two levels of
depression were scored: depressive symptoms and
depressive disorder. Depressive symptoms were
classified dichotomously using the original 20 items
of the original CES-D scale with a standard cutoff
score of 16 (Radloff, 1977). As the original version
of the CES-D failed to capture important aspects of
the domain of depression (psychomotor retarda-
tion/agitation, suicidal ideation) and represented
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depression using symptoms that are not aspects of
the current DSM criteria, the 35-item RCES-D was
used to dichotomously define a depressive disorder.
This involved classifying symptoms into subscales,
and matching the subscale scores to the criterion for
depressive disorder in the DSM-IV (Muntaner and
Barnett, 2000) (details available upon request). Two
subscales of the Symptom Checklist 90 (Godin and
Kittel, 2004) were used to generate anxiety and
somatization scores. These asked for level of distress
in the past week on a 5-point Likert scale (not at all
to extreme) for a variety of somatic perceptions
(headaches, faintness or dizziness, soreness of your
muscles, a lump in your throat, etc) and anxiety
symptoms (trembling, feeling fearful, heart pound-
ing or racing, etc). Items were summed and
empirically dichotomized so that the lower two-
thirds of the scores for each subscale represented the
reference group. The proportion of respondents
presenting scores above the traditional 16+ cut-off
score indicating risk of depression were lower for
the revised scale than for the original CES-D scale
(54.2 vs. 56.8 percent).

Instead of using a dichotomized depression
classification, a continuous depression score was
used in this study. The score of depression
symptoms was summed from the original 20 items
of the original CES-D scale. The score of depression
disorder was summed from the revised 35 items of
the RCES-D scale. To have a straightforward
interpretation of the longitudinal change of depres-
sion symptoms, this study re-scaled the summed
depression scores to a scale between 0 and 100. The
re-scaled depression symptoms and depression
disorder were then used in data analysis. By re-
scaling, the changes of depression can be explained
as the percentage change of depression between
survey times in one subject, or between subjects in
one nursing home/county, or between nursing
homes/counties.

Emotional demands were assessed with a 6-item
scale (Söderfeldt et al., 1997; Ohlson et al., 2001)
with items designed to capture the workplace
emotional demands experienced as a result of
providing direct care to clients (i.e., not enough
time to provide emotional support to clients). We
also assessed demographic, psychosocial, behavior-
al, health, and labor market related potential
confounders. These included age of respondent
(continuous), gender of respondent (male, female),
race/ethnicity (white, black, Hispanic, Native Amer-
ican, and other), health insurance (availability as
well as type), length of employment at that nursing
home measured in months. Social support was
measured with marital status (married, cohabitat-
ing, separated, divorced, and single/never married)
and weekly hours of housework. A question
assessed current general physical health: ‘‘Thinking
of your physical health would you say that, in
general, it is excellent, very good, good, fair or
poor’’. Measures of social stratification included
education (in years as well as highest degree held
using the question: ‘‘What is the highest grade in
school or year of college that you completed?’’) and
income (determined with two questions on total
annual personal and household income).

Two sources of data, one secondary and one
primary source, were integrated into an organiza-
tional characteristics database and linked to in-
dividual nursing assistant records using nursing
home as the linkage variable. The Nursing Home
Compare Database based on the Center for
Medicare and Medicaid Services (CMS) On-Line
Survey Certification of Automated Records (OS-
CAR) and Minimum Data Set (Centers for Medi-
care and Medicaid Services, 2004) provided
information on type of ownership (for-profit vs.
not-for-profit). We also administered the organiza-
tional survey, using an adaptation of a question-
naire used in a previous study of human services
organizations (Söderfeldt et al., 1997), to key
informants in each nursing home during the data
collection period. Questions asked about presence in
the nursing home of a bureaucratic management
style (i.e., ‘‘by the book’’), labor-relation violations,
perceptions of labor management conflict, and
seniority-based wage increases. These three indica-
tors were combined into a single additive scale
‘‘managerial pressure’’ indicator. All organizational
level variables were operationalized as categories for
the multivariate analyses.

County variables

A county is a division of local government in the
United States. The major functions of county
governments include law enforcement, the recording
of deeds and other documents, and the provision of
and maintenance of public works such as roads and
parks (Duncombe, 1966). Counties are the primary
legal divisions of most states, whose powers and
functions vary from state to state. Legal changes to
county boundaries or names are typically infre-
quent. (US Census Bureau, 2005). There are
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currently 3066 counties in the United States, which
vary in size and population. The geographical area
covered by a county ranges from 67 km2 (Arlington
County, Va.) to 227,559 km2 (North Slope Borough,
Alaska). The population of counties varies from
Loving County, Texas, with 140 residents to Los
Angeles County, California, which is home to 9.2
million people.’’ (National Association of Counties,
2005).

Two county level variables were used in this
study: Gini index and percentage of African
Americans living in a county. Gini indices were
available for all the 49 counties where surveyed
nursing assistants lived. Gini indices were calculated
based on the 1990 US Census (Nielsen, 2002).
Percentages of African Americans living in the
county were also available for all 49 counties and
were retrieved from the US Census Bureau website.
Both county level variables are scale variables.

Data analysis

Multilevel models were adopted in this study
because the measurement of nursing assistant’s
depression within nursing homes has a hierarchical
structure (Söderfeldt et al., 1997). Multilevel models
take into account this natural clustering, allow the
impact of individual level variables on depression to
vary across nursing homes, and use organizational
level variables to explain the difference in indivi-
duals’ baseline risk and the differential impact of
individual level variables on depression. A statistical
software package MlwiN (Rasbash et al., 2004) was
used to implement the model, in which iterative
generalized least squares (IGLS) was used to find
maximum likelihood estimates of the parameters.
Data analyses were conducted in sequential steps
including data linkage, exploratory analyses, and
multilevel analyses.

The repeated measurement model in MLwiN was
adopted as the appropriate analysis methodology.
The rationale of using the repeated measurement
model is that the basic structure is observed on two
occasions (i.e., survey times in 2000 and 2002)
nested within subjects, and the subjects nested
within workplaces (a three-level hierarchy). An
advantage of using the repeated measurement
model in MLwiN is that multilevel structures do
not require balanced data to obtain efficient
estimates. For repeated measured data it is permis-
sible to have missing occasions per subject. Thus, all
of the available data can be incorporated into the
analysis under the assumption that the probability
of being missing is independent of any random
variable in the model, known as completely random
dropout (Rasbash et al., 2000, p. 129–130).

One particular feature of the multilevel models in
MLwiN is to allow modeling cross-classified levels.
If taking survey time as level 1, subject as level 2,
and nursing home as level 3, then the county in
which the nursing assistants live is another level 3
unit above the level 2 unit of subject and cross-
classified with the level of nursing home. It shows
the fact that nursing assistants reside in different
counties and work in different nursing homes, and
the nursing home in which a nursing assistant works
may not be within the county where the nursing
assistant resides. For instance, a nursing assistant
may work in a nursing home located in a neighbor-
ing county. MLwiN allows one to explicitly account
for these two different contexts, workplace of
nursing home and county of residency, above
nursing assistants. Ignoring the cross-classification
effect would underestimate the standard error of the
estimates. Thus, a three-level model with cross-
classification in level 3 was implemented in this
study.

The models were built in stages, starting from a
simple variance components model, and succes-
sively adding to the model the fixed effects and
random effects for the variables of interest at
different levels. Diagnostic procedures were ex-
plored to test model assumptions and detect outliers
and influence points on model fit. Appendix B
illustrates how we built our mixed-effects three-level
model with cross-classification in level 3.

Results

Descriptive statistics on selected variables for all
followed 241 nursing assistants are presented in
Table 1. These subjects are mostly women, less than
45 years of age, high school educated, white non-
Hispanic, with household incomes less than 200
percent of the poverty line, who work in for-profit
nursing homes that do not provide seniority wage
increases. Approximately half of these subjects are
married, self-report good health, but present symp-
toms of major depressive disorder.

Table 2 lists the regression estimates for five
nested three-level models. The definitions of the
variables are given in Appendix A. The three
levels are level 1 between survey times; level 2
between nursing assistants; and level 3 between
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Table 1

Sample description (N ¼ 241)

Variable N Percentage

Individual

Age (n ¼ 241) Less than 45 129 53.5

45 and over 112 46.5

Gender (n ¼ 241) Female 234 97.1

Male 7 2.9

Marital status (n ¼ 240) Married first time 98 40.8

Married with previous marriage 44 18.3

Divorce/separated 29 12.1

Widowed 9 3.8

Never married 49 20.4

Living as if married 11 4.6

Education (n ¼ 239) Elementary school 0 0

Junior school 19 8.0

High school 165 69.0

Junior college or 1–2 years college 43 18.0

College graduate 7 2.9

Graduate school 5 2.1

Hispanic (n ¼ 237) Yes 6 2.5

No 231 97.5

Race (n ¼ 234) American Indian or Alaska native 8 3.4

Asian 0 0

Black or African American 31 13.2

Native Hawaiian or other pacific islander 3 1.3

White 192 82.1

Overall health (n ¼ 239) Excellent 13 5.4

Very good 66 27.6

Good 96 40.2

Fair 48 20.1

Poor 16 6.7

Emotional strain (n ¼ 231) Low emotional strain 174 75.3

High Emotional Strain 57 24.7

Household income for past year (n ¼ 219) p$10,000 13 5.9

p$15,000 34 15.5

p$20,000 37 16.9

p$25,000 41 18.7

p$35,000 42 19.2

p$50,000 34 15.5

p$60,000 9 4.1

p$75,000 7 3.2

X$75,000 2 1.0

Organizational

Ownership type (n ¼ 241) For profit 174 72.2

Non profit 67 27.8

Seniority wage increase (n ¼ 189) Yes 63 33.3

No 126 66.7

Managerial pressure (n ¼ 153) Yes 32 20.9

No 121 79.1

C. Muntaner et al. / Health & Place 12 (2006) 688–700 693
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Table 2

Regression coefficients with standard errors for the multilevel repeated measurement model of depressive disorder scale in percentage (347

observations)

Variables Model I (null model) Model II Model III Model IV Model V (full model)

Fixed effect:

Intercept 29.53(1.86) 29.68(1.85) 28.25(1.92) 20.26(3.04) �16.75(19.79)

Age group �0.11(0.11) �0.13(0.11) �0.11(0.11) �0.09(0.11)

Emotional strain 6.43(3.13)* 6.42(3.09)* 5.66(3.07)+

Ownership Type (nursing home) 8.00(3.69)* 3.84(3.96)

Seniority wage benefit (nursing home) 6.31(3.34)+ 3.58(3.11)

Gini Index (county) 1.13(0.52)*

Proportion of African Americans (county) �0.51(0.22)*

Random effect variances

Level 1 intercept variance (survey times) 369(40.0) 367(39.7) 367(39.7) 366(39.6) 366(39.6)

Level 2 intercept variance (nurse assistants) 101(39.6) 104(39.6) 101(39.3) 106(39.5) 105(37.0)

Level 3 intercept variance (nursing homes) 54(28.2) 52(27.7) 44(25.6) 11(16.5) 0(0.0)

Level 3 intercept variance (counties) 0 (0.0) 0(0.0) 0 (0.0) 0(0.0) 0(0.0)

Model fit

�2*loglikelihood (IGLS) Deviance 3134 3133 3129 3118 3112

DD 1 4 11 6

Ddf 1 1 2 2

Prob. w2 0.317 0.046 0.004 0.049

Note: Also controlled for race and marital status (results not shown); * indicates significance at the 0.05 level; + indicates significance at

the 0.1 level.

C. Muntaner et al. / Health & Place 12 (2006) 688–700694
cross-classified nursing homes and residence coun-
ties. The variance components model was examined
first with random intercepts only, then successively
adding fixed and random effects for the variables of
interest to improve model fit and reduce the random
effect variation.

Model I, the variance component model, shows
the estimated fixed intercept with standard error is
29.53(1.86). It shows the average scale of depression
disorder is about 30 percent among 241 nursing
assistants during the two years of 2000–2002
assuming maximum depression is 100 percent. The
distribution of random variation from the variance
components model also suggests that the lowest
level between survey times accounts for the most
variation followed by level 2 between nursing
assistants, and level 3 between nursing homes. The
variation within level 1 between survey times
accounts for 70 percent of total variation. The
variation within level 2 between nursing assistants
accounts for 20 percent. The variation within level 3
between nursing homes accounts for 10 percent and
the variation within level 3 between residence
counties is zero. The zero variation between
counties indicates that there is no county level
random variation, thus for the cross-classified level
3 nursing homes and residence counties there is no
difference from the single level 3 unit of nursing
home only. Consequently, the cross-classified multi-
level model can be reduced to the simple three-level
model.

Model II adds the level 1 variable age, which is
the only available level 1 variable varying between
surveys. The estimate for age (�0.11(0.11)) was not
statistically significant. Compared to Model I,
Model II does not show improvement of model fit.
All estimated variances at three levels show little
change.

Model III adds one level 2 variable: emotional
demand measured in the baseline survey in 2000.
The estimated coefficient of emotional demands was
statistically significant 6.43(3.13). It shows that
during 2 years those nursing assistants who had
higher baseline emotional demands were on average
about 6 percent higher on the depression disorder
scale than those who had lower baseline emotional
demands, controlling for subjects’ age, marriage
status and race. The estimated age effect was not
statistically significant �0.13(0.11). Adding the
individual variables reduced both the level 2
random variance and level 3 random variances
indicating improved model fit.

Model IV adds two level 3 variables: ownership
type and seniority wage benefit of the nursing home
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where the nursing assistant works. The estimated
coefficient for nursing home ownership type was
statistically significant 8.00(3.69) and seniority wage
benefit was marginally statistically significant
6.31(3.34). The results show that during the 2 years
those nursing assistants who worked in for-profit
nursing homes were on average 8 percent higher on
the depression disorder scale than those who
worked in a non-profit nursing home, and those
who worked in nursing home without a seniority
wage benefit were on average 6 percent higher on
the depression disorder scale than those who
worked in nursing homes with a seniority wage
benefit, both controlling for subject age, race,
marital status, and emotional demands. It also
shows that controlling for nursing home level
variables, the effect of emotional demands remained
statistical significance 6.42(3.09). The age effect was
not statistically significant. As expected, adding
nursing home level variables greatly reduced the
level 3 variance.

The full model, which is Model V, adds two
county level variables: Gini index and the propor-
tion African Americans living in the county. The
estimated coefficient of the Gini index was statisti-
cally significant 1.13(0.52). The estimated coefficient
of proportion of African Americans was also
statistically significant �0.51(0.22). The SE results
suggest that during 2 years those nursing assistants
who lived in a county with a 10 percent higher Gini
index were on average 11 percent higher on the
depression disorder scale compared to those who
lived in a reference county, and those who lived in a
county with a 10 percent higher proportion of
African Americans were on average 5 percent lower
on the depression disorder scale compared to those
who lived in a reference county, both controlling for
subject age, race, marital status, ownership type and
seniority wage benefit of the nursing home. The
results also show that controlling for the county
level variables, ownership type and seniority wage
benefit of the nursing homes were no longer
statistically significant. The age effect was still not
statistically significant. The effect of emotional
demands shifted from being statistically significant
in Model IV to being marginally statistically
significant after controlling for county level vari-
ables. Adding the two county level variables further
reduced the level 3 random variation to a minimum.
Model fit comparison between the five nested
models shows that the improvement in model fit
was statistically significant from Models II to V.
Discussion

The aim of this study was to simultaneously test
the effects of county, organizational, workplace,
and individual level variables on poor mental health
outcomes among low-wage workers in an important
US industry. We found that age was not associated
with depressive disorder among nursing assistants
employed in US nursing homes. Emotional strain,
related to providing direct care to elderly and
disabled clients, was associated with depressive
disorder, as was nursing home ownership type
(for-profit vs. not-for-profit). However, when con-
trolling for county level variables of poverty (Gini
index and proportion of African Americans living in
the county), neither workplace nor organizational
level variables had a statistically significant associa-
tion with depressive disorder.

Previous studies have found that work organiza-
tion in health-care environments is an important
correlate of mental health (Landsbergis, 1988, 2003;
Rafnsdottir et al., 2004), with the emotional labor
involved in health care service occupations being a
particularly prominent stressor (Shuler and Daven-
port, 2000). Such findings continue to provide
support for theoretically amending the demand/
control model for human service organizations
(Soderfeldt et al., 1996; De Jonge and Kompier,
1997; De Jonge et al., 1999). Organizational level
variables have also been found to be correlated with
worker health in studies that use subjective as well
as objective measures of organizational attributes
(Söderfeldt et al., 1997; Yperen and Snijders, 2005;
Elovainio et al., 2000). Worker mental health, for
example, has been found to be associated with
worker perceptions of managerial pressure (Cooper
and Earnshaw, 1998), though studies that rely solely
on subjective measures of organizational attributes
have been critiqued as reflecting a ‘‘sole source bias’’
(MacLeod et al., 2002). This study used both
subjective and objective measures of organizational
attributes and found nursing home ownership type
to be a statistically significant predictor of depres-
sive disorder among nursing assistants.

Research has also linked long-term financial
strain to depression in US women (Eaton et al.,
2001). Though this study did not find the lack of a
seniority wage benefit among low-income health-
care workers—a factor that can conceivably exacer-
bate financial strain over time—to be associated
with depressive disorder, it did find county level
measures of poverty to be statistically significant
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predictors of depressive disorder among nursing
assistants. The methodological advantage of this
study’s use of longitudinal county level measures of
low-income as predictors of depression is that
county level markers are likely to be more stable
over time than are more transient workplace
indicators of low income. Presumably, county level
measures of poverty can thus better capture
cumulative exposure to low income, an exposure
that can in turn be linked to social class. Though the
demand-control model remains the dominant model
used to explain the link between workplace
organization and health, it has been critiqued for
isolating itself from class analysis by relying on
more Weberian measures of social stratification
such as education (Muntaner and O’Campo,
1993). Incorporating longitudinal county level
measures of cumulative exposure to low income,
as a proxy for measuring ‘‘social class’’, could
enhance use of the demand-control model for class
analysis. This would be timely given the global
changes that are currently restructuring the labor
force (i.e., growth in low income jobs) and influen-
cing work organization and labor processes (i.e.,
precarious labor).

This study makes a contribution to current
methodology research in the field of occupational
health by explicitly accounting for all variations
among the related three-level structure, especially
modeling and testing the cross-classification in the
highest level between nursing homes and residence
counties. The adopted methodology gives better
estimates of standard errors for the estimated
coefficients; it also shows how random variation is
distributed among different levels, and how it
decreases when adding different sets of level-specific
variables of interest. The results clearly show
that most random variation comes from the lowest
level (i.e., between survey times within a single
nursing assistant) and suggests that more work still
needs to be done in future to investigate why there is
so much variation within individuals and how to
reduce it. The results also points to the need to
collect more longitudinal information from within
individuals, perhaps beyond the usual demographic
variables.

Meanwhile, our results also show that about one
third of the variation is due to the individual level
and its contexts. This variation can be effectively
explained and reduced by relevant individual and
context level variables. Multilevel methodology
enables us to better understand what we can do to
improve expected change on outcomes of interest.
The results from cross-classification in the county
and nursing home levels show that context level
variation came primarily from the nursing homes,
not the counties. However, adding county level
variables absorbed much of the effect of the nursing
home level variables, indicating that the county of
residence influences the outcome over and above the
environment of the nursing homes.

A limitation of this study of depressive disorder
among low-wage health-care workers is possibly the
use of self-report to assess job strain and workplace
emotional demand. Shuler and Davenport (2000)
nonetheless argue that self-reports of emotional
labor are important to use for health-care service
occupations and previous research has demon-
strated a high correlation between independent
and self-reported ratings of job strain (Muntaner
et al., 1993). A second possible bias may have been
introduced by studying nursing assistants in union-
ized nursing homes, given that the most hazardous
workplace environments appear to attract union-
ization.

We obtained a small sample size in this study due
to various financial and operational constraints
exposed on the longitudinal survey. However, we
are confident in our statistical methodology and
appropriate interpretation of results based on their
level of statistical significance. Our results are
consistent with findings from other studies in the
field (Söderfeldt et al., 1997) but with more explicit
consideration of the variance composition from
multiple contexts. The relative impact of fixed
effects is more robust than the relative impact of
random effects in our results. Furthermore, we
think that the explicit consideration of random
effects from multiple levels will strengthen the
validity and reliability of fixed effects in our model.

Governments and private industry alike have
become increasingly concerned about the growing
workforce shortage of low-wage caregivers in
nursing homes and long-term care settings, a
shortage that will likely only grow more severe as
the ‘‘aging of America’’ (and the EU) progresses. A
variety of state, federal, and private sector initiatives
have been implemented to encourage development
of a qualified and stable frontline workforce of
caregivers (Lerman and Skidmore, 1999; Stone and
Wiener, 2001). Yet while these workers engage in
physically and emotionally demanding work, they
rarely earn more than the minimum wage, they
typically have no access to affordable health
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insurance and other common work-related benefits,
they do not enjoy any reasonable measure of
workplace control, and they tend to lack significant
career or earning advancement opportunities (Stone
and Wiener, 2001). While there has been relatively
limited empirical research done on the mental health
predictors of low-wage direct caregivers in nursing
homes and long-term care settings in the US, the
empirical work that has been done tends to
emphasize workplace and organizational level
initiatives to prevent poor mental health outcomes
among these workers (Keita and Sauter, 1992;
Quick et al., 2002). Some studies, however, have
determined that local economic conditions may
have an even stronger effect on nursing assistant
health status and workplace turnover rates and
suggest that the correlates of low education and
high functional illiteracy rates may necessitate an
even broader retraining and human capital invest-
ment intervention strategy (Stone and Wiener, 2001;
Lerman and Skidmore, 1999). Sectoral-wide train-
ing partnerships with labor unions and the (re)
design of public programs to help workers move
into and stay in the workforce may also be
considered (Stone and Wiener, 2001; Lerman and
Skidmore, 1999). However, this study finds that
while workplace and organizational level variables
are associated with depressive disorder among low-
wage nursing assistants in US nursing homes, the
relationships do not hold once county level mea-
sures of economic inequality are controlled for. This
study thus supports that more distal upstream
determinants of workplace mental health problems,
such as the political economy of residential areas,
may be at play in determining the mental health of
low-wage workers.
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Appendix A. Definitions of the variables used in the

multilevel model
Variables
 Type
 Value

Percent scale of
depressive
disorder
Scale
 Range 0–100%
Percent scale of
depressive
symptoms
Scale
 Range 0–100%
Emotional-strain
 Binary
 1 ¼ upper-tertile
of psychological
and emotional
demands and
lower-tertile of
decision
authority

0 ¼ all other
Age
 Scale
 Centered at mean

Range:
�23.3–28.7
Nursing home
ownership type
Binary
 1 ¼ for profit
0 ¼ non profit

Nursing home
seniority-based
wage benefit
Binary
 1 ¼ No
0 ¼ Yes

County Gini
index
Scale
 Range:
31.28–47.67%
County
proportion of
African
Americans
Scale
 Range: 0–23.39%
Appendix B. Multilevel modeling

B.1. Variance components model

We start with a three-level variance components
model with no explanatory variables, allowing the
outcome (depression scale) to vary across survey
times in level 1 (subscript i), nursing assistants in
level 2 (subscript j) and nursing homes (subscript k),
and counties (subscript l) cross-classified in level 3.

Model I in Table 2 can be expressed in three
levels:

The 1st level model is

DijðklÞ ¼ b0jðklÞ þ e0ijðklÞ,

where DijðklÞ represents the observed continuous
depression scale measured at the ith survey time for
the jth nursing assistant in combination with the kth
nursing home and lth residence county; b0jðklÞ

represents the average depression scale across
surveys for the jth nursing assistant in combination
with the kth nursing home and lth resident county;
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e0ijðklÞ represents level 1 residuals (i.e., the random
deviation of the ith survey for the jth nursing
assistant in combination with the kth nursing home
and lth residence county from the average of all
surveys for the same nursing assistant).

The 2nd level model is

b0jðklÞ ¼ a0ðklÞ þ u0jðklÞ,

where a0ðklÞ represents the average depression scale
across the nursing assistants within the same level 3
unit (combination of nursing homes and counties);
u0jðklÞ represents the level 2 residual (i.e., the random
deviation of the jth nursing assistant from the
average for all the nursing assistants in the same
combination of nursing home and county).

The 3rd level model is

a0ðklÞ ¼ g00 þ v0ðklÞ,

where g00 represents the grand average depression
scale across all the lowest level units; v0ðklÞ represents
the level 3 residuals (i.e., the random deviation from
the (kl)th unit of nursing home and counties from
the grand average).

All the random effects (u, v, e) are assumed to
follow a normal distribution with mean zero and an
unknown constant variance. The variation of all the
random effects indicates the amount of variability
across survey times, nursing assistants, nursing
homes and counties. MLwiN simultaneously esti-
mates all the fixed effects g‘s, and variances of
random effects (u, v, e)’s.

Model II in Table 2 adds one level 1 variable to
Model I and was developed as follows:

Based on Model 1 and to allow depression to vary
with the variables in level 1 (survey times), we
include the level 1 variable of individual age in the
1st level of the model:

DijðklÞ ¼ b0jðklÞ þ bljðklÞAGEijðklÞ þ e0ijðklÞ.

To allow the change on the depression scale
associated with AGE to vary across nursing
assistants and units of nursing homes and counties,
we have the 2nd level model:

b0jðklÞ ¼ a0ðklÞ þ u0jðklÞ,

b1jðklÞ ¼ a1ðklÞ þ u1jðklÞ,

where aðklÞ is the average change on the depression
scale associated with a one unit change of AGE (the
fixed effect of AGE) across all nursing assistants in
the combination of kth nursing home and lth
residence county and u1jðklÞ represents the random
deviation of jth nursing assistant from the average.
The random effect (u0, u1) is assumed to follow a
multivariate normal distribution with zero mean
and an unknown variance–covariance matrix.

The 3rd level model is

a0ðk1Þ ¼ g00 þ v0ðk1Þ,

a1ðk1Þ ¼ g10 þ v1ðk1Þ.

In Model II presented in Table 2, the random
effect of AGE (i.e., u1) is not statistically significant
and thus not shown.

Model III in Table 2 adds one level 2 variable to
Model II and was developed as follows:

Based on model 2 and to allow depression to vary
with the variables in level 2 (nursing assistants), we
include the individual variable of emotional de-
mands (ED) as measured on the baseline survey in
the 2nd level of the model:

The 1st level model is:

DijðklÞ ¼ b0jðklÞ þ b1jðklÞAGEijðklÞ þ e0ijðklÞ.

The 2nd level model is

b0jðklÞ ¼ a00ðklÞ þ a01ðklÞEDjðklÞ þ u0jðklÞ,

b1jðkÞ ¼ a1ðklÞ þ u1jðklÞ.

To allow the interaction effect of the level 1
variable AGE with the level 2 variable ED, we have:
b1jðklÞ ¼ a10ðklÞ þ a11ðklÞEDjðklÞ þ u1jðklÞ where a11jðklÞ is
the coefficient for the interaction between AGE and
ED. The interaction was not significant and there-
fore is not included here.

The 3rd level model is

a00ðklÞ ¼ g00 þ v00ðklÞ,

a01ðklÞ ¼ g01 þ v01ðklÞ,

a1ðklÞ ¼ g10 þ v1ðklÞ,

where g01 is the average change on the depression
scale associated with one unit change of ED (fixed
effect) and v01ðklÞ represents the random deviation
from the average change of depression associated
with ED within the same level 3 unit (random effect
of ED). The random effect (v0, v1) is assumed to
follow a multivariate normal distribution with zero
mean and an unknown variance-covariance matrix.

In Model III presented in Table 2, the random
effect of AGE and ED is not statistically significant
and thus is not shown.

Model IV in Table 2 adds one level 3 variable to
Model III and was developed as follows:
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Based on model 3 and to allow depression to vary
with the variables in level 3 (cross-classified nursing
home and county of residence), we include level 3
variables, such as nursing home ownership type
(OT) and Gini index of county (GI), in the 3rd level
of model:

The 1st level model is

DijðklÞ ¼ b0jðklÞ þ b1jðklÞAGEijðklÞ þ e0ijðklÞ.

The 2nd level model is

b0jðklÞ ¼ a00ðklÞ þ a01ðklÞEDjðklÞ þ u0jðklÞ,

b1jðk1Þ ¼ a1ðk1Þ þ u1jðk1Þ.

To further allow the average depression level to
vary by level 3 variables OT and GI, we construct
the following 3rd level model:

The 3rd level model is

a00ðklÞ ¼ g000 þ g001OTk þþg002GI1 þ v00ðklÞ,

a01ðklÞ ¼ g01 þ v01ðklÞ,

a1ðklÞ ¼ g10 þ v1ðklÞ.

Furthermore, to allow the effect of age to vary by
level 3 variables OT and GI, we model
a1ðklÞ ¼ g10 þ g11OTk þþg12GIl þ v1ðklÞ. Since the
effect of age was not shown to be significantly
affected by OT and GI (i.e., no interaction between
age and OT and age and GI), we do not consider
this model.

The construction of successive multilevel models
was based on improvements of model fit and the
reduction of random effects variations in each level.
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