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Abstract

Objective—The purpose of this secondary data analysis was to examine the relationship of
individual sociodemographic variables, life events, chronic stressors including asthma control and
management and environmental stressors to maternal depression.

Design—Cross sectional descriptive design study consisting of baseline data from participants
enrolled in a randomized clinical trial of an asthma communication educational intervention.

Sample—Two hundred and one mothers of children with asthma (ages 6-12) recruited from
community pediatric practices and pediatric emergency departments of two urban university
hospitals. Measurement: Subjects responded to a questionnaire that included sociodemographic
characteristics, life events, and chronic stressors. Depressive symptoms were assessed with the
CESD.

Results—Close to 25% of the mothers had a score of 16 or greater on the CESD. Significant
bivariate relationships between low education, unemployment, feeling unsafe, and the use of quick
relief asthma drugs with high depressive symptoms were found. In the multiple logistic regression
models, education or unemployment (in separate models) and the use of quick relief medications
for asthma were positively associated with depressive symptoms.

Conclusions—Implications for practice include the need to assess for the presence of maternal
depression particularly in mothers of children with a chronic illness such as asthma.
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Introduction

Depression is one of the most prevalent psychiatric illnesses and is particularly common in
women of childbearing age (Burke, 2003). The National Co-Morbidity Replication Survey
conducted between 2001-2003 estimated that the prevalence of lifetime major depression to
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be 16. 9 % overall with a higher prevalence in females (20.2%) compared to males (13.2%)
(Kessler, Berglund, Demler, Merikangas, & Walters, 2005). A recent review of data
collected from the National Survey of Families and Household for several years (1987-
1994) found that the correlates of persistent depressive symptoms include age (less than 30),
ethnicity (African American), marital status, education, and being indigent (Pascoe, Stolfi,
& Ormond, 2006). Depressive symptoms are particularly prevalent among low-income
African American mothers of young children (Coiro, 2001; Lazear, Pires, Isaacs, Chaulk, &
Huang, 2008)

In addition to traditional sociodemographic risk factors for depression, the relationship of
adverse life events to psychological functioning has been clearly identified for several
decades for adults (Cohen, 1988; Everly & Lating, 2002). Recently there has also been a
growing interest in urban environmental factors and their role in predicting mental health
outcomes (Mulvaney & Kendrick, 2005; Aneshensel et al, 2007; Siefert et al, 2007;
Kawachi & Berkman, 2003; Cutrona et al, 2005). In particular, there is a growing interest in
the role and impact of violence on the mental health of individuals as well as childhood lung
function and asthma morbidity outcomes (Suglia, Ryan, Laden, Dockery, & Wright, 2008;
Wright, 2006). Exposure to violence has been conceptualized as a chronic psychosocial
stressor. There is also a growing awareness that if caregivers experience chronic stressors, in
this case exposure to community violence, their children may also experience the same
stressors (Shalowitz et. al, 2001).

Finally, depressive symptoms have also been described among mothers of children with
chronic illness (Shalowitz, Berry, Quinn & Wolf, 2001). Mental health symptoms are
common in caregivers of children with asthma (Brown et al, 2006). Almost half (47%) of
mothers of inner city children with asthma had significant levels of depressive symptoms
based on using the Center for Epidemiologic Studies-Depression (CES-D) scale (Bartlett,
Krishnan, Reikert, Butz, Malveaux, & Rand, 2004). Wade and colleagues(1997) found that
50% of 1528 caregivers of inner city children with asthma had significant symptom severity
based on a Brief Symptom Inventory (BSI). The relationship of caregiving stress to
depression has long been recognized in the literature and may be related to the physical
strains, financial constraints, emotional effects and social isolation of caring for a child with
complex medical needs (Kuster & Merkle, 2008). In a recent study, parenting stress in
caregivers of children with asthma was related to limitation of activities and the parents own
health conditions (Chio & Hsieh, 2008).

Understanding the correlates of depressive symptoms of mothers of children with a chronic
disease is important for several reasons. Depressive symptoms in caretakers for example has
been associated with poor asthma outcomes in children including greater use of acute care
services, including emergency departments (ED) (Bartlett, Kolodner, Butz, Eggleston,
Malveaux, & Rand, 2001). Brown et al (2006) found that a depressive disorder (not just
symptoms) was associated with an increase in unscheduled pediatric clinic visits although
there was not an increase in hospitalizations or (ED) visits. Depressive symptoms have also
been associated with illness management. Mothers with higher depressive symptoms
reported more problems with their child using inhalers properly and forgetting doses of
medication (Bartlett et al, 2004).
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The purpose of this study was to examine the relationships among maternal demographic
variables, experiences with life events, chronic stressors focused on their child’s asthma
management and environmental stressors related to community violence and symptoms of
depression. Our study hypothesis was that in addition to sociodemographic variables, and
life stressors or/events, chronic stressors would be related to maternal depressive symptoms.
In particular, we hypothesized that asthma management and exposures to community
violence would be related to maternal depressive symptoms.

Conceptual Framework

Methods

The term stress, which was introduced into the health sciences in 1926 by Hans Selye, refers
to a physiological reaction, or response ( Everly & Lating, 2002). The term stressor refers to
the stimulus that engenders the response. The stress process serves as an ideal conceptual
model to examine the impact of numerous determinants of health status (Wenzel, Glanz, &
Lerman, 2002; Pearlin, 1983; Cohen, 1988; Everly & Lating, 2002). This model posits that
environmental and psychosocial stressors are associated with physiological, psychological,
and behavioral responses (Israel, Farquhar, Schulz, James, & Parker, 2002). Stress has often
been conceptualized as major life events, which are discrete events that disrupt normal
activities and often require adaptive responses. It also includes chronic stressors which are
defined as “the problems, challenges, and difficulties that people experience during extended
periods of time in their daily lives” (Israel et al, 2002, p. 343). In this study, the conceptual
framework guiding the study is based on numerous determinants and their relationship to
maternal depressive symptoms (Figure 1). The present study examines the relationships
between demographic variables (age, income, education, health insurance, and
employment), life events, chronic stressors (asthma management and control and exposures
to violence in the community) and maternal depressive symptoms.

Research Design

Sample

The study was a secondary data analysis of baseline data collected from participants enrolled
in a randomized clinical trial examining the effectiveness of an asthma communication
educational intervention. The intervention was aimed at increasing the caregiver and/or child
communication skills for use with the child’s primary care provider. Baseline socio-
demographic and health data were collected via face to face. Baseline survey data collected
from the mothers only are presented in this manuscript. The institutional review boards of
the Johns Hopkins University Medical Institutions and the University of Maryland School of
medicine approved the study protocols. Informed consent from all the participating parents
or caregivers were obtained and assent from children were also obtained.

The caregivers (231) and child participants were recruited from community pediatric
practices and pediatric emergency departments of two urban university hospitals from
December 2004 through December, 2006. The participants did not differ between the
various recruitment sites. Both emergency departments care for low income inner city
patients. Caregiver inclusion criteria included having a child age 6-12 years of age with
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persistent asthma, current use of asthma medications, or having one or more ED visits or
hospitalizations during the past 12 months. Of the 666 children with asthma screened, 243
were eligible and 231 or 95% were enrolled into the study. Of the 231 parents or caregivers
completing the baseline questionnaire, 201 mothers were included in the final analysis
excluding stepmothers, fathers, and grandmothers. This study focused on mothers only in
order to study maternal depression specifically.

Demographic Variables

Life events

Demographic data were collected via self-report on questions about the mothers and their
families and included maternal race/ethnicity, level of education (less than high school, high
school, and college or above), age, and type of medical health insurance for the child
including Medicaid, private insurance or self pay.

Mothers were asked about the combined family income for their household. The choices
were less than $10,000, $10,000-$19,999, $20,000-$29,999, $30,000-$39,999 and over
$40,000. Participants had the option to refuse to answer this question. Based on these
responses and the number of people living in the household, a poverty index variable using
2007 HHS Poverty guidelines was also created (Department of Health and Human Services,
2007). Based on household size and income each caregiver was categorized as below the
poverty level, probable poverty or above the poverty level. The women were also asked if
they were employed with the possible responses being yes or no.

Discrete life events were measured using questions that captured stressful experiences of
their child moving in the last six months, losing their housing, or having their telephone,
electricity or gas turned off in the last 6 months. Responses to these questions were the
number of times moved and yes/no to the other two questions.

Chronic Stressors

Child asthma morbidity was measured on the baseline questionnaire using items to measure
symptom frequency and was based on (1) the International Asthma and Allergies in
Childhood (ISSAC) study (Asher et al, 1995), NHANES Respiratory Health and Disease
(2003-2004) Questionnaire (National Health and Nutrition Examination Survey (1999) and
(3) child respiratory health studies (Nafstad et al, 2004; Jaakkola et al, 2006; Hugg et al,
2007). Items include measures of asthma symptoms, impact on activity limitation, asthma
control, school absences, restricted activity, day and nighttime symptoms, asthma
medications, and family asthma home management. All of the children recruited into the
study were categorized with mild persistent to severe asthma using national guidelines
(NAEPP 2007) (U.S. Department of Health and Human Service. NIH, NHLBI. Expert Panel
Report, 2007).

Asthma management requirements were ascertained by asking the mothers “how often their
child’s asthma has been out of control in the past four weeks and how often their child had
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to use his or her “quick relief” inhaler medications. The responses to these items were none
of the time, a little, some, a lot, and all of the time. Responses were dichotomized into none,
a little, or some, a lot, or all of the time. Finally, the mothers were asked how many times in
the last 6 months their child was treated in the emergency room but not hospitalized.

Chronic environmental stressors were conceptualized as those experiences primarily focused
on exposures to violence. The mothers were asked if they had seen violence such as street
fighting gang fights, shootings, stabbings, or other violence in the last six months, or if their
child had seen violence in the last six months. The response to each was yes or no. In
addition, to address perceptions of safety, they were asked if anything happened in their
neighborhood that made them feel unsafe in the last 6 months. The response was yes or no.

Depressive Symptoms

Maternal depression was measured using The Center for Epidemiologic Studies Depression
Scale (CES-D) (Radloff, 1977). This scale is a widely used scale to measure depressive
symptomatology in general populations in the community as well as psychiatric populations.
It contains 20 items and the respondents indicate the frequency of symptoms using a scale of
0 -’Less than a day’, 1-”1-2 days’, 2- “‘3-4 days’ and 3- ‘5-7 days against a time frame of
the past week. The scale has been used to measure levels of depressive symptomatology as
well as to identify probable clinical depression. This scale correlates with the scores
indictive of depression on the Zung scale (r=.90) and the Beck Depression scale (r=.81)
establishing its validity (Myers & Weissmann, 1980). The dependent variable of depressive
symptoms for this study was coded as a dichotomous variable based on CESD scores (0 for
<16 and 1 = 16). A threshold of 16 is commonly used as the likely presence of clinically
significant depression (Radloff, 1977). The Cronbach’s alpha for the CES-D in our sample
was 0.91.

Analytic Strategy

Results

Descriptive statistics including frequencies and percents were calculated for the study
variables and bivariate relationships were examined using the chi square or Fisher’s exact
tests where appropriate for categorical variables and t-tests for continuous variables.
Collinearity checks were conducted among variables measuring similar constructs or
suspected to be associated, i.e. measures of socioeconomic status including education,
employment and income. Significant variables (p value of < 0.05) were entered into a
multiple logistic regression to determine the likelihood of depressive symptoms. Significant
variables identified in bivariate analyses to be collinear were also entered into separate
models. Backwards step regression was used to identify a final model. All data analyses
were performed using SAS V.8.0 software.

Demographics

The mothers mean age was 32.8 with a range from 21- 49. Ninety six percent of the mothers
identified themselves as African Americans. Approximately one- third of the mothers had
not graduated from high school (31.8%), 36.8% had completed high school or an equivalent,
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while the remaining mothers reported some years in college. Mean child age was 8.02 years
(SD 1.9) and most children (88.3%) had Medicaid health insurance. Of those mothers who
reported income (n=151), 58.3% made less than $20,000 and 42.5% of the sample was
unemployed. When families were classified into the categories using the poverty index, 52%
met the criteria for poverty.

The prevalence of life events are presented in Table 1. Approximately 16% or 32 of the
women had experienced their gas, phone or electricity being turned off. Approximately 7
percent or 13 of the mothers reported losing their housing and 31 families (16%) had moved
in the last 6 months.

Chronic Stressor s (asthma management requirements, environmental stressors)

Eighty five percent of the children were seen in the emergency department in the past six
months. From mothers’ reports of the severity of their child’s asthma, nineteen of the
children (10%), reported their child were “a lot” or “ always” out of control while 38 percent
of the mothers reported their child used quick relief drugs “a lot” or “always.

Mothers reported that both for themselves and children, seeing violence was not unusual.
Close to 20 % or 39 of the mothers had seen violence in the last 6 months while they
reported that 25 or 13% of their children had seen violence. A slightly larger percentage
(23%) of the mothers (N=47) also reported that they had seen something in their
neighborhood that made them feel unsafe.

Bivariate relationships with Maternal Depression

In this sample, there were 24.5 % of the mothers with a score of 16 or greater on the CESD,
indicating probable depression. There was no significant difference in mean parent age
between those mothers reporting high depressive symptoms (Mean age —31) and those
reporting low symptoms (Mean age- 29). Comparisons of mothers reporting low versus high
depressive symptoms for demographic variables are presented in Table 2. Mothers with an
education level less than college were significantly more likely to report high depressive
symptoms (p=.02). Unemployment was related to maternal depressive symptoms (p=.026).
Of unemployed moms, 32.9% reported CES-D scores greater than 16, while only 18.2% of
those employed reported CES-D scores within this range. No life event variable was related
to depressive symptoms (Table 1). Of the chronic stressors, there was no relationship
between maternal report of asthma being out of control or the number of ED visits and
depressive symptoms. The mean number of emergency room visits was 1.91 for mothers
with low depressive symptoms and 1.96 for mothers scoring 16 or greater on the CESD.
There was a significant association, however, between increased quick relief medication use
and depressive symptoms. Close to 36% of those mothers reporting that their child had high
quick relief medication use also reported high depressive symptoms compared to 18 percent
of those mothers reporting less use of quick relief meds (p=.006) (Table 3) .

Of the environmental stressors, the perception of feeling unsafe in the neighborhood was the
only variable related to maternal depression (p value <.05). Almost one-third (32%) of
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mothers who reported feeling unsafe also reported depressive symptoms compared to 22%
of those mothers reporting depressive symptoms but not feeling unsafe. Seeing violence for
either the mothers or children was not related to maternal depressive symptoms.

Multivariate Models

Variables included in the full multivariate model were chosen based on significant bivariate
relationships or variables with theoretical importance such as age (Table 4). Variables
included were the use of quick relief medications, feeling unsafe, parental age as a
continuous variable, education of the mothers and employment status. The full model results
clearly show that only two of the variables (unemployment and high use of quick relief
meds) were significant. Because of multicollinearity however between education and
employment (chi square 5.17- p=.02) employment without education was entered in one
regression model (Final Model 1) and education without employment (Final Model 2) along
with the other variables. Insignificant variables were eliminated one step at a time for each
of these models. Results based on backwards step logistic regression are shown in the
second column and third columns. Employment and the use of quick relief medicines were
retained in Final Model 1. Unemployment was a risk factor with those mothers who were
unemployed 2.4 times more likely to report depressive symptoms. Mothers reporting the use
of quick relief medications at a lot or always were over two and half times (2.8) more likely
to report depressive symptoms than those mothers reporting less use of quick relief
medications. The final model that includes education without employment status shown in
Table 4, Model 2, reveals that mothers with an education of high school or less were 2.7
times more likely to report high depressive symptoms and mothers reporting higher use of
quick relief meds were 2.4 times more likely to report high symptoms.

Discussion

Maternal depressive symptomatology was assessed in mothers of children attending an
urban pediatric primary care practice in Baltimore close to twenty years ago using the CES-
D scale (Orr, James, Burns, & Thompson, 1989). The percentage of mothers with scores in
the depressed range (16 or greater) on the CES-D in this study (25%) was less than reported
in the study reported by Orr and colleagues (38.3%). More recently, in a study of 177
mothers of young minority children with asthma residing in Baltimore and Washington DC,
almost half (47%) of the mothers reported clinically significant levels of depressive
symptoms using a shortened version of the CES-D (Bartlett et. al, 2004). One explanation
for the lower CES-D scores in our data may be due to the difference between the shortened
CES-D scale used in the Bartlett study and the complete CES-D used in our data, although
the brief version of the CES-D has been shown to have good predictive accuracy when
compared with the full length version (Irwin, Artin, & Oxman, 1999; Andresen, Malmgren,
Carter, & Patrick, 1994).

However our findings of the correlates with depression are congruent with other studies.
Lower maternal education level (high school or less), unemployment, and having a child
who needed quick relief medications were all associated with high depressive symptoms.
These socioeconomic related variables (education and employment) are often correlated and
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are also related to income. What our results seem to suggest is that some measure or proxy
for socioeconomic status is important when predicting maternal depressive symptomatology.

More acute life events were not related to depressive symptoms for these women. We did
find a significant relationship with one environmental chronic stressor (that of feeling
unsafe) in the bivariate relationship but this was no longer significant in the multivariate
model. Many of the neighborhoods that these women come from are known for their level of
violence and crime. It is also noteworthy that the children, like their parents, were exposed
to similar violence exposure events in this study, supporting the claim that when caregivers
experience life stressors, their children may also experience the same life stressors
(Shalowitz, Berry, Quinn & Wolf, 2001).

Although feelings of being unsafe was not significant in the multivariate model, the nature
of these neighborhoods, and the relationship of neighborhoods to depressive
symptomatology deserves further study. There is certainly evidence in the literature of the
role of neighborhood disorder and its impact on health (Hill, Ross, & Angel, 2005; Steptoe
& Feldman, 2001; Gary, Stark, & LaVeist, 2006). A previous study in Detroit found that
stressors such as neighborhood disorder and discrimination independent of household
income influenced depressive symptoms. Household income in another study did not protect
African American women residing in a high poverty community (Schulz et al. 2005).

In this study, having a child with asthma requiring quick relief treatment was strongly
related to depressive symptoms. It is a well known fact that the use of daily anti-
inflammatory agents remain underused in inner-city children (Warman, Silver & Stein,
2001; Lieu et al, 2002; Finkelstein, Lozano, Farber, Miroshnik, & Lieu, 2002) and may
result in overuse of quick relief medication to control asthma symptoms. The explanation for
the relationship between high quick relief medications and maternal depressive symptoms
may be associated with factors related to access to health care factors. Alternative
explanations may be that the use of quick relief medications is an indicator of poorly
managed asthma by the family or poorly managed asthma by the healthcare system. Parental
caregiver perspectives on barriers to asthma care in the Medicaid system were explored in
focus groups for parents with persistent asthma (Valerio, Cabana, White, Heidmann, Brown
& Bratton, 2006). In this study, barriers specific to Medicaid-insured patients included
difficulty maintaining continuity of care due to physician participation. In a prior study,
children whose families reported using daily antiinflammatory agents had more primary care
visits in a 6 month period than children not receiving antiinflammatory agents (Warman et
al, 2001). From the perspective of family management, Warren and colleagues did not find
any relationship of caretaker sociodemogrpahic factors or self efficacy to the use of
antiinflammatory agents while another study of 1648 children found that parental education
beyond high school was protective against underuse of controller therapy. None of these
studies examined the relationship of maternal depressive symptoms and the use of quick
relief medications. Other measures of asthma status, perceptions of asthma control and the
use of the emergency department were not related to depressive symptoms. Shalowitz and
colleagues (2006), in contrast to our study, did not find any independent effects of either
asthma status on maternal symptoms of depression after accounting for life stressors and
social support.
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There are several limitations of this study. Because the study is a cross sectional design, the
ability to examine causality is impossible. Consequently, we have no way of knowing
whether chronic symptoms in children influence maternal depression or if maternal
depression influences childhood symptoms. In addition, the high refusal rate among the
mothers to report income eliminates the ability to adequately examine income as a correlate
of depressive symptoms. Finally, the sample was recruited from two inner-city emergency
rooms resulting in a large proportion of the families where asthma may be more poorly
managed. Therefore it may be more difficult to generalize beyond high-at risk populations.

Conclusions

The findings of this study support the relationship of the use of quick relief drugs for a child
with asthma and maternal depression. Because this study was a cross sectional study, we are
not able to determine the sequencing of events; whether high maternal depressive symptoms
result from caring for a child with asthma or whether maternal depressive symptoms
influence the ability of the mothers to care for their children resulting in increased asthma
morbidity. Other research findings have documented the association of maternal depressive
symptoms and asthma outcomes of children. Bartlett et al (2001) for example found a
correlation between maternal depressive symptoms and problems noted with children using
inhalers properly and forgetting doses of meds. The mechanisms to explain these
relationships are not always so clear. Bartlett and colleagues suggested that the correlation
between maternal depressive symptoms and children forgetting medication may have
resulted in increased asthma symptoms requiring the mother to seek medical attention for
the child, increasing her anxiety about the child’s health. Previous studies have also
suggested that the mechanisms involved in explaining the relationship between maternal
mental health and caring for a special needs child are complex (Shalowitz et al, 2006;
Shalowitz et.al., 2001).

Nursing Implications

From a practice perspective, it is critical that public health nurses recognize and assess for
the presence of maternal depression particularly in mothers of children with a chronic
illness. It is generally well known that post partum depression is of concern for new mothers
(Mayberry, Horowitz, & Declercq, 2007). This study contributes to the field by further
providing evidence of the relationship of having a child with asthma and maternal
depressive symptoms. In particular this study should alert public health nurses to the need
for further mental health assessment of mothers using standardized depression instruments
with certain demographic characteristics and certain health behaviors such as the use of
quick relief asthma medications for their children. Depressive symptoms in mothers are
important from a clinical perspective. There is certainly strong evidence that depression in
mothers not only impacts the mother’s health but can also impair maternal-child
relationships (Horowitz et al, 2001). There is also evidence that maternal depression is
linked to child psychological dysfunction and indirectly to physical dysfunction of children
with asthma (Lim, Wood, and Miller, 2008). For the public health nurse, it is important to
assess maternal demographic factors and chronic stressors associated with maternal
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depression, with the awareness that depressive symptoms have implications for maternal and
child health.
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Table 1
Life Events by Depressive Symptoms.
Variable N Depressive Symptoms P value
Low High
145(75.5%)  47(24.5%)
Electricity cut off
Yes 32 75% 25.0% .95
No 169 74.6% 25.4%
Lost Housing
Yes 13 61.5% 38.5% .25
No 186 75.8% 24.2%
Times child moved
None 158  74.71% 25.3% .20

1 or more 31 64.5% 35.5%
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Sociodemographic Characteristics of Mothers of Children with Asthma Low and High in Depressive

Symptoms. ( N=192)

Table 2

Variable N Depressive Symptoms P value
Low High
145(75.5%)  47(24.5%)
Age N (%) (%)
21-24 21 11.4% 11.9%
25-34 100 51.8% 64.3% 21
35-50 62 36.9% 23.8%
Education
High school or less 133 70.7% 29.3% .02
College 59 86.4% 13.6%
Insurance Type
Medical Assistance 158 81.2% 81.3% 21
Private or self pay 32 18.8% 10.9%
Employment
Yes 110 62.1% 42.5% .02
No 82 37.9% 57.5%
Annual Income
<$10,000 48  31.2% 68.8%
$10,000-19,999 35 11.4% 88.8%
$20,000- $29,999 23 21.7% 78.3% .32
$30,000- $39,999 22 22.7% 77.3%
>$40,000 16 18.8% 81.25%
Poverty Index
Possible/No 71 8L7% 18.3% 24
Yes 80 73.8% 26.2%
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Table 3
Chronic Stressors by Depressive Symptoms.
Variable N Depressive Symptoms P value
Low High
145(75.5%)  47(24.5%)
Asthma Out of Control
None/A little 173 23.1% 76.8% 19
A lot/always 19 36.8% 63.2%
Quick Relief Meds
None/A little 122 82.0% 18.0% .006
A lot/always 70 64.3% 35.7%
Maternal Per ceptions of being unsafe
Yes 47  63.8% 36.2% .05
No 154 77.9% 22.1%
Mother saw violence
Yes 39  69.2% 30.8% 40
No 161 75.8% 24.2%
Child saw violence
Yes 25 64.0% 36.0% 17
No 175 76.6% 23.4%
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