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ABSTRACT

Depressive symptomé persisting from pregnancy to postpartum are a significant
health concern for both mother and child. This thesis aims to elucidate the impact of
neonatal admission to specialized care on trajectories of maternal depressive symptoms in
a cohort of women from London, Ontario. We hypothesized that women giving birth to

infants subsequently admitted to specialized care at birth were at higher risk for

‘experiencing an increase in depressive symptoms from pregnancy to 2 years postpartum.

Data were collected from the Prenatal Health Project at the University of Western
Ontario. Univariable and multivariable regression models were used to determine the
relationship between infant admission to specialized care and trajectories of depressive
symptoms.

Depression in pregnancy, lower current stress, higher current social support and
higher current child health were associated with depressive symptoms that decrease from
pregnancy to postpartum. Infant admission to specialized care was not significantly

associated with trajectories of maternal depression.

Key words: depression, prenatal depression, pregnancy, specialized care, infant health
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CHAPTER 1: BACKGROUND AND SIGNIFICANCE OF
MATERNAL DEPRESSION

The time during and after pregnancy is often viewed as a period of emotional
well-being for a mother. However, depression in pregnant and new mothers is emerging
as a major public health concern. The highest rates of depression are seen in women in
’theil; childbearing years'. The effect of this disease, and its treatment, on the child’s
physical and mental development has been well documented. Depression and the
medications used to treat depression in pregnant women have been known to cause
spontaneous abortions, physical malformations, growth defects, neonatal behavioural
‘'syndrome and lower psychomotor development’.

The Public Heath Agency of Canada has estimated the pbpulation prevalence of
depression at 10% for pregnant Canadian women’. This estimate is consistent with other
studies*’. Postpartum depression is estimated to affect between 3% and 20% of women
after childbirth®. The rates of antepartum and postpartum depression are magnified in
various vulnerable communities, such as poor urban communities’. A knowledge gap in
maternal depression research exists, since studies tend to focus mostly on clinical
depression and fail to include the impact of elevated depressive symptomatology in their
analysis.

Most studies that have examined the trajectories of maternal depression from
pregnancy to postpartum have concluded that the severity of depressive symptoms peak
in ‘pregnancy and then decrease after childbirth”®. This is interesting since much
emphasis is placed on postpartum depression when in reality, it may be more appropriate

to screen women for depression in late pregnancy. Therefore, it is important to determine




the course of maternal depressive symptoms to determine the best point for screening and
intervention.

Risk factors for depression in pregnancy and postpartum are wellkresearched. The
literature suggests that the strongest risk factor for depression in pregnancy or postpartum
is a history of depression*™'®!"!2, Also, women who are depressed in the antenatal period
ére more likely to be depressed postpartum’. Other important risk factors for depression
include lack of social support, parity, increased weight, anxiety, stress, smoking, younger
age, mothers’ chronic disease, refusal to breastfeed, and thyroid
dysfunction® %1 #131415.1617,1819
| Child health is also an important risk factor for depression. Studies have shown
that women who give birth to a fragile child and those who have children with health
problems in infancy are at an increased risk for depression®'#2°2!22, These studies use a
variety of indicators of child health such as low birth weight, preterm birth, admission to
the Neonatal Intensive Care Unit (NICU) or low apgar scores. A methodologic concern
with these studies is that screening for depression occurred only after the birth of the

d%%, Therefore, temporality is an issue as |

child and no prenatal screening was performe
they cannot determine if depression preceded the birth of the fragile child or vice versa.

The effects of depression on child development have been well documented.
Depression during pregnancy and postpartum has been shown to be associated with
hyperactivity, autism and the relationship between the mother and child®. Children born
to depressed parents are also at a very high risk of becoming depressed themselves®™.

Infants born preterm, low birth weight, or admitted to a NICU are already at risk for

certain health conditions. This vulnerable population of children may be more susceptible
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to the effects of maternal depressive symptoms at all points during pregnancy and after

birth. For this reason, the trajectories of maternal depression need to be studied for

women giving birth to a fragile child in order to document course, severity and best

potential points for screening and intervention.

This thesis aims to elucidate the trajectories of maternal depressive symptoms and
to determine the difference in trajectories for women whose infants were admitted to a
specialized care unit at birth in relation to women who gave birth to a healthy infant. This

will be done using data from a cohort of women from London, Ontario.




CHAPTER 2: LITERATURE REVIEW

2.1 Clinical Depression Versus Depressive Symptomatology

From The Diagnostic and Statistical Manual of Mental Disorders, fourth edition
(DSM-IV)“, a major depressive disorder (MDD) can be diagnosed when patients have
four of nine symptoms (sleep disturbance, guilt, low energy, impaired concentration or
decision making, appetite disturbance, psychomotor activation or retardation, low self-
esteem, feelings of hopelessness and worthlessness and suicidal ideation) as well as
experiencing 2 weeks of dysphoric mood or lack of interest or pleasure in usual
| acti?ities“.

Antepartum depression, defined as clinical depression occurring during
pregnancy, is equivalent to a MDD. It is a strong predictor of postpartum depression®.
Postpartum depression can be broken into two categories: postpartum blues; and
postpartum major depression. Unlike postpartum major depression, postpartum blues do
not interfere with maternal functioning and can be part of normal adjustment to the birth
of a child. However, it must be noted that approximately 25% of women with postpartum.
blues will develop postpartum major depression’®. Postpartum major depression can be
diagnosed using the DSM-IV criteria for a major depressive episode with the additional
requirement that symptoms must be during the first 4 weeks after the birth of a child.

To measure depressive symptomatology, self-report measures are available, such
as the Edinburgh Postnatal Depression Scale (EPDS) or the Center for Epidemiologic
Studiés Depression Scale (CES-D) that do not diagnose clinical depression but determine

n25,26

which women are at an elevated risk for clinical depressio . These scales are an




important tool for identifying mothers with increased depressive symptomatology who

are at risk for clinical depression.

2.2 Course of Depression Over Time

Studies have also researched the trajectories of maternal depression from

| pregnancy to postpartum. Many studies have concluded that depressive symptoms are
higher in pregnancy and decline in the postpartum period”'%*"?%, A prospective cohort
study of 1,662 women by Rich Edwards and colleagues* found that the prevalence of
depression was higher at 28 weeks pregnancy then at 6 months postpartum. They also

| determined that for their cohort, the strongest risk factor for depression in the postpartum
period was depression in pregnancy. Seimyr and colleagues®® had women complete the
EPDS in late pregnancy and at 2 months and 1 year postpartum and found that EDPS
score was highest in pregnancy and declined at the postpartum assessments.

As mentioned in chapter 1, some studies suggest that depression in the postpartum
period is a continuation of depressive symptoms from the prenatal period®. This finding
is consistent with other researchers, who found that a large percentage of women with
high depression scores in pregnancy continued to have a high depression scores
postpartum>>!. A similar study conducted by Lee and colleagues® of 357 women from an
antenatal clinic in Hong Kong also found that depression in pregnancy predicted

depression in the postpartum period.




2.3 Impact of Depression on Child Health

Maternal depression can have a significant effect on a variety of child health and
development characteristics. Depression during pregnancy and postpartum has been
shown to impact chid behaviour, autism, depression in the child and the bond between the
mother and child®**2. Deave and colleagues® in a prospective cohort study of 9,244
.participants found that children of persistently depressed mothers were at risk for
developmental delay. Stein and colleagues** found that depression in the postnatal period
negatively effects maternal care giving. In a study conducted by Schwebel and
colleagues® of 1,364 women it was determined that chronic maternal depression was a

'very strong predictor of child injury risk.

2.4 Risk Factors for Depression in Pregnancy and Postpartum

Risk factors for depression in pregnancy and postpartum are well researched and
considered similar for both time periods. The risk factors for the relationship between
infant admission to specialized care and maternal depressive symptoms are discussed

below.

2.4.1 Age

The average childbearing age has risen from 27.0 to 29.3 in the last 20 years™.
Statistics Canada>® has shown that the fertility rate is declining for women in their 20’s
and increasing for women in their 30’s. In a recent hospital based data-analysis by
Delpisheh and colleagues”, hospital records were examined in order to determine birth

outcomes in older women. A significant association was found between advanced




maternal age and low birth weight birth, preterm birth and very preterm birth. Advanced
maternal age has also been associated with chromosomal abnormalities in the fetus®.
Younger maternal age has also been associated with poor child outcomes in birth. A
study conducted by Fraser and colleagues® concluded that teenage mothers had a
significantly higher risk of giving birth to an infant who is low birth weight, premature or
émall for gestational age.

Age has also been associated with the intention to breastfeed and the duration of
breastfeeding which in turn has been linked to depression. A prospective cohort study of
" 1,745-women in Australia by Henderson and colleagues* found a significant association
between maternal age and breastfeeding duration, showing that younger mothers
breastfeed for a much shorter duration than older mothers. A similar cohort study of
2,420 women in Australia also found that younger maternal age is significantly
associated with early cessation of breastfeeding. Numerous other studies have also found
the same results; older mothers are more likely to breastfeed for a longer duration than
younger mothers*" 4>,

The research regarding the effect of age on maternal depressive symptoms is
consistent over the literature. The majority of studies conclude that younger maternal age
is associated with increased depressive symptoms in pregnancy and postpartum®*434647
A cross-sectional study of 1,359 women in the United States concluded that younger age
was significantly associated with increased depressive symptoms, as measured by the

EPDS*. A prospective cohort study of 1,662 women by Rich-Edwards and colleagues*

concluded that young maternal age was associated with a greater risk of antenatal and




postpartum depressive symptoms. However, this association was largely attributable to
financial hardship, unwanted pregnancy and single marital status.
Maternal age has also been linked to the trajectories of maternal depressive
symptoms. A study by Campbell and colleagues®® examined the trajectories of maternal
depression from child birth to child age 7 in a cohort of 1,261 women. It was determined
| that the trajectories of maternal depression differed by age; women with low-stable
depressive symptoms were older compared to all other trajectory groups including the

high-chronic trajectory.

| 2.4.2 Body Mass Index
Obesity in pregnancy is associated with a variety of negative outcomes for the

infant and mother. A study conducted by Raatikainen and colleagues™ of 25,601
pregnancies was done in Finland in order to elucidate the relationship between body mass
index (BMI) and infant birth outcome. This study determined that there was a significant
association between obese and overweight pregnancies and medical complications of
pregnancy such as preeclampsia and chorioamnionitis. Also, obese and overweight
pregnancies were significantly associated with infant low apgar scores at 5 minutes and
infant admission to NICU. This is consistent with another cohort study conducted at
McGill University’! which concluded that increasing maternal BMI was associated with
an increased risk of adverse pregnancy outcomes for the mother such as preeclampsia,
gestational hypertension and gestational diabetes, as well as adverse outcome for the

child such as antenatal admission and preterm birth.




Maternal BMI has also been associated with infant weight at birth. A study
conducted by Fredrick and colleagues5 ? found that maternal pre-pregnancy BMI was
significantly, and positively, associated with infant birth weight. In this study, gestational
weight gain was also positively associated with infant birth weight.

Research regarding the effect of BMI on maternal depressive symptomatology
suggests that women who are unhappy with their body image are more likely to report
increased depressive symptomatology in pregnancy and postpartum>*, A study

conducted by LaCoursiere et al't

of 3,439 women found that women of normal BMI had
the lowest rate of postpartum depressive symptoms by a self-report measure. Carter and

| colleagues came to a similar conclusion. Overweight and obese women were at an
increased risk for increased depressive symptoms at 4 and 14 months postpartum.

There is an issue of temporality that needs to be elucidated in future studies.
Although there is evidence suggesting that BMI is a significant predictor of depressive
symptomatolo gy in pregnancy and postpartum, there is also evidence suggesting that |
maternal depression is a significant predictor of BMI. Therefore, without additional time

points, it is difficult to determine if increased weight or increased depressive symptoms

came first,

2.4.3 Thyroid Conditions

There are two main types of thyroid conditions; hyperthyroidism and
hypothyroidism. Hyperthyroidism occurs when the serum thyroid hormones are increased
and the thyroid gland is overactive. Hyperthyroidism can cause weight loss, anxiety,

nervousness and a variety of other clinical symptoms. Hypothyroidism occurs when the
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serum thyroid hormones are decreased and the thyroid gland is under active.
Hypothyroidism can cause weight gain, constipation, decrgased appetite and a variety of
other clinical symptoms™.

Thyroid problems in pregnancy can have a negative effect on the newborn infant.
In a review by Lao®’ it was determined that hyperthyroidism in pregnancy can have an
ba.ffect on a number of newborn outcomes such as preterm labour, fetal growth restriction
and perinatal mortality, as well as a number of maternal characteristics such as
preeclampsia and maternal mortality. In the same review article, it was shown that
hypothyroidism is associated with poor maternal outcomes such as increased risk of
bmiscarriage, preeclampsia and anaemia as well as a variety of poor infant outcomes such
as fetal growth restriction, perinatal mortality and neonatal morbidity.

From a review of the literature, thyroid function emerged as a risk factor for
increased depressive symptomatology. A review conducted by Moses-Kolko? stated
thyroid function as a risk factor for increasing antepartum depressive symptoms. This is
consistent with other research such as that of Pedersen and colleagues58 who concluded
that mean thyroxine concentrations were negatively and significantly correlated with

mean depression scores postpartum.

2.4.4 Maternal Smoking

Maternal smoking before and during pregnancy is a significant health concern for
both the mother and child. A case-control study conducted by Burguet and colleagues®
of 864 women and their infants concluded that smokers were statistically more likely to

give birth to very preterm infants compared to non-smokers. In a cross-sectional study of
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4,193 women in Portugal, it was determined that women who smoked were at an
increased risk of having a small for gestational age child®. These results were consistent
in other studies®""%2. Prenatal smoking has also been shown to elevate the risk of placenta
previa and premature rupture of membranes®.
Consistent results were found from the literature review concerning the effect of
| smoking on maternal depressive symptomatology in both pregnancy and postpartum.
In a study by Marcus and colleagues® of 3,472 pregnant women, it was determined that

smoking in pregnancy was significantly associated with increased depressive symptoms

in pregnancy. This is consistent with other research in the postpartum period®>664768

2.4.5 Parity

Parity has been shown to modify the relationship between maternal age and small
for gestational age and preterm birth®. Other research also suggests that obstetric
Qutcome is influenced by parity in older women, but not younger wome ",

In both pregnancy and postpartum, having an increased parity is a risk factor for
depression. A prospective cohort study by Rubertsson and colleagues'” of 2,430 women |
showed that having 3 or more children was significantly associated with depressive
symptoms in both pregnancy and postpartum periods. In a cross-sectional study by
Mayberry and collv:agues“'8 of 1,359 women, it was determined that there was a
significant positive association with depressive symptom severity as measured by the
EPDS. Ina similar cross-sectional study of 139 women in pregnancy, it was determined

that there was a positive correlation between gravida and depressive symptoms as

measured by the CES-D". This finding is consistent with other studies'>®’.
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2.4.6 Maternal Chronic Disease

The Public Health Agency of Canada’ lists six types of chronic disease; cancers
(such as breast cancer and cervical cancer), cardiovascular disease, chronic réspiratory
disease (such as asthma), diabetes, mental illness and musculoskeletal diseases (such as
arthritis). These diseases can have a negative effect on the mother in everyday life
| including the care of her child. They can also have a negative effect on the health of the
child.

In a cross-sectional study of 1,040 women in the United States, it was determined
that there was a positive association between preterm delivery and diabetes, as well as a
| positive association between preterm delivery and cardiovascular disease”. A study of
182 women in the United Kingdom found that infants born to mothers with Type 2
diabetes had an 11 times greater risk of congenital malformation’*.

In a report from the 1999 National Population Health Survey, the risk factors for

depression in a Canadian population were examined. In this survey, it was determined

R TN K S R S .

that chronic health problems are a risk factor for depression in Canadian women'. Other
research regarding the relationship between maternal chronic disease and maternal | i
depression has shown that in both pregnancy and postpartum, women with chronic health

conditions or a poor self-rating of health are at an increased risk for depression'*’>. In a

study conducted by Larsson and colleagues®' of 1,489 women, it was determined that

multiparas with elevated depressive symptoms in the antepartum period were more likely

to have a chronic disease than women without elevated depressive symptoms. A study

conducted by Marcus and colleagues® found a similar result. Poorer overall health was




13

found to be significantly associated with depressive symptoms as measured by the CES-

D.

2.4.7 Stress

For a pregnant woman, some stress is to be expected. However, some women
éxperience extreme stresé in pregnancy and postpartum. In the literature regarding the
association between stress and depression, results are consistent that increased stress is
associated with increased depressive symptoms18’47’76. Stress in pregnancy can adversely
affect the subsequent development and behaviour of the child. It has been shown to affect
an infant’s sleep pattern’’, and also negatively affect a child’s intelligence score’.

There are many different types of stress that may affect a soon-to-be or new
mother. In a meta-analysis of 84 studies done by Beck’®, found that stress was a
' significant predictor of maternal depression postpartum. The types of stress found in this
study were childcare stress and life stress. This is consistent with a longitudinal
descriptive study by Miles and colleagues'’ which found that stress about the parental
role was a significant predictor of depression. In a study conducted by Eberhard-Gran and
colleagues'? of 2,730 women, it was determined that high scores on the life event scale
were associated with depression in both the pregnancy and postpartum period as

measured by the FEPDS.

2.4.8 Breastfeeding

The positive effect of breastfeeding on child health and well-being has been well

documented. In Canada, breastfeeding is recommended as the optimal method of infant
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feeding. Health Canada suggests that women breastfeed their children for at least 6
months and up to 2 years. Breastfeeding protects against infection for the child®® and
lowers the risk of Sudden Infant Death Syndrome®'. Also, children who were exclusively
breastfed were less likely to experience respiratory or ear infections than those
experiencing other feeding combinations®’. Breastfeeding has been knowh to positively
éffect cognitive development®’.

Breast milk may have greater importance for infants who are admitted to a
specialized care unit. Although some infants admitted to a specialized care unit may be
unable to breastfeed due to preterm birth or other medical issues, many infants in
épecialized_ care units are fed breast milk by tube that goes directly into their stomach.
Increased ingestion of breast milk has been associated with higher Bayley Mental
Developmental Index scores and fewer rehospitalizations up to 30 months after discharge
| in an NICU cohort™.

Breastfeeding also has a positive impact on the health and wellness of the mother.
Breastfeeding has been associated with lower postpartum weight retention® and greater
mother-child attachment®. One of the most important positive aspects of breastfeeding is
its effect on maternal depressive symptoms. The literature shows that women who did not
breastfeed are at an increased risk of developing depression'>*’. In a cohort study
conducted by Davey and colleagues87 of 1,403 Canadian women, it was determined that
not breastfeeding at 8 weeks postpartum increased the risk of postpartum depression as
measured by the EPDS. In a similar study conducted by Breese-McCoy and colleagues®

of 209 women in the United States, it was determined that formula feeding instead of
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breastfeeding was a significant risk factor for having increased depressive symptoms as
measured by the EPDS.

Again, temporality is an issue in these studies. In a study conducted with 1,745
postnatal women by Henderson and colleagues"’o in Australia, it was shown that maternal
depression had a significant negative impact on the duration of breastfeeding. Therefore,
.it is possible that the depression in the postpartum period found in these studies are a
continuation of symptoms from pregnancy and due to the depressive symptoms, a mother

makes the choice not to breastfeed.

.2.4.9 Socioeconomic Status

Socioeconomic status (SES) is a difficult variable to capture. It can be determined
using income, education, employment and a variety of other variables. It can also be
calculated using a composite score of 2 or more of these variables. Income and education
are two primary indicators of SES. Both income and education have been shown in the
literature to have an impact on depressive symptoms.

SES has been associated with infant birth outcome. In a cohort study conducted
by Luo and colleagues®® of 713,950 women in Quebec, it was determined that low levels |
of neighbourhood income was associated with an elevated risk of preterm birth and small
for gestational age birth (SGA). This is consistent with other Canadian research done in
Halifax, which concluded that women in the lowest income group had significantly
higher rates of preterm birth and small for gestational age birth®.

The relationship between income and depressive symptoms is consistent in the

literature. Women with a lower income are more at risk for increased depressive
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symptoms! >14#294867:7139091 Nt only is income associated with depression at a single time
point in the postpartum period, it may also be a significant predictor of the persistence of
maternal depression over time. In a cohort study of 2,235 mothers by Pascoe and
colleagues® found that indigence (poverty) was a risk factor for persistent positive CES-
D score.

Like income, the literature consistently shows that lower education is associated
with increased depressive symptoms in pregnancy and postpartum'*!>!8:45.4648.646873 © o

recent prospective cohort study of 810 pregnant women by Field and colleagues* found

that depressed women had a significantly lower education level.

2.4.10 Current Marital Status

Single marital status has been shown to be significantly associated with
| depression in pregnancy and postpartum'®, In a meta-analysis of 84 studies, Beck™
cqncluded that single marital status was a significant predictor of postpartum depression.
This result is consistent in the literature®!"*,

The relationship between marital satisfaction and depression in pregnancy and
postpartum has also been discussed in the literature. Marital dissatisfaction is
significantly associated with depression in pregnancy and postpartum®”’"®, The
aforementioned cohort study, by Pascoe and colleagues® also cited never being married
or divorced as a risk factor for persistent positive CES-D score.

~ A secondary analysis of the 1994-95 Canadian National Population Health Survey

determined in a bivariate analysis that single mothers were more likely to have had an

episode of depression when compared to married mothers. However the multivariate
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analysis showed that almost half of this association could be explained by stress and

social support®.

2.4.11 Current Antidepressant Use

For the pharmacological treatment of depression, there are 3 major categories of
émtidepressants: Tricyclics, monoamine oxidase (MAO) inhibitors and selective serotonin
reuptake inhibitors (SSRIs). MAO inhibitors and SSRIs work by increasing in the brain
the activity of serotonin and norepinephrine, two excitatory neurotransmitters. Tricyclics
- work in a similar fashion by preventing the reuptake of these excitatory neurotransmitters
to allow them to continue working in the brain. All of these medications work to decrease
the feeling of depression, however side effects exist, some more severe than others™.

In a study of 103 mothers with postpartum mood disorders, it was determined that
mothers who were compliant with treatment were more likely to have a decrease in
depressive symptoms as measured by the EPDS®. In a review article by Gj erdingen’’ a
similar result was found. Women with postpartum depression have an improvement in
symptoms when antidepressant therapy is prescribed.

Antidepressants are often taken by depressed mothers in the postpartum period
while continuing to breastfeed. Antidepressants must be taken with caution when still
breastfeeding in order to protect the health of the child®®.

In a meta-analysis by Lattimore et al*®, researchers outlined the effects of SSRI
use in breastfeeding mothers on the child. Poor sleep, irritability and poor feeding were

the most commonly reported infant issues.




18

2.4.12 Current Maternal Social Support

Social support can come from a variety of places such as a spouse or partner,
family, friends, communities or a combination of these. The literature regarding the
association between social support and depression is very consistent. Studies show that
1ow levels of social support predict depression in the postpartum period2’29’79’1°°. A cohort
study conducted by Horwitz and colleagues’” of 1,788 women in Connecticut found that
low social support was statistically related to elevated depressive symptoms. In a similar
study conducted in Australia of 425 women, it was determined that unsatisfactory social
Support was associated with a significantly increased risk of postnatal depression as
measured by the EPDS*.

An important risk factor for depression in the postnatal period is a mother’s
' support from her partner. In a large prospective cohort study by Milgrom aﬁd
colleagues'®! antenatal social support was found to be a key risk factor for postnatal
depression. This is consistent with other research regarding partner support such as that
of Seimyr and colleagues29 which concluded that women with low social support from

their partner had increased symptoms of depressed mood.

2.4.13 Current Child Health Status

Child health can be measured in a variety of ways such as standardized scales,
number of child visits to primary care or even mother’s self-report perception of child
health. The literature regarding the effect of child health on maternal depression is mixed.

This could be in part due to the many ways that child health can be characterized.




19

Maternal depression has been correlated with infant health problems®®. In a cohort
study by Mandl and colleagues22 of 1,015 women at 3 and 8 weeks postpartum, women
whose children had one or more emergency room visit were more likely to have
increased depressive symptoms. This is consistent with other research'%. The chronicity
of maternal depression has been linked to increased child behaviour problems'®.

There is also a large body of research that suggests that depressed women may
perceive their child as more fragile and may rate their child as more vulnerable'®,

Therefore, it is possible that maternal depression is the cause of increased child health

problems or increased health care visits making temporality an issue.

2.4.14 Infant Admission to Specialized Care at Birth

The admission of a child to a specialized care unit such as a NICU can be a very
stressful experience for a mother. A child can be admitted to one of theses units for
reasons such as preterm birth, being small for gestational age and a variety of other
serious medical problems. When an infant is admitted to a specialized care unit, the
mother has the additional stress of being separated from her child, worry about the health
of their child and perhaps even worry about caring for the child once released home'®.

There are studies which suggest that mothers of very low birth weight or preterm
infants reported significantly higher levels of distress compared to term infant mothers in
the postpartum period'%#!?”. A study conducted by Drewett and colleagues'® of 12,391

mother and infants in the United Kingdom found that high maternal depression scores as

measured by the EPDS were significantly associated with preterm births. However there
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are also studies which suggest that the psychosocial health of parents with children

admitted to the NICU or preterm infants did not differ from parents of healthy children*.
The issue of temporality also arises when discussing the impact of infant

admission to specialized care at birth on maternal depression. It is unclear if depression

preceded the child health problem or vice versa.

| The mixed results found in the literature suggest that further research is needed in

order to elucidate the relationship between infant admission to specialized care at birth

and maternal mental health.

2.5 Literature Summary and Conceptual Model Development

From the literature review discussed above, a conceptual model was created to
guide this study (Figure 2.1). This model displays the exposure-disease relationship of
interest in this study which is the association between infant admission to specialized care
and the change in maternal depressive symptoms from pregnancy to the postpartum
period. The conceptual model was arranged according to the timeframe of the
longitudinal cohort.

The baseline variables (age, BMI, thyroid function, smoking, parity and chronic
disease) are appropriately found only once, at the far left of the conceptual model. Stress
is believed to have a very important and dynamic impact on depression according to the
literature. Therefore we believe stress must be present in the conceptual model at both
time points in order to accurately illustrate its effect. It is very possible that “current”
stress level is a mediator for the relationship between infant admission to specialized care

and the trajectory of maternal depressive symptoms.
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Marital status, SES, social support and antidepressant use are variables found at
the far right of the conceptual model. We believe that the current status of these variables
would have more of an impact on the change in depressive symptoms from pregnancy to
postpartum and are unlikely to change greatly from their status in pregnancy. Infant
admission to specialized care, breastfeeding and child health status are variables that can
'only be obtained after the birth of the child and can be found at the far right of the
conceptual model.

The change in depressive symptom score from pregnancy to postpartum (Delta
CES-D) was chosen as the outcome variable; as we are not simply interested in the effect
‘of infant admission to specialized care on the depressive symptom score at one time
point. Of greater interest in this study is how infant admission to specialized care can

impact the change in depressive symptom scores over time.
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Figure 2.1: Conceptual model based on literature review
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CHAPTER 3: OBJECTIVES AND HYPOTHESES

Based on the literature review, a conceptual model was formulated (Figure 2.1) to
illustrate the hypothesized association between infant admission to specialized care and
the trajectory of maternal depression. Specific objectives and hypotheses are stated

below.

3.1 Rationale

The exact mechanism that causes depression is unknown but it is believed that
several factors combine to make an individual more susceptible to depression. The
factors believed to contribute to the onset of depression are biological, genetic and
environmental. Biological factors include changes in brain chemistry such as fluctuating
hormones and genetic factors include gene alterations such as a polymorphism in the
serotonin transporter gene. As discussed previously in chapter 2, stress has been
identified as an important environmental risk factor for depression. Specific genes have
been found to moderate the relationship between stressful life events and depression,
making certain individuals who carry the polymorphism more susceptible to
depression18 Stress has also been shown to cause hormonal changes which mimic the
hormonal changes found in depressed individuals1® There is also consistent evidence
which shows an association between exposure to stressful life events and a subsequent
episode of major depression110

We believe that the admission to specialized care of an infant is an appropriate
proxy for child health at birth and is a more accurate measure than gestation at birth or

birth weight as it will allow us to include babies of normal weight and gestation who have
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medical problems that affect their health at birth. More importantly, we believe that
infant admission to specialized care at birth is an important stressor that will affect a
mother’s mental health not simply due to child health but also the separation of the child
from the mother. We believe that due to these reasons, infant admission to specialized

care will contribute to the change maternal depressive symptoms from pregnancy to the

2+ year follow-up.

3.2 Objectives
Within the context of the conceptual model, the objectives of this study were:

1) To determine the trajectory of maternal depressive symptoms from pregnancy to
the 2+ year follow-up interview for women who participated in both the Prenatal
and Postnatal Health Projects at the University of Western Ontario

2) To examine how giving birth to a child admitted to specialized care at birth
influences the trajectory of maternal depressive symptoms

3) To discuss these results in relation to screening policies to evaluate the best

possible point for screening and delivery of mental health services

3.3 Hypothesis

The hypothesis for this study was:
1) Women giving birth to an infant who is admitted to specialized care at birth
would be at higher risk for a trajectory of maternal depressive symptoms that
increase from pregnancy to greater than 2 years postpartum after controlling for

known confounders



3.4 Statement of Clarity
The outcome variable of interest in this thesis is the change in maternal depressive
symptom score from pregnancy to the postpartum interview. In the body of this thesis,

the change score will be referred to as the “trajectory” of maternal depressive symptoms.



CHAPTER 4: METHODS

A secondary data analysis was performed using data previously obtained from the
Prenatal Health Project (PHP), a longitudinal cohort study funded by Canadian Institutes
of Health Research. Grants for the PHP were obtained by principal investigator Dr.

Martha Karen Campbell at the University of Western Ontario112,113

4.1 Prenatal Health Project

The first wave of data collection assembled a population based cohort. WWomen
were recruited from ultrasound clinics in London, Ontario at 14-20 weeks gestation with
a singleton pregnancy. Excluded were women who were not residents of London,
Ontario. This was done because many women who live outside of London are referred to
London clinics for care due to high-risk pregnancies. Including these women would
distort prevalence estimates and other analyses. Subjects were asked after their ultrasound
by an x-ray technician if they would be willing to speak to a research assistant. When
consent was given, the research assistant explained the study, answered any questions the
participant may have and asked if they would consent to a one-hour telephone interview.
Participants who agreed were contacted a week later by phone to complete the interview.
Interviewers recorded responses on scantron sheets, which were then scanned into the
database program Microsoft Access and in turn were relocated into the statistical program
SAS. The PHP had the objective of obtaining information to aid in the understanding of
the mechanisms of preterm birth. This project collected a broad array of data including
demographic characteristics, medical information, social measures and nutritional data, as

well as information regarding obstetrical complications and birth outcome from a review



of the mother and infants’ charts. From this first wave of data collection, we utilized data
collected on the child such as admission to specialized care at birth.

During the first wave of data collection, participants were informed that they
might be contacted in the future to participate in a follow-up study . In a subsequent
wave of follow-up post-natally, PHP participants were re-contacted approximately 24
months after the birth of their child. Participants were contacted by telephone and asked
to participate in a follow-up one-hour telephone interview at a time convenient for them.
Again, interviewers recorded responses onto a paper copy of the survey which was
entered into a secured online database and then transferred to SAS. The objective of the
postnatal follow-up wave of data collection was to extend the PHP in order to investigate
the prenatal and postnatal determinants of maternal and child outcomes as well as health
services utilization for both mother and child. The second objective of this study was to
discover life course trajectories of numerous outcomes in the prospective cohort. Data
collected from this study included child health measures and measures of mothers’
mental health, as well as information regarding maternal lifestyle characteristics. From
this study, data utilized will include the maternal CES-D score in pregnancy and
postpartum to create the outcome variable of delta CES-D (the trajectory of maternal
depressive symptoms), as well as information regarding potential confounders such as
level of social support, stress level and child health.

The outcome variable to be used is the change in CES-D score from pregnancy to
the 2+ year follow-up, which will measure mothers’ depressive symptomatology. The
change in CES-D score between these two time points will be referred to as the

“trajectory” of maternal depression.
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Data from both waves of data collection will be used to examine the trajectory of
maternal depressive symptoms from pregnancy to the 2 year follow-up interview in

relation to the child’s admission to specialized care.

4.2 Variables of Interest in This Study

For both waves of data collection, data were collected via a telephone interview
by a trained research assistant. Variables for this study were selected from a much larger
set of PHP variables because they were elements of the conceptual model. Data collected
for each variable are discussed below. Original survey questions and recodes can be seen

in Table 4.1.

4.2.1 Maternal Depressive Symptoms

The CES-D scale was used to determine the level of maternal depressive
symptomatology in this study. The CES-D is a 20-item scale that measures depressive
symptomatology with emphasis on depressed mood . The questionnaire asks how many
times in the last week the participant has felt a certain way (e.g. loss of appetite, feelings
of guilt and worthlessness). The range of scores is from 0 to 60, with each question being
scored from 0 to 3. The CES-D demonstrates excellent discriminant and convergent
validity and Cronbach’s alpha ranges from 0.84 to 0.94 in the literature26114115116117.

Maternal depression scores from both waves of data collection will be used two
separate ways in analysis. Maternal depression in pregnancy will be a categorical
predictor variable in analysis using a cut off score of 16 to determine women who are at a

higher risk of depression as suggested in the literature
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The change in CES-D score will be the outcome variable. To create this variable,
the CES-D score in pregnancy is subtracted from the score at the follow-up interview in
order to create the CES-D change score, the trajectory of maternal depressive symptoms.
The outcome variable, change in CES-D score, will remain a continuous variable in

analysis in order to utilize linear regression models.

4.2.1.1 Change Scores

It is important to note the choice of change scores for analysis of the trajectory of
maternal depressive symptoms from pregnancy to postpartum. For our thesis objectives
we are less interested in a before and after analysis, which would require the use of
analysis of covariance or fixed effects models. We are most interested in the actual
change (increase or decrease) in depressive symptoms over time and the factors that

cause this change.

4.2.2 Maternal Health and Lifestyle Variables

Maternal age at time of childbirth was used for every participant. This was
determined in the Prenatal Health Project by simply asking for the birth date of the
participant. The birth date of the participant was then subtracted from the birth date of the
child in order to create the maternal age at delivery variable. For analysis, age was
divided into 3 groups; 16-21, 22-34 and 35 or older. The age variable was categorized in
this manner for ease of interpretation.

Weight and height were based on participants’ reports of their height in inches or

centimetres without shoes on and their weight prior to pregnancy in kilograms or pounds.



The estimated pre-pregnancy BMI was then calculated with the standard equation:
BMI=weight (kg) / height2 (m2). For analysis and ease of interpretation, BMI was
recoded into the four standard categories; underweight (BMI < 18.5), normal (BMI 18.5-
24.9), overweight (BMI 25.0- 29.9) and obese (BMI >30).

Maternal thyroid function was obtained from two separate questions; if the
participant indicated that they were currently suffering from a thyroid condition or if they
were currently taking a thyroid medication. This includes medication for both
hyperthyroid and hypothyroid conditions. Participants were given a list of chronic health
conditions and asked if they currently, or in the past, suffered from any of these
conditions. An “other” category was provided for participants to include any other
chronic conditions they deemed important. Thyroid disease was determined from the
“other” category. Participants were also asked if they took any over-the-counter or
prescription medications regularly. If the participant indicated that they were currently
taking a thyroid medication they were classified as having a thyroid disease.

Smoking status was determined from subject response to a question which asked
participants how many cigarettes smoked currently and before getting pregnant. Both
smoking questions yielded counts which were subsequently categorized as binary, yes or
no, variables. If the participant indicated that zero cigarettes were smoked, they were
categorized as a non-smoker.

Parity was determined by asking the participants the number of completed
pregnancies they have had. For analysis, parity was recoded as a binary variable; zero for

no other children or one for one or more other children.
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The data for chronic disease was obtained by asking participants if they have or
have ever had a variety of health conditions such as diabetes, heart disease,
cardiovascular disease, or any other medical conditions. If the participant selected the
other category, they were asked to specify the medical condition. For this variable,
chronic diseases of interest were diabetes, heart disease, high blood pressure, asthma or
any other cardiac conditions. We will model chronic disease as a binary yes or no
variable.

Education was determined from the first wave of data collection and income was
determined from the second wave of data collection. Education was determined by asking
the participant for the highest level of formal education they had completed. The response
options for this question included elementary school, some high school, completed high
school, some college or university, college diploma, university degree, trade school and
other. 1f the other category was selected then further explanation was asked for from the
participant. Education was recoded as a binary variable for analysis with response options
of high school or less and more education than high school. This was done in order to
separate women who have sought post-secondary education from those who have not
while also considering sample size.

Income was determined using a closed-ended question with a list of response
options. These response options ranged from less than $10,000 to over $80,000.
Participants were also given the options of “no income”, “don’t know” and “refuse to
answer”. Income was recoded for analysis using the categories of $0-$30,000 and
$30,001 or more. This cut point was chosen as it close to the poverty line in Ontario of

$25,867 to $31,801 for a household with a family size of two or three115



Marital status was determined differently in the two waves of data collection. The
first wave of data collection asked participants for their marital status. Response options
available to the participant were “married”, “common-law”, “single”, “separated/
divorced” and “widowed”. An early version of the follow-up questionnaire asked
participants if there had been any change in their marital status since the first wave of
data collection. If the respondent indicated that there had been no change, then the marital
status variable was coded to the marital status indicated previously. If the respondent
indicated that there had been a change in their marital status they were then prompted to
give their current marital status. In analysis, marital status was recoded into three

categories; “Married”, “Common-Law” and “Single/ Separated/ Divorced/ Widowed”.

4.2.3 Infant Admission to Specialized Care

Infant admission to specialized care is the exposure of interest in this thesis.
During the Prenatal Health Project, infant birth outcome was recorded, which included
infant admission to any specialized care units. The specialized care units of interest are
the NICU, Pediatric Critical Care Unit (PCCU) and 7 East Nursery.

The NICU is located at St. Joseph’s Health Care in London, Ontario. It is a Level
11 unit and specializes in the care of premature and critically ill infants. The PCCU is
located on the Victoria Campus of the London Health Sciences Centre. The PCCU is also
responsible for caring for critically ill infants but specialized in children with complex
surgical and medical issues. 7 East Nursery is a step down unit for children in the

pediatric critical care unit, where children are admitted only if not intubated.



For analysis, infant admission to specialized care was recoded as a binary, yes or

no, variable.

4.2.4 Breastfeeding

For this project, we were most interested in the duration of breastfeeding.
Information regarding breastfeeding was extracted from the second wave of data
collection. Participants were asked how the child was fed at birth, such as breastfeeding
or formula. Ifthe child was breastfed, participants were then asked how long the child
was breastfed in months. Breastfeeding was recoded as a categorical variable for analysis
using the categories “did not breastfeed”, “breastfed 0 to 3 months”, “breastfed 3 to 6

months” and “breastfed greater than 6 months”.

4.2.5 Stress in Pregnancy and Current Stress Level

Stress had multiple measures in both waves of data collection. Stressful life
events occurring to the participant during the previous 12-month period were measured
using a 40-item checklist of negative events, which were derived from several established
life event indices119120121,12 For 19 of the items, respondents were asked to include
events occurring to a husband/partner or children in addition to themselves, and of these,
nine items included the possibility of events occurring to relatives or close friends.
Chronic strain was measured using 29 items taken from Wheaton’s original 51-item
scalel123 These 29 items included chronic strain experienced across several areas, such as
family strain, relationship strain, general or ambient strain, and occupational strain. In

addition, caregiver strain was assessed using a 7-item scale by Pearlin et al12 and



economic strain was determined using a 10-item scale developed by Avison . This 10-
item scale examined the extent to which respondents had difficulties meeting financial
commitments such as housing, childcare and medical expenses. For analyses, stress score
was determined by standardizing the seven subscales and then the subscales were
summed to create the stress score. The stress score was then standardized and left
continuous for analysis. Stress score was calculated in the same fashion for both waves of

data collection.

4.2.6 Current Maternal Social Support

Social support data were extracted from the second wave of data collection.
Social support was determined by three scales developed by Turner and Marino . They
include a 7-item scale regarding support from a husband or partner, an 8-item scale
regarding support from family and an 8-item scale regarding support from friends. A
series of statements was read to the participant and they indicated whether they “strongly

agree”, “agree”,

neither agree nor disagree”, “disagree” or “strongly disagree”. For
analysis, social support was calculated by the addition of the three subscales which had

been standardized. The sum of the scales was then standardized and left continuous.

4.2.7 Maternal Antidepressant Use
Maternal antidepressant use was determined in the second wave of data
collection. Participants were asked if they were currently taking any antidepressant

medications. For analysis, antidepressant use was coded as a binary, yes or no variable.



4.2.8 Current Child Health Status

Current child health status was determined in the second wave of data collection
using the Functional Status Il (R) (FS Il (R)). The FS Il (R) was adapted from the
Functional Status | Measure by Stein127. For this project, the short 14-item scale was
used. This scale has an internal consistency, measured by Cronbach’s alpha, of greater
than 0.80 and has excellent psychometric properties

The FS 1l (R) asks a respondent to describe a child’s behaviour over the past 2
weeks. Response options include “Never or Rarely”, “Some of the Time” and “Almost
Always” for statements such as “Over the last 2 weeks did your child... eat well, sleep
well, act moody, etc”. If the response indicated that the child had behaviours that varied
from normal, a follow-up question was asked to determine if the abnormal behaviour was
“Fully”, “Partly”, or “Not At All” due to illness. If the participant indicated that the
behaviour was “Not At All” or “Partly” due to illness then the first question was recoded
to the normal response. The questions in part one were then scored from 0 to 2, summed

and then standardized. The variable remained continuous in analysis.

4.3 Data Cleaning

Each variable used in analysis was checked for missing and implausible values.
When a missing value was encountered, original survey was pulled and checked. When
possible, the correction was made in SAS. Variables were recoded for analysis as

indicated in the variable-by-variable discussion.



4.4 Statistical Analyses
4.4.1 Univariable Analysis

Final forms of the predictor variables after recoding can be seen in Figure 4.1.
Characteristics of participants in this study are described in Table 5.1. Variables were
first examined in a univariate manner (Table 5.2) in order to determine the mean delta
CES-D for different levels of the predictor variables. Next, a univariable analysis was
performed (Table 5.3). This was done to determine the relationship between the outcome
variable, delta CES-D, and the predictor variables individually. For the univariable
model, significance was set at p=0.2, according to guidelines for predictive model

building1®8

4.4.2 Multivariable Analysis

Since the outcome variable of delta CES-D is a continuous variable in analysis,
multiple linear regression models were used. Predictor variables that were found to be
significant at the univariable level were then entered into a multivariable model in blocks,
according to the conceptual model in Figure 2.1. Statistically insignificant variables were
removed from the model at each step. The results from the multivariable models can be
seen in Table 5.4. For the first three multivariable models (model 1to model 3), statistical
significance was set at p=0.2 and for the final model (model 4) statistical significance
was set at p=0.05. These significance levels were determined using guidelines for
predictive model building128

The first multivariable model contained baseline variables that were significant in

the univariable analysis (age, thyroid issues, smoking, parity and chronic disease). In
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model 2, statistically significant variables from model 1, as well as stress in pregnancy
and depression in pregnancy were entered into the regression model. In model 3,
statistically significant variables from model 2 as well as infant admission to specialized
care were entered into the model. The final model (model 4) contained all statistically
significant variables from model 3, as well as current stress, breastfeeding, current child
health status, current antidepressant use, current social support, socioeconomic status, and

current marital status.

4.5 Sensitivity Analyses
45.1 Effect Measure Modification

The association between infant admission to specialized care and the change in
maternal depressive symptoms from pregnancy to postpartum is of primary interest in
this study. However, it is possible that the effect of infant admission to specialized care is
different for women above the CES-D cut-off in pregnancy compared to women below
the CES-D cut-off in pregnancy. In order to clarify this issue, effect measure
modification will be examined. This will be done using the interaction term approach,
which involves crossing the predictor and modifier variables and including them in the
regression model. First, only infant admission to specialized care and maternal depression
in pregnancy as well as the interaction term will be entered into a regression model in
order to look for significant interactions in a crude manner. If a statistically significant
interaction is found, the interaction term will be entered into the final multiple regression

model.



4.5.2 Sensitivity to Sample Issues
45.2.1 Age

A small percentage of participants who completed both the prenatal interview and
the postnatal follow-up interview were aged 16-21 (3.65 %). Of the women who did not
complete the postnatal follow-up interview, almost 10 % were aged 16-21. It is possible
that the inclusion of younger women may skew our results as they may be more
disadvantaged, have less support and have more stress, perhaps due to an unexpected
pregnancy. Therefore, a post hoc analysis will be done removing women aged 16-21 in

order to examine their effect on the multiple regression.

4.5.2.2 Predictors Based on Depression Status in Pregnancy

In our dataset, 15 % of women scored above the cut-off of 16 on the CES-D scale
in pregnancy, meaning they are at an increased risk for depression. In order to determine
if variables found to be significant predictors of the trajectories of maternal depressive
symptoms are the same for women who were above and below the CES-D cut-off in
pregnancy we will repeat multivariable regression analyses separately for these two

groups of women.

4.5.2.3 Antidepressant Use

Data regarding antidepressant use was determined at the second wave of data
collection in the PHP. It is very possible that women who are taking antidepressants at
the second wave of data collection were also taking this medication at the first wave of

data collection during pregnancy. Antidepressant use in pregnancy has been significantly
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associated with preterm birth, infant birth weight, apgar score and infant admission to
specialized care2L,129. Antidepressant use in pregnancy has also been associated with
withdrawal syndrome in newborns13)13L Neonatal withdrawal syndrome may cause
infants to be admitted to specialized care in order to monitor this condition. In order to be
sure that the association between antidepressant use and infant admission to specialized
care does not mask the true association between infant admission to specialized care and
the change in maternal depressive symptoms from pregnancy to postpartum a sensitivity
analysis will be performed. This analysis will repeat the final multivariable regression

model excluding women taking antidepressant medications.

4.5.3 Alternative Regression Model Approaches
4.5.3.1 All Factors Included in Analysis

In analysis, the first three multivariable models (model 1to model 3) had
statistical significance set at p=0.2 according to guidelines for predictive model
building128 In order to determine if these guidelines allowed all significant variables to
appear in the final model a sensitivity analysis will be done which includes all variables,

except those which were insignificant at the univariable level in the final model.

4.5.3.2 Alternative to Change Score

When presented with longitudinal data, a variety of analysis techniques are
available. For this thesis, the decision was made to examine the change in maternal
depressive symptoms from pregnancy to the postpartum period. It is possible that by

using change scores the ability to see certain effects may have been lost. Alternatively,
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analysis could have been performed using maternal CES-D score at the follow-up
interview as the outcome of interest. This would have determined factors that were
significantly related to depression in the postpartum period adjusted for confounding
factors such as depression in pregnancy. In order to examine the difference in factors
significantly associated with the change in maternal depressive symptoms from
pregnancy to postpartum compared to those associated with depression in the postpartum
period a sensitivity analysis will be performed. In this sensitivity analysis, the univariable
and multivariable analyses will be repeated using maternal depressive symptoms at the

postpartum interview as the outcome variable.
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Table 4.1: Original Form and Recodes of Predictor Variables

Variable

Age

Body Mass
Index

Thyroid
Issues

Smoking
Before
Pregnancy
Smoking
During
Pregnancy
Parity

First or
Second
Collection
Wave
First

First

First

First

First

First

Original Question

Maternal year of birth asked;
Maternal age at delivery calculated

Weight- “How much did you
weight prior to this pregnancy?”
(Ibs or kg)

Height- “How tall are you without
shoes?” (cm or ft/inches)

“Do you have any other medical
conditions?”

“Please tell me any over-the-
counter or prescription medications
you take regularly now.”

“How many cigarettes did you
smoke each day before learning you
were pregnant?”

“How many cigarettes do you
typically smoke each day now?”

Number of previous completed
pregnancies.

Final Recode

Categorical variable created:
Age 16-21

Age 22-34

Age 35+

Recoded using the standard

ca ion:
6¥W weight (kgs)
" height (m)2

Categorical variable created:
underweight (BM1 < 18.5)

normal (BMI 18.5- 24.9)
overweight (BMI 25.0- 29.9)

obese (BM1 >30)

Participant considered having
thyroid disease is explicitly stated or
if currently taking a thyroid
medication

Recoded to a binary Yes or No
variable
Recoded to a binary Yes or No
variable

Recoded to a binary Yes or No
variable

Recoded into a binary variable:
0 other children
1+ other children
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Table 4.1continued: Original Form and Recodes of Predictor Variables

Variable

Chronic
Disease

Stress
during
pregnancy

Depression
in
Pregnancy

Infant
Admission
to
Specialized
Care
Current
Stress

Breast-
feeding

First or
Second
Collection
Wave
First

First

First

First

Second

Second

Original Question

Participants asked if they currently
have or have had in the past:
Cardiovascular disease

High blood pressure before and
during pregnancy

Diabetes before and during
pregnancy

Asthma

Other medical conditions

Seven stress subscales:
Stressful Life Events
Family Strain
Relationship Strain
General Strain
Occupational Strain
Caregiver Strain
Economic Strain
CES-D Scale

After the birth of the child,
admission status was noted by a
nurse, physician or research
assistant

Seven stress subscales:

Stressful Life Events

Family Strain

Relationship Strain

General Strain

Occupational Strain

Caregiver Strain

Economic Strain

“How did you feed your infant at
birth?”

If breastfed, participant then asked:

“At what age did you stop
breastfeeding? (months)”

Final Recode

Participant were classified as
having a chronic disease if they
had heart disease, asthma, high
blood pressure before pregnancy
or any cardiac condition

Overt diabetes was also included
as a chronic disease. This variable
was recoded by a colleague to
exclude women with only
gestational diabetes

Final variable recoded to a binary
Yes or No variable

For the final variable, the 7
subscales were standardized. The
subscales were then summed and
the sum was standardized and left
continuous for analysis.

Recoded to binary variable based
on score:

16 or greater

Less than 16

Final variable recoded to a binary
Yes or No variable

For the final variable, the 7
subscales were standardized. The
subscales were then summed and
the sum was standardized and left
continuous for analysis.

Final Variable recoded into a
categorical variable:

Did not breastfeed

Breastfed 0-3 months
Breastfed 3-6 months
Breastfed greater than 6 months



Table 4.1continued: Original Form and Recodes of Predictor Variables

Variable

Education

Income

Current
M arital
Status

Current
Anti-
depressant
Use

Current
Social
Support
Current
Child Health
Status

First or
Second
Collection
Wave
Second

Second

Second

Second

Second

Second

Original Question

“W hat is the highest level of formal

education you have completed?”
Elementary school

Some high school

Completed high school

Some college or university
College diploma

University degree

Trade school

Other

“What is your best estimate of the

total income of all members of your

household from all sources before
taxes and deductions for the past
year?”

Response options given from less
than $10,000 to $80,000 in
increments of $10,000

“Since the last time we spoke, has
you marital status changed?” If
Yes, participant asked to Specify
“What is your current marital
status?”

“Do you take any anti-depressant
medications?”

Three subscale which report
support from Husband/Partner,
Family/Relative and Freinds
Functional Status II(R) Scale

Final Recode

Final variable recoded into two
categories:

High school or less

More education then high school

Final variable recoded into two
categories:

Zero to $30,000

Greater than $30,000

Final variable recoded into three
categories:

Married

Common Law
Single/Separated/Divorced
Final variable remained a binary
Yes/No variable

Three subscales summed,
standardized and final variable
left continuous for analysis
Scale summed, standardized and
the final variable left continuous
for analysis



CHAPTER 5: RESULTS

5.1 Study Sample

Figure 5.1 displays the flow of participants from recruitment to the PHP through
the waves of follow-up. Ofthe 2,357 participants in the prenatal interview, 1,603 women
completed at least one postnatal follow-up interview. In order to be eligible for analysis,
women had to have completed the CES-D scale in both pregnancy and at the postpartum
follow-up interview. Of the 1,603 participants, 3 women did not complete the prenatal
CES-D and 6 other participants were excluded due to database errors. Therefore, 1,594

women remained for analysis giving a response rate of 68 %.

5.2 Sample Characteristics

The characteristics of the participants are summarized in Table 5.1. Most women
were in the 22 to 34 year age range (77%), were married (83%), had more than one child
(62%), had more than a high school education (87%) and had an income greater than
$30,000 (93%). The majority of women were of normal body weight (60%), did not
smoke before pregnancy (80%) or during pregnancy (92%), and did not suffer from
thyroid disease (94%) or other chronic diseases (80%).

For depression scores in pregnancy, most women were below the cut-off of 16
points on the CES-D scale, though 15% of participants did score above 16. Most women
were not taking antidepressants at the 2 year follow-up (93%).

A small proportion of women (8%) delivered children who were admitted to a
specialized care unit, which includes the NICU at St. Joseph’s Health Care, the PCCU or

7 East Nursery at Victoria Campus of London Health Sciences Centre. Most women



breastfed for greater than 6 months (51%) and only a small portion of women did not

breastfeed at all (14%).

5.3 Trajectories of Maternal Depressive Symptoms

Figure 5.2 shows the trajectories of maternal depressive symptoms for women
who were at risk of depression in pregnancy (above the CES-D cut off of 16) versus those
who were not. For women who were at risk for depression in pregnancy, their CES-D
score decreased from pregnancy to postpartum. This is in contrast to women who were
not at risk for depression in pregnancy whose depressive symptoms seemed to slightly

increase from pregnancy to postpartum.

5.4 Univariable Models and Multivariable Regression Models

Table 5.2 displays the univariate associations between the predictor variables and
the change in CES-D score from pregnancy to the 2 year follow-up (Delta CES-D).
Table 5.3 summarizes the univariable regression models between each predictor variable
and the delta CES-D. Table 5.4 represent the multivariable regression models, with each
column presenting a new regression model with variables entered in blocks according to

the conceptual model (Figure 2.1).

94.1 Age
Women aged 16 to 21 had a lower mean delta CES-D score compared to women
22-34 or 35+. In the univariable model, there was a statistically significant decrease in

delta CES-D score for women 16-21 versus women 22-34. This parameter estimate



remained significant in the first multivariable model but fell out of significance in model
2 (when stress in pregnancy and depression in pregnancy were added) and remained
statistically insignificant for the rest of the models.

In the univariable model, there was a statistically insignificant decrease in delta
CES-D score for women 35+ versus women 22-34. This parameter estimate decreased
and became significant after the addition of stress in pregnancy and depression in
pregnancy into the model, this association remained significant in model 3. However, the
addition of stress after childbirth, breastfeeding, child health status, antidepressant use,
social support, SES and marital status in the fourth model made the association

statistically insignificant.

5.4.2 Body Mass Index
In the univariable regression model, the association between BMI and delta CES-
D was not statistically significant. BMI was therefore not included in the multivariable

regression models.

5.4.3 Thyroid Disease

Women with thyroid disease had a slightly lower mean delta CES-D score
compared to women without thyroid disease. In the univariable model, there was a
statistically significant decrease in delta CES-D score for women with thyroid disease
compared to women without thyroid disease. This association remained significant until
NICU admission status was added to the model. Therefore, thyroid disease was not

included in the final model.
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5.4.4 Smokinu

Women who smoked either before or during pregnancy had a slightly lower mean
delta CES-D score compared to women who did not. In the univariable model there was a
statistically significant decrease in delta CES-D score for women who smoked at either of
these time points compared to women who did not smoke. In the first multivariable
model, smoking before pregnancy fell out of the model but smoking during pregnancy
remained significant. Smoking in pregnancy remained significant until stress in
pregnancy and depression in pregnancy was added to the model. Therefore, smoking in

pregnancy was not included in the final model.

5.4.5 Parity

Women with one or more children had a slightly lower mean delta CES-D then
women with no other children. In the univariable model, there was a statistically
significant decrease in delta CES-D score comparing women with more than one child to
women with no other children. However, in the multivariable model, the association
between parity and delta CES-D score was statistically insignificant. Therefore, parity

was not included in the final model.

5.4.6 Chronic Disease

Women with a chronic disease had a slightly lower mean delta CES-D score
compared to women with no chronic disease. In the univariable model, there was a
statistically significant decrease in delta CES-D score comparing women with chronic

disease to women with no chronic disease. In the first multivariable model, chronic



disease remains significant. However, when stress in pregnancy and depression in
pregnancy were added to the model, the association between chronic disease and delta
CES-D became statistically insignificant. Therefore, chronic disease was not included in

the final model.

5.4.7 Maternal Stress in Pregnancy

For the association between maternal stress in pregnancy and delta CES-D score,
there was a slightly negative Pearson correlation coefficient. In the univariable model,
there was a statistically significant decrease in delta CES-D score for each unit increase
in stress score. However, when this variable is added to the multivariable model, the
association becomes insignificant. Therefore, maternal stress in pregnancy was not

included in the final model.

5.4.8 Maternal Depression in Preiznancy

Women who scored above the cut-off of 16 on the CES-D scale in pregnancy had
a lower mean delta CES-D than women who scored below this cut-off. In the univariable
model, there was a statistically significant decrease in delta CES-D score comparing
women above the CES-D cut-off of 16 to those below this cut-off. In the first
multivariable model, the association increased very slightly but after the addition of
infant admission to specialized care it decreased slightly again. In the final model, when
current stress, breastfeeding, child health, antidepressant use, current social support, SES
and marital status were added to the model the association decreased again and remained

highly significant.
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5.4.9 Infant Admission to Specialized Care at Birth

Women with a child admitted to specialized care had a slightly lower mean delta
CES-D score than women with a child not admitted to a specialized care unit. In the
univariable model, there was a statistically significant decrease in delta CES-D score
comparing women with a child admitted to a specialized care unit to those who did not.
When admission to a specialized care unit was entered into the multivariable model in
model 3 it was not a statistically significant predictor of delta CES-D score. Admission to
specialized care remained in the final model as it was the main question of interest;

however it remained insignificant in the final model.

5.4.10 Current Maternal Stress

For the association between current maternal stress and delta CES-D score, there
was a slightly positive Pearson correlation coefficient. In the univariable model, there
was a statistically significant increase in delta CES-D score for each unit increase in
stress score, meaning that as stress score increases, delta CES-D score increases slightly.
When this variable was added to the final multivariable model, the association remained

positive and significant.

5.4.11 Breastfeeding

Women who breastfed for 0-3 months, 3-6 months or greater than 6 months had a
slightly higher mean delta CES-D score compared to women who did not breastfeed. In
the univariable model, there was a statistically significant increase in delta CES-D score

comparing women who breastfed for 0-3 months, 3-6 months or greater than 6 months to



those who did not breastfeed. However, when this variable was entered into the final

model it was statistically insignificant for all levels of breastfeeding.

5.4.12 Socioeconomic Status

SES was categorized in two ways; education and income. Women with a high
school education or less had only a very slightly lower mean delta CES-D score
compared to women with more education than high school. In the univariable regression
model, the association between education and delta CES-D was not statistically
significant. Education was therefore not included in the multivariable regression models.

For the income variable, women with an income of 0-530,000 had only a slightly
higher mean delta CES-D score compared to women with an income of greater than
$30,000. In the univariable regression model, like education, the association between
income and delta CES-D was not statistically significant. Income was therefore not

included in the multivariable regression models.

5.4.13 Marital Status

Women with a Common Law marital status had a slightly lower mean delta CES-
D score than women who were married or single. In the univariable model, there was a
statistically significant increase in delta CES-D score comparing single/never
married/divorced women to married women. However, when marital status was entered
into the multivariable model in model 4 it was not statistically significant for all marital

levels.
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5.4.14 Maternal Antidepressant Use
In the univariable regression model, the association between current maternal
antidepressant use and delta CES-D was not statistically significant. Current maternal

antidepressant use was therefore not included in the multivariable regression models.

5.4.15 Current Maternal Social Support

For the association between current maternal social support and delta CES-D
score, there was a very small negative Pearson correlation coefficient. In the univariable
model, there was a statistically significant decrease in delta CES-D score for each unit
increase in social support score, meaning that as social support score increases, delta
CES-D score decreases very slightly. When this variable is added to the final

multivariable model, the association remains negative and significant.

5.4.16 Child Health Status

For the association between child health status and delta CES-D score, there was a
very small negative Pearson correlation coefficient. In the univariable model, there was a
statistically significant decrease in delta CES-D score for each unit increase in child
health score, meaning that as child health score increases, delta CES-D score decreases
very slightly. When this variable is added to the final multivariable model, the association

remains negative and significant.
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5.5 Parsimonious Model

Since infant admission to specialized care at birth was the main variable of
interest in this thesis, it was entered in all multivariable models. In order to be sure that
keeping this variable did not negatively affect analyses, a parsimonious model (model 5)
was created which excluded infant admission to specialized care and all other variables
deemed statistically insignificant in the final multivariable model (Table 5.5). This table
contains both the unstandardized and standardized regression coefficients.

In the parsimonious model, all significant variables remained significant and all
statistically insignificant variables remained statistically insignificant. Regression
coefficients remained similar, except the regression coefficient for current social support,

which decreases very slightly.

5.6 Sensitivity Analyses
5.6.1 Effect Measure Modification

Table 5.6 displays the summary of the interaction term analyses in the unadjusted
and adjusted regression models for the interaction between depression in pregnancy and
infant admission to specialized care. In the unadjusted regression model, the interaction
term was found to be statistically insignificant. The interaction term remained statistically
insignificant in the adjusted regression equation.

These results suggest that the effect of infant admission to specialized care on the
trajectory of maternal depression is statistically insignificant for all women in this study,

regardless of their depression status in pregnancy.



5.6.2 Sensitivity to Sample Issues

Table 5.7 shows the results of the final model for various sensitivity analyses
discussed below. The final result of the sensitivity analyses further demonstrates that
infant admission to specialized care is not significantly associated with the trajectory of

maternal depressive symptoms.

5.6.2.1 Age
After exclusion of younger women (16-22) there was almost no difference in
parameter estimates in the final model. Infant admission to specialized care remained

statistically insignificant.

5.6.2.2 Predictors Based on Depression Status in Pregnancy

The final multivariable regression model for women at risk for depression in
pregnancy compared to those who were not was determined (Table 5.7). For women with
a CES-D score less than the cut-off in pregnancy, higher social support, lower stress and
higher child health status and were significantly associated with a trajectory of maternal
depressive symptoms that decrease from pregnancy to postpartum. Single marital status
was associated with a trajectory of maternal depressive symptoms that significantly
increased from pregnancy to postpartum. Parameter estimates remained very similar to
the final model which encompassed all participants.

For women who were at risk for depression in pregnancy, higher social support
and lower stress were significantly associated with a decreasing trajectory of maternal

depressive symptoms. For this group of women, child health status was not significantly



associated with the trajectory of maternal depressive symptoms although the p-value
bordered on statistical significance.
For both groups of women, infant admission to specialized care was not

significantly associated with the trajectory of maternal depressive symptoms.

5.6.2.3 Antidepressant Use

Table 5.7 displays the results of the sensitivity analysis which excludes women
taking antidepressants from the final regression model. All regression coefficients
significant in the entire model remained similar and significant in the model excluding
women taking antidepressants. Infant admission to specialized care remained statistically
insignificant.

The only variable different between these two models was the age variable. When
women taking antidepressants were excluded from analysis there was a statistically
significant decrease in delta CES-D for women 16-21 compared to women 22-34 in the
final multivariable model. Although this relationship is significant when women taking
antidepressants were removed from the model, this association bordered on significance
in the regression model including all participants and the regression coefficients were

very similar.

5.6.3 Alternative Regression Model Approaches
5.6.3.1 AH Variables Included in Analysis
Table 5.8 displays the results of the sensitivity analysis which compared the block

regression analysis to including all variables (significant in the univariable model) in the



final regression model. In the block regression analysis, depression in pregnancy, current
stress, current social support and current child health status were found to be significant
predictors of the trajectories of maternal depression. When all variables were entered into
the final model, these variables remained significant with similar regression coefficients
except for current stress which remained statistically significant but the regression
coefficient was larger. Also significant in the regression model with all variables was
younger age, parity, stress in pregnancy, and single marital status. Infant admission to

specialized care remained statistically insignificant.

5.6.3.2 Alternative to Change Score

Table 5.9 displays the univariable associations between the predictor variables
and the CES-D score at the postpartum follow-up interview. Table 5.10 displays the
multivariable regression models with variables entered in by blocks as done previously.

In the univariable regression model, all variables except for parity and
breastfeeding were significantly associated with the CES-D score at the postpartum
follow-up interview.

In the final regression model age, stress in pregnancy, depression in pregnancy,
current stress, education, antidepressant use, current social support and current child
health status were significantly associated with the postpartum CES-D score. Infant
admission to specialized care was not significantly associated with postpartum CES-D

SCore.



In the parsimonious model, all variables remained similar in regression coefficient
and p-value except for age 16-21, which fell out of significance when variables deemed

insignificant in the final model were removed to create the parsimonious model.



Figure 5.1: Flow of Participants in Prenatal and Postnatal Health Projects
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Table 5.1: Characteristics of Sample Participants

VARIABLE
AGE
16-21
22-34
35+
BMI
underweight (BMI < 18.5)
normal (BMI 18.5-24.9)
overweight (BMI 25.0- 29.9)
obese (BMI >30)
THYROID ISSUES
No
Yes
SMOKING
SMOKING BEFORE PREGNANCY
No
Yes
SMOKING IN PREGNANCY
No
Yes
PARITY
Zero
One or greater
CHRONIC DISEASE
No
Yes
MATERNAL DEPRESSION IN PREGNANCY
CES-D less than 16
CES-D >= 16
INFANT ADMISSION TO SPECIALIZED CARE
No Admission
Admission to Specialized Care
BREASTFEEDING
Did not breastfeed
Breastfed > zero < 3 months
Breastfed 3 to 6 months
Breastfed > 6 months
SOCIOECONOMIC STATUS
EDUCATION
High school or less
More education than high school
INCOME
Zero - $30,000
Greater than $30,000
CURRENT MARITAL STATUS
Married
Common Law
Single/ Never Married/ Divorced
CURRENT ANTIDEPRESSANT USE
No
Yes
CONTINUOUS VARIABLES
STRESS DURING PREGNANCY
CURRENT STRESS
CURRENT SOCIAL SUPPORT
CHILD HEALTH STATUS (FS2R)

FREQUENCY (%)

58 (3.65 %)
1220 (76.73 %)
312(19.62%)

54 (3.50 %)

928 (60.22 %)
353 (22.91 %)
206 (13.37%)

1512(94.86%)
82 (5.14%)

1265 (80.37%)
309(19.63 %)

1456 (92.39%)
120 (7.61 %)

597 (37.55 %)
993 (62.45 %)

1280 (80.30%)
314(19.70%)

1350(84.69%)
244(15.31 %)

1425 (92.11 %)
122 (7.89%)

235 (14.74%)
188 (11.79 %)
356 (22.33 %)
815(51.13%)

201 (12.71 %)
1381 (87.29%)

99 (6.80 %)
1356 (93.20%)

1318 (82.89%)
132 (8.30 %)
140(8.81 %)

1490 (93.48 %)

104 (6.52 %)
MEAN (SD)

0(1) (Standardized)
0(1) (Standardized)
0(1) (Standardized)
0(1) (Standardized)

NOTE: Current refers to the time of the postpartum follow-up interview



Table 5.2: Univariate Associations with Delta CES-D Score

OVERALL MEAN DELTA CES-D -0.37(8.19)
VARIABLE Mean Mean Pregnancy  Mean
ACES-D (SD) CES-D (SD) Postpartum
CES-D (SD)
AGE*
16-21 -3.4(11.0) 16.4(10.1) 13.0 (7.7)
22-34 -0.2 (8.2) 9.1 (7.2) 8.9 (8.0)
35+ -0.5 (7.3) 7.7 (6.5) 7.2 (6.6)
BMI
underweight (BMI < 18.5) -0.7 (8.3) 9.4 (7.5) 8.6 (6.8)
normal (BMI 18.5-24.9) 0.3 (7.9) 8.6 (7.3) 8.3 (7.4)
overweight (BMI 25.0-29.9) 0.2 (9.1) 9.2 (7.4) 9.0 (8.4)
obese (BMI >30) -0.7 (7.7) 10.3 (7.4) 9.6 (8.6)
THYROID ISSUES*
No -0.3(8.2) 9.1 (7.4) 8.8 (7.9)
Yes -1.6 (7.7) 9.0 (6.8) 7.3 (6.9)
SMOKING BEFORE PREGNANCY*
No -0.2 (7.4) 8.4 (6.7) 8.2(7.2)
Yes -1.1 (10.9) 121 (9.1) 11.0 (9.8)
SMOKING DURING PREGNANCY*
No 0.2 (7.8) 8.7 (6.9) 85 (7.6)
Yes -2.6(12.0) 14.3 (10.4) 11.7(10.4)
PARITY>*
Zero -0.2 (8.2) 9.0 (7.4) 8.8(8.2)
One or greater -0.7 (8.1) 9.2 (7.4) 85 (7.2)
CHRONIC DISEASE*
No -0.2 (8.2) 8.8 (7.0) 85 (7.9
Yes -1.0 (8.1) 10.2 (8.5) 9.3 (7.7)
DEPRESSION IN PREGNANCY*
CES-D less than 16 1.0 (6.8) 6.6 (4.0) 75 (6.8)
CES-D greater than 16 -7.7(11.0) 22.7 (6.8) 15.0(10.0)
ADMISSION TO SPECIALIZED CARE*
No Infant Admission -0.3(8.2) 89 (7.2 8.7 (7.8)
Infant Admitted to Specialized Care -1.4 (7.9) 10.2 (8.8) 8.9 (8.2)
BREASTFEEDING*
Did not breastfeed -1.3 (8.6) 101 (8.3) 8.8 (84)
Breastfed > zero but < 3 months -0.2 (8.4) 9.8 (8.0) 9.6 (8.4)
Breastfed 3 to 6 months 01 (9.1 9.2 (7.2) 9.2 (8.6)
Breastfed greater than 6 months -0.4 (7.6) 85 (7.0) 8.2 (7.1)
EDUCATION
High school or less -0.4(11.1) 12.9 (9.7) 12,5 (10.2)
More education than high school -0.3 (7.6) 85 (6.7) 81 (7.2)
INCOME
Zero - $30,000 0.4(10.9) 8.6 (6.9) 8.3 (7.5)
Greater than $30,000 -0.2 (7.9) 14.0(10.2) 145 (10.8)
MARITAL STATUS*
Married -0.4 (7.3) 8.3 (6.6) 7.8 (7.0)
Common Law -1.2(10.9) 121 (9.0) 109 (9.3)
Single/ Never Married/ Divorced 1.0(11.8) 13.4 (9.7) 14.3 (10.8)
ANTIDEPRESSANT USE
No -0.4(7.9) 8.7 (7.0) 83 (7.4)
Yes -01 (11.2) 13.7(10.1) 13.6(11.5)
CONTINUOUS VARIABLES PEARSON CORRELATION COEFFICIENT (p-value)
STRESS DURING PREGNANCY* -0.2 (<.0001) 0.5 (<.0001) 0.3 (<.0001)
CURRENT STRESS* 0.1 (<.0001) 0.4 (<.0001) 0.5 (<.0001)
CURRENT SOCIAL SUPPORT* -0.1 (<.0001) -0.3 (<.0001) -0.4 (<.0001)
CURRENT CHILD HEALTH* -0.1 (0.0003) -0.2 (<.0001) -0.2 (<.0001)

*Denotes variables that were significant at p< 0.2 hence retained for later multivariable analysis
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Table 5.3: Regression coefficients for univariable regression model predicting change

in CES-D score

VARIABLE
AGE
16-21
22-341
35+
BMI
Underweight
Normal Weight
Overweight
Obese
THYROID ISSUES
Nol
Yes
SMOKING
SMOKING BEFORE PREGNANCY
No'
Yes
SMOKING DURING PREGNANCY
Nol
Yes
PARITY
Zero
One or greaterl
CHRONIC DISEASE
Nol
Yes
STRESS DURING PREGNANCY (continuous)
DEPRESSION IN PREGNANCY
CES-D less than 161
CES-D greater than or equal to 16
ADMISSION TO SPECIALIZED CARE
No Infant Admissionl
Infant Admitted to Specialized Care
CURRENT STRESS (continuous)
BREASTFEEDING
Did not breastfeedl
Breastfed 0 to 3 months
Breastfed 3 to 6 months
Breastfed more than 6 months
SOCIOECONOMIC STATUS
EDUCATION
High school or less
More education than high schooll
INCOME
Zero - $30,000
Greater than $30,000'
CURRENT MARITAL STATUS
Marriedl
Common Law
Single/ Never Married/ Divorced
ANTIDEPRESSANT USE
Nol
Yes
CURRENT SOCIAL SUPPORT (continuous)
CHILD HEALTH STATUS (continuous)
* Statistically significant at p <0.2

BETA (P-VALUE)
UNIVARIABLE MODEL

-3.2(0.01)*
[reference]
-0.3 (0.59)

-0.4 (0.74)
[reference]
0.2 (0.7228)
-0.4 (0.57)

[reference]
-1.3 (0.15)*

[reference]
-0.9 (0.08)*

[reference]
-2.4 (<0.01)*

-0.6(0.19)*
[reference]

[reference]
-0.7(0.16)*
-1.34 (<.0001)*

[reference]
-8.6 (<.0001)*

[reference]
-1.0(0.18)*
1.2 (<.0001)*

[reference]
11 (0.18)*
1.3 (0.05)*
0.9(0.13)*

-0.1 (0.90)
[reference]

0.7 (0.41)
[reference]

[reference]
-0.8 (0.28)
1.4 (0.05)*

[reference]

0.3 (0.75)

-1.1 (<.0001)*
-0.7 (0.01)*
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Table 5.4: Regression coefficients for multivariable regression models predicting change

in CES-D score

VARIABLE MODEL 1
R2=0.01
Ad.R2=0.01
AGE
16-21 -2.6 (0.02)*
22-34' [reference]
35+ -0.3 (0.52)
THYROID ISSUES
Yes 15 (0.11)*
SMOKING
BEFORE PREGNANCY
Yes 0.3 (0.68)
DURING PREGNANCY
Yes -2.3 (0.02)*
PARITY
Zero -0.5 (0.22)
One or greaterl [reference]

CHRONIC DISEASE

Yes -0.7(0.18)
STRESS DURING PREGNANCY

(continuous)

DEPRESSION IN PREGNANCY

CES-D less than 161

CES-D greater than 16
INFANT ADMISSION TO
SPECIALIZED CARE

Yes
CURRENT STRESS

(continuous)
BREASTFEEDING

Did net breastfeedl

0to 3 months

3to 6 months

More than 6 months
CURRENT MARITAL STATUS

Marriedl

Common Law

Single/ Never Married/ Divorced
CURRENT SOCIAL SUPPORT
(continuous)
CHILD HEALTH STATUS -

(continuous)

BETA (p-value)

MODEL 2 MODEL 3
R2=0.15 R2=0.15
Ad.R2=0.15 Ad.R2=0.14
0.0 (10 -0.4 (0.72)
[reference] [reference]
-0.7(0.14)* -0.6(0.19)*
-1.2(0.15)* -11(0.21)
-0.4 (0.64)

-0.4 (0.36)

-0.1 (0.53)

[reference] [reference]
-85 (<-0001)  -8.8 (<.0001y
m B B B 1.

r ) 4

~N

NOTE: Variables found to be insignificant in univariable analysis are not included in this table.
NOTE: For the first 4 models p < 0.2 is considered significant. For model 4 and 5, p < 0.05 is considered significant.
'Reference group for dummy variables in regression models (for categorical variables)

* Statistically significant

MODEL 4

R2=0.25
Ad.R2=0.24

-2.0 (0.06)

[reference]
-0.6(0.17)

[reference]
-11.2 (<.0001)*
-0.6 (0.39)

17 (<.0001)*
[reference]

0.3 (0.70)

0.7 (0.28)

0.3 (0.55)
[reference]

0.1 (0.90)

0.8 (0.27)
-1.2 (<.0001)*

-0.7 (0.01)*



Table 5.5 Regression coefficients for parsimonious model predicting change in CES-D
score

BETA STANDARDIZED BETA
VARIABLE MODEL 5 MODEL 5
PARSIMONIOUS MODEL PARSIMONIOUS MODEL
R2=0.25 R2=0.25
Ad. R2= 0.24 Ad. R2= 0.24
DEPRESSION IN PREGNANCY
CES-D less than 16' [reference] [reference]
CES-D greater than 16 -11.2 (<.0001)* -0.5 (<.0001)*
CURRENT STRESS
(continuous) 1.7 (<.0001)* 0.2 (<.0001)*
CURRENT SOCIAL SUPPORT
(continuous) -1.3 (<.0001)* -0.2 (<.0001)*
CHILD HEALTH STATUS
(continuous) -0.7(0.0001)* -0.1 (0.0001)*

"Statistically significant at p < 0.05



Table 5.6: Evaluating effect measure modification

UNADJUSTED1 ADJUSTED?2
INTERACTION TERM BETA P-VALUE BETA P-VALUE
Depression in Pregnancy x Infant Admission to 0.4 0.8212 -0.5 0.7580

Specialized Care

NOTE: statistical significance is considered p=0.05

‘Unadjusted- Dependant variable: delta CES-D, Independent variables: maternal depression in pregnancy,
infant admission to specialized care

2Adjusted- Dependant variable: delta CES-D, Independent variables: maternal depression in pregnancy,
infant admission to specialized care, current stress level, current social support, current child health status



Table 5.7: Sensitivity Analysis of Sample Issues

VARIABLE

AGE

16-21

22-341

35+
DEPRESSION IN
PREGNANCY

CES-D less than 161

CES-D greater than 16
INFANT ADMISSION TO
SPECIALIZED CARE

Yes
CURRENT STRESS
(continuous)
BREASTFEEDING

Did not breastfeed1

Breastfed 0 to 3 months

Breastfed 3 to 6 months

Breastfed more than 6

months
CURRENT MARITAL
STATUS

Marriedl

Common Law

Single/ Never Married/

Divorced
CURRENT SOCIAL
SUPPORT

(continuous)
CHILD HEALTH
(continuous)

MODEL 4
Excluding 16-21
age group

[reference]
-0.6(0.17)

[reference]
-11.0 (<.0001)*
-0.85 (0.21)
-1.7 (<.0001)*
[reference]

0.4 (0.60)

0.8(0.21)
0.4 (0.50)

[reference]
0.4 (0.58)
0.8 (0.26)

-1.2 (<.0001)*

-0.7 (<0.01)*

BETA (p-value)
MODEL 4

Women with
pregnancy CES-D
>16

-1.7 (0.45)
[reference]

0.3 (0.90)

-1.5(0.49)
2.7 (<0.01)*
[reference]
-0.3 (0.89)

2.1 (0.31)
2.1 (0.25)

[reference]
-1.6(0.42)
-1.3 (0.50)

-2.29 (<0.01)*

-1.3(0.06)

Women with
pregnancy CES-
D <16

-1.2(0.36)

[reference]
-0.6 (0.14)

-0.5 (0.43)
15 (<.0001)*
[reference]
0.3 (0.71)

0.4 (0.56)
0.03 (0.95)

[reference]
0.6 (0.43)
1.6(0.04)*

-0.9(0.01)*

-0.7(0.01)*

'Reference group for dummy variables in regression models (for categorical variables)
*Statistically significant at p < 0.05

MODEL 4
Excluding
women taking
antidepressants

-2.2 (0.04)*

[reference]
-0.5 (0.29)

[reference]
-11.2 (<.0001)*
-0.1 (0.93)

15 (<.0001)*
[reference]

0.4 (0.60)

0.7(0.26)
0.3 (0.53)

[reference]
0.1 (0.87)
0.6 (0.39)

-11 (<.0001)*

-0.7 (<.0001)*
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Table 5.8: Comparing block regression analysis to all variables in final model

VARIABLE

AGE
16-21
22-341
35+

BMI
Underweight
Normal Weight
Overweight
Obese

THYROID CONDITIONS
Yes

SMOKING

BEFORE PREGNANCY
Yes

DURING PREGNANCY
Yes
PARITY
Zero
One or greaterl
CHRONIC DISEASE
Yes
STRESS DURING PREGNANCY
(continuous)
DEPRESSION IN PREGNANCY
CES-D less than 161
CES-D greater than 16
INFANT ADMISSION TO SPECIALIZED CARE
Yes
CURRENT STRESS (continuous)
BREASTFEEDING
Did not breastfeed1
Breastfed > zero but < 3 months
Breastfed 3 to 6 months
Breastfed greater than 6 months
SOCIOECONOMIC STATUS
EDUCATION
High school or less
More than high schooll
INCOME
Zero - $30,000
Greater than $30,000'
CURRENT MARITAL STATUS
Marriedl
Common Law
Single/ Never Married/ Divorced
ANTIDEPRESSANT USE
Yes
CURRENT SOCIAL SUPPORT
(continuous)
CHILD HEALTH (continuous)
Statistically significant at p< 0.05

BETA (P-VALUE)
SENSITIVITY ANALYSIS
(All variables in final model)

-2.8 (<0.01)*

[reference]
-0.7(0.12)

-0.8 (0.34)

0.4 (0.43)

-1.2(0.17)

-1.0(0.01)*
[reference]

-0.2 (0.70)
-2.2 (<.0001)*

[reference]
-9.7 (<.0001)*

-0.6 (0.33)
2.7 (<.0001)*

[reference]
0.7 (0.34)
0.8 (0.20)
0.4 (0.48)

[reference]
0.8(0.21)
1.6(0.03)*

-1.2 (<.0001)*
-0.8 (<.0001)*
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Table 5.9: Regression coefficients for univariable regression model predicting CES-

D score in the postpartum period

VARIABLE
AGE
16-21
22-341
35+
BMI
Underweight
Normal Weight
Overweight
Obese
THYROID ISSUES
Nol
Yes
SMOKING
SMOKING BEFORE PREGNANCY
Nol
Yes
SMOKING DURING PREGNANCY
Nol
Yes
PARITY
Zero
One or greaterl
CHRONIC DISEASE
Nol
Yes
STRESS DURING PREGNANCY (continuous)
DEPRESSION IN PREGNANCY
CES-D less than 161
CES-D greater than or equal to 16
ADMISSION TO SPECIALIZED CARE
No Infant Admissionl
Infant Admitted to Specialized Care
CURRENT STRESS (continuous)
BREASTFEEDING
Did not breastfeed1
Breastfed 0 to 3 months
Breastfed 3 to 6 months
Breastfed more than 6 months
SOCIOECONOMIC STATUS
EDUCATION
High school or less
More education than high schooll
INCOME
Zero - $30,000
Greater than $30,000*
CURRENT MARITAL STATUS
Marriedl
Common Law
Single/ Never Married/ Divorced
ANTIDEPRESSANT USE
Nol
Yes
CURRENT SOCIAL SUPPORT (continuous)
CHILD HEALTH STATUS (continuous)
* Statistically significant at p< 0.2

BETA (P-VALUE)
UNIVARIABLE MODEL

4.2 (<.0001)*
[reference]
-1.7 (<0.01)*

0.2 (0.82)

[reference]
0.6(0.19)*
1.2(0.05)*

[reference]
-1.3 (0.15)*

[reference]
2.85 (<.0001)*

[reference]
3.2 (<.0001)*

-0.3(0.41)
[reference]

[reference]
0.7(0.13)*
2.6 (<.0001)*

[reference]
7.5 (<.0001)*

[reference]
0.2 (0.78)
4.3 (<.0001)*

[reference]
0.8 (0.33)
0.4 (0.58)
-0.7 (0.25)

4.4 (<.0001)*
[reference]

6.2 (<.0001)*
[reference]

[reference]
3.0 (<.0001)*
6.5 (<.0001)*

[reference]

5.2 (<.0001)*
-3.4 (<.0001)*
-2.0 (<.0001)*
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Table 5.10: Regression coefficients for multivariable regression models predicting CES-
D score in the postpartum period

VARIABLE

AGE
16-21
22-34'
35+
THYROID ISSUES
Yes
SMOKING
BEFORE PREGNANCY
Yes

DURING PREGNANCY
Yes

CHRONIC DISEASE
Yes
STRESS DURING
PREGNANCY
(continuous)
DEPRESSION IN
PREGNANCY
CES-D less than 16'
CES-D greater than 16
INFANT ADMISSION TO
SPECIALIZED CARE
Yes
CURRENT STRESS
(continuous)
SOCIOECONOMIC
STATUS
EDUCATION
High school or less
More than high schooll
INCOME
Zero - $30,000
Greater than $30,000'
CURRENT MARITAL
STATUS
Married'
Common Law
Single/ Never Married/
Divorced
ANTIDEPRESSANT USE
No'
Yes
CURRENT SOCIAL
SUPPORT (continuous)

CHILD HEALTH STATUS

(continuous)

MODEL 1

R2= 0.04
Ad. R2= 0.03

2.8(0.01)*
[reference]
-1.5 (<0.01)*

-1.2 (0.17)*

2.0 (<0.01)*

1.0(0.24)

0.5 (0.23)

MODEL 2

R2=0.17
Ad. R2=0.16

12 (0.23)
[reference]
-1.2(0.01)*

-1.4 (0.08)*

0.6 (0.18)*

1.7 (<.0001)*

[reference]
5.2 (<.0001)*

BETA (p-value)

MODEL 3

R2=0.16
Ad. R2=0.16

1.2(0.27)
[reference]
-1.1 (0.02)*
-1.4 (0.09)*

0.7(0.15)*

1.7 (<.0001)*

[reference]
5.2 (<.0001)*

-0.3 (0.63)

MODEL 4
R2=0.40

Ad. R2= 0.39
-2.5 (0.02)*
[reference]

-1.2(0.01)*

-1.0(0.21)

-0.2 (0.60)

-0.5 (0.03)*

[reference]
3.8 (<.0001)*
05 (0.42)

3.0 (<.0001)*

1.9 (<0.01)*
[reference]

0.3 (0.68)
[reference]

[reference]
11 (0.09)
1.2(0.08)

[reference]
2.0 (<0.01)*
-1.4 (<.0001)*

-1.0 (<.0001)*

NOTE: Variables found to be insignificant in univariable analysis are not included in this table.
NOTE: For the first 4 models p=0.2 is considered significant. For model 4 and 5, p= 0.05 is considered significant.

'Reference group for dummy variables in regression models (for categorical variables)

* Statistically significant at p< 0.05

MODEL 5
Parsimonious
Model
R2=0.39

Ad. R2= 0.39

-1.7 (0.07)

[reference]
-1.2 (<01)*

-0.4 (0.05)*

[reference]
3.4 (<.0001)*

3.0 (<.0001)*

2.0 (<.0001)*
[reference]

[reference]
2.0 (<0.0p*

-1.5 (<.0001)*

-1.1 (<.0001)*
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CHAPTER 6: DISCUSSION AND CONCLUSIONS

6.1 Interpretation of Results

Figure 5.2 shows that women who were at risk for depression in pregnancy have
depressive symptoms that decrease from pregnancy to the postpartum interview. This is
in contrast to women who were not at risk for depression in pregnancy who had
depressive symptoms which slightly increased from pregnancy to the postpartum
interview. This finding is consistent with other research studies as discussed in chapter 2,
which suggest that depressive symptoms are highest in pregnancy and decline after
childbirth. However, figure 5.2 also displays regression towards the mean. Women who
had high CES-D scores in pregnancy had lower CES-D scores at the postpartum
interview and women with lower CES-D scores in pregnancy had higher CES-D scores at
the postpartum interview.

The analyses determined that being above the cut off of 16 on the CES-D scale in
pregnancy, having a lower current stress score, having higher social support and having a
child with a higher health status was associated with a CES-D score that decreases from
pregnancy to the postpartum follow-up interview. A final conceptual model that displays
only statistically significant associations can be seen in figure 6.1. The final multivariable
regression model in table 5.4, explained 24% (adjusted R2) of the variability of the delta
CES-D in our sample.

Age went in and out of significance through the multivariable models and was not
statistically significant in the final model. This could be due to the age-depression link

being more and issue of socioeconomic circumstances rather than biological age itself.
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Thyroid issues behaved as expected. We would assume that women with thyroid
issues would be treated for this condition medically and it would no longer become a
stressor on their everyday lives or affect them as much on a biological level. If there had
been a significant association between thyroid issues and depression that increased from
pregnancy to postpartum we would assume that the medication being taken for this
condition was not effective.

Smoking, breastfeeding and marital status were all significantly associated with
the trajectories of maternal depressive symptoms in the univariable model. However,
when entered into the multivariable regression model the association became statistically
insignificant suggesting that these variables are correlated with other variables in the
model which explain away their associations.

BMI, parity, and chronic disease variable did not behave as expected, as they
were not significant predictors of a trajectory of maternal depressive symptoms that
increase from pregnancy to postpartum. It is possible that the association between the
trajectory of maternal depressive symptoms and these variables is explained away by the
inclusion of the stress variable.

Maternal depression in pregnancy behaved as expected and coincided with other
research which determined that depressive symptom scores are higher in pregnancy and
decline in the postpartum period.

Current antidepressant use also behaved as expected, a significant association
between antidepressant use and the trajectory of maternal depressive symptoms would

have suggested that the pharmacological treatment was not effective.
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Current stress score, current social support and current child health behaved as
expected in the literature. Lower stress, higher support and higher child health was
associated with a trajectory of maternal depressive symptoms that decreased from
pregnancy to postpartum.

The predictor of interest, infant admission to specialized care at birth, was not
significantly associated with the trajectory of maternal depressive symptoms as would
have been expected after reviewing the literature. It is possible that this was a stressful
experience in the mothers’ life and this association could have been explained away by
adjusting for the possible mediation by the stress variable. However, the questions asked
in the seven stress subscales used in the PHP did not encompass the event of an infant
being admitted to specialized care at birth therefore we believe that the measures of
stress and infant admission to specialized care are, to a large degree, non-overlapping.

It is also possible that infant admission to specialized care had an effect on
maternal depressive scores that was transient and could not be elucidated by the time
points chosen in this study. This issue has also been illustrated in the work by Clifford
and colleagues1® on the effect of infant colic on lasting maternal distress. In this study, it
was determined that 85% of colic cases had remitted by 3 months. Maternal distress was
measured using the EPDS at 1 week postpartum and 6 months postpartum and a change
score was created. Results of this study found that there was no difference in change
score for women with colicky infants versus women with infants who were never colicky.
Results from our study suggest that infant admission to specialized care, like colic, may
have a transient impact on maternal distress and the negative result found in our study

may be related to timing of the follow-up interview. Another possibility is heterogeneity
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of the group of infants admitted to specialized care at birth may camouflage a true
association. Infants can be admitted to specialized care units at birth for short term
medical issues such as feeding difficulties or a course of antibiotics as well as long term
medical issues such as preterm birth or being small for gestational age at birth. The large
spectrum of severity that could not be captured for this group may limit our ability to
determine the impact of infant admission to specialized care on the trajectories of
maternal depressive symptoms. Women whose infants were admitted for only a short
duration may not have experienced stress of the same magnitude as women whose infants
were admitted for a long duration. Therefore, an association may have been missed
between severe infant health issues at birth and the trajectory of maternal depressive

symptoms.

6.2 Variable Rationale

Mother’s subjective experience is of great interest to us in this project; therefore, a
self-report measure of depressive symptomatology is preferred over a clinical diagnosis.
As stated previously, there are many self-report scales available which do not confer
clinical diagnoses but indicate women at an increased risk of clinical depression. The
EPDS and the CES-D are both widely used self-report scales, each with their own
strengths. The EPDS has been approved for both pregnant and postnatal populations with
high sensitivity and specificity5133 Its major advantage is that it does not include
somatic symptoms such as insomnia and appetite changes that may occur for women in

pregnancy and postpartum.
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Although the CES-D has not been validated in pregnant populations, like the
EPDS it does not require participants to give much information regarding somatic
symptoms and has been validated for other conditions with distinctive somatic
symptoms ™.

Ideally, weight and height measurements taken by a physician or a trained
research assistant with a standardized protocol would be preferred. However, in this
project we are limited by telephone interviews and therefore self-report weight and
height. In a study conducted by Huber1® of 381 women’s self-reported weight and
height versus direct measurement, it was determined that women did underestimate self-
report weight and height, however this was done by all women regardless of age,
education, race or marital status.

We realize the issues surrounding self-reported smoking status. It is possible that
women will underreport the number of cigarettes smoked due to social desirability.
However, in this study we are limited by a telephone interview and therefore self-report
smoking status.

Socioeconomic status is a difficult variable to capture. A measure of SES that
captured income, education and employment for both the mother and father (if
applicable) of the child in our study would have been ideal. However, information
regarding the father was not available and the decision was made to use both maternal
education and household income as measures of SES.

Thyroid disease was captured by asking participants if they had any chronic
conditions and/or if they were currently taking any medications. The way in which the

thyroid disease variable was collected was not robust enough in order to separate a
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hypothyroid disorder from a hyperthyroid disorder. In the literature, hypothyroid
disorders are more likely to cause depression. However, in this study, we are limited by
the information collected at each wave of data collection and information that is
voluntarily given by the participant.

For the infant admission to specialized care variable, a measure of dose-response
would have been preferred such as number of days admitted to specialized care in order
to determine level of child health at birth. However, this information was not available to

us as it was not collected in the PHP.

6.3 Sensitivity Analyses

Results of analyses including all variables in the final model suggest that the
choice to build models based on a cut point of p<0.2, although generous, may not have
been inclusive enough in order to allow all variables significantly associated with the
outcome to remain in the final model. However, the association between infant admission
to specialized care and the change in maternal depressive symptoms remained
statistically insignificant using both methods suggesting that the finding is robust.

Results from the analyses using postpartum CES-D as the outcome, rather than
the change in CES-D score from pregnancy to postpartum suggest similar results with
few exceptions.

Given that we are most interested in the trajectory or the change in maternal
depressive symptoms from pregnancy to the postpartum follow-up interview and given
the robustness of the finding in regards to the lack of long term impact of infant

admission to specialized care, we fail to find in favour of our hypothesis.
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6.4 Strengths and Limitations
6.4.1 Strengths

The large prospective cohort design of the PHP allows us to survey the same
women at different time points. Surveying women at the two separate occasions will
alleviate recall bias as they are reporting on their feelings and habits at the present time
and are not asked to report on few past experiences. Another strength of the study is that
we are investigating maternal depressive symptomatology. This includes women who do
not meet the criteria for clinical or postpartum depression but have increased depressive
symptoms that have an impact on their everyday lives. Including these women in our
study will have an important impact on screening and delivery of services to pregnant
women who do not meet the criteria for clinical depression but may be having difficulties
in caring for their child.

Recruitment of participants in the PHP from 8 ultrasound clinics in London,
Ontario was a community based recruitment strategy that provided a good representative
sample and will allow our results to be very generalizable to mothers in London Ontario.
The prenatal and postnatal health projects collected a large number of variables which

allowed us to control for a variety of other risk factors of maternal depression.

6.4.2 Limitations

Subject attrition may be a problem in this study as women who show high levels
of depression symptoms in pregnancy were statistically less likely to agree to complete
the follow-up questionnaire questionnaire which could possibly affect the results of our

study as well as its generalizability.
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The data used from the Prenatal Health Project provides us with information
regarding maternal health conditions, but this information is lacking in the data from the
Postnatal Health Project. Therefore, this variable has no real longitudinal component and
we are unable to determine the actual chronicity of these medical conditions to adjust for
their presence or absence over time. Data from both waves of data collection were
obtained via self-report measures. Self-report measures are susceptible to systematic
error. Participants are more likely to give a more socially acceptable response especially

for measures such as smoking status and weight.

6.4.3 Generalizabilitv and Validity

Table 6.1 summarizes the difference in prenatal characteristics for women who
completed versus those who did not complete the 2+ year follow-up. Women who did not
complete the 2+ year follow-up interview were younger, were more likely to smoke
before and during pregnancy, were more likely to have less than a high school education,
were more likely to have more than one child, and were more likely to be above the cut-
off of 16 for the CES-D scale in pregnancy.

Generalizability would be an issue for assessing prevalences but, ordinarily, not
for assessing relationships between predictors and outcome. Rothman and Greenland’slj6
state that, since confounders, causes and other associations between variables and the
outcome are controlled for in analyses, a universal statement of cause and effect can be
made. Identifying the causal relationship within the study population allows you to draw
a universal statement, regardless of any statistical differences in descriptive frequencies

between groups. Therefore, in theory, generalizability is not an issue; any differences



between women who completed and did not complete the 2+ year follow-up do not affect
the generalizability of our results.

However, in this particular situation, we cannot preclude the possibility of a
threat to study validity caused by differential loss to follow-up. It is possible that the
individuals who experienced depressive symptoms that increased from pregnancy to
postpartum were at a greater likelihood to not complete the 2 year follow-up study. This
could bias the trajectory observed, as some of the trend of decreased CES-D in women
with higher prenatal CES-D may be due women with increasing symptoms being
underrepresented due to loss to follow-up. As previously discussed, regression to the
mean can be seen in figure 5.2. Regression to the mean is a statistical phenomenon that is
expected when variables are measured at multiple time points in a longitudinal cohort
study. To what degree both phenomena, regression to the mean and differential loss to
follow-up, are responsible for the trend seen in 5.2 is unknown. Thus, the relative
contribution of these to the observed trajectory of maternal depressive symptoms is

unknown.

6.5 Conclusions and Future Directions

Results suggest that women with higher social support, lower stress and higher
child health are more likely to have a trajectory of maternal depression that decreases
from pregnancy to postpartum. These results outline groups of women who may be at an
increased risk for depressive symptoms that increase after pregnancy, and therefore are in

particular need of depression screening in pregnancy.
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The results also suggest that women who have high depression scores in
pregnancy have depressive symptoms that decrease from pregnancy to the postpartum
period which is consistent with the literature. This illustrates the importance of screening
for depression in the antenatal period. In pregnancy, a woman seeking prenatal care will
visit her family physician or obstetrician regularly. Prenatal visits, due to their frequency,
are a perfect setting for the evaluation of maternal depression in pregnancy. Screening for
depression in pregnancy and providing quick and efficient treatment could prevent the
harmful effects of maternal depression on the health and development of the child.
Pregnant women who seek antenatal care have many prenatal health visits to their family
physician or obstetrician. These visits should provide ample opportunity for depression
screening before the birth of the child. Further research is necessary in order to determine
the effectiveness of screening policies for pregnant women in London, Ontario;

especially for women with significant predictors of depression such as low social support

and increased stress.
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Table 6.1: Prenatal Characteristics (Completed Postpartum Follow-Up Versus Lost to

Tollow-Up)

PRENATAL VARIABLES

AGE
16-21
22-34
35+
BMI
Underweight
Normal weight
Overweight
Obese
THYROID ISSUES
No
Yes
SMOKING
BEFORE PREGNANCY
No
Yes
DURING PREGNANCY
No
Yes
PARITY
Zero
One or greater
CHRONIC DISEASE
No
Yes

MATERNAL DEPRESSION

IN PREGNANCY
CES-D less than 16
CES-D >= 16

INFANT ADMISSION TO

SPECIALIZED CARE
No
Yes

SOCIOECONOMIC STATUS

EDUCATION
High school or less

More than high school
NOTE: difference between groups tested with chi-square analysis
*Statistically significant at p < 0.05

FREQUENCY (%)

Participants who did not
completed 2+ year follow-

up

76 (9.96 %)
574 (75.23 %)
113 (14.81 %)

45 (6.28 %)

444 (61.92 %)
138 (19.25 %)
90(12.55 %)

734 (96.20 %)
29 (3.80 %)
526 (69.67 %)

229 (30.33 %)

631 (83.80 %)
122 (16.20%)

242 (31.76%)
520 (68.24 %)

608 (79.69 %)

155 (20.31 %)

571 (74.84 %)
192 (25.16%)

659 (91.53 %)
61 (8.47 %)

203 (26.89 %)
552 (73.11 %)

p-value
Participants who
completed the 2+ year
follow-up
58 (3.64%)
1221 (76.65 %) <.0001*

314(19.71 %)

55 (3.58 %)

926 (60.29 %) 0.007*
352 (22.52 %)

203 (13.22 %)

1519(94.88 %) 0.0954
82 (5.12%)

1269 (80.42%) <.0001*
309 (19.58 %)
1460 (92.41 %) <.0001*
120 (7.59 %)
598 (37.52 %) 0.0060*
996 (62.48 %)
1287 (80.39 %) 0.8506
314(19.61 %)
1357(84.76%) <.0001*
244(15.24%)
1428 (92.19%) 0.6335
121 (7.81 %)
201 (12.69%) <.0001*

1383 (87.31 %)
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Figure 6.1: Final conceptual model based on analysis
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APPENDIX A: SAMPLE SIZE CALCULATION

The sample required in order to detect a halfa standard deviation change in delta
CES-D can be determined using an equation for continuous variablesl

(ci-B + cx_g)z a2

o1« N2/ (1-1)

Where:

R= Type Il Error = 0.2

a= Type | Error = 0.05

(gi - p2= Difference that is significant= Half a standard deviation= 4.1
0 = Standard Deviation =8.2

f = Frequency of infant admission to specialized care = 0.08

(1.64 + 0.84)2(8.20)2
s - (4.10)20.08(1-0.08)

(6.18) (67.08)2
(16.81) (0.07)

n = 3395 = 340

The flow diagram of participants in the Prenatal Health Project (Figure 5.1) shows
that 1594 women participated at both waves of data collection. Therefore, the sample size
available to us in the PHP was more than sufficient in order to detect a half a standard
deviation change in delta CES-D.
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