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Abstract 

 Perinatal depression occurs in about 10-12% of pregnant women. Perinatal depression 

may be related to preterm delivery, decrease in mother-infant bonding, stress, and other negative 

health outcomes for both the mother and child. Minority and lower SES populations tend to have 

higher rates of perinatal depression. In addition, research has shown that minorities are less likely 

to seek medical treatment for depression. Diseases such as diabetes, obesity, cardiovascular 

problems, inflammation, and migraines have shown to be related to perinatal depression. This 

honors thesis aimed to discover whether chronic medical comorbidities with perinatal depression 

have a relationship to negative birth outcomes. This project also endeavored to examine 

demographic disparities in birth outcomes and comorbidity.  
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Perinatal Depression and Comorbidity 

 This honors thesis was a part of a pilot study directed by Dr. Heather Flynn through the 

FSU College of Medicine. Perinatal depression is defined by major or minor depressive 

symptoms that occur during pregnancy or up to one year after pregnancy. Perinatal depression is 

related to poor nutrition, preeclampsia, impaired fetal growth, and preterm delivery (Cripe, 

Sanchez, Lam, Ojeda, Tacuri, Segura, & Williams, 2010).  The purpose of this honors thesis was 

to determine whether chronic medical comorbidities are related to perinatal depression and to 

examine the association with negative birth outcomes. Also this honors thesis made demographic 

comparisons between perinatal depression, comorbidity, and negative birth outcomes. This study 

tested the hypothesis that depression, medical conditions, race, and education are significantly 

related to birth weight, gestational age, and APGAR scores. 

 It is known that perinatal depression occurs in about 10- 12% of women (Kozhimannil, 

Pereira, & Harlow, 2009). Cripe et. al (2010) found that women in Peru with a history of 

migraines experienced significantly higher episodes of moderate to severe depression.  In that 

sample, 55.1% of women with a strict migraine diagnosis experienced major depression during 

pregnancy. Research has shown that migraines may share common etiological factors with 

depression. Both migraines and major depression may be related to disruptions in the serotonin 

and dopamine systems in the brain (Cripe et.al, 2010). In 2009 Kozhimannil et. al, found that 

15.2% of women in a New Jersey Medicaid database who had diabetes before pregnancy or 

gestational diabetes also had perinatal or post-partum depression. However, 8.5% without 

diabetes had either prenatal depression or post-partum depression (Kozhimannil et. al, 2009). A 

literature review by Kendall- Tackett (2010) found that omega-3 deficiencies are related to 

perinatal and post-partum depression. Appleton, Buka, Loucks, Gilman, & Kubzansky (2013) 
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found that cardiovascular inflammation is associated with maladaptive emotion regulation such 

as depression. Maternal obesity during pregnancy can also lead to depressive symptoms. One 

third of all women are obese during pregnancy.  Depression may be a causal factor in maternal 

obesity and maternal obesity can lead to negative outcomes for offspring (Milgrom, Skouteris, 

Worotniuk, Henwood, & Bruce, 2012). 

In addition to the risk associated with co-morbidities, perinatal depression has also been 

shown to affect obstetrical and infant outcomes.  Women who suffer from perinatal depression 

are at an increased risk of being depressed again within two years postpartum and are more likely 

to show poor mother-infant bonding. Poor mother-infant bonding has serious implications such 

as an increased risk of child abuse and neglect (Reay, Matthey, Ellwood, & Scott, 2011).  About 

9% of depressed women in the Healthy Start Program had babies with low birth weights 

compared to 6% of women who were not depressed. In addition, depressed women were half as 

likely to give birth to a preterm baby compared to non-depressed women in the program (Smith, 

Shao, Howell, Lin, & Yonkers, 2011). Infants born to mothers who suffer from depression show 

increased levels of distress (McKnee, Zaya, Fletcher, Boyd, & Hee Nam, 2006).   

 Depression is found more commonly among minority women (McKnee et al., 2006). 

African American women who participate in the Healthy Start Program are more likely to be 

depressed than Caucasian women (Smith et al., 2011). Furthermore, low income African 

American women are less likely than White women to pursue treatment for perinatal depression. 

Low income African American women are also less like to take part in mental health 

interventions (Goodman, Dimidjian, & Williams, 2013).     

African Americans have higher rates of infant mortality and low birth weight infants than 

non-Hispanic whites. In addition to the racial disparity, age has an impact on maternal child 
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health outcomes. Buescher and Mittal (2006) found that rates of negative birth outcomes in 

African American children increase with maternal age. Teenage African American women are 

less likely to experience negative birth outcomes than African American women between the 

ages of 35-44.  Buesher and Mittal (2006) also found that African American women between the 

ages of 15-19 had the same rate of postnatal deaths per 1000 as Caucasian women at the same 

age range. 

Although studies have found perinatal depression comorbidity and racial disparities in 

birth outcomes and perinatal depression, little is known about the relationship between perinatal 

depression, medical comorbidity, and birth outcomes. More research needs to be done on this 

topic in order to develop early intervention techniques that can help improve the health of 

women and their unborn children cross racially. Thus, the purpose of this study was to examine 

the relationship among depression, maternal medical conditions, demographic characteristics and 

infant outcomes in a prenatal care seeking sample.  Research of this kind may be used to improve 

the precision of risk detection during pregnancy towards improved intervention.  

Methods 

Sample   

The study included a sample of 735 pregnant women in either their first or third trimester 

of pregnancy. The sample also contained only English speaking women who were over the age 

of 18, and receiving prenatal care. The sample was taken from two obstetrics practices: a large 

private obstetrical practice in Tallahassee, FL and a large hospital system in Pensacola, FL 

serving low income patients.  

Procedure   

 The participants at the Tallahassee Clinic were approached with a consent form and a 

screening tool that included the PHQ-9 questionnaire. The patients that were approached were 
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based on a random schedule developed by the clinic. The medical records of women who 

consented to the study were examined by student researchers in order to gain information on 

birth outcomes and medical history. The medical history of the patient was recorded on a 

medical record form.   

 The data from the Pensacola Center came from prenatal care visits to the obstetrical 

clinics. The PHQ-9 was already administered in the clinic as a routine assessment. The PHQ-9 

scores, medical history, and birth summary were collected by student researchers and recorded 

on a medical record form. The data from both clinics was entered into SSPS, verified, and 

reentered by a second researcher. 

Measures  

Depression    

Depression assessment for this study was determined using the PHQ-9. The PHQ-9 is a 

depression screening tool used mainly in clinical settings to assess the length and severity of 

depressive symptoms.  The highest possible score on the assessment is 27 and the lowest score is 

0. A score of 10-14 indicates moderate depression. In this study a cutoff of 10 or above 

determined depression rating.  The Tallahassee clinic sample was able to answer an item on the 

questionnaire regarding a history of depression; however, the Pensacola sample did not fill out 

the questionnaire with this item. The PHQ-9 questionnaire in Tallahassee and Pensacola was 

self-reported and the score was calculated by student researchers.  

Medical Conditions  

The medical conditions assessment in this study came from the medical records of 

consenting individuals in both clinics. The medical condition item on the medical record form is 

yes or no to having any the following medial conditions: diabetes, preeclampsia, kidney 
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problems, cancer, heart disease, eclampsia, autoimmune disorders, infections, high blood 

pressure, anemia, sexually transmitted diseases, other. Researchers wrote in other medical 

conditions that were found in the records, however; medical conditions did not include mental 

health disorders. 

Birth Outcome   

Birth outcomes were defined as birth weight, gestational age at delivery, and APGAR 

score at 5 minutes.  Birth weight was chosen as a birth outcome because research has associated 

depression with low birth weight. Furthermore, gestational age was chosen as a birth outcome 

because research has shown a similar trend occurs for infants from depressed women (Smith 

et.al, 2011).  The 5 minute APGAR score was chosen as a birth outcome because it indicates the 

health of the baby at birth. The 5 minute score was chosen over the 1 minute APGAR because it 

gives the most accurate depiction of the baby’s immediate and long term health status. 

Demographic  

Demographic factors such as race and education were used in this study. Race was 

defined as either African American or Caucasian because the majority of the sample identified as 

either African American or Caucasian. Race was also chosen as a demographic factor because 

minorities may be more likely to be depressed (McKnee et al., 2006). Also research has shown 

that minorities tend to have more negative birth outcomes (Buescher & Mittal, 2006). Education 

was chosen as a factor because it often correlates with racial disparities.  

Statistical Analysis    

The primary aim of this study was to determine whether chronic medical comorbidities 

are related to perinatal depression and find a relationship with birth outcomes. The secondary 

aim of this honors thesis was to make demographic comparisons between perinatal depression, 
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comorbidity, and negative birth outcomes. In order to explore these aims, one level t-tests were 

used to examine the relationship of medical conditions and prenatal PHQ-9 scores on birth 

outcomes. Two level t-tests were used to determine the relationship of race and birth outcomes 

and race and pre-PHQ-9 scores. The chi square test was used to show differences in the 

percentage of women with depression based on race and the percentage of women with medical 

conditions based on race. Multivariate models which included: medical conditions, prenatal -

PHQ-9, birth weight, gestational age, APGAR 5 minute score, race, education, and history of 

depression were used to analyze significant differences between these independent variable and 

birth outcomes. Medical conditions and pre-PHQ-9 were included in all of the models in order to 

support the aims of the study. All data analysis was done using SAS version XX and all 

correlations were significant at p<.05. 
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Results    

Table 1.  

  

 

  

   

 

 

  

 

 

 

   

  

Table 2. 

Chi Square Test on Medical Conditions by Race 

 Race(Caucasian/ African American) 

Medical Conditions Caucasian African 

American 

Total 

No 135 

 

79 

 

214 

 

Row Percent 63.08 36.92  

Yes 212 

 

180 

 

392 

 

Row Percent 54.08 45.92  

Total  347 259 606 

 

Chi Square Test on Pre-PHQ9 Sum and Race 

 

 Race (Caucasian/African American) 

Depression (Pre-

PHQ9 Sum (<9)) 

Caucasian African 

American 

Total 

No 293 

 

208 501 

 

Row Percent  58.48 41.52  

Yes 40 41 

 

81 

 

Row Percent 49.38 50.62  

                                          

Total 

333 249 582 
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Table 3. Multivariate Model for Birth Outcome 

  

 

 

 

 

 

Outcome/ 

Model 

Statistics 

Variable Standard 

Coefficient 

Standard 

Error 

T value P value 

Birth Weight 

(lbs) n=582 

Pre-PHQ9 Sum  0.035 0.02 1.51 0.13 

 Medical 

Conditions 
0.09 0.16 0.55 0.58 

 Race 

 

-0.19 0.08 -2.42 0.02 

 Education 0.15 

 

0.04 

 

3.27 

 

0.00 

 

 Interaction 

between Pre 

PHQ-9 sum and 

Medical  

Conditions 

-0.04 0.02 -2.38 0.02 

Gestation Age 

(weeks) 

n=554 

Pre-PHQ9 Sum -0.01 0.02 -0.38 0.70 

 Medical 

Conditions 

-0.52 0.18 -2.91 0.00 

 Race -0.02 0.13 -0.17 0.87 

 Education 0.25 0.07  3.31 0.00 

APGAR 

 (5 min) 

n=556 

Pre-PHQ9 Sum -0.01 0.01 -2.16 0.03 

 Medical 

Conditions 

-0.13 0.06 -2.06 0.03 

 Race 0.01 0.05 0.18 0.86 

 Education 0.03 0.03 0.98 0.33 
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Table 4.  Multivariate Model for Birth Outcomes in Tallahassee Sub-group 

  

 

 

 

 

 

Outcome/M

odel 

Statistics 

Variable Standard 

Coefficient 

Standard 

Error 

T value P value 

Birth 

Weight 

(lbs) n=247 

Pre-PHQ9 Sum 0.04 0.02 2.16 0.03 

 Race 

 

-0.20 0.11 -1.87 0.06 

 Medical 

Conditions 

-0.17 0.14 -1.20 0.23 

 Ever Depressed -0.10 0.16 -0.64 0.52 

Gestation 

Age 

(weeks) 

n=224 

Pre-PHQ9 Sum -0.05 0.06 -0.88 0.38 

 Medical 

Conditions 

-0.22 0.19 -1.18 0.24 

 Race -0.28 0.20 -1.40 0.16 

 Education 0.13 0.10 1.31 0.19 

 Ever Depressed 0.05 0.20 0.25 0.80 

 Interaction 

between Pre-

PHQ-9 and 

Race 

0.05 0.03 1.39 0.17 

APGAR 

(5min) 

n=225 

Pre-PHQ9 Sum -0.02 0.01 -1.06 0.29 

 Medical 

Conditions 

-0.19 0.10 -1.83 0.07 

 Ever Depressed 0.00 0.11 0.02 0.99 
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Sample Characteristics   

 The sample contained 735 patients. The mean pre-PHQ-9 score was 4.78 (s.d.= 4.49). 

The mean gestational age of the baby at birth was 38.49 weeks (s.d.=2.14). The mean birth 

weight was 7.06 lbs (s.d. =1.29). The mean APGAR score at 5 minutes was 8.81(s.d.= .78).   

 Chi Square Test on Race and Depression   

 The chi square test in table 1 illustrates that 58.48 percent of the patients who were 

Caucasian did not have depression, while 41.52 percent of the patients who did not have 

depression were African American. In comparison, 49.38 percent of the patients with depression 

were Caucasian and 50.62 percent of the patients with depression were African American. The 

chi-square value was 2.36 (df=1). 

Chi Square Test on Race and Medical Conditions  

 Table 2 shows that 63.08 percent of the patients that did not have medical conditions 

were Caucasian compared to 36.92 percent of the patients who did not have medical conditions 

were African American. In addition, 54.08 percent of the patients with medical conditions were 

Caucasian, while 45.92 percent were African American. The chi-square value was 4.58 (df= 1).  

Relationships between Birth Outcomes, Pre-PHQ-9, Race, Education, History of Depression and 

Medical Conditions  

 Table 3 shows multivariate models with each birth outcome as the dependent variable. 

Logistic regression or GLM was used depending on whether the outcome was dichotomous or 

continuous, respectively.  Separate models were run for each dependent variable given the 

multicollinearity among them.  The first model indicates that when birth weight was the 

dependent variable there was an interaction between pre-PHQ-9 score and medical conditions. 

This model also shows that race, education and the interaction between pre-PHQ-9 and medical 
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conditions was significant. However, pre-PHQ-9 and medical conditions as a main effect were 

not significant. The next model shows that when gestational age was the dependent variable, 

medical conditions, and education were significant. In addition, pre-PHQ-9 score and race were 

not significant. The model with APGAR 5 minute score as the dependent variable indicates that 

pre-PHQ-9 sum and medical conditions were significant. Conversely, race and education were 

not significant.  

 Table 4 contains a sub-group from the Tallahassee clinic only. This group answered an 

item on the questionnaire that asked about a history of depression. In this multivariate model of 

the sub-group, pre-PHQ-9 was the only significant independent variable when birth weight was 

the dependent variable. However, with gestational age and APGAR as dependent variables none 

of the independent variables were significantly related.  

Associations between Depression and Birth Outcomes     

Table 5. 

 

 As shown in table 5, depression was not significantly related to gestational age, birth 

weight, or APGAR score. 

 

T-test Depression 

and Gestational Age 

(weeks) 

Depression (Pre-

PHQ9 Score<9) 

N Mean Standard  

Deviation 

P Value 

 No 550 38.59 0.09 0.07 

 Yes 85 38.19 0.19  

Ttest Depression and 

Birth Weight (lbs) 

 

No 578 7.11 1.28 0.07 

 Yes 87 6.85 1.29  

Ttest Depression and 

APGAR (5 minutes) 

 

No 553 8.82 0.74 0.34 

 Yes 86 8.74 0.92  
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Associations between Medical Conditions and Birth Outcomes  

Table 6. 

 According the table 6, the presence of medical conditions and the gestational age had a 

significant relationship. However, medical conditions and birth weight did not show a significant 

relationship. Nonetheless, the presence of medical conditions and AGPAR score at 5 minutes did 

show a significant relationship.  

 

 

 

 

 

 

Ttest Medical 

Conditions and 

Gestational Age 

(weeks) 

Medical 

Condition 

 

 

 

N Mean 
 

 

 

Standard 

Deviation 
 

 

 

 

P Value 

 No 245 38.89 2.10 0.00 

 Yes 423 38.29 2.05  

Ttest Medical 

Conditions and 

Birth Weight 

(lbs) 

No 258 7.18 1.24 0.09 

 Yes 441 7.01 1.30  

Ttest Medical 

Conditions and 

APGAR (5 

minutes) 

No 246 8.92 0.48 0.00 

 Yes 427 8.75 0.91  
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Associations between Race, Birth Outcomes, and Depression    

 Table 7.  

 Demonstrated in the table 7, race and gestational age had a significant relationship. In 

addition, race and birth weight showed a significant relationship. However, race and APGAR 5 

minute score did not show a significant relationship.  Race and depression did not show a 

significant relationship. 

 

 

 

 

 

 

 

 

Ttest Race and Gestational 

Age (weeks) 

 

Race N Mean Standard 

Deviation 

P 

Value 

 African 

American 

243 38.15 0.13 0.02 

 Caucasian  320 38.58 0.13  

Ttest Race and Birth Weight 

(lbs) 

 

African 

American 

254 6.71 1.23 <.00 

 Caucasian 337 7.26 1.32  

Ttest Race and APGAR (5 

minutes)  

 

African 

American 

250 8.83 0.72 0.71 

 Caucasian 315 8.80  0.86  

Ttest Race and Pre- PHQ9 African 

American 

249 5.21 4.59 0.14 

 Caucasian 333 4.65 4.53  
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Discussion  

 Very little research has been done on the relationship of perinatal depression and medical 

conditions on birth outcomes, especially amongst minority populations. Researching these 

relationships can lead to the prevention of negative birth outcomes such as low birth weight, 

preterm birth, and low APGAR scores.  Also, understanding these associations can lead to better 

interventions during pregnancy. 

 This study aimed to research the relationship among depression, maternal medical 

conditions, demographic characteristics and infant outcomes. The data provided evidence that 

depression during pregnancy is more prevalent among African Americans, however; medical 

conditions during pregnancy are more prevalent among Caucasians. In the ttests, race was 

independently related to birth weight and gestational age. As independent measures, medical 

conditions were related to APGAR scores and gestational age. On the contrary, pre-PHQ-9 score 

independently was not related to any of the birth outcomes observed in this study. The findings 

partially support the hypothesis that depression, medical conditions, race, and education are 

related to birth outcomes such as, birth weight, gestational age, and APGAR scores. The data 

shows that there was a positive relationship between gestational age and education; birth weight 

and education. There was a negative relationship between race and birth weight. Depression and 

medical conditions interacted to reveal a negative relationship with birth weight.  Furthermore, 

medical conditions showed a negative relationship to gestational age. Both medical conditions 

and pre-PHQ-9 score show a negative association with APGAR scores. In the Tallahassee sub-

group, history of depression did not have a significant relationship to any of the birth outcomes. 

However, in the sub-group pre-PHQ-9 sum had a positive relationship to birth weight.  
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 This study supports the findings in previous research on women in the Healthy Start 

program because the findings indicate that African Americans in this sample had higher rates of 

depression. This thesis also supports the conclusion that race is related to birth weight outcomes 

(Smith et al., 2011). However, this project had limitations. For example, only African American 

and Caucasian patients were used to make racial comparisons. The samples from both clinics 

lack diversity beyond African American and Caucasian patients.  

 Another limitation of this study was that the information on medical conditions was taken 

from the medical records, which may be incomplete in some cases.  In addition, the PHQ-9 score 

was only examined once during pregnancy and scores may shift during pregnancy. Also a PHQ-

9 score of greater than 9 is not a diagnosis for depression; PHQ-9 is only a self-reported 

screening measure.  Furthermore, this study was limited in its findings on the relationship of a 

history of depression on birth outcomes. Only the Tallahassee clinic could be included in the 

analysis because the patients at the Pensacola clinic did not fill out the questionnaire with the 

history item on it. Therefore, a complete understanding of the relationship a history of depression 

on birth outcomes could not be determined.   

 Although this study had its limitations, this thesis suggested medical conditions and 

depression during pregnancy are related to birth outcomes. Additionally, demographic factors 

such as race and education were associated with birth outcomes. The results show that more 

research needs to be done on specific medical condition’s comorbidity with perinatal depression 

especially among minority women. This thesis also shows that minorities, women with lower 

levels of education, and women with general medical conditions could benefit from depression 

screenings and interventions during pregnancy. It is important to know the factors that put 
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women at risk for negative birth outcomes because screening these women early on can 

encourage specific interventions during the pregnancy that may improve infant health. 
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