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ABSTRACT OF THE THESIS 
 

Exploring Mental Health in the Prenatal Genetic Counseling Setting 
 
 

By 
 

Rachel Anne Peralta 
 

Master of Science in Genetic Counseling 
 

 University of California, Irvine, 2015 
 

Professor Maureen Bocian, MD, Chair 
 
 
 

This study was designed to determine if any specific demographic or historical 

factors could be correlated with depression and anxiety among patients who were being 

seen for prenatal genetic counseling. Prior to seeing the genetic counselor, participants 

were given an anonymous 32-question survey that assessed demographics, pregnancy 

history, genetic counseling referral indication and mental health history, followed by an 8-

question PROMIS screen for depression and an 8-question PROMIS screen for anxiety. In 

total, 122 women participated in the study. Overall, 14.8% of participants screened positive 

for depression, and 24.6% of participants screened positive for anxiety. We were able to 

determine 7 demographic/historical factors that correlated with participants’ depression 

status and 7 demographic/historical factors that correlated with participants’ anxiety 

status. The only two factors that were statistically significant for both a positive depression 

and a positive anxiety screen were the historical questions regarding whether a patient had 

a prior history of depression and whether there was a personal history of anxiety. 
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The results of the study support the idea that a mental health history assessment is 

a logical and beneficial extension of the risk assessment that is already performed within 

the prenatal counseling session. At a minimum, we recommend that a brief mental health 

history assessment be made through direct questioning of patients in the prenatal genetic 

counseling setting to identify those who might be at risk for either recurrence or new onset 

of a mental health disorder during pregnancy or in the post-partum period. 
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1: INTRODUCTION 

1.1 Depression & Anxiety Prevalence 

Mental health disorders are believed to affect one in four adults, making them one of 

the most prevalent disorders in the United States[1]. Major Depressive Disorder affects 

approximately 7% of the population, with women affected more often than men[1].  

Anxiety disorders are seen in approximately 18% of the population, and those who are 

affected are often affected with a depressive disorder as well[2].  Although depression and 

anxiety are both common, they are often not considered “real” health concerns because of 

the low prevalence of associated physical symptoms.  Almost 90% of those affected by 

major depressive disorder reported social impairment as a result of their depression, 

sometimes so severe that it impacted daily function or the ability to work[2]. 

Unfortunately, because of stigma, absence of physical symptoms, or lack of access to 

resources, many affected individuals are not getting the care that they need. 

1.2 Diagnosing Depression and Anxiety 

 There are strict criteria that govern what qualifies as clinical depression and 

anxiety. In order for individuals to be diagnosed with clinical depression, they must display 

the following symptoms, as determined by a psychiatric professional, for greater than two 

weeks:  depressed mood, reduced interest in activities that used to be enjoyed, change in 

appetite or weight increase/decrease, sleep disturbances, feeling agitated or slowed down, 

fatigue or loss of energy, feeling worthless or excessive guilt, difficulty thinking or 

concentrating, difficulty making decisions, and/or having suicidal thoughts or 

intentions[3]. To be diagnosed with a clinical anxiety disorder, a preliminary evaluation by 
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a medical doctor is necessary. Because many of the symptoms of anxiety disorders can also 

occur with various medical conditions, a doctor is needed to rule out any medical condition, 

other disorder, or substance abuse that could account for the symptoms of anxiety. Once 

medical disorders or other mental health disorders such as depression have been ruled out, 

a doctor can recommend evaluation by a psychiatrist to have clinical anxiety diagnosed. 

There are many different types of specific anxiety disorders, and in order to determine the 

exact sub-type that a person may have, evaluation by a psychiatric professional is 

necessary. It is important to remember that whereas screening for mental health disorders 

can be done by other health professionals, only psychiatric professionals can diagnose 

mental health disorders. 

1.3 Mental Health Disorders in Pregnancy  

It has been shown that women are particularly vulnerable to mental health 

disorders during pregnancy. According to the American Congress of Obstetricians and 

Gynecologists (ACOG), “between 14 percent and 23 percent of pregnant women will 

experience depressive symptoms while pregnant”[4].  In addition, many studies show that 

depression can have adverse effects on the health of the pregnancy[5], fetal brain 

development [6], and general adverse outcomes in infancy[7, 8].  The combination of the 

relatively high frequency of mental health disorders in pregnancy and the resulting 

potential for adverse outcomes indicates that there would be great benefit in identifying 

cases of mental health disorders during pregnancy so that appropriate referrals can be 

made. 
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Identifying women who might be susceptible to developing a prenatal mental health 

disorder can be difficult. The presence of a prenatal mental health disorder can “arise for 

the first time during the perinatal period or may represent a relapse of a preexisting 

condition”[9]. We cannot assume that a past history of a mental health disorder will mean a 

relapse during pregnancy, and equally, we cannot assume that a negative history of a 

mental health disorder means that a woman is precluded from the possibility of developing 

a mental health disorder during pregnancy.  

There is a broad range of psychiatric disorders that can be present within the 

prenatal setting, many of which have overlapping symptoms. Common perinatal mental 

health disorders include eating disorders, mood disorders, anxiety disorders, psychotic 

disorders, postpartum psychosis, substance-use disorders, and personality disorders. Each 

of these categories has its own subset of specific mental health disorders, along with 

specific risk factors linked to their development. Some of the risk factors that are 

commonly associated with more than one disorder include past history of a mental health 

disorder, an unplanned pregnancy, insufficient emotional or social support, unfavorable 

obstetric or neonatal outcomes, and low socioeconomic status[10]. 

One very real concern is that women who are being treated for a psychiatric 

disorder might stop taking their medication(s) during pregnancy because of concern 

regarding its possible effects on the fetus. In a study of women who had a past history of 

major depression it was found that those who stopped their medication because of a 

pregnancy were more likely to have a relapse than those who continued to take 

medication, although depressive symptoms persisted for some who continued their 
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medication[11]. Many women may not understand the high potential for relapse during 

pregnancy and the postnatal period, or may assume that it would be safer for their baby if 

they discontinued medication during the pregnancy, or may consider pregnancy to be a 

“protective period” against mental health disorders, meaning that they believe they will no 

longer have symptoms. It is unclear how often women are told by a healthcare provider to 

stop taking medication, and how often women stop taking medication of their own accord. 

For these reasons, excellent prenatal care is necessary to screen women early in pregnancy 

to identify those at risk and should include a discussion by their healthcare providers of 

potential mental health disorders and the risk factors for these disorders that could be 

associated with pregnancy. 

1.4 Current Screening Methods for Depression & Anxiety during Pregnancy 

Routine screening for antepartum and postpartum depression has been addressed 

by the American Congress of Obstetricians and Gynecologists (ACOG). ACOG Committee 

Opinion 630, which was released in 2015, states: “Although definitive evidence of benefit is 

limited, the American College of Obstetricians and Gynecologists recommends that 

clinicians screen patients at least once during the perinatal period for depression and 

anxiety symptoms using a standardized, validated tool”[12]. However, since screening is 

not mandated, it is unclear how often pregnant women are screened in everyday 

obstetrical practice. 

1.5 Genetic Counseling in the Prenatal Setting 

 Although the term “genetic counseling” was first introduced in 1947 by Reed, 

genetic counseling as a profession was not established until the 1970’s[13]. The first 
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definition of genetic counseling given by the American Society of Human Genetics in 1975 

put strong emphasis on the utility of genetic counseling—specifically for the process of 

identifying reproductive risk[14]. Although both the role of genetic counselor and the 

definition of genetic counseling have expanded over the years, the foundation of providing 

genetic counseling specifically for reproductive risk has remained an important component 

of modern genetic counseling in the prenatal setting.  

 Since the 1970’s, prenatal genetic counseling has undergone many changes, 

especially when it comes to the types of testing that counselors offer to patients. One of the 

most prevalent and historic testing procedures is to screen pregnancies noninvasively for 

abnormalities using maternal biochemical blood markers. Noninvasive prenatal screening 

programs have been in place since the 1980’s. The California Prenatal Screening Program 

(CPSP) was established in 1986 and currently uses a combination of maternal serum 

analyte levels and an ultrasound measurement of the fetal nuchal translucency to give risk 

estimates for trisomy 18, trisomy 21, neural tube defects, ventral wall defects, and an 

autosomal recessive disorder called Smith-Lemli-Opitz Syndrome; other congenital 

anomalies and fetal demise may also be detected[15]. Diagnostic invasive procedures, 

which come with a small risk of pregnancy loss, also exist. Amniocentesis has been 

clinically available since the 1970’s[16, 17], and chorionic villus sampling (CVS) has been 

clinically available since the 1980’s[13]; percutaneous fetal blood sampling and fetal skin 

and other biopsies have been used much less often and are used rarely now if at all[18]. 

Non-invasive screening and diagnostic amniocentesis and CVS are available to women of all 

ages, depending on the specific risk factor(s) and indication(s) for testing. In 2012, the use 

of noninvasive prenatal screening using cell-free fetal DNA found in maternal blood was 
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recommended by ACOG for use in high-risk pregnancies to screen for three chromosomal 

abnormalities: trisomies 13, 18 and 21[19]. 

 Ideally, prenatal genetic counselors see women of advanced maternal age (AMA) in 

the first trimester so that they have the opportunity to choose between all screening and 

diagnostic testing options available to them. Women referred for other indications may be 

seen for genetic counseling for different risk factors or because they have tested “screen 

positive” for one of the disorders that can be detected by maternal screening. Other referral 

indications can include a personal history of genetic disease or of a disorder or factor that 

may adversely affect the fetus, a history of infertility or recurrent miscarriage, a family 

history of genetic disease, a fetal ultrasound abnormality, history of a previous child 

affected with a genetic disorder, and others. Although most patients who are seen are 

already pregnant, some patients seek counseling prior to conception. 

 Women who see a genetic counselor in the prenatal setting are generally referred 

because they are at increased risk in some way and are usually seen at facilities or offices 

where high-resolution fetal ultrasound and high-risk obstetric consultation are available. 

Regardless of age or even pregnancy status, there are various factors that could influence 

the mental health of a woman who is seeing a genetic counselor. 

1.6 Genetic Counseling for Psychiatric and Mental Health Disorders 

 Psychiatric illness and mental health disorders are not common reasons for referral 

to a typical clinical genetics or genetic counseling service. There are many genetic disorders 

that can have associated psychiatric manifestations; however, these are usually not the 

primary reason for the referral. In general genetics clinics, a personal or family history of 
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psychiatric and/or mental health disorders is revealed fairly frequently when a family 

history is taken from patients who are being seen for a completely different indication. 

Because psychiatric and mental health disorders generally do not follow typical Mendelian 

inheritance patterns, we consider them to be inherited in a multifactorial manner, meaning 

that both genetic and environmental factors are likely playing a role in the development of 

these diseases[20]. For this reason, when mental health disorders are encountered in a 

patient or in their family history, the genetic counselor may ask if there is interest in 

knowing more about the heritability of psychiatric disorders. This is similar, for example, to 

having a family history of cancer revealed during a routine prenatal genetics evaluation– it 

may not be the reason that the patient was referred, but the genetic counselor usually 

explains the inheritance of that disorder and what testing, screening, and preventative 

options are available and/or may refer the patient to a genetic counselor who specializes in 

comprehensive cancer genetic risk assessment. Encountering a family history of psychiatric 

illness, on the other hand, is somewhat different in that there may not be an available 

mental health clinic, genetic counselor specializing in mental health disorders, or specific 

genetic testing that can be offered to patients in the way that there often is for a family 

history of cancer or other genetic disorders. 

The idea of genetic counseling specifically for a history of psychiatric or mental 

health disorders is a fairly recent concept. The development and availability of genetic 

testing are growing rapidly, and our ability to detect genetic causes of psychiatric  

disorders and mental illness will continue to improve, arguing that genetic counselors will 

be needed to help interpret such findings to patients[21]. In 2008, a pilot study was 

introduced to determine the effectiveness of providing genetic counseling to parents who 
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have children with psychiatric disorders[22]. The pilot study postulated that genetic 

counseling for psychiatric disorders is actually quite beneficial to such families and 

concluded that genetic counselors were extremely effective in counseling for psychiatric 

disorders, including explaining the multifactorial etiology of psychiatric illness, discussing 

protective environmental factors that families may be able to influence to decrease risk, 

and utilizing empiric data and, in some cases, limited available genetic testing to assess 

risk. 

 As of May 2015, the University of British Columbia, where the 2008 pilot study was 

conducted, has the only center in the world devoted solely to psychiatric genetic 

counseling. There are also some genetic counselors who specialize in providing psychiatric 

genetic counseling, either in private practice or within a general genetics/genetic 

counseling clinic, in San Francisco, Germany, and the United Kingdom. Many counselors 

have visited the clinic in British Columbia to observe or to spend a period of study, so that 

they can learn about and develop clinical tools and practices[23]. 

1.7 A Need for Depression and Anxiety Screening in the Genetic Counseling Setting  

This study will help to provide information about whether it is useful to screen all 

women who are seeing a prenatal genetic counselor, regardless of their referral indication, 

for depression and anxiety to increase early detection, thereby allowing for more effective 

intervention. It has already been shown that genetic counselors find it difficult to identify 

women who may be depressed simply on the basis of their interaction during an 

appointment[24]. In many or most practices, an intake questionnaire including 

demographic information, pregnancy history, and personal and family histories is given to 
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patients in the waiting room prior to their appointments. Routine screening using a 

standardized measure should be easy to implement as part of the intake questionnaire. By 

screening all women for depression and anxiety in addition to their prenatal genetic risk 

assessment, there is the potential to identify those women who could benefit from a 

referral for mental health evaluation and, if indicated, treatment.  

Women seeing a prenatal genetic counselor are more likely to have a high-risk 

pregnancy, which could increase their risk for being depressed or anxious. It has been 

shown, understandably, that women who have received an abnormal prenatal screen result 

for a chromosomal anomaly are more likely to be depressed than those who have not[25]. 

Although not all women coming to see a genetic counselor have received an abnormal 

prenatal screen result, there are many other factors that could possibly contribute to their 

potential to be depressed or anxious, such as advanced age or other referral indication, 

past pregnancy history, psychosocial stressors, education level, and income[10]. 

The population of patients within the prenatal genetic counseling setting is quite 

diverse, spans a wide range of ages and socioeconomic classes, and includes high-risk 

pregnancies. These factors combine to provide a population that is ideal for the assessment 

of maternal depression and anxiety. We were particularly interested in investigating the 

incidence of a positive depression and anxiety screen within a culturally diverse population 

of Southern California, which has a very large Latina community. There are differences 

among minority groups in terms of what types of depressive disorders may affect them and 

what their beliefs are about seeking treatment and help for those disorders[26]. In 

addition, Latinas who are depressed “do not consider themselves to be ill, but instead 
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understand their symptoms as a normal reaction to a high level of stress” and “are most 

likely to recognize depression based on suicidal ideation or severe symptomatology”[27].  

There should be a way to identify women at risk, including those of minority backgrounds, 

before such severe symptoms occur.   

1.8 Study Objectives & Hypothesis 

We hope that by learning the incidence of positive depression and/or anxiety 

screens among our prenatal patients, we can provide them with earlier access to resources 

for appropriate mental health care. Our hypothesis is: 

H1: After screening using a standardized PROMIS screen, depression and/or anxiety 

WILL be correlated with a factor(s) from the patient’s background and/or medical 

history 

The results of this study will be valuable not only to genetic counselors but to all healthcare 

professionals. By understanding the incidence of positive depression and/or anxiety 

screens within a diverse prenatal population, we hope to increase awareness among 

healthcare providers regarding which signs and symptoms to look for, when help should be 

offered, and possibly how to modify or avoid some of the factors that predispose these 

women to depression or anxiety.  

2: RESEARCH DESIGN AND METHODS 

2.1 Study Population 

The study population comprises adult women who saw a genetic counselor during 

the study period in the prenatal setting at the University of California Irvine Center for 
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Fetal Evaluation (UCI) or at the St. Jude Medical Center Fetal Diagnostic Center (SJMC), 

where UCI genetic counselors also see patients in the prenatal setting. Any woman over the 

age of 18 was eligible to participate if she was being seen by a prenatal genetic counselor. 

Adult women of all ages 18 and over were included to avoid any age-based bias that might 

complicate an association between a demographic or personal history factor and the 

participants’ answers to the mental health survey. We required that participants be over 18 

so that they would be able to consent to participation in our optional survey. The only 

other criterion was that participants could read the survey in either English or Spanish and 

could verbally consent to participation.  

2.2 Recruitment 

Participants were recruited from October 2014 to March 2015. Recruitment was 

done at UCI and at SJMC. Recruitment days were chosen at random. At UCI, participants 

were recruited by approaching them when they returned their waiting-room 

questionnaires. Patients were told that because they were seeing a prenatal genetic 

counselor, they were eligible to participate in an optional, anonymous survey to better 

understand emotional health in our patient population. To protect patient privacy, we said,  

“Because you are seeing a genetic counselor today, you are eligible to 

participate in an optional anonymous survey for a research project investigating 

emotional health, including depression and anxiety, in pregnancy. Your responses 

will be anonymous, but they have the potential to make the experiences of women 

seeing a counselor in the future better. Would you like to hear more about the 

survey?”  
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If the patient wanted to hear more about the survey, we used the approved UCI study 

information sheet (Appendix D) to explain the risks and benefits of the study and to obtain 

the patient’s informed verbal consent; signed informed consent was not required by the 

IRB. If the patient decided to participate, the study questionnaire was completed by the 

patient in the waiting area. Completed surveys were placed in a locked box that was kept 

visible on the front desk in the waiting room.  

At SJMC, participants were recruited in the private check-in office of the Fetal 

Diagnostic Center. Participants were given all check-in information and paperwork by a 

nurse and then were introduced to the lead researcher, who explained the study using the 

same script that was used at UCI. If there was interest in participation, the study 

information sheet approved by SJMC (Appendix G) was reviewed with them, and their 

verbal consent was obtained. Participants filled out the survey together with their intake 

paperwork in the private waiting room, returned it with their completed paperwork, and 

placed it in the locked box in the check-in office. The locked box was removed by the lead 

researcher after each recruitment day and emptied at the end of each week. If recruitment 

was to take place at the other site before the week ended, surveys were removed prior to 

the end of the week to avoid mixing surveys between the two sites. Surveys were 

transported to our academic offices in Orange and were placed in a locked drawer.  

If a participant’s preferred spoken language was Spanish, an employee of each 

respective medical center introduced the research study using a translation of the same 

script that was used for English-speaking patients. The lead researcher was present for the 
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verbal consenting and was able to answer any questions that arose regarding study 

participation and specifics of the questionnaire.  

2.3 Data Collection 

2.3.1 Data Collection Tools – Survey and PROMIS Screens 

 The anonymous survey that was distributed to participants comprised of 32 

questions that included a combination of demographic and history questions followed by 

the two validated PROMIS screens used to assess depression and anxiety (Appendix H). 

The demographic questions assessed race/ethnicity, education level, socioeconomic status, 

household size, age at anticipated delivery date, marital status, pregnancy history, reason 

for referral to a prenatal genetic counselor, and questions assessing personal experience 

with depression and anxiety.   

The PROMIS (Patient Reported Outcomes Measurement Information System) short-

form depression and anxiety screens contain eight questions each. The PROMIS screen is 

an inclusive, validated instrument that was created by the National Institutes of Health, and 

has been normalized to easily identify a score that is either above or below the “normal” 

limit[28]. Each of the two PROMIS screens used in this study asked how often within the 

past seven days participants felt various reactions in response to specific emotions or 

statements. For example, in the depression screen, participants were asked,  

“In the past seven days… (1) I felt worthless, (2) I felt helpless, (3) I felt depressed,  

(4) I felt hopeless, (5) I felt like a failure, (6) I felt unhappy, (7) I felt I had nothing to 

look forward to, (8) I felt that nothing could cheer me up.”  



14 
 

In the anxiety screen, participants were asked,  

“In the past seven days… (1) I felt fearful, (2) I found it hard to focus on anything 

other than my anxiety, (3) My worries overwhelmed me, (4) I felt uneasy, (5) I felt 

nervous (6) I felt like I needed help for my anxiety, (7) I felt anxious, (8) I felt tense.” 

There were five answer choices for each of the eight questions, and each was assigned a 

point value. The choices were: never, rarely, sometimes, often, or always. The minimum 

score for each screen was 8, and the maximum possible score for each screen was 40. In 

this study, we used “PROMIS Short Form Depression – v1.0 Depression 8a,” and “PROMIS 

Short Form Anxiety – v1.0 8a.” 

The validated depression and anxiety screens were available in Spanish, which was 

necessary since one of our main goals was to assess a diverse population, and many of the 

patients we see at our two clinical sites are Spanish-speaking only.  

2.3.2 Assessment of Data Collection Tools 

The assessment of the data collection tools was done by other current genetic 

counseling graduate students in our program. Because the PROMIS screens are validated, 

we did not feel it was necessary to do a pilot study to assess responses to the questions 

within the PROMIS screen. Instead, 10 of the current genetic counseling graduate students 

took the entire survey, including demographic/history questions and both PROMIS short 

forms, to determine how long the survey would take and whether the demographic and 

history questions were well-worded. Based on observations and comments from the 

students who participated in the trial, certain personal history questions were re-phrased 
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in more simple language to make the questions more understandable by a general 

audience. 

2.3.3 Revised Survey and Study Information Sheet – Spanish Translation 

In order to assess our entire patient population, it was necessary to offer our survey 

in Spanish as well as English. In November 2014 the approved survey and study 

information sheet were translated into Spanish by a fluent Spanish-speaker who was not a 

member of the study team. The survey was then reviewed by a second fluent Spanish-

speaker, also not associated with the study team. Members of the study team who speak 

Spanish read and approved the final translation. A modification request was submitted to 

the UCI IRB for approval of the new Spanish translation in January 2015 and was approved 

on February 4th, 2015.  A copy of the approved translation can be found in Appendix I. 

2.4 Data Analysis 

2.4.1 Survey Transcription and Demographic Assessment 

 Completed surveys were brought to our academic offices in Orange to be 

electronically transcribed. All possible question options for the demographic information 

were given numerical scores and entered into an Excel worksheet. Total scores for each of 

the individual mental health measures were calculated and entered into the spreadsheet. 

Surveys that were incomplete for certain demographic questions were included, but 

surveys in which at least one entire validated PROMIS measure had not been completed 

were discarded. In order to reduce data entry error, data was entered twice, with an error 

rate of .002%.  For demographic information, any individual who provided an ethnicity 
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within the blank for the “other” category was re-coded; Filipino was recoded to Asian, 

Lebanese was re-coded to White/Caucasian. If “other” was selected but no nationality or 

ethnicity was provided, the response remained as “other.” 

2.4.2 Assessment of PROMIS Score 

 Raw PROMIS scores could only be generated for participants who complete more 

than 50% of each measure. If more than four questions on a measure were left blank, that 

measure was not used for analysis. For participants who did not complete the measure but 

who answered four or more items for that measure, their pro-rated raw scores could be 

determined by calculating the raw sum multiplied by the number of items on the measure, 

divided by the number of items that were actually answered. If their pro-rated raw score 

was a fraction, their score was rounded up to the nearest whole number. 

Based on the PROMIS validation study, raw scores could be directly translated to a 

T-score, which indicates a person’s score relative to the standardized population norm. A 

T-score of 50 is considered normal, with a standard deviation of 10 points.  A T-score of 40 

indicates that a participant was one standard deviation below the general population; 

patient scores below the norm indicate that they have fewer depressive or anxious 

symptoms. A T-score of 60 indicates that a person is one standard deviation above the 

general population and is, therefore, one standard deviation worse in terms of his/her 

depressive or anxious symptoms. Half a standard deviation is considered significant for the 

PROMIS measure, meaning that anyone who has a T-score of 55 or greater shows evidence 

of clinical depression or anxiety. The PROMIS Scoring Guide shows the complete range of 

possible raw scores and their respective T-scores and Standard Errors[29].  
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For our participant population, anyone who had a T-score of ≤50 was considered to 

be the “Normal” population. All participants with a T-score of >50 to <55 (i.e., 50.1 to 54.9) 

were grouped into the “At Risk” category. Participants who had a T-score of ≥55 were 

grouped into the “Positive Screen” category.   

2.5 Statistical Analysis 

Statistical analysis was performed using IBM SPSS Statistics version 21 

(International Business Machine Corporation, 2012). This research project was looking for 

associations between a woman’s mental health status and her demographics, personal 

history and pregnancy history. Statistical analysis was performed to determine if an 

association was significant between any specific personal history characteristic, aspect of 

pregnancy history, or demographic and the reports of depressive or anxious behaviors or 

symptoms.  

2.6 Ethical Considerations  

 This research study was approved by the University of California, Irvine Internal 

Review Board (UCI IRB) as HS#2014-1378 on August 27th 2014 and was classified as 

“Exempt Review, Category 2.” IRB review ensured that participants were giving informed 

consent, that anonymity was upheld, and that protections were in place to reduce the risk 

of a breach of confidentiality. The UCI IRB found that the procedures outlined by the 

research team met the requirements for appropriate use of human subjects within the 

research setting. A copy of the letter of approval from the UCI IRB can be found in Appendix 

A. 
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 On October 31st, 2014, this research was approved by St. Joseph Health, which 

oversees St. Jude Medical Center. This research was approved as SJH Reference #14-080 by 

the Human Research Protection Program (HRPP) as exempt from Human Subjects 

Regulation.  The St. Joseph HRPP determined that informed consent of patients was 

required and that the research must be conducted in accordance with the ethical principles 

outlined in the Belmont Report. A copy of the letter of approval from St. Joseph Health can 

be found in Appendix F. 

2.6.1 Resources for Depression and Anxiety 

During the study design phase, a concern was raised regarding participants who 

might score very high on either the depression or the anxiety screen, including those who 

might report that they had strong feelings of hopelessness or that they felt they needed 

help for their anxiety.  Because the surveys are anonymous and we would not be able to 

connect any participant’s responses to her personal identifiable information, we would 

have no way to reach out to participants who could benefit from additional help. For this 

reason, we attached a list of local depression and anxiety resources to the study 

information sheet that were either free-of-charge or available at a low cost for those in 

financial need. The list included support groups, group therapy, individual therapy, and 

general information that could be found online about depression and anxiety. Multi-lingual 

resources were provided in the list, including resources in Spanish, Vietnamese, Korean 

and Japanese. See Appendices D and G for a copy of the respective study information 

sheets, which include the list of patient resources. 
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In addition to being given the patient resource information sheet, participants were 

told during the consenting process that they should feel free to discuss any questions or 

concerns that arose from the survey with their genetic counselor; if they were having an 

ultrasound that day, they could also speak with the perinatologist. We clearly stated that 

speaking to their healthcare professionals about their survey was optional and that they 

could still participate without discussing their survey with anyone. No personal identifiable 

information such as name or date of birth was collected. 

3: RESULTS 

 There was a total of 123 participants from the two sites between October 2014 and 

March 2015. Participants completed a 32-item survey, which included questions about 

demographics, pregnancy and mental health history, and two 8-question validated 

screening measures by PROMIS – one for depression and one for anxiety. Demographic 

information that was collected about participants included ethnicity, marital status, and 

socioeconomic status. A summary of the demographic and historical information collected 

is presented in Table 1.  

One of the 123 participants one had to be excluded because she did not finish either 

the depression or anxiety screen, leaving 122 usable participants. In total, 10 out of the 122 

(8.2%) usable responses were completed in Spanish.  
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Table 1: Demographic Summary of Participant Population 

 

Demographic Information p-value
N % N % N %

122 100 52 43% 70 57%

Age of Participant

0.001* 

0.001^
Mean Age <0.0005a

<25 years 9 7% 7 15% 2 3%
25-29 years 8 7% 7 15% 1 1%
30-34 years 18 15% 10 21% 8 12%
35-39 years 65 53% 21 44% 44 66%
≥40 years 15 12% 3 6% 12 18%

Did Not Respond 7 6% 4 8% 3 4%

Race/Ethnicity

0.020* 

0.013^
Hispanic/Latina 43 35% 24 46% 19 27%

African American 3 2% 3 6% 0 0%
Asian/Pacific Islander 33 27% 8 15% 25 36%

Caucasian 32 26% 12 23% 20 29%
Other 1 1% 1 2% 0 0%

Multiple Ethnicities Selected 10 8% 4 8% 6 9%

Education

<0.0005* 

<0.0005^
High School or less 21 17% 17 33% 4 6%

Some College/Associate Degree/Trade 38 31% 22 42% 16 23%
Bachelor's, Master's or Doctorate 63 52% 13 25% 50 71%

Household Income

<0.0005* 

<0.0005^
< $50,000 37 30% 29 58% 8 12%

$50,000-99,999 31 25% 11 22% 20 29%
$100,000-149,999 32 26% 6 12% 26 38%

≥$150,000 19 16% 4 8% 15 22%
Did Not Respond 3 2% 2 4% 1 1%

Household Size 0.465
1-2 people 43 35% 21 41% 22 34%
3-5 people 64 52% 25 49% 39 60%
>6 people 9 7% 5 10% 4 6%

Did Not Respond 6 5% 1 2% 5 8%
Marital Status 0.108

Single, Never Married 13 11% 8 15% 5 7%
Married/Domestic Partnership 100 82% 38 73% 62 89%

Divorced 7 6% 4 8% 3 4%
Separated 2 2% 2 4% 0 0%

Persons Present at GC Visit 0.186
Husband or Father of Pregnancy 72 59% 30 58% 42 60%

Participant came alone 38 31% 14 27% 24 34%
Other (Parent, Sibling, Friend) 12 10% 8 15% 4 6%

* = significant p-value for Chi-squared Analysis  ^ = significant p-value for Fisher's Exact Test
a = statistically significant p-value for ANOVA analysis

Total UCI SJMC

34.76 32.19 36.6
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3.1 Descriptive Analysis of Participation Rate at Each Site 

At St. Jude Medical Center (SJMC), a total of 70 patients participated out of the 76 

approached, for a participation rate of 92%. At UCI Medical Center (UCI), a total of 53 

patients participated out of the 64 approached, for a participation rate of 83%. When the 

two centers were combined, there were a total of 123 participants out of 140 patients who 

were approached, for a total participation rate of 88%.  

3.2 Descriptive Analysis of Maternal Age at Delivery of the Participant Population 

In total, 115 out of 122 women provided their age at the anticipated delivery date 

on their surveys, and seven participants declined to answer. The age at delivery ranged 

from 19 to 44 years, and the average age at delivery was 34.76 years. A majority of the 

participants (53%) fell between the ages of 35-39, which fits with Advanced Maternal Age 

(35 years or greater at expected delivery) being the most common indication for referral to 

prenatal genetic counseling. At SJMC the mean age at delivery was 36.60 with a standard 

deviation of 4.19. At UCI the mean age at delivery was 32.19 with a standard deviation of 

5.60. There was a statistically significant difference in the mean age at delivery between the 

two sites (p=0.000004). 
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Figure 1: Age Distribution of Participant Population by Site
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3.3 Descriptive Analysis of Race/Ethnicity of the Participant Population 

 The total participant population was 35% Hispanic/Latina, 27% Asian/Pacific 

Islander, 26% Caucasian, 3% African American, 1% Other, and 8% of participants chose 

multiple ethnicities. The patient populations at UCI and SJMC were significantly different 

(p=0.02).  At UCI, the participant population was predominantly Hispanic/Latina (46%), 

with 23% being Caucasian, 15% Asian/Pacific Islander, 8% selected multiple ethnicities, 

6% African American, and 2% Other. At SJMC, the participant population was 

predominantly Asian/Pacific Islander (36%), 29% Caucasian, 27% Hispanic/Latina, and 

8% selected multiple ethnicities. 

 

 

 

 

 

 

 

 

 

 



24 
 

Figure 2: Race/Ethnicity Distribution of the Participant Population 
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3.4 Descriptive Analysis of the Combined Household Income of the Participant 

Population 

 The most common income level for participants overall was less than $50,000. At 

SJMC, the most common income level was between $100,000 and $150,000. At UCI the 

most common income level was below $50,000. There was a significant difference between 

the two sites in terms of their income level distributions (p=0.0001). 

 

Figure 3: Household Income of the Participant Population   

 

3.5 Descriptive Analysis of Individuals Present at the Genetic Counseling 

Appointment 

In total, 59% of the participants brought their spouse/reproductive partner to the 

genetic counseling visit, 31% came alone, and 10% came with a parent, sibling, friend, or 

parent and friend. 
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3.6 Descriptive Analysis of Genetic Counseling History of the Participant Population 

Of the 122 participants, 23 (19%) had seen a genetic counselor in the past, 98 (80%) 

were seeing a genetic counselor for the first time, and one participant did not respond. The 

question on the survey asked if the participant had seen a genetic counselor in the past, 

either for a previous pregnancy or if they had already seen a genetic counselor during their 

current pregnancy. Participants were not excluded if they had already seen a genetic 

counselor, but they were excluded if they had already taken the survey. 

3.7 Descriptive Analysis of the Reported Reason for Genetic Counseling of the 

Participant Population 

Participants were able to select multiple reasons for their visit with a genetic 

counselor. Of the 122 participants, 120 participants answered the question, and 18 of them 

(15%) indicated multiple reasons for seeing the genetic counselor. Of those 18, three 

participants indicated three different reasons for seeing a genetic counselor, and 15 

participants indicated two different reasons for seeing a genetic counselor. In general, UCI 

had more reports of multiple indications for referral: 15 of the 18 who reported multiple 

referral indications were from UCI. Only three participants from SJMC indicated multiple 

reasons for referral. Two out of the three individuals who indicated three reasons for 

referral were from UCI. A summary of the referral indication for the participant population 

can be found in Figure 4. 
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Figure 4: Participant-Reported Reason for Genetic Counseling Referral 

 

3.8 Descriptive Analysis of the Medication Stopped in the Participant Population 

 Among our participant population, 16 participants (13%) indicated that they had 

stopped taking medications because of the pregnancy. Ten out of the 16 women stopped 

taking medication for a mental health disorder—either depression, anxiety or both. Three 

out of 16 stopped taking medication that was for their own personal health or maternal 

medical condition, such as seizures or high blood pressure. One participant stopped taking 

medication for both her mental health disorder and her maternal medical condition. Three 

stopped taking over-the-counter pain or allergy medicine, and one participant had stopped 

taking hormonal treatments. A summary of the medication stopped can be found in Figure 

5. 
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3.9 Descriptive Analysis of the Reason for Stopping Medication in the Participant 

Population 

 In total, nine out of the sixteen participants who indicated that they stopped taking 

medication(s) reported that their doctor recommended discontinuing their medication(s). 

One participant stopped taking medication because a friend or a family member told her 

that she should stop. In total, four selected “other” as their reason for stopping.  

 Of the ten participants who indicated that they stopped taking a medication for a 

mental health disorder, seven indicated the reason that they stopped. Four participants 

stopped taking their depression or anxiety medicine because a doctor told them to. The 

remaining three chose “other” as their reason for stopping their medications; their reasons 

included “to have a healthy pregnancy,” “because I was pregnant,” and “I only took the 

medication as needed.” 

3.10 Descriptive Analysis of When Participants Stopped Taking Their Medication 

 Of the sixteen women who reported stopping medication because of their 

pregnancy, eleven participants reported whether they stopped before they got pregnant or 

after they found out they were pregnant. Five participants stopped taking the medication 

before becoming pregnant, and six stopped after they learned that they were pregnant.   

 Of the ten participants who stopped taking a medication that had been prescribed 

for a mental health disorder, seven indicated when they stopped taking the medication. Of 

those seven, four stopped before getting pregnant, and three stopped after getting 

pregnant. 
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Figure 5: Medication Stopped in the Participant Population 
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3.11 Descriptive Analysis of the Depression Prevalence in the UCI Participant 

Population 

 The 52 UCI participants were placed into the three risk groups based on their 

depression screen T-score. Of the 52 participants, 31 (59.6%) were in the “Normal” group, 

11 (21.2%) were in the “At Risk” group, and 10 (19.2%) were in the “Depression Positive 

Screen” group. Among the UCI participants, the mean depression T-score was 47.65 with a 

standard deviation of 8.91. 

3.12 Descriptive Analysis of the Depression Prevalence in the SJMC Participant 

Population 

 The 70 SJMC participants were placed into the three risk groups based on their 

depression screen T-score. Of the 70 participants, 52 (74.3%) were in the “Normal” group, 

10 (14.3%) were in the “At Risk” group, and 8 (11.4%) were in the “Depression Positive 

Screen” group. Among the SJMC participants, the mean depression T-score was 44.90 with 

a standard deviation of 6.96. 

3.13 Descriptive Analysis of the Overall Depression Prevalence in the Participant 

Population 

 Depression scores were calculated for each site and were then combined for the 

overall depression prevalence of the entire participant population. There was no statistical 

difference in the prevalence of depression between the two sites. Of the 122 total 

participants, 83 (68%) were in the “Normal” group, 21 (17.2%) were in the “At Risk” group, 

and 18 (14.8%) were in the “Depression Positive Screen” group. The overall mean 
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depression T-score for the participant population was 46.07 with a standard deviation of 

7.93. There was no statistical difference between the mean depression scores from the two 

sites (p=0.059), (Table 2a).  

3.14 Descriptive Analysis of the Anxiety Prevalence in the UCI Participant Population 

 The 52 UCI participants were placed into three risk groups based on their anxiety 

screen T-score. Of the 52 participants, 27 (51.9%) were in the “Normal” group, 12 (23.1%) 

were in the “At Risk” group, and 13 (25.0%) were in the “Anxiety Positive Screen” group. 

The mean anxiety T-score among the UCI participants was 49.51 with a standard deviation 

of 10.53.  

3.15 Descriptive Analysis of the Anxiety Prevalence in the SJMC Participant 

Population 

 The 70 SJMC participants were placed into three risk categories based on their 

anxiety screen T-score. Of the 70 participants, 40 (57.1%) were in the “Normal” group, 13 

(18.6%) were in the “At Risk” group, and 17 (24.3%) were in the “Anxiety Positive Screen” 

group. The mean anxiety T-score for the SJMC participants was 47.84 with a standard 

deviation of 8.46. 

3.16 Descriptive Analysis of the Overall Anxiety Prevalence in the Participant 

Population  

 Anxiety scores were calculated for each site and were then combined for the overall 

anxiety prevalence of the entire participant population. There was no statistical difference 

in the prevalence of anxiety between the two sites. Of the 122 total participants, 67 
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(54.9%) were in the “Normal” group, 25 (20.5%) were in the “At Risk” group, and 30 

(24.6%) were in the “Anxiety Positive Screen” group. The overall mean anxiety T-score for 

the participant population was 48.55 with a standard deviation of 9.39. There was no 

statistical difference between the mean anxiety scores at the two sites (p=0.355), (Table 

2b). 

Table 2a: Depression Prevalence in the Participant Population 

 

Table 2b: Anxiety Prevalence in the Participant Population 

 

3.17 Descriptive Analysis of Statistically Significant Findings Relating to Depression  

T-score 

 Participants were either placed in the “Normal”, “At Risk”, or “Depression Positive 

Screen” group based on their depression screen T-scores. In total, seven factors from the 

Mean St Dev p-value N % N % N % p-value

Site 0.059 0.224

UCI 47.65 8.91 31 59.6 11 21.2 10 19.2
SJMC 44.9 6.96 52 74.3 10 14.3 8 11.4

TOTAL 46.07 7.93 83 68 21 17.2 18 14.8

Screen Positive 

Depression

T-score ≤50 T-score >50-<55 T-score ≥55

Mean

Depression Score

Normal At Risk

Mean St Dev p-value N % N % N % p-value

Site 0.335 0.779

UCI 49.51 10.53 27 51.9 12 23.1 13 25
SJMC 47.84 8.46 40 57.1 13 18.6 17 24.3

TOTAL 48.55 9.39 67 54.9 25 20.5 30 24.6

Mean Normal

T-score ≤50

At Risk

T-score >50-<55

Screen Positive 

Anxiety

T-score ≥55Anxiety Score
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demographic or personal history were found to be statistically significant in their 

relationship to participants’ depression T-scores: combined household income level 

(p=0.042, 0.046), seeing a genetic counselor for carrier screening/being a known carrier of 

a genetic disorder (p=0.004, 0.020), age at delivery (p=0.011, 0.013), seeing a genetic 

counselor for multiple indications (p=0.049), whether or not the participant had a history 

of depression (p=<0.0005, <0.0005), whether or not the participant had a history of anxiety 

(p=0.013, 0.016), and, if the participant did have anxiety, whether or not it was related to a 

pregnancy (p=0.028, 0.026), (Table 3). 
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Table 3: Demographic/Historical Information Relating to Depression T-score 

 

 

 

Normal At Risk

Screen 

Positive 

Depression

Factors Associated With Depression T-score ≤50 T-score >50-<55 T-score ≥55

N N N p-value

What is your combined household income?

0.042* 

0.046^

<50,000 21 7 9

50-99,999 17 9 5

100-149,999 28 2 2

≥150,000 15 2 2

Are you seeing a Genetic Counselor today for 

carrier screening, or because you are a known 

carrier of a genetic disorder?

0.004* 

0.020^

Yes 2 4** 0

No 81 17 18

Are you seeing a Genetic Counselor today because 

you will 35 years or older at delivery?

0.011* 

0.013*

Yes 57 7 12

No 26 14** 6

Do you have more than one reason for seeing a 

Genetic Counselor today? 0.049^

Yes 8 6 4

No 75 15 14

Has there ever been a time in your life that you 

thought you were depressed?

<0.0005* 

<0.0005^

Yes 26 16** 11

No 57 5** 7

Has there ever been a time in your life that you 

thought your anxiety was unhealthy?

0.013* 

0.016^

Yes 25 7 12**

No 58 14 6

If you have a history of anxiety, was it related to a 

pregnancy?

0.028* 

0.026^

Yes 7 0 7

No 17 7 5

* = statistically significant Chi-squared p-value  ^ = statistically significant Fisher's Exact p-value

**=cell value which contributes to statistically significant difference
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3.18 Descriptive Analysis of Statistically Significant Findings Relating to Anxiety T-

score 

 Participants were placed in either the “Normal”, “At Risk”, or “Anxiety Positive 

Screen” group based on their anxiety screen T-scores. In total, seven factors from the 

demographic or personal history were found to be statistically significant in their 

relationship to the participants’ anxiety T-scores: if they were seeing a genetic counselor 

because they had a positive screen on the California Prenatal Screening Program (p=0.008, 

0.006), seeing a genetic counselor for multiple indications (p=0.009, 0.006), whether or not 

the participant had a history of depression (p=0.005, 0.005), whether or not the participant 

had a history of anxiety (p=<0.0005, <0.0005), whether or not the participant had ever 

been treated for anxiety (p=0.001, 0.001), whether or not the participant was currently 

taking medication for depression (p=0.004, 0.002), and whether or not the participant was 

currently taking medication for anxiety (p=<0.0005, <0.0005), (Table 4).  
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Table 4: Demographic/Historical Information Relating to Anxiety T-score 

 

 

 

 

Normal At Risk

Screen 

Positive 

Anxiety

Factors Associated With Anxiety T-score ≤50 T-score >50-<55 T-score ≥55

N N N p-value

Are you seeing a Genetic Counselor today because 

you screened positive in the California Prenatal 

Screening Program?

0.008* 

0.006^

Yes 6 7 10

No 61 18 20

Do you have more than one reason for seeing a 

Genetic Counselor today?

0.009* 

0.006^

Yes 4 7 7

No 63 18 23

Has there ever been a time in your life that you 

thought you were depressed?

0.005* 

0.005^

Yes 21 12 20

No 46 13 10

Are you currently taking medication for 

depression?

0.004* 

0.002^

Yes 0** 2 5**

No 66 23 24

Has there ever been a time in your life that you 

thought your anxiety was unhealthy?

<0.0005* 

<0.0005^

Yes 14** 11 19**

No 53 14 11

Have you ever been treated for anxiety?

0.001* 

0.001^

Yes 7 6 13**

No 59 19 16

Are you currently taking medication for anxiety?

<0.0005* 

<0.0005^

Yes 0 0 6**

No 66 23 22

* = statistically significant Chi-squared p-value  ^ = statistically significant Fisher's Exact p-value

** = cell value which contributes to statistically significant difference
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3.19 Descriptive Analysis of Mean Depression and Anxiety in the Participant 

Population 

 Mean depression and anxiety scores were calculated by individual demographic and 

historical factors.  Mean scores for depression and anxiety organized by demographic 

information are presented in Table 5, mean scores for depression and anxiety organized by 

personal history information are presented in Table 6, and mean scores for depression and 

anxiety organized by referral indication are presented in Table 7. Mean scores of above 50 

are bolded, except in cases where a group consisted of only one individual.  

One demographic factor was associated with a mean of above 55 for anxiety:  not 

being currently pregnant. It was the only factor that had a statistically significant 

confidence interval (95%). One historical factor was associated with a mean of above 55 for 

anxiety:  currently taking medication for anxiety. It was the only factor that had a 

statistically significant confidence interval (95%). There were no factors among the referral 

indications that had a statistically significant confidence interval for the mean depression 

or anxiety score. 
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Table 5: Mean Depression and Anxiety by Demographic Information 

 

 

Demographic Factors

N

Mean 

Depression 

T-Score St Dev p-value

Mean 

Anxiety 

T-Score St Dev p-value

What race/ethnicity do you identify with? 0.158 0.006
a

Hispanic/Latina 43 45.86 8.83 47.52 9.07

Black/African American 3 43.50 9.18 47.77 9.52

Asian/Pacific Islander 33 46.33 7.74 49.23 9.35

White/Caucasian 32 45.93 6.96 49.33 8.71

Other 1 67.70 n/a 83.10 n/a

Multiple ethnicities selected 10 45.21 5.30 45.07 7.42

What is the highest level of education you have 

achieved? 0.917 0.792

High school or less 21 45.54 8.13 48.14 8.15

Associate degree / trade school / some college 38 45.93 6.83 47.86 8.05

Bachelor's / Master's / Doctorate 63 46.34 8.57 49.11 10.56

What is your combined household income? 0.19 0.822

<$50,000 37 47.62 8.25 48.15 9.05

$50-99,999 31 47.03 7.54 48.56 9.95

$100-149,999 32 43.72 8.61 47.59 10.56

≥$150,000 19 45.38 6.44 50.17 7.92

How many people live in your household? 0.638 0.295

1-2 people 43 46.60 8.51 50.01 9.18

3-5 people 64 46.25 7.64 48.13 9.73

6+ people 9 43.81 8.43 44.97 7.85

How old will you be at your due date? 0.125 0.54

<25 years 9 43.38 5.74 45.17 6.69

25-29 years 8 50.53 5.85 51.03 6.36

30-34 years 18 47.35 7.64 47.23 12.46

35-39 years 65 45.65 8.59 48.93 8.85

40+ years 15 42.46 5.02 45.98 9.56

Who came with you to the genetic counseling 

session? 0.249 0.193

Husband or Father of Pregnancy 72 46.12 7.24 48.42 8.29

Parent, Sibling or Friend 12 49.34 12.62 53.02 14.34

I came to the session alone 38 44.96 7.29 47.39 9.37

Have you ever seen a genetic counselor? 0.921 0.65

Yes 23 46.29 8.53 49.30 12.23

No 98 46.10 7.83 48.30 8.68

Did you get pregnant naturally? 0.046a 0.094

Yes 114 45.99 7.88 48.48 9.30

No, I used IVF (In-Vitro Fertilization) 6 43.27 5.92 45.48 9.77
I am not currently pregnant 2 59.05 5.59 61.95 2.19**

a = statistically significant ANOVA p-value when comparing groups   ** = statistically significant confidence interval



39 
 

Table 6: Mean Depression and Anxiety by Personal History Information 

 

 

 

 

 

Historical Factors

N

Mean 

Depression 

T-Score St Dev p-value

Mean 

Anxiety 

T-Score St Dev p-value

Has there ever been a time in your life that you 

thought you were depressed? <0.0005a 0.0003a

Yes 53 49.30 8.19 51.97 8.97

No 69 43.60 6.80 45.93 8.91

If you have had depression, was it related to a 

pregnancy? 0.094 0.449

Yes 20 51.72 10.52 53.18 12.29

No 33 47.83 6.13 51.23 6.30

Have you ever been treated for depression? 0.063 0.012
a

Yes 24 48.83 9.03 52.76 7.83

No 97 45.47 7.54 47.43 9.50

Are you currently taking medication for 

depression? 0.037a 0.042a

Yes 7 52.19 6.74 55.56 3.29

No 113 45.74 7.90 48.15 9.48

Has there ever been a time in your life that you 

thought your anxiety was unhealthy? 0.001
a

<0.0005
a

Yes 44 49.30 8.67 53.67 9.87

No 78 44.25 6.90 45.67 7.80

If you have had anxiety, was it related to a 

pregnancy? 0.066 0.263

Yes 14 52.93 11.03 56.45 14.09

No 29 47.71 6.99 52.90 6.58

Have you ever been treated for anxiety? 0.13 0.0005a

Yes 26 48.25 7.94 54.16 7.60

No 94 45.57 7.92 47.04 9.28

Are you currently taking medication for anxiety? 0.058 0.008
a

Yes 6 52.02 7.44 58.40 2.00**
No 111 45.70 7.87 47.94 9.43

a
 = statistically significant ANOVA p-value when comparing the two groups  ** = statistically significant confidence interval
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Table 7: Mean Depression and Anxiety by Referral Indication 

 

 

 

Referral Indications

N

Mean 

Depression 

T-Score St Dev p-value

Mean 

Anxiety 

T-Score St Dev p-value

My Age (over 35 years) 0.183 0.77

Yes 76 45.33 8.13 48.36 9.00

No 46 47.31 7.52 48.88 10.11

Positive California Prenatal Screen Result 0.037a 0.001a

Yes 23 49.18 10.80 54.29 10.82

No 99 45.35 6.98 47.22 8.55

Abnormal Ultrasound Finding 0.183 0.388

Yes 7 49.96 9.37 51.54 15.91

No 115 45.84 7.82 48.37 8.93

Carrier Testing/Known Carrier of a Genetic 

Disorder 0.177 0.365

Yes 6 50.35 3.18 45.15 8.90

No 116 45.85 8.05 48.73 9.42

Recurrent Pregnancy Loss/Miscarriage 0.671 0.863

Yes 5 47.56 10.30 47.84 11.14

No 117 46.01 7.87 48.58 9.37

Problems With a Previous Child/Pregnancy 0.923 0.61

Yes 14 45.88 7.76 49.76 10.43

No 108 46.10 7.99 48.40 9.29

My Medical Condition (Diabetes, Seizures, etc.) 0.785 0.423

Yes 2 44.55 8.98 43.25 8.70

No 120 46.10 7.95 48.64 9.41

To Get Information Before I Get Pregnant 0.032a 0.11

Yes 1 63.00 n/a 63.50 n/a

No 121 45.93 7.81 48.43 9.33

I Don't Know 0.565 0.667

Yes 6 47.90 7.70 46.93 7.96

No 116 45.98 7.97 48.64 9.48

Missed Window for California Screening 

Program 0.544 0.811

Yes 1 50.90 n/a 50.80 n/a
No 121 46.03 7.95 48.54 9.43

Multiple Indications for Seeing a Genetic 

Counselor? 0.004
a

0.003
a

Yes 18 51.06 11.31 54.59 12.16
No 104 45.21 6.91 47.51 8.47

a = statistically significant ANOVA p-value when comparing the two groups
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4: DISCUSSION 

 Pregnancies are likely to be thought of as joyous occasions, despite the fact that 

many women have pregnancies that are at risk for potential complications and that many 

women are affected by mental health disorders during pregnancy and in the post-partum 

period. Mental health disorders are not typical topics of discussion during the prenatal 

genetic counseling session. In general, prenatal genetic counselors see women who are at 

high risk to have pregnancy complications due to maternal factors or who have an 

increased risk to have offspring with a genetic disorder, such as a chromosome 

abnormality. The goal of this study was to identify specific aspects of demographics or 

personal history that could be associated with having either depression or anxiety among 

the population of patients who are seeing a genetic counselor in the prenatal setting. We 

hypothesized that a specific factor or factors would be correlated with a depressed or 

anxious score when using a validated screening tool. We discovered that specific factors 

from patients’ personal histories or demographics were associated with their being either 

depressed, anxious, in a high risk group, or at the normal population level.   

 The two sites at which UCI prenatal genetic counselors see patients, UCI Medical 

Center and St. Jude Medical Center, had slightly different patient populations. In total, we 

had 122 participants between the two populations, with 88% of patients who were 

approached choosing to participate in the survey. The two populations were statistically 

different with respect to age, race/ethnicity, education level, and household income. In 

general, participants at St. Jude Medical Center tended to be older, had more evenly 

distributed ethnic backgrounds, were more highly educated, with 71% having four-year 
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college degrees or higher, and had higher household incomes, with the majority of 

participants indicating a combined household income of above $100,000. At UCI Medical 

Center, participants were younger, were mostly Hispanic/Latina (46%), tended to be less 

educated, with a majority of participants selecting “some college, associate degree or 

vocational training,” and had lower household incomes, with a majority of participants 

indicating that their combined household income was less than $50,000. The two sites did 

not differ significantly in their household size, marital status or with respect to whom they 

brought to the counseling visit. Although their demographic histories may have been 

different, when the groups were combined, we were able to show that demographic factors 

in general were not good predictors of participants’ depression or anxiety status.  

 In total, we discovered that 14.8% of our participants were clinically depressed, and 

24.6% of our participants were clinically anxious. Eleven participants (9%) screened 

positive for both depression and anxiety. When a random sampling of over nine thousand 

Americans was performed, 26% of the population was affected with a DSM-IV mental 

health disorder based on regular assessments that occurred over a 12-month period[1]; 

however, the rate of comorbidity identified within the national study was much higher, 

with 22% of participants meeting criteria for two mental health disorders. Our rate of 

14.8% of participants screening positive for clinical depression is higher than what has 

been reported previously for pregnant women: in 2010 the University of Washington 

assessed 1,888 women receiving ongoing prenatal care and found that 9.9% met criteria 

for depressive disorders, with 4.8% meeting minor criteria, and 5.1% meeting criteria for 

probable major depression[30]. Our number also is consistent with the reported 14-23% of 

pregnancies affected by depression that is described by ACOG[4].  
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 We discovered that seven factors from the participants’ personal histories could be 

associated with their depression status. This supports our hypothesis, which stated that 

certain historical or demographic information could be associated with depression. The 

income of the participant was associated with an unequal distribution among the three 

categories: Normal, At Risk and Depressed, with those of lower income being over-

represented in the depressed category. Reporting that there was a past history of 

depression was highly associated with being in the “At Risk” group, meaning that these 

individuals could be highly susceptible to recurrence of their mental health disorders, 

either during their pregnancy or in the post-partum period. Reporting that there was a past 

history of anxiety was highly associated with currently being depressed (p=0.013, 0.016) 

indicating that mental health disorders are not necessarily mutually exclusive and that 

having a past history of one mental health disorder does not limit one to being at risk for 

only that specific disorder. Having a past history of anxiety related to a pregnancy was 

associated with currently being depressed. There were more participants who were 

currently depressed and also had a past history of anxiety related to a pregnancy than were 

expected, based on a Chi-squared statistical assessment and a Fisher’s Exact Test (p=0.028, 

0.026).  Women who were seeing a genetic counselor for genetic disorder carrier screening 

or because they were known carriers of a genetic disorder were significantly more likely to 

be within the “At Risk” group for their depression status. Having more than one reason for 

seeing the genetic counselor was also statistically significant in the unequal distribution 

among the three possible groups (p=0.049). Women who were seeing a genetic counselor 

for their age 35 or above were less likely to be depressed or in the “At Risk” group than 

women who were younger than 35, which contradicts one of the fundamental assumptions 
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that might be made about genetic counseling—that women who are 35 or older might be 

more likely to experience symptoms of a mental health disorder during pregnancy because 

they are at a higher risk for fetal chromosomal abnormalities. This finding is consistent 

with other studies that have investigated the incidence of depression during 

pregnancy[30]. Our data shows that although depression is clearly common in our 

population, we cannot always associate depression with a specific causative factor.  

 We discovered seven factors from the participants’ personal histories that could be 

associated with their anxiety status. This supports our hypothesis that certain factors from 

a patient’s background and/or medical history can be correlated with her anxiety. Having a 

referral indication of a positive screen on the California Prenatal Screening Program was 

associated with an unequal distribution among the three categories: Normal, At Risk and 

Anxious (p=0.008, 0.006), with an overrepresentation of participants being anxious and 

having a positive screen. Seeing a genetic counselor for multiple indications was also 

associated with an unequal distribution among the three categories, with more women 

who reported multiple indications being in the anxious group than was expected. Reporting 

that there was a history of ever being depressed was associated with being anxious. Again, 

this indicates that regardless of the specific past mental health disorder, there was an 

association with having symptoms of a current mental health disorder. In addition, 

reporting that the participant was currently taking medicine for depression was highly 

associated with being anxious. It is unclear if currently taking medication for depression 

increases the risk for anxiety because of the potential risks of continuing medications for 

mental health disorders or if it simply increases the risk to be anxious for other reasons. In 

addition, having a past history of anxiety was highly associated with currently being 
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anxious (p=<0.0005). We discovered an association between ever having been treated for 

anxiety and screening positive for anxiety (p=0.001), which shows that mental health 

disorders can recur. In addition, we found that currently taking medication for anxiety was 

associated with screening positive for anxiety (p=<0.0005), which shows that taking 

medication during a pregnancy does not completely protect against symptoms of a mental 

health disorder. 

 Our study supported the hypothesis that certain factors from a participant’s 

demographic or personal history could, in fact, be correlated to her current depression or 

anxiety. Out of the 14 factors that were significant in their association, eight were related to 

mental health history, five were related to the reason for referral to see a genetic counselor, 

and one was a demographic factor. In particular, having a past history of anxiety was a 

predictor for currently being depressed, and having a past history of depression and/or 

taking medication for depression was a predictor for currently being anxious. This 

indicates that having a past history for a particular mental health disorder does not mean 

that one is only at risk for that same disorder. Although having a past history of anxiety was 

a predictor for currently being anxious, having a past history of depression was more 

highly associated with being in the “At Risk” group for depression, which could indicate 

that there are other factors that might be influencing a woman’s risk of recurrence during 

pregnancy. For this reason, knowing the mental health history of the prenatal genetic 

counseling patient population is very important in understanding that they might be at risk 

for recurrence of that disorder or to develop a different mental health disorder. 



46 
 

 We were particularly interested in knowing what proportion of our population had 

stopped taking medication for a mental health disorder because of their pregnancy. Since 

pregnancy is often thought of as a “protective” time, and mental health medications are 

often assumed to place the fetus at risk, we asked our population to report (1) if they 

stopped taking any medication, (2) if so, why had they stopped, and (3) at what point 

during their pregnancy they had stopped. In total, 10 participants indicated that they had 

stopped taking medication for a mental health disorder because of their current pregnancy. 

Of those 10, four indicated that their doctor told them to stop, three gave other reasons for 

stopping, and three did not respond. Although we know that their doctors recommended 

stopping medication, we do not know the context of their recommendation. It could be that 

the medications were known to be associated with birth defects or other pregnancy 

complications, or the doctors may not have been knowledgeable about teratogenic drugs 

and may have assumed that it would be safer for the woman to stop.  It is also likely that 

there are medical professionals who fear liability and who, to be safe, simply recommend 

stopping all medications without understanding the risk-benefit information about the 

drugs. Ideally, pregnant (or preconceptional) women should be referred to a genetic 

counselor or clinical geneticist who is trained to evaluate the teratogenic potential of each 

drug and can discuss the potential risks and benefits of continuing versus discontinuing 

medication in the context of the women’s medical histories.  

 Mean depression and anxiety scores were calculated for demographic and historical 

factors and referral indications. When mean scores were calculated, standard deviations 

were observed to determine if any groups had a mean score with the entire first standard 

deviation above 55, indicating that a majority of the group was significantly depressed or 
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anxious. Based on demographic information from the participant population, only one 

factor—not currently being pregnant—had a mean score whose entire first standard 

deviation was completely above the cut-off score of 55. Although it was statistically 

significant, there were only two participants in this group, which could potentially bias this 

calculation. Based on historical information, only one factor—currently taking medication 

for anxiety—had a mean anxiety score whose entire first standard deviation was 

completely above the cut-off score of 55. Although there were only six participants who fell 

within this group, the statistical significance of this finding was confirmed. Again, our data 

indicates that continuing to take medication for anxiety during a pregnancy does not 

necessarily prevent symptoms from recurring or continuing. As for referral indications, 

there were no specific factors that had mean scores above 55 with statistically significant 

confidence intervals. In total, eight factors had mean depression scores above 50, and 18 

factors had mean anxiety scores above 50, all of which are bolded within their respective 

tables (Table 5, Table 6 and Table 7). Although a mean score of above 50 does not indicate 

clinical depression or anxiety for any of these groups as a whole, these numbers could 

indicate that the individuals in these groups are at higher risk for depression or anxiety, 

since on average their scores were closer to a clinically significant cut-off value of a mean 

score of 55. 

 In the introduction of this paper, we addressed previous work that had been done to 

assess the depression prevalence among women who were referred to a genetic counselor 

because of a positive maternal screen based on abnormal or suspicious fetal ultrasound 

findings or on a positive maternal serum screen for chromosomal aneuploidy or spina 

bifida[25].  The study assessed two groups within their population – those who had 
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positive screen, and those who were pregnant and did not have a positive screen and did 

not see a genetic counselor. In addition, they assessed pregnant women who were 

currently taking medication for depression as a means for comparison. Their study 

population was given the Edinburgh Postnatal Depression Scale (EDPS), and 35% of 

participants with a positive screen had a score that was above the threshold for depressive 

symptoms, 2.4% of their control group had a score above the threshold, and 52.4% of 

individuals taking medication for depression had a score above the threshold.  In 

comparison, we found in our study that among women who were referred either for a 

positive maternal serum screen or for an ultrasound finding, 4.9% screened positive for 

depression using the PROMIS scale, and 9.8% screened positive for anxiety using the 

PROMIS scale. In our study, those currently taking medication for depression were not 

more likely to screen positive for depression, but they were more likely to be clinically 

anxious, with 19.6% screening positive for clinical anxiety. In addition, our participants 

who were currently taking medication for anxiety were also more likely to be anxious, with 

18% screening positive for clinical anxiety. Although it might not be a surprise that those 

who have clinically diagnosed anxiety have anxious symptoms, it is important to note that 

almost one out of five who are taking medication are still having severe enough symptoms 

to screen positive, which supports the need to communicate regularly about severity of 

symptoms so that medication dosage can be optimized. It is important to note that our 

population differed significantly from the population in the above-mentioned study, both in 

demographic factors and in the reason for their genetic counseling appointments. The goal 

of this study was not to be able to compare the two populations directly; however we 

believe that the findings from both studies indicate that there is a need in the field of 
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genetic counseling to continue to assess mental health disorders within various 

populations. 

 This study had many limitations, the main one being the small size of our participant 

population. In addition, both of the sites that we assessed were located relatively close to 

each other in the same county, which could have created bias in our data. In order to have 

more statistical power and predictive ability, our study would have had to be done in 

multiple geographic areas across the state or country and include more participants. In 

addition, although we had a fairly broad range of ethnic backgrounds when the two sites 

were combined, women of African American heritage were poorly represented in our 

population. There were many aspects of patients’ backgrounds or histories that appeared 

to have the potential to be significant, such as having a pregnancy conceived with in-vitro 

fertilization or not being pregnant at the time of the appointment. However, due to the low 

number of participants in these groups, it was not possible to confirm these associations 

statistically. A possible limitation of this study is that a majority of participants were 

accompanied by another person at their visits, most of the time their spouse or the father 

of their pregnancy. It is possible that participants were not as honest in the depression and 

anxiety screen because there was someone present who could have seen their answers to 

the screening questions. Another limitation to the study was the ability to contact 

participants whom we thought might be at significant risk for either depression or anxiety. 

Although the anonymity of the study was likely a motivating factor for participation, we 

were concerned that there might be opportunities missed to connect participants with 

resources. For this reason, we attached a list of local resources—many of which were free 

or low-cost, and multi-lingual—to the study-information sheet. 
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Although a prenatal genetic counseling session is not focused on establishing the 

mental health status of a patient, it has already been determined that genetic counselors 

have a unique ability to connect with patients, especially about topics that are often 

thought of as taboo, such as domestic violence[29]. Mental health disorders may also be 

unacceptable topics, especially when associated with pregnancy, which is typically seen in 

mainstream society as being an overly joyous and positive experience that does not include 

mental health disruptions. Having a past history of a mental health disorder proved to be 

strongly associated with being currently depressed or anxious. Although mental health 

might be considered a prohibited topic in the context of pregnancy, our study shows that 

88% of women were willing to take the survey knowing that it would ask about their 

current and past history of mental health disorders, including depression and anxiety. 

Women seem open to talking about mental health in the prenatal setting, and we would 

argue that a genetic counseling session is the perfect opportunity to assess mental health 

history and concerns and then to address them through interdisciplinary teamwork with 

other healthcare providers.  

There are fundamental aspects of a prenatal genetic counseling session that provide 

excellent opportunities to act as a checkpoint for mental health concerns. Prenatal genetic 

counseling begins with taking a highly detailed family and pregnancy history. During this 

assessment, genetic counselors often learn information that might be lost to other 

specialists simply because of the lack of time within a standard obstetrical or other medical 

appointment. By providing such detailed historical information, a patient might disclose a 

history of post-partum depression or of a mental health disorder that required 

hospitalization, medication, or other therapies. Genetic counseling sessions typically occur 
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in the late first trimester or early second trimester of a pregnancy. During this time, many 

women who stopped taking their medications before pregnancy might still be free of 

symptoms but may be at risk for symptoms to recur during their pregnancy. Genetic 

counselors should be aware that the risk of recurrence in the perinatal period is as high as 

68% when women stop taking medication for mental health disorders during 

pregnancy[11]. In addition, clinical anxiety during pregnancy is one of the top risk factors 

for post-partum depression, regardless of a past history of mental health disorder.  Another 

advantage that genetic counselors have is their ability to counsel patients about 

complicated, and often emotional, topics. The complex counseling skills that genetic 

counselors have makes them well qualified to assess patients’ mental health history and 

current needs.  Obstetricians might not have the time or training to go into depth about 

these disorders, and they should see genetic counselors as a resource and team-member in 

helping to assess their patients. In order for patients to get the most from their prenatal 

care, we believe that obstetricians, perinatologists, genetic counselors and 

psychologists/psychiatrists should work in an interdisciplinary manner to assess, counsel, 

and recommend the best treatment plan for each patient.   

We believe that genetic counselors have a unique opportunity to screen their 

patients for mental health disorders by asking if they have any past history of depression 

or anxiety, regardless of whether they ever were given a clinical diagnosis. We recommend 

that all prenatal genetic counselors assess their patients’ past history of mental health 

disorders by asking, “Has there ever been a time in your life when you were depressed or 

thought that your anxiety was unhealthy?”  In being asked about her past history, a woman 

is not directly challenged to admit that she currently may have symptoms of a mental 
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health disorder. Asking this one question could serve to initiate a conversation about what 

we know about the risk of recurrence of a mental health disorder during pregnancy or in 

the post-partum period, along with the benefits that can come from early intervention, such 

as medication, or individual therapy. In addition, screening using a standardized measure 

could easily be incorporated into the waiting-room questionnaire and could provide 

additional assurance that all reasonable steps have been taken to assess each patient. 

Although ideally we would recommend using a combination of a mental health screen and 

direct questioning of the patient, we believe that the direct assessment of their past mental 

health history would provide an accurate assessment of their risk and could provide more 

potential benefit because it opens the door for dialogue. If any woman reports that she 

does, in fact, have a history of a mental health disorder, we can assess her current status, 

educate her about the chance of recurrence of symptoms, contact her obstetrician (with her 

permission), and provide her with resources that she can use as needed.  

As the roles of genetic counselors expand, we expect that issues regarding mental 

health disorders will continue to arise in genetic counseling sessions. We believe that the 

information gleaned from this study supports the idea that there is value in mental health 

screening in pregnancy and that genetic counselors have a particularly unique opportunity 

to become part of an interdisciplinary team to assess and assist in the mental health of 

their patients.  
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