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Abstract

Introduction—A woman’s health practices during pregnancy are associated with maternal and 

neonatal outcomes. Yet limited research has examined predictors of a woman’s engagement in 

favorable health practices, particularly in pregnant women at greatest risk for adverse outcomes. 

We examined the role of mental health on engagement in favorable health practices during 

pregnancy in a sample of pregnant, low-income, predominantly African American women.

Methods—A convenience sample of pregnant women was obtained from 3 obstetric clinics 

within a large Mid-Atlantic academic health system. Pregnant women (N = 166) completed 

measures of depression, social support, and engagement in favorable health practices during their 

second trimester. Six domains of health practices (ie, balance of rest and exercise, safety measures, 

nutrition, substance use, health care access, access to pregnancy-related information) were 

assessed by the Health Practices in Pregnancy Questionnaire-II. Multiple linear regression was 

used to examine predictors of engagement in favorable health practices.

Results—Fifty-nine percent of the study participants experienced depressive symptomatology 

during pregnancy. Multivariate linear regression modeling demonstrated that increased depressive 

symptoms, decreased social support, young age, and prepregnancy overweight or obesity were 

significant predictors of nonengagement in favorable health practices during pregnancy.

Discussion—Findings suggest that pregnant women with poor mental health (eg, depressive 

symptomatology, poor social support) and specific sociodemographic characteristics (eg, young 

age, prepregnancy overweight or obesity) were less likely to engage in favorable health practices 

during pregnancy. Health care providers are uniquely positioned to assess a woman’s mental 

health and related indicators to optimize pregnancy and neonatal outcomes.
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INTRODUCTION

Pregnancy represents a critical time period during which maternal health practices contribute 

significantly to maternal, neonatal, and early childhood outcomes. Favorable health practices 

associated with positive outcomes include maintaining a health prepregnancy weight, 

gaining an appropriate amount of weight during pregnancy, consuming a variety of foods 

with adequate intake of specific nutrients, engaging in regular physical activity, limiting 

alcohol consumption, avoiding tobacco and illicit substance use, taking appropriate vitamin 

and mineral supplementation, and using safe food handling practices.1 Despite the 

recognition that a woman’s health practices during pregnancy are important for maternal and 

fetal health, as well as neonatal outcomes, there is limited research examining predictors of 

favorable health practices during pregnancy. It is important to better understand factors that 

influence a woman’s ability to engage in favorable health practices during pregnancy, 

particularly among women at highest risk for poor outcomes, in an effort to best support 

them in achieving a healthy pregnancy. Thus, the purpose of the current study was to 

examine predictors of a woman’s engagement in favorable health practices during 

pregnancy.

Perinatal depression affects an estimated 7% to 20% of women with rates as high as 35% to 

40% in low-income and minority women.2,3 Limited research examining perinatal mental 

health and engagement in healthy practices has largely focused on specific health practices 

such as use of alcohol, tobacco use, and illicit substances. Depression in pregnancy has been 

associated with alcohol use, tobacco use, and substance use.1,4–6 In a study of low-income, 

predominantly African American women, depressive symptoms during pregnancy were 

associated with an increased risk of cigarette smoking.7 In addition, poor health practices 

such as smoking, substance use, or alcohol use may exacerbate depressive symptoms and 

vice versa.8–10 While an important contribution, knowledge of individual health practices 

limits our understanding of the contribution of mental health to a more comprehensive 

picture of a woman’s ability to engage in favorable health practices.

A growing body of research suggests there is a relationship between poor antenatal mental 

health and adverse maternal, neonatal, and early childhood outcomes.11,12 There are several 

plausible mechanisms by which depression may contribute to adverse perinatal outcomes. 

First, evidence supports depression as a stressor leading to changes in the hypothalamic-

pituitary-adrenal (HPA) axis with resultant inflammation and dysregulation of cortisol. 

These changes may lead to early contractions and preterm birth.12,13 Maternal obesity also is 

associated with an increased risk of adverse maternal and fetal outcomes.14 Maternal obesity 

and depression are individually associated with an increased risk of poor pregnancy 

outcomes, and research suggests their combined presence has the greatest impact on the risk 

of adverse neonatal outcomes.15 A recent systematic review was conducted to summarize 

the relation between psychological factors and gestational weight gain. Synthesized results 

Alhusen et al. Page 2

J Midwifery Womens Health. Author manuscript; available in PMC 2016 December 31.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



from 35 studies did not find an association between gestational weight gain and depressive 

symptoms. Findings were in contrast to evidence from studies of nonpregnant women, 

which supports an association between depression and weight,16,17 although many studies of 

this association have been underpowered.16 Importantly, studies examining the link between 

depression and gestational weight gain are limited by small sample sizes and participants 

with mild depressive symptomatology.18 Finally, limited research suggests depression is 

associated with an increase in tobacco use and illicit substance use during pregnancy; thus, 

the relation between depression and adverse neonatal outcomes may be mediated by harmful 

substance use.19

Pregnancy represents a critical time period in that poor health practices are clearly 

associated with short-term and long-term health consequences for both woman and child. 

There is a significant need for an enhanced understanding of predictors of health practices 

that extends beyond examining substance use. Illuminating these relationships is important 

not only to enhance our understanding of the factors that predict these behaviors but also to 

identify factors that might be amenable to interventions. Most pregnant women access health 

care during the perinatal period, making it an opportune time to assess facilitators and 

barriers to optimal health practices.

METHODS

Sample

A convenience sample of pregnant women was recruited from 3 obstetric clinics in 

Baltimore, Maryland. These clinics were affiliated with a major academic health system and 

served predominantly low-income, urban women. Eligibility requirements included English-

speaking pregnant women aged 16 years and older and in their second trimester of 

pregnancy with a singleton pregnancy.

Institutional review board approval was received from Johns Hopkins Medical Institution 

prior to study recruitment.

Procedure

The study was discussed with eligible participants during their routine prenatal care 

appointments. After a complete description of the study, written informed consent was 

obtained and participants were interviewed in a private area within the clinic with only the 

researcher and the participant present. The study instruments were read aloud to the women 

and took approximately 30 minutes to complete. All study participants were compensated 

$15 for their time and expertise.

Measures

Study measures included a measure of demographics created by the study team, the Prenatal 

Psychosocial Profile (PPP),20 the Edinburgh Postnatal Depression Scale (EPDS),21 and the 

Health Practices in Pregnancy Questionnaire-II (HPQ-II).22

The PPP consists of 3 subscales that assess social support, stress, and self-esteem. For the 

purpose of this study, the 11-item social support subscale was used to measure each 
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woman’s perceived social support. Using a Likert-type scale of 1 (“very dissatisfied”) to 6 

(“very satisfied”), each woman was asked to rate her level of satisfaction with the support 

she received from her partner. Scores on the social support subscale range from 11 to 66, 

with higher scores indicative of a higher perception of social support. If the woman did not 

report contact with a partner, she completed the scale based on perceived support from a 

close family member. Sample items include: “Helps me out when I’m in a pinch,” and 

“Takes me seriously when I have concerns.” Validity and reliability of each subscale has 

been supported in several studies that have included ethnically diverse rural and urban 

women with reliability estimates of subscales ranging from .78 to .98.20 Adequate reliability 

was demonstrated in the current study (Cronbach’s α = .96).

Depressive symptomatology was measured using the EPDS, the well-validated and most 

widely utilized screening tool for depressive symptoms in the perinatal period.23 The EPDS 

contains 10 items and focuses less on somatic symptoms associated with depression making 

it particularly valuable during the perinatal period.24 Women are asked to rate their 

responses in a Likert-type format and represent how they’ve felt over the past 7 days. 

Sample items include, “I have been able to laugh and see the funny side of things,” and “I 

have felt sad or miserable.” Each item is scored 0 (eg, “not at all,” “never”) to 3 (eg, “most 

of the time,” “quite a lot”) and the total scale score ranges from 0 to 30 with higher scores 

indicative of higher depressive symptomatology. The EPDS has been used with racial and 

ethnic minority women, and several studies have supported its use during pregnancy.23,25 

For this analysis, we used the most widely recommended cutoff score for depressive 

symptomatology during pregnancy (ie, > 12). Consistent with the participating clinics’ 

protocols, any woman with a positive response to item # 10 (“The thought of harming 

myself has occurred to me”) on the EPDS or scoring greater than 12 on the EPDS was 

referred to the clinic social worker and health care provider for further evaluation and 

treatment. A sensitivity rate of 82% with a specificity of 95% has been previously 

demonstrated with this cutoff point in a similar population.26 The Cronbach’s α for the 

current study was .91.

The HPQ-II contains 34 items that ask about health practices in 6 domains including balance 

of rest and exercise, safety measures, nutrition, substance use, health care access, and access 

to pregnancy-related information.22 Responses range from 1 (“never”) to 5 (“always” or 

“daily”) or a word or phrase that indicates the woman’s level of engagement in a specific 

activity (eg, 1—No alcoholic drinks while pregnant to 5—More than 3 alcoholic drinks at 

one sitting). Sample items include, “Since becoming pregnant, I have exercised regularly”; 

“Since becoming pregnant, I have taken herbal remedies other than those recommended to 

me by my doctor or midwife”; and “Since becoming pregnant, I have eaten 5 servings of 

fruits or vegetables in a day.” The total scale score ranges from 34 to 170, with a higher 

score indicative of greater engagement in favorable health practices. Consistent with scoring 

recommendations, this scale was analyzed as a continuous measure.22 Content validity was 

established by a diverse sample of pregnant women and maternal-child health experts,22,27 

and Cronbach’s α for the current study was .90.
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Analysis

Data were analyzed using PASW Statistics 22, Release Version 22.0.0 (SPSS: An IBM 

Company). Data analysis began with descriptive and exploratory statistical analyses, and 

study variables were examined to assess distributions, to identify any outliers, and to 

determine the need for transformation. There were no missing data. A series of generalized 

linear models were conducted and included variables that had P values less than .15 in 

bivariate analyses or were deemed theoretically relevant.

RESULTS

Over a period of 6 months, 174 eligible women were approached to participate, and 166 

(96%) completed the study instruments. The 8 women declining study participation reported 

time concerns. As depicted in Table 1, the majority of women identified as being African 

American (93%), single (54%), and unemployed (77%). Approximately 28% of the women 

were adolescents (defined in this study as 16 to 19 years of age) at the time of data 

collection. Two-thirds (66%) of the women reported less than a high school diploma, and 

nearly half of the women (46%) reported a total annual income of less than $10,000. Nearly 

two-thirds of the women had a body mass index (BMI) category that classified them as 

overweight or obese prepregnancy.

Predictors of Health Practices During Pregnancy

Table 2 presents the mean scores and standard deviations (SDs) for all study measures. 

Scores are presented for adolescents and all other age groups. The mean score on the HPQ-II 

was 121.2 (SD, 19.6; range, 78–159), and the median was 122.0. An examination of HPQ-II 

scores by age group classification revealed significant differences with adolescents reporting 

lower levels of engagement in favorable health practices when compared to women in all 

other age categories (117.2 vs 123.4, P < .001). Specifically, adolescents were significantly 

less likely to report concerns about their health or questions about their pregnancies to a 

physician or midwife than women in all other age classifications. Further, adolescents were 

more likely to report using marijuana, sleeping less than 7 hours at night, and missing more 

than one prenatal appointment (all P < .001 with Bonferroni correction) than women in all 

other age classifications.

Importantly, 59% (n = 98) of the participants exceeded the cutoff score of greater than 12 on 

the EPDS, indicative of depressive symptomatology, and there were no significant 

differences by age group classification. Finally, the mean score on the social support 

subscale was 38.5 (SD = 16.7, range 12–56), and adolescents reported significantly less 

social support than women in all other age groups (34.1 vs 40.6, P < .001).

Participant scores on the HPQ-II and EPDS were strongly negatively correlated (r =−0.80; P 
< .001; Figure 1) suggesting that those participants with higher depressive symptomatology 

reported less engagement in favorable health practices. Engagement in favorable health 

practices during pregnancy was strongly positively correlated with social support (r = 0.75, P 
< .001), suggesting that those women who perceived greater social support reported 

engaging in more favorable health practices than those women who perceived less social 
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support. With regard to sociodemographic indicators, engagement in favorable health 

practices during pregnancy was positively correlated with adolescent age (r = 0.28, P < .

001), income (r = 0.31, P < .001), education (r = 0.47, P < .001), prepregnancy BMI 

classification of overweight or obese (r = 0.32, P < .001), and was not significantly 

associated with marital status or gravidity.

All measured sociodemographic characteristics, prepregnancy obesity, depressive 

symptomatology, and social support were considered for inclusion in a multivariate linear 

regression model predicting engagement in favorable health practices during pregnancy. In 

the final model, age, prepregnancy obesity, depressive symptomatology, and social support 

were significant predictors. Specifically, younger age (ie, 16–19 years), prepregnancy 

obesity, increased depressive symptomatology, and decreased social support were all 

significant predictors of less favorable health practices during pregnancy (all P < .001). The 

final model accounted for 67.8% of the total variance in overall engagement in favorable 

health practices during pregnancy.

DISCUSSION

Findings from this study suggest that a woman’s mental health is strongly associated with 

her ability to engage in favorable health practices during pregnancy. In this sample, 59% of 

the women reported depressive symptomatology. Existing research demonstrates several 

sociodemographic characteristics associated with a higher risk of perinatal depression, 

including poverty, single marital status, lower levels of education, and young age.28–30 

Findings from this study are similar to those of Lindgren who found that pregnant women 

with increased depressive symptoms were less likely to engage in favorable health 

practices.27 Importantly, the majority of the participants in the current study reported living 

in poverty which precludes comparisons across many study samples.

Research has demonstrated an association between depression and smoking in 

pregnancy,31,32 and results from the current study suggest that depressive symptoms are 

associated with less favorable health practices across multiple domains (ie, rest and exercise, 

safety measures, nutrition, substance use, health care access, access to pregnancy-related 

information) further highlighting the importance of screening for depression during 

pregnancy. Further studies with larger numbers of diverse adolescents in particular are 

needed to better understand the association between mental health and engagement in 

favorable health practices.

Extant research also supports a link between social support and perinatal depression. That is, 

women reporting the absence of a supportive partner are at significantly increased risk for 

perinatal depression.36 Social support is widely associated with positive health outcomes.37 

In a sample of rural Hispanic women at risk for postpartum depression, social support from 

a significant other and family member were significant predictors of nutrition self-care.38

Perceived social support was lower in the women in this sample than in other studies.39,40 

An important finding in the current study was that adolescents perceived less social support 

from a partner or close family member than women in all other age groups. Further, they 
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were less likely to report asking a health care provider if they had questions related to the 

pregnancy or if there was something they didn’t understand. Research indicates that women 

who perceive more social support are more likely to seek health information than women 

who perceive less social support, yet this relationship in adolescents heretofore was largely 

unexplored.37 In the current study, there were not significant differences in depressive 

symptomatology between adolescents and other age groups, yet adolescents were less likely 

to engage in favorable health practices. A greater understanding of the role of social support 

and engagement in favorable health practices is an important area of continued inquiry, 

particularly for low-income women who have less formal support systems in place. 

Qualitative studies exploring how pregnant adolescents define social support, who they turn 

to for support, and what resources they are inclined to access for pregnancy-related 

information are needed to best address their unique needs.

Maternal obesity is a well-established risk factor for a number of adverse pregnancy, 

neonatal, and early childhood outcomes.41,42 Importantly, more than two-thirds of the 

women in this sample had a prepregnancy BMI classified as overweight or obese, and the 

presence of this classification was an independent predictor of lower engagement in 

favorable health practices during pregnancy. In a large sample of women trying to conceive, 

obese women were more likely to engage in unhealthy weight loss practices, including 

smoking.43 In a sample of low-income women, diet quality (assessed via 24-hour diet recall) 

was not significantly related to prepregnancy BMI, yet women with low dietary quality had 

significantly more depression and less social support.44 Importantly, the study was not 

powered to assess differences in dietary quality among depressed women of varied BMI 

classifications. Finally, a mixed-methods study conducted among a sample of low-income 

pregnant women, with a mean prepregnancy BMI of 28.0, demonstrated that excessive 

weight gain was common, nutritional knowledge was poor, and few women engaged in 

healthy behaviors.45 Taken together, this research suggests that low-income women with 

prepregnancy obesity are in need of additional supports to optimize healthy behaviors during 

pregnancy.

This study has several important limitations. First, study measures were collected via self-

report in a cross-sectional manner precluding our ability to make inferences about their 

causal relationships. Also, as is true in many studies that rely on self-report, tobacco use and 

substance use may have been underreported. Further, we did not have access to accurate data 

on weight gain during pregnancy, which is an important consideration. Despite this, the final 

model explained a large amount of variance in health practices during pregnancy. Finally, 

study findings are based on a convenience sample and therefore cannot be generalized 

beyond this group of women. Nonetheless, this study provides compelling evidence of the 

important relations among social support, depressive symptomatology, and engagement in 

favorable health practices during pregnancy in a sample of low-income, predominantly 

African American women.

Clinical Implications

The American College of Obstetricians and Gynecologists recommends that health care 

providers screen women at least once during the perinatal period for depression and anxiety 
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symptoms, acknowledging that perinatal depression often goes unrecognized because 

changes in sleep, energy, and appetite may be attributed to physiologic changes associated 

with pregnancy.33 Thus, it is particularly important that health care providers are assessing 

mental health early in the perinatal period, given its association with health practices as well 

as maternal and early childhood outcomes.

Low-income perinatal women, particularly adolescents, face many barriers to treatment for 

depression and its related sequelae.34 Health care providers are urged to provide critical 

linkages to gateway organizations, such as the local department of health, outpatient mental 

health programs, and community-based organizations that include mental health services as 

a component of care. Providing a referral to a local home visiting (HV) program is another 

important consideration in optimizing health outcomes. While mental health is not a primary 

focus of many home visiting programs, research supports that a positive relationship 

between the home visitor and the woman is beneficial to maternal mental health, particularly 

among adolescents.34,35

Policy Implications

The Patient Protection and Affordable Care Act46 expanded health care coverage for 

millions of women, yet there are many opportunities to further improve perinatal health, and 

these will be discussed in context of the current study’s findings. To optimize maternal 

health, experts have recommended that prenatal care be delivered within the context of a 

medical home and that every woman in the United States should be provided access to a 

medical home.47,48 This would eliminate the fragmented health care delivery that 

disproportionately impacts low-income women, allowing them to utilize the medical home 

before, during, and beyond pregnancies. Health care services should include primary and 

preventive care, family planning, health education, and social services.48 This would allow 

for higher levels of care coordination improving access to necessary supports. Further, 

greater attention could be given to the behavioral and psychosocial needs of each woman. In 

this model, the health educator is responsible for providing health promotion activities either 

individually or in a group setting (eg, Centering Pregnancy), and the activities are focused on 

nutritional counseling, weight management, stress reduction, and relevant behavioral 

modifications.48 Those women with, for example, significant dietary issues could be referred 

to a dietitian for further evaluation and treatment. This model better targets health promotion 

activities while capitalizing on each provider’s strengths (eg, obstetricians aren’t providing 

comprehensive nutritional counseling).48

CONCLUSION

Nearly two-thirds of the women in this sample reported depressive symptomatology, and 

depressive symptomatology was significantly associated with poor social support and less 

engagement in favorable health practices during pregnancy. Improving mental health care, 

particularly for low-income women who face unique barriers to care, has significant 

implications for the well-being of women, children, and families. As the work on health care 

reform continues, maternal-child health care providers are urged to play an active role in 

further elucidating what should constitute essential services for women’s health. Health care 
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providers, researchers, policymakers, and health plan administrators must work together if 

we are to realize improvements in maternal and childhood outcomes during the perinatal 

period.
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Quick Points

✦ Pregnancy represents a critical time period during which maternal health 

practices contribute significantly to maternal, neonatal, and early childhood 

outcomes.

✦ It is important to better understand factors that influence a woman’s ability 

to engage in favorable health practices during pregnancy, particularly 

among women at highest risk for poor outcomes in an effort to best support 

them in achieving optimal pregnancy outcomes.

✦ Most pregnant women access health care during the perinatal period, 

making it an opportune time to assess facilitators and barriers to favorable 

health practices.

✦ Findings from this study suggest that a woman’smental health is strongly 

associated with her ability to engage in favorable health practices during 

pregnancy.
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Figure 1. The Relation Between Engagement in Favorable Health Practices and Depressive 
Symptomatology
Scatterplot of the relation between health practices during pregnancy and depressive 

symptomatology. Higher scores on the HPQ-II indicative of engagement in more favorable 

health practices. Higher scores on the EPDS indicative of greater depressive 

symptomatology.
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Table 1

Participant Sociodemographic and Clinical Characteristics (N= 166)

Characteristic n (%)

Age, mean (range), y 23.3 (16–39)

16–19 46 (28)

20–24 58 (35)

25–29 35 (21)

30–39 27 (16)

Race

African American 155 (93)

White non-Hispanic 9 (5)

Other 2 (2)

Education

Less than high school 110 (67)

High school graduate/GED 45 (27)

Some college/trade school 5 (3)

College/Trade school graduate 6 (3)

Marital status

Single 90 (54)

Partnered/not married 56 (34)

Married 17 (10)

Divorced 2 (1)

Widowed 1 (1)

Employment status

Unemployed 127 (77)

Employed full-time 25 (15)

Employed part-time 14 (8)

Total household income

Under $10,000 76 (46)

$10,001–$20,000 66 (40)

$20,001–$30,000 12 (7)

$30,001–$40,000 8 (5)

> $40,000 4 (2)

Gravidity

Multiparous 112 (68)

Primiparous 54 (32)

Prepregnancy BMI classification, (kg/m2)

Underweight (< 18.5) 7 (5)

Normal (18.5–24.9) 42 (26)

Overweight (25.9–29.9) 60 (36)

Obese (30.0 and above) 55 (33)
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Table 2

Participant Scores on Study Instruments (N= 166)

Health Indicator (Score Range)

Adolescents
(n = 46)

Mean (SD)

All Other Age Groups
(n = 120)

Mean (SD) P Value

Depressive symptomatologya 13.7 (8.6) 13.9 (7.6) .21

Social supportb 34.1 (15.9) 40.6 (16.8) < 0.001

Engagement in favorable health practicesc 117.2 (21.9) 123.4 (18.8) < 0.001

a
Edinburgh Postnatal Depression Scale score range is 0–30.

b
Prenatal Psychosocial Profile score range is 11–66.

c
Health Practices in Pregnancy Questionnaire-II score range is 34–170.
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