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The prevalence of diabetes in 
pregnancy (type 2 diabetes and 
gestational diabetes mellitus 

[GDM]) is growing in the United 
States and globally, making it an 
international public health priority 
(1–8). Women who develop GDM 
(i.e., glucose intolerance first detected 
during pregnancy [9]) are more than 
seven times as likely to develop type 
2 diabetes than women who have had 
a normoglycemic pregnancy (10,11). 
Another complication in pregnancy is 

prenatal depression (PND), estimat-
ed to occur in 5% (12,13) to 51.4% 
(13,14) of the general population. 
Rates of these two medical complica-
tions are high among Latinas in the 
United States—an important fact 
because Latinas are the fastest-grow-
ing ethnic minority group (15), 
have the highest fertility rate in the 
United States (16), experience high 
rates of PND (32% [17]), and are at 
least twice as likely to develop diabe-
tes in pregnancy than white women 
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■ ABSTRACT
Background. Latinas in the United States have elevated rates of diabetes 
and prenatal depression (PND). The presence of diabetes and PND can also 
have a negative effect on women’s self-rated health (SRH), a commonly used 
indicator of health that is consistent with objective health status and is a pre-
dictor of mortality. However, the associations between PND, diabetes, and 
SRH have not been tested, particularly among Latinas, who have elevated 
risk of both medical conditions. To address this gap, this pilot study tested 
the association between PND and diabetes using data from Latinas enrolled 
during their third trimester of pregnancy and explored whether these health 
conditions were associated with SRH in these women. 

Methods. For this study, the Edinburgh Postnatal Depression Scale was 
used to determine PND status, self-reported medical history to determine 
diabetes status, and SRH before and during the current pregnancy in a sample 
of 34 prenatal Latinas. Participants were invited to take part in the study in 
their third trimester of pregnancy. Bivariate analyses and logistic regressions 
were used to test associations between demographic variables, PND, diabetes, 
and SRH. 

Results. There was no significant association between PND and diabetes 
status in this sample of Latinas. There was a significant difference in SRH 
from pre-pregnancy to pregnancy, with worse ratings reported during preg-
nancy. Furthermore, women with PND or diabetes reported worse SRH, even 
after controlling for pre-pregnancy SRH. 

Conclusion. SRH is an important and robust variable associated with 
PND and diabetes in prenatal Latinas, making it an important factor to assess 
when treating this high-risk group. 
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(1,18,19). Given the comorbidity 
of PND and diabetes in pregnancy 
among Latinas and their potential 
long-term effects on mother and 
child, it is imperative to further ex-
plore these two medical conditions in 
this population.

Several studies have found associ-
ations between diabetes in pregnancy 
and PND (20–22). Examining PND 
in the context of diabetes (type 2 
diabetes and GDM) is important 
because both conditions act as risks 
for postpartum mothers and their 
children (23). In mothers, both 
diabetes and PND are risk factors 
for postpartum mood disorders 
(21,24–30). Depressive symptoms in 
mothers have been associated with 
poor overall health (31) and preg-
nancy complications (32,33). PND 
has also been associated with a host 
of negative outcomes for the child, 
including preterm birth (34,35), low 
birth weight (35), negative reactivity/
affect (36–39), sudden infant death 
syndrome (40), and developmental 
delay (41). Furthermore, women with 
diabetes in pregnancy are at increased 
risk for hypertensive disorders and are 
more likely to need cesarean delivery 
(42,43). These health risks are par-
ticularly important for Latinas, who 
have been shown to have increased 
risks of obesity (44) and preeclamp-
sia (45), which have been associated 
with diabetes. Infants of women with 
diabetes in pregnancy, including pre-
gestational diabetes, are at increased 
risk for fetal macrosomia (being large 
for gestational age), obesity, glucose 
intolerance, and diabetes later in life 
(42,46–48). High rates of several of 
these infant risk factors, such as mac-
rosomia (49) and child obesity (50), 
have been found in Latino offspring.

The presence of diabetes and 
PND can also have a negative effect 
on women’s self-rated health (SRH), 
a commonly used indicator of health 
that is consistent with objective 
health status (51,52) and is a predictor 
of mortality (53). Prior studies have 
also shown an association between 
poorer SRH during pregnancy and 

depressive symptoms (54–56), as 
well as between poor SRH and dia-
betes in pregnancy (28,57). However, 
it is unclear how SRH is associated 
with PND and diabetes, particularly 
among Latinas who are diverse in 
countries of origin, nativity, immigra-
tion status, and acculturation. These 
factors are particularly important to 
examine given the complex stress-
ors and risk factors immigrant (58) 
and more acculturated Latinas (59) 
experience. 

Given the predictive role of SRH 
and the long-term implications of 
poor health in pregnancy for maternal 
and child outcomes, it is important 
to explore the effects of diabetes and 
PND on SRH in prenatal Latinas. 
Yet, these associations have not been 
well explored. To address this gap in 
the literature, we tested the associa-
tion between diabetes and PND and 
explored whether SRH was associated 
with these two health conditions in a 
sample of 34 Latinas enrolled in their 
third trimester of pregnancy. Because 
the relationship between PND and 
diabetes may be moderated by key 
demographic characteristics, we also 
explored associations between immi-
grant status, age, education, income, 
marital status, employment, and 
our outcomes of interest. This work 
extends prior research conducted 
with Latinas (60,61) by exploring 
associations between two important 
perinatal health factors (e.g., diabetes 
and depression), maternal character-
istics, and SRH.

Methods
We used data from SEPAH Latina 
(Study of Exposure to Stress, 
Postpartum Mood, Adverse Life 
Events, and Hormonal Function 
Among Latinas), which collected 
health information from 34 Latina 
women from their third trimester of 
pregnancy to 8 weeks postpartum be-
tween July 2013 and April 2014 (see 
Lara-Cinisomo et al. [62] for study 
details). The study was approved by 
the University of North Carolina 
Chapel Hill institutional review 

board. All participants gave written 
informed consent. Interviews were 
conducted in Spanish or English, and 
all women were compensated for their 
participation. 

Measures
Demographic information, self- 
reported medical conditions, and 
medication use were collected at en-
rollment. Depression status was deter-
mined using the Edinburgh Postnatal 
Depression Scale (EPDS), a reliable 
measure of prenatal depressive symp-
toms (63); a score >10 indicated PND 
(64). The EPDS was validated with 
prenatal (65) and Spanish-speaking 
Latinas (66).

SRH was determined from an- 
swers to two social comparison ques-
tions in two time periods: “Compared 
to other people your age, how would 
you describe the state of your phys-
ical health during the year before 
your pregnancy?” or “Compared to 
other people your age, how would 
you describe the state of your physical 
health since you’ve been pregnant?” 
Responses were chosen from a five-
point Likert scale (poor to excellent) 
(67).

Data Analysis
Participant characteristics were sum-
marized using descriptive statistics. 
Using SPSS 23 (IBM, Armonk, N.Y.), 
Fisher exact tests were used to deter-
mine associations between dichoto-
mous variables (e.g., education, dia-
betes status, and PND status), and χ2 
tests determined associations between 
categorical variables (e.g., SRH and 
type of medication). Nonparametric 
tests for paired data determined dif-
ferences in pre-pregnancy and preg-
nancy SRH. Binary logistic regres-
sions were used to determine the 
effect of diabetes on PND. Ordinal 
logistic regressions were implement-
ed to test associations between SRH 
during pregnancy (dependent vari-
able) and diabetes status (e.g., any di-
abetes and GDM). We also controlled 
for PND, pre-pregnancy SRH, and 
demographic characteristics to deter-
mine the unique contributing effect 
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of these variables. Only significant 
predictors were retained in the final 
model. An α level ≤0.05 was used to 
determine significant findings.

Results
Table 1 summarizes descriptive sta-
tistics and shows that 26.5% of 
women reported a diagnosis of dia-
betes, 14.7% reporting a diagnosis 
of GDM, 76.7% were overweight 
or obese, and 32.4% had PND. Less 
than one-fourth (23.5%) rated their 
pre-pregnancy health as fair or poor, 
but this proportion nearly doubled 
during pregnancy (41.2%). Results 
show that SRH was significantly 
lower during pregnancy compared to 
pre-pregnancy (P = 0.022). No signif-
icant associations were found between 
demographic characteristics, diabetes 
status (any diabetes or GDM), any 
SRH, or PND. 

Among women with any type of 
diabetes (type 2 diabetes or GDM) 
during pregnancy, 33% had PND, 
but this proportion was higher among 
women with GDM (40%). Results 
from the logistic regression indicated 
that there was no significant associa-
tion between any diabetes or GDM 
and PND (Table 2). Pregnancy SRH 
was significantly associated with 
PND [χ2 (df 4, n = 34) = 12.40, P = 
0.015]. There were significant dif-
ferences in pre-pregnancy [H(1) = 
5.266, P = 0.022] and marginal dif-
ferences in pregnancy [H(1) = 7.761, 
P = 0.055] SRH by PND status. 
There were also significant differ-
ences in pre-pregnancy [H(1) = 6.021, 
P = 0.014] and pregnancy [H(1) = 
7.251, P = 0.007] SRH by any type 
of diabetes. Differences in pregnancy 
SRH by GDM status were also sig-
nificantly different [H(1) = 4.317, P = 
0.038]; pre-pregnancy ratings differed 
only marginally [H(1) = 2.780, P = 
0.095]. 

Results from the ordinal logistic 
regressions indicated that there was 
a significant and negative association 
between any diabetes and pregnancy 
SRH (P = 0.008) (see Model 1, Table 
3). GDM was also negatively associ-

TABLE 1. Descriptive Statistics of Study Participants (n = 34)
Immigrant status

Immigrant 

U.S.-born

85.3 (29)

14.7 (5)

Marital status

Single

Married or cohabitating

26.5 (9)

73.5 (25)

Education level

Less than high school

High school or more

55.9 (19)

44.1 (15)

Employment

Unemployed

Employed full-time

79.4 (27)

20.6 (7)

Annual household income

<$20,000

>$20,000

Did not know

50.0 (17)

41.2 (14)

08.8 (3)

Diabetes diagnosis

Any type

None

Gestational

Non-gestational

26.5 (9)

73.5 (25

14.7 (5)

85.3 (29)

Medication/vitamin use

Diabetes-related

Other medications or prenatal vitamins

None reported

Missing

23.5 (8)

47.0 (16)

23.5 (8)

5.9 (2)

Prenatal depression status

Depressed

Not depressed

32.4 (11)

67.6 (23)

BMI

Underweight or normal (BMI ≤24.9 kg/m2)

Overweight or obese (BMI ≥25.0 kg/m2)

23.3 (7)

76.7 (23)

Pre-pregnancy self-rated health

Poor

Fair

Good

Very good

Excellent

0 (0)

23.5 (8)

20.6 (7)

35.3 (12)

20.6 (7)

TABLE CONTINUED ON P. 162 →
ated with pregnancy SRH (P = 0.021) 
(see Model 1, Table 4). Given our 
interest in the association between 
diabetes status and pregnancy SRH, 
individual predictors were added to 
the primary model. Results revealed 

that PND was negatively associated 
with pregnancy SRH (P = 0.002); the  
effect of any diabetes on pregnancy 
SRH remained statistically significant 
(P = 0.002) (see Model 2, Table 3). 
Similar results were observed for 
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GDM (see Model 2, Table 4). Adding 
pre-pregnancy SRH to the model 
testing the effect of diabetes (any dia-
betes or GDM) on pregnancy SRH 
rendered its effect nonsignificant (see 
Model 3, Tables 3 and 4); pre-preg-
nancy SRH ratings were significantly 
associated with pregnancy SRH. The 
final models in Tables 3 and 4 show 
that diabetes status was significantly 
and negatively associated with preg-
nancy SRH after controlling for 
PND and pre-pregnancy SRH, which 
was also statistically significant with 
the exception of “good” ratings in the 
any diabetes model. Demographic 
characteristics did not yield any sig-
nificant effects.

Discussion
Close to one in three women in our 
sample reported diabetes, a higher 
proportion than the general prena-
tal population (68). No significant 
associations were found between 
demographic characteristics, diabe-
tes, and PND, possibly because this 
was a rather homogenous group. We 
did not find an association between 
diabetes and PND, which supports 
previous findings (69,70). A possible 
explanation might be that women in 
our study had high self-efficacy and 

felt they were successfully managing 
their disease. The majority of women 
with diabetes were taking diabetes- 
related medication (Table 1), which 
we hypothesize might increase confi-
dence or self-efficacy and reduce the 
potential negative effects of diabetes 
status on their mental health because 
they are actively managing their con-
dition. There is evidence to suggest 
that diabetes self-care and manage-
ment is associated with self-efficacy 
and better mental health outcomes 
(71,72). It will be important to test 
our hypothesis with a larger sample of 
prenatal Latinas diagnosed with dia-
betes. However, PND was significant-
ly associated with pregnancy SRH.

On average, participants rated 
their pregnancy health worse than 
pre-pregnancy health, suggesting that 
women felt worse during gestation. 
Others have found a similar trend, 
with the proportion of poor or fair 
SRH increasing in the third trimes-
ter (55). This shift in their perception, 
from good health pre-pregnancy to 
poorer health in pregnancy, might 
be an expression of pregnancy- 
related issues that were not assessed 
in this study, including poor sleep 
and uncomfortable weight gain, or 
risk factors, such as substance and/or 

TABLE 1. Descriptive Statistics of Study Participants (n = 34)

Pregnancy self-rated health

Poor

Fair

Good

Very good

Excellent

8.8 (3)

32.4 (11)

17.6 (6)

20.6 (7)

20.6 (7)

Age (years), mean (SD) 29.3 (5.9)

Data are n (%) unless otherwise noted. BMI is based on 30 women. Four 
women were lost to follow-up and did not attend the laboratory visit where 
weight and height were recorded.

TABLE 2. Results From the Logistic Regressions for Diabetes 
Status by PND (n = 34)

Any Diabetes GDM Only

β (SE) 95% CI P β (SE) 95% CI P

PND 0.061 (0.48) 0.21–5.37 0.942 0.393 (1.00) 0.21–10.46 0.693

TABLE 1. Descriptive Statistics of Study Participants (n = 34), 
continued from p. 161

tobacco use and economic hardship 
(55). 

Similar to previous studies (54,55), 
we found that women with PND 
and diabetes rated their health sig-
nificantly worse than individuals 
without these conditions. To further 
explore these associations, we tested 
the effect of PND and diabetes on 
pregnancy SRH and found a signif-
icant and negative association. To 
determine the effect of pre-pregnancy 
SRH, we controlled for this variable 
in our regression models and found 
that pre-pregnancy SRH reduced 
the effect of diabetes on pregnancy 
SRH, suggesting that pre-pregnancy 
SRH is a robust variable that may 
capture latent variables associated 
with diabetes in pregnancy. However, 
when PND and pre-pregnancy SRH 
were added to the diabetes mod-
els, we found that pre-pregnancy 
SRH did not reduce the effect of 
diabetes on pregnancy SRH, sug-
gesting that these two variables make 
unique contributions that should be 
explored further. Others have found 
that as depressive symptoms increase 
during pregnancy, SRH worsens (56). 
However, these associations were not 
explored in the context of diabetes 
in prenatal women. Future studies 
should look at specific health condi-
tions, maternal mood, and SRH, as 
well as beliefs about those conditions, 
to help further understand the rela-
tionships found in this study.

Although this study sheds light 
on the relationship between PND, 
diabetes, and SRH, it has some lim-
itations. First, the study had a small, 
homogenous sample, making the 
results more specific to Latinas with 
similar demographic characteristics. 
Future studies should use larger 
cohorts of Latinas from diverse socio-
economic backgrounds. Additionally, 
subsequent studies should include 
non-Latinas with similar demo-
graphic characteristics to this sample 
to determine whether cultural beliefs 
or perceptions are associated with 
feelings about diabetes in pregnancy. 
Subsequent studies should explore the 
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mediating effects of pre-pregnancy 
exercise, substance use, and poverty 
on associations between PND, dia-
betes, and SRH. Additionally, this 
study lacked pre-pregnancy meta-
bolic data, which prevented us from 
exploring whether they are associated 
with PND and SRH. Given previ-
ous research showing a relationship 
between high pre-pregnancy BMI 
and perinatal depression (73,74), it 
is likely we would have had similar 
results. However, this speculation 
should be confirmed empirically. 
Because less is known about the 
association between pre-pregnancy 
BMI and SRH, future studies should 
include pre-pregnancy BMI to assess 
its effect on SRH. Finally, this study 
did not measure glucose control, 
which has been shown to be asso-
ciated with depression during the 
perinatal period (75) and SRH (76) in 
non-perinatal populations. Therefore, 
future studies should include the col-
lection of blood glucose levels from 
participants to test the association of 
glycemic status  with mood and wom-
en’s own health perceptions. Finally, 
subsequent investigations should 
include a qualitative component to 
further understand the challenges 
pregnant women with diabetes face 
as they relate to cultural expectations 
and needs to allow for more culturally 
sensitive care and self-management.

Clinical Implications
Given findings regarding the associ-
ations between SRH, PND, and di-
abetes, health care providers should 
assess SRH throughout the course of 
pregnancy in women with PND to 
identify women who are experiencing 
additional effects on self-assessments 
because of poor mental health. 
Screening for poor SRH may offer 
providers an opportunity to educate 
women at risk of depression and pro-
vide coping strategies or treatment as 
needed. 
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