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Abstract  

The incidence of postpartum depression (PPD) is estimated at 

13-19%, with effects reaching far beyond the affected mother. However, 

its precise cause is still unknown. In this double-blinded study, a 30-

question Maternal Expectations Survey (MES) was developed to 

explore the notion that unmet maternal expectations for labor, 

delivery, and the immediate postpartum period impose risk factors for 

PPD. The MES was administered to postpartum women at Banner 

Good Samaritan Medical Center; and scores were compared to those on 

the Edinburgh Postnatal Depression Scale (EPDS), administered 6 

weeks postpartum to the same women in the outpatient setting of the 

clinic of their attending physician. Results of this interim analysis, 

using Poisson regression models, indicated that there is no significant 

correlation between total MES score and EPDS score. Two MES 

queries (relating to spontaneous onset of labor and coping mechanisms 

during labor) are independently predictive of an increased EPDS score.  

With attainment of adequate power, other components of the MES may 

emerge as genuine risk factors for PPD and help identify women who 

would benefit from earlier-than-usual, pre-emptive postpartum 

counseling. This study also served to buttress the validity of 
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considering the presence of neonatal health complications as a risk 

factor for PPD; and, conversely, it identified obstetric complications, 

neonatal health complications and a recent stressful life event as 

significant predictors of an increased MES score. Additionally, the 

presence of a written birth plan is also a significant predictor of 

increased MES indicating that more maternal expectations have gone 

unmet.  
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Introduction  

Postpartum depression (PPD), as defined by the Diagnostic and 

Statistical Manual of Mental Disorders (DSM-IV), is an initial episode 

of a mood disorder/anxiety or a recurrent episode of a prior 

mood/anxiety disorder that occurs during the postpartum period up to 

a year after the birth.1 The actual peak onset described in the medical 

literature ranges from nine days postpartum and beyond.  PPD is a 

disorder whose effects reach far beyond the affected mother.  The 

entire family unit can suffer and the emotional distress can interfere 

with infant bonding and child development.  In the worst cases, 

maternal suicide and infanticide have been reported.  The prognosis for 

spontaneous recovery from PPD is good. However, early diagnosis and 

treatment, to limit its duration, may be helpful in preventing some of 

the long-term sequelae discussed above. 

The reported incidence of PPD varies widely throughout medical 

literature. Recent systematic reviews indicate an incidence of up to 

19.2%. 2 Other studies indicate that it may be as low as 5.6% or as high 

as 25%. 3 The variability is likely due to a lack of consistency in the 

timing and type of evaluation used for identifying women with PPD.4,5  

As the most common postpartum disorder, PPD has come to the 
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forefront of research in women’s health.  So much so, that it was 

named a major research priority by the president of the American 

College of Obstetrics and Gynecology, who called for research to 

improve the current understanding of incidence and onset.3 
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Table 1 
 

The symptoms of postpartum depression 6,7 
 

 Anxiety 
 Hopelessness 
 Decreased energy 
 Weight loss 
 Feelings of guilt 
 Loneliness 
 Feelings of inadequacy 

 Insomnia 
 Decreased appetite 
 Irritability 
 Difficulty bonding with baby 
 Sensation of being 

overwhelmed 
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There are several well-defined symptoms of postpartum 

depression (table 1).  It should be noted however, that symptoms can 

vary and that many women do not report symptoms of PPD 

immediately, or at all, because they often mistake them as normal 

postpartum emotions, owing to lack of sleep and other stressors.  

Additionally, women who suspect depression often feel shame about 

their feelings, which further discourages them from seeking help.  To 

further compound the problem, relatively low numbers of mothers 

actually seek treatment once it is determined that they do have PPD.8  

In recent years research has focused on a variety of potential 

endocrine factors and their relationship to PPD.   These include 

progesterone, estriol, estradiol, cortisol, corticotrophin releasing 

hormone (CRH), prolactin, thyroid stimulating hormone, 

triiodothyronine/thyroxine and placental corticotrophin releasing 

hormone (pCRH).9  The prevailing theories related to endocrine 

involvement are often based on the assumption that PPD is associated 

with the abrupt hormonal changes associated with parturition.  

Indeed, one recent study proposed that prenatal serum pCRH levels 

could be used as an antenatal biomarker in conjunction with the more 

traditional postpartum surveys.10 Research continues in this area. 
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Table 2 
 

Strong to Moderate Psychosocial risk factors for PPD11,12 (fig 2) 
 
 Depression or anxiety during 

pregnancy 
 Personal history of 

psychiatric illness 
 Family history of psychiatric 

illness 
 Stressful life events (divorce, 

loss of job, death of a loved 
one) in the previous 12 
months. 
 

 Lack of social or emotional 
support from partner, friends 
or family 

 Maternal neuroticism. 
 Obstetrical complications 
 Maternal unemployment or 

head of household 
unemployment 

 Financial strain 
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In addition to endocrine factors there are several known 

psychosocial risk factors (table 2).  These risk factors are intended to 

prompt care providers to further investigate PPD when experienced by 

postpartum women.  Conspicuously absent from this list, however, are 

issues surrounding the perinatal experience itself.  There is minimal 

information in the literature regarding which, if any, factors related to 

birth experience have an effect on risk for postpartum depression.  

Studies have shown that maternal satisfaction with the birth 

process is related to a woman’s sense of control over the birthing 

experience.13 In an effort to achieve this sense of control, some women 

develop elaborate birth plans that clearly state their preferences for 

the birthing environment, as well as for medical interventions and care 

for themselves and their newborn.  The birth plan has been described, 

in lay literature, as a way to ensure a fulfilling birth experience.  

However, the birth plan is only one of many expectations that mothers 

have regarding the birthing process.  When considering the benefits of 

a maternal perception of control, in combination with the inherent 

unpredictable nature of the birth process, a natural question is 

whether there is any association between unmet maternal expectations 

of the actual birth experience and postpartum depression.  This study 
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explored the notion that unmet maternal expectations surrounding the 

birthing experience constitute a risk factor(s) for PPD. 

  



 

15 
 

Research Materials and Methods  

 This study was conducted at Banner Good Samaritan Medical 

Center (BGSMC), a 662 bed hospital with a level III perinatal care 

center, attending 5,582 deliveries in 2010.  Physicians with obstetrical 

privileges in the hospital represent 15 distinct community and 

academic practices throughout central phoenix.   

There were two phases of data collection, each utilizing a 

different survey tool.  Phase I sought to qualitatively analyze if 

maternal expectations of the perinatal period were met.  That is, were 

events that took place in the hospital consistent with the mother’s 

expectations? To determine this, a Maternal Expectations Survey was 

developed that consisted of thirty questions derived from the lay 

literature regarding birth plans.   This tool has not been previously 

validated. However, feedback from several labor and delivery nurses, a 

practicing Obstetrician Gynecologist and mothers in the community 

was considered regarding the legitimacy of the questions.  

All women in the postpartum unit, who self identified as English 

speaking, were invited to participate in the study.  The nursing staff 

administered the survey just prior to hospital discharge. Women who 

elected to enroll completed the survey and returned it to their nurse in 
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a sealed envelope.  Nursing staff and physicians were blinded to the 

results of the MES.  Women who participated in the study were 

blinded to the scoring methods of the survey and treating physicians 

and nursing staff were blinded to patient MES data promoting 

unbiased maternal responses.  

Along with the Maternal Expectations Survey, we collected 

pertinent patient demographic data as well as information regarding 

the known risk factors listed in Figure 2.  In an effort to reduce risk 

factors related to neonatal complications, we excluded anyone with 

parturition at a gestational age of less than thirty-seven weeks.  

In phase II of data collection, we solicited participation from all 

physicians who practice obstetrics at Banner Good Samaritan.  

Patients who initially enrolled in the study, but who were cared for by 

physicians who elected to not participate in were not followed.  Data 

collection took place in the outpatient setting at the clinic of the 

attending physician. In this phase, our goal was to identify those 

women in the cohort who were at risk for PPD.  We used the 

Edinburgh Postnatal Depression Scale (EPDS) defined in the 

literature as the current standard of care screening tool at 6 weeks 

postpartum. The EPDS consists of 10 statements (table 3), each 
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associated with multiple answers categorized as 0, 1, 2 or 3 on a 

severity scale. The scale is complete when a single answer is selected 

for each statement.  A score ≥ 13 out of 30 is an accepted predictor of 

postpartum depression. The EPDS has been validated in multiple 

languages for use at six weeks postpartum.14 
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Table 3 
Edinburgh Postnatal Depression Scale Statements15 

   
1. I have been able to laugh and see the funny side of things. 
2. I have looked forward with enjoyment to things. 
3. I have blamed myself unnecessarily when things went wrong 

4. I have been anxious or worried for no good reason. 
5. I have felt scared or panicky for no good reason 
6. Things have been too much for me 

7. I have been so unhappy that I have had difficulty sleeping 
8. I have felt sad or miserable 
9. I have been so unhappy that have been crying 

10. The thought of harming myself has occurred to me 
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All of the physicians who attend deliveries at Banner Good 

Samaritan Medical Center were invited to participate in the study and 

administer the EPDS in their outpatient clinics.  To facilitate 

completion of the screening, patient participation was disclosed to the 

physician just prior to the postpartum follow up visit. 

To determine whether the Maternal Expectations Survey (MES) 

is a significant predictor of an EPDS ≥ 13, assuming a prevalence of 

EPDS of 0.1, and assuming that an increase in one SD on the MES 

scale would yield an odds ratio of 2.0, a sample size of 300 gives a 

power of 0.77 assuming a two- tailed alpha of 0.05.  

Continuous variables are reported as means and standard 

deviations, and since all but gestational age are non-normal, medians 

are also reported.   Categorical variables are reported as numbers and 

percentages.  Univariate analysis was performed using Spearman rank 

correlation, as well as Mann-Whitney U tests.  Variables associated 

with the outcomes of EPDS and MES scores are entered into Poisson 

regression models.  The regressions are performed using deviance 

correction for over dispersion, as the means of each distribution 

(figures 1a, 1b) are not equal to the variances MES: mean 4.13, SD 
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4.07; EPDS: mean 4.07, SD 3.79.  A two-tailed p< 0.05 is considered 

significant.  
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         Figure 1a – MES scores  Figure 1b – EPDS scores 
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Results 

A large number of women did not return for their six week 

postpartum follow up appointment and consequently did not complete 

the EPDS screening tool.  Lastly, some of the EPDS scales were 

unidentifiable due too illegible handwriting.   Secondary to the 

aforementioned factors, our study has a total of 68 subjects; therefore, 

this is an interim analysis as the ideal sample size is 300. 
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Table 4 
Maternal demographics  Mean SD Median 
Maternal age 30.2 5.50 30.5 
Gestational age 39.4 0.80 39.43 
# of pregnancies 2.51 1.63 2.00 
# of living children 2.21 1.38 2.00 
Maternal Ethnicity 
Caucasian Hispanic African 

American 
Asian 
India

n 

Native 
American 

Other Not 
reported 

n=31 n=21 n=2 n=2 n=3 n=4 n=5 
Maternal Age Categories 

 Freq. Percent Valid percent  Cumulative 
Percent 

16-24 11 16.2 16.2 16.2 
25-34 42 61.8 61.8 77.9 
35-44 15 22.1 22.1 100 
Total 68 100.0 100.0  

Gestational Age Categories 
 Freq. Percent Valid Percent Cumulative 

Percent 
37 3 4.4 4.4 4.4 
38 16 23.5 23.5 27.9 
39 32 47.1 47.1 75.0 
40 17 25.0 25.0 100.0 

Total 68 100.0 100.0  
 
 
  



 

24 
 

Table 5 

Maternal Expectations Survey 
Questions and Results  

No [n 
(%)] 

1 My labor started as I expected (naturally, induction). 11 (16%) 

2 My mode of delivery was as I expected (C-section, 
vaginal). 8 (12%) 

3 
My method of medical pain management (IV 
medication, epidural, none) during labor and delivery, 
was as I expected. 

7 (10%) 

4 
My success with alternative coping mechanisms (bath, 
breathing, massage, other) during labor was as I 
expected 

9 (14%) 

5 My level of pain in labor and delivery was as I 
expected. 18 (27%) 

6 My ability to walk and change positions in labor and 
delivery was as I expected. 12 (18%) 

7 The amount of time spent monitoring my baby’s heart 
rate was as I expected. 4 (6%) 

8 The use of pitocin (an IV labor enhancing medication) 
was as I expected. 11 (17%) 

9 My need for an episiotomy was as I expected. 14 (47%) 

10 My need for assisted delivery (vacuum, forceps) was 
as I expected. 18 (30%) 

11 The pushing phase of my labor was as I expected. 15 (23%) 

12 My ability to cope emotionally during labor and 
delivery was as I expected. 8 (12%) 

13 My ability to eat and drink while in labor was as I 
expected. 11 (17%) 

14 My health in labor, delivery and after my baby was 
born, was as I expected. 

10 
(6.7%) 

15 The level of discomfort that I experienced after my 
baby was born was as I expected. 16 (24%) 
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16 The doctor who was present at my baby’s birth was 
whom I expected. 16 (24%) 

17 My experience with the doctor was as I expected. 3 (4%) 

18 The level of non-medical (spouse, family, doula…) 
support that I received was as I expected. 3 (4%) 

19 
My experience with the nursing staff during labor, 
delivery and after my baby was born was as I 
expected. 

3 (4%) 

20 The medical care provided for my baby was as I 
expected. 1 (1%) 

21 
My level of participation in medical decision-making 
during labor, delivery and after my baby was born was 
as I expected. 

2 (3%) 

22 My baby’s physical condition at birth was as I 
expected.   5 (7%) 

23 The length of time between delivery and me holding 
my baby was as I expected.  11 (16%) 

24 My mode of infant feeding (breast, bottle) is as I 
expected.  9 (13%) 

25 My ability to feed my baby is as I expected. 12 (18%) 

26 The amount of time my baby spent with me in my 
room was as I expected.  3 (4%) 

27 The length of time that my baby and I were in the 
hospital was as I expected.  15 (22%) 

28 My level of comfort when I'm caring for my baby is as 
I expected. 6 (9%) 

29 The hospital atmosphere (room, food, other) is as I 
expected. 11 (16%) 

30 My ability to document my labor and delivery 
(pictures, video) was as I expected. 4 (6%) 
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Table 6 
Reported risk factors for PPD and Written Birth Plan Data 

Risk Factors N Y % of n =35 with risk  
(3/68 were unreported)  

R1 History of depression in 
pregnancy 

55 10 17% 

R2 History of psychiatric illness 64 1 1.5% 
R3 Family history of psychiatric 

illness 
60 5 9.2% 

R4 Stressful life event in 
previous 12 months 

54 11 17% 

R5 Have a written birth plan 54 11 17% 
R6 Feel supported by friends, 

family or partner 
6 59 9%  

(felt unsupported) 
R7 Maternal neurotiscism 58 7 11% 
R8 Obstetric complications  56 9 14% 
R9 Newborn health 

complications 
61 4 6% 

R10 Unemployed head of 
household 

58 7 11% 

R11 Financial strain 62 3 5% 
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Total MES score did not significantly correlate with EPDS.  

Owing to the relatively low number of companion MES/EPDS pairs 

analyzed, all independent variables with p<0.100 were included in 

Poisson regression models.  There is a univariate relationship between 

MES questions 1 and 4 resulting in an increase in EPDS scores.  

Question 29 was included in the regression model with a p value of 

0.094.  Similarly, PPD risk factors 4, 5 and 9 were also included with p 

values <0.10.  An increase in gestational age at the time of parturition 

univariately correlated with a decrease in EPDS scores. (Table 7) 
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Table 7 
Correlations to EPDS R P 

MES question 1 0.340 0.005 
MES question 4 0.340 0.005 

MES question 29 0.205 0.094 
R4 0.214 0.087 
R5 0.240 0.054 
R9 0.234 0.061  

Total MES 0.066 0.591 
Gestational age -0.223 0.068 

R = Poisson regression coefficient 
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As a secondary analysis, known risk factors for PPD were 

correlated to total MES scores.  Risk factors 4 8, 9 were univariately 

related to an increase in MES scores.  In addition to known risk factors 

for PPD, the relationship between having a written birth plan and 

MES scores was examined.  With a p = 0.008 the written birth plan is 

statistically significant as a predictor of increased MES scores. The 

number of gestations and parturitions inversely correlates with EPDS 

scores. (Table 8) 
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Table 8 
Correlations to MES R P 

Written birth plan  0.310 0.070  
R4 0.214 0.087 
R8 0.322 0.009 
R9 0.293 0.018 

Gestations -0.355 0.003 
Parturitions -0.444 <0.001 

R = Poisson regression coefficient 
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When Poisson regression models are built, MES questions 1 and 

4 as well as risk factor 9 are independent predictors for an increase in 

EPDS score.  When these variables are present, the EPDS score is 

increased by their respective multipliers. (Table 9) 
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Table 9      
 
EPDS Poisson regression 

Variable Beta Multiplier p 
MES question 1 0.351 1.42 0.021 
MES question 4 0.760 2.14 <0.001 

Risk factor 9 0.468 1.60 0.020 
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Independent predictors of an increased MES score include having a 

written birth plan, having a recent stressful event (R4) and having 

obstetrical (R8) or neonatal health complications (R9).  Additionally, 

fewer parturitions correlated with and increased MES score. (Table 10) 
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Table 10    
   
MES Poisson regression  

Variable Beta Multiplier p 
Written birth plan 0.488 1.63 0.002 

R4 0.571 1.77 <0.001 
R8 0.404 1.50 0.012 
R9 0.586 1.80 0.002 

Parturitions * * <0.001 
*Each number of parturitions had a different beta and multiplier.  
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Discussion 

This study is a meaningful exploration of maternal expectations 

of the perinatal period as a risk factor for postpartum depression.   The 

impact of this study is significant in that we have potentially identified 

yet other risks factor for postpartum depression.  In an era where 

patient centered practice is emphasized more and more, it is justifiable 

to assess the impact of unmet patient expectations on other outcome 

measures. 

Strengths of this study include considerable patient enrollment 

establishing an initial cohort with a broad demographic (table 4).  The 

return on the Maternal Expectations Survey exceeded our expectations.  

Additionally, we used the EPDS a validated tool to identify 

those women who needed further evaluation for postpartum 

depression.  The EPDS is a tool that is utilized as standard of care and 

is a good outcome measure for this study 

Weaknesses include a significant loss to follow-up for a variety 

of reasons: physician participation: patient compliance with 6 week 

follow up appointments: and clerical problems. Secondary to these 

factors, and despite our large initial enrollment, the study is 

underpowered at n = 68.  With this small sample size there are few 
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women with EPDS scores >13, the validated predictor of PPD. 

Therefore, it is impossible to look at MES variables in relationship to 

that predictive score.  

Additionally, a sizable number of women were excluded on the 

basis of gestational age. Our rational for establishing parturition prior 

to thirty-seven weeks gestation as a criterion for exclusion, was to 

decrease the number of women in the cohort who were coping with 

neonatal complications, a known major risk factor for PPD.   In 

hindsight, a gestational age of thirty-six or even thirty-four weeks 

would have been more appropriate given the likelihood that these late-

preterm neonates would not have significant maladies.     

Possible biases that may have entered into the study include a 

maternal recall bias. Ideally, maternal expectations of the prenatal 

period would have been evaluated prenatally then again prior to 

hospital discharge to eliminate this bias.   This is something that was 

considered, it was thought that completing the surveys prior to 

hospital discharge, rather than at home, decreased the risk of this bias 

to an acceptable rate.    

Another possible bias is the Hawthorne effect. It is human 

nature for people to put forth more effort when they perceive that they 
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are being evaluated.  Although this is not a patient satisfaction survey, 

this may not have been clear to all hospital staff.  Efforts to fulfill 

patient’s expectations may have exceeded average in some instances 

where it was obvious that the Maternal Expectations Survey was going 

to be collected.   This may have been particularly prevalent with the 

nursing staff administering the survey in the recovery units.  It should 

be noted, however, that questions regarding nursing care make up only 

a small component on the overall survey, so it is unlikely that the 

Hawthorne effect would have changed the results dramatically.   

Additionally, the labor and delivery unit, the focus of most of the 

questionnaire, was unaware of the study.  
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Future direction 
 
This is an interim data analysis and the study is ongoing with 

data collection continuing in both the inpatient and outpatient 

settings.  The goal is to power the study adequately with a cohort of 

three-hundred and then to re-analyze the data. 

Also, the Maternal Expectations Survey is an unvalidated tool 

that was created for this project.  We intend to modify the tool based 

on what these data identify as predictors for PPD, to make it more 

succinct and thus more useful in everyday practice.  We also aim to 

establish an MES minimum score that correlates with a greater risk of 

PPD. 

Other avenues to explore include what, if any, effect early 

psychosocial intervention would have on women at risk for postpartum 

depression, based on unmet maternal expectations of the perinatal 

period.   
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Conclusions 
 

The data collected are consistent with the literature regarding 

known risk factors for postpartum depression. Despite our limited 

sample size, the presence of neonatal health complications is an 

independent predictor of increased EPDS scores.  Additionally, MES 

question 4 (related to success with alternative coping methods in labor) 

and question 1 (related to spontaneous verses other type of labor onset) 

are independent predictors of an increased EPDS.  With this in mind, 

and in an attempt to decrease maternal emotional burden should 

things not take place as they had expected, one might speculate that 

there is value in counseling mothers regarding the unpredictable 

nature of labor and delivery.  

A secondary analysis of known risk factors for postpartum 

depression correlating with increased MES scores, indicates that when 

an obstetric complication (R8), a neonatal health complication or a 

recent stressful life event (R4) is present, it is more likely that the 

MES score will be increased.  This suggests that more maternal 

expectations have gone unmet. Conversely, when a mother is 

multiparous the greater the parity, the lower the MES.  
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Lastly, although it is not to be a known risk factor for 

postpartum depression, when the written birth plan variable is 

included in the MES Poisson regression model, the p value is <0.001 

indicating that although not a predictor for post partum depression it 

is a significant independent predictor for and increased MES score.  

Other than indicating that when the written birth plan is in place, 

more maternal expectations have go unmet, the significance of an 

increased MES score is still yet unknown.  
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