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INTRODUCTION

Postpartum depression (PPD) is defined in the Diagnostic
and Statistical Manual of Mental Disorders- IVl as a
major depressive episode that occurs within 4 weeks
after delivery. However, investigators describe a
dramatic increase in the incidence of mood disorder
after childbirth, with the largest risk in the 90 days after
delivery.™

Community studies found the prevalence of PPD to be
13 percent.!

A significant number of men become depressed when
their wife affected with PPD, further exacerbating
the effects of PPD on the mother, marriage, and child
development®® Both, antenatal and postpartum
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depression can interfere with maternal-infant bonding,
thereby adversely influencing infant development./*'!
The negative interaction patterns formed during the
early critical bonding period may impact on later child
development, despite recovery from PPD.’! As
an example, conduct disorders,!"l inappropriate
aggression,”” and cognitive and attention deficits!'*'!
have been described in children exposed to maternal
psychiatric illnesses. However, maternal remission can
have a positive effect on offspring."*! Both, paternal and
maternal depression has been associated with behavioral
problems in children evaluated at 42 months.” Strain
in the marital relationship is both a risk factor for and
consequence of PPD.!"

Suicide and infanticide are more likely to occur with
postpartum psychosis than with postpartum depression.
However, there is an increased risk of suicide,
particularly in the most severe cases.!”l Fetal or infant
death appears to be a strong risk factor for suicide M
PPD increases the risk for further episodes of major
depression, both puerperal and nonpuerperal.i*”!

In summary, postnatal depression is a mental and
emotional condition that can affect women during
the first postnatal year. Since, the effects of postnatal
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depression are known to go beyond the mother in that it
also affects the partner and the child. Additionally, severe
postnatal depression can lead to infanticide, as well as
maternal death, often by suicide. The emerging picture is
that postnatal depression is indeed a public health problem.

Evidence demonstrates that all countries are faced with
the challenge of postnatal depression, but low- to middle-
income countries face the greatest burden. However, it also
uncovered that not all women are assessed for postnatal
depression, nor do all women receive treatment.™’!

These data highlight the need for universal screening of
maternal depression during the postpartum period. In
this way a tremendous researchers going to establish valid
and reliable tools including community based self report
scales, biological markers, statistical analysis methods and
personality traits or PPD risk factors checklists for early
screening and detection of PPD.

This is an active research area in women public health.

The aim of the present study is to develop a relatively simple
screening tool from the significant variables associated with
PPD to detect delivered women at high risk of having PPD.

MATERIALS AND METHODS

The study was conducted in rural areas of Isfahan province
in central zone of Iran. The health centers in the area are
responsible for providing health care services and socio-
demographic data is available for all resident families
including pregnant and child rearing women.

Participants were all rural women in Isfahan province who
had a child ranging from 2 to12 months. Based on primary
information from the health system of Isfahan University of
Medical Sciences, about 8,000 eligible pregnant women were
recruited in this study. Of those, 476 were excluded because
of illiteracy and the rest invited to participate. A total of
7,300 agreed to complete the self report questionnaires
using a written consent form. From them, 673 were excluded
because they were incomplete and our final analysis was
carried out on 6,627 participants.

This cross-sectional study (year of study) was carried on
2007, out jointly between the Behavioral Sciences Research
Center (BSRC) and The Vice-Chancellor for Health of Isfahan
University of Medical Sciences. Mental health professionals
from local departments of the Vice-Chancellor for Health of
Isfahan University supervised the data collection, as well
as training the staff of health centers in all aspects of the
study including its objectives and design. The BSRC’s ethics
committee approved the design of the study.
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All eligible women were invited to attend the health
centers on specified dates so as to complete the self
report questionnaires. Participants who were unable to
attend the center completed the questionnaires in their
homes. The completed questionnaires were collected
and then referred to mental health professionals of
local departments. These mental health staff followed
up women who were found to be severely depressed or
suicidal on the questionnaire and evaluated the need for
further intervention. The questionnaireincluded a number
of variables to assess the risk of post-partum depression
as shown in Table 1.

The Persian version of Beck Depression Inventory
(BDI-II) 21 was used both to screen for possible PPD and
provide a measure of severity, since the calibration of the
Persian version of Edinburgh Postnatal Depression Scale
(EPDS) was not available at that time of data collection.
The BDI questionnaire is 21-items with a four-point
scale ranging from 0 to 3 score. Depression severity of a
respondent is the sum of the score on each item, ranging
from 0 to 63 score. The average internal-consistency of
the total scores is 0.86 for psychiatric patients and 0.81 for
normal adults. The average correlation of the BDI total
scores with clinical ratings of depression was greater than
0.90 for the both psychiatric patients and normal adults.
Based on the score obtained, the severity of possible
depression was assigned as follows: 0-9 (no depression),
10-16 (mild depression), 17-29 (moderate depression) and
30-63 (severe depression).l224

Split-half validation was used to develop the risk score.
The data set was randomly divided into 2 data set
generation the two 50% random sample of cases using
SPSS package version 18. The training data set was used
to develop the model, and the validation data set was used
to validate the developed the risk factors of postpartum
depression risk score. In the training data set, predictors
at enrollment were examined using multiple logistic
regression analysis by STATA version 9.0%! to compute
the P coefficients and odds ratio (OR) for the dependent
variables associated with possible PPD in this study. The
candidate baseline variables used for model selection
included child age (month), breast feeding (0 if Yes and 1 if
No), child height, mother hygiene behavior (1 if poor and 2
if good), parental attitude to child gender (1 if Yes, 2 if No
and 3 if No difference), attitude to pregnancy (1 if Desired,
2 if Desired but not that time and 3 if undesired), history of
depression (0 if No and 1 if Yes), mother age (year), mother
education (1 if illiterate, 2 if primary/secondary, 3 if high
school/university), mother occupation (1 if employee
and 2 if housewife), number of mother’s children, and
number of care delay (0 if non-delay and 1 if equal or
more than 1 time delay). Validation of the risk equation
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Table 1: Baseline characteristics of 6,628 pregnant women in the training and validation data sets for the
development of a risk score to predict postpartum depression (PPD)

Characteristics?

Training Data Set (n=3354)

Validation Data Set (n=3274)

Non-depress Depress P-value Non-depress Depress P-value

Child sex

Boy 1087 (63) 639 (37) 1084 (63.4) 625 (36.6)

Girl 978 (62) 599 (38) 0.596 963 (63.3) 559 (36.7) 0.926
Breast feeding

Yes 1938 (62.8) 1148 (37.2) 1907 (63.3) 1091 (36.4)

No 111 (57.5) 82 (42.5) 0.141 119 (59.5) 81 (40.5) 0.243
Mother hygiene behavior

Poor 282 (55.3) 228 (44.7) 276 (57) 208 (43)

Good 1782 (63.9) 1006 (36.1) <0.001 1766 (64.3) 982 (35.7) 0.002
Mothers Education

llliterate 925 (59.3) 634 (40.7) 952 (61.2) 603 (38.8)

Primary/secondary 518 (61.5) 324 (38.5) 506 (62.2) 308 (37.8)

High School/University 648 (68.6) 297 (31.4) <0.001 607 (67.8) 288 (32.2) 0.004
Mothers Occupation

Employee 109 (70.8) 45 (29.2) 102 (70.3) 43 (29.7)

House wife 1972 (62) 1208 (38) 0.028 1959 (62.9) 1153 (37.1) 0.071
Parental attitude to child sex

Yes 772 (60) 514 (40) 822 (62.9) 484 (37.1)

No 201 (53.6) 174 (46.4) 180 (52.6) 162 (47.4)

No difference 1115 (66.3) 568 (33.7) <0.001 1061 (65.8) 551 (34.2) <0.001
Attitude to pregnancy

Desired 1656 (65.2) 883 (34.8) 1646 (65.8) 857 (34.2)

Desired but not that time 213 (52.6) 192 (47.4) 217 (54) 185 (46)

Undesired 171 (52.1) 157 (47.9) <0.001 156 (54) 133 (46) <0.001
History of depression

Yes 130 (41.5) 183 (58.5) 136 (44.6) 169 (55.4)

No 1945 (64.5) 1069 (35.5) <0.001 1923 (65.3) 1021 (34.7) <0.001
Mother age (year)

<25 952 (63.5) 548 (36.5) 922 (62.8) 545 (37.2)

25-34 625 (61.7) 388 (38.3) 610 (62.6) 364 (37.4)

>34 507 (61.6) 316 (38.4) 0.561 533 (65.3) 283 (34.7) 0.420
Number of care delay

None 1317 (62.8) 779 (37.2) 1362 (64.8) 740 (35.2)

>=1 delay 734 (61.3) 463 (38.7) 0.389 667 (60.1) 442 (39.9) 0.009
Child age (month) 6.98+3.17 7.11£3.14 0.285 6.99+3.22 7.08+3.14 0.444

Mean+SD
Child height 65.5%6.9 65.2+7.1 0.289 65.5+7.2 65.6+7.2 0.675

Mean+SD
Child weight 7.42+1.68 7.40+1.70 0.733 7.41£1.74 7.43+1.67 0.792

Mean+SD
Number of mother’s children

Mean+SD 1.76+1.03 1.81£0.99 0.220 1.77+0.96 1.79+0.97 0.445
2Values are expressed as mean+SD or number (percentage)
was performed using the test data set. Calibration was RESULTS

checked using the Hosmer and Lemeshow test. The data
were divided into deciles of the predicted risk factors of
postpartum depression. The chi-square test (8 degrees
of freedom) was constructed using the predicted and
observed numbers of PPD stratified by deciles of predicted
risks. A score for independent variables contributing
to PPD was calculated. Cutoff points using a trade-off
between the sensitivity and specificity of risk scores
derived from PPD model using the ROC curve.
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Six thousand six hundred and twenty-seven pregnant
women were identified and screened for possible depression
using the BDI. Of these, 57.1% were screened possible cases
of depression and based on the BDI scores, 20% (1,324) fell
within the mild range of scores, 18.3% (1,211) within the
moderate range and 18.9% (1,251) within the severe range.
The age range of participants was varied between 13 to
50 years with mean (SD) of 26.03 (5.1) years.
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Table 1 shows the baseline characteristics of pregnant
women in the Training (n = 3354) and Validation (1 = 3274)
Data Sets for the Development of a Risk Score to Predict
postpartum depression (PPD).

The risk score value was constructed from the estimated
B coefficients as follows [Table 2]:

We are going to evaluate the clinical application of this on
the following researches.

PPD Risk Score = +1.445

+0.049* Child age (month)

+0.160* Breast feeding (0 if Yes and 1 if No)

-0.020* Child height

-0.221* Mother hygiene behavior (1 if poor and 2 if
good)

-0.135* Parental attitude to child gender (1 if Yes, 2 if
No and 3 if No difference)

+0.362* Attitude to pregnancy (1 if desired, 2 if desired
but not that time and 3 if undesired)

-0.473* History of depression (0 if No and 1 if Yes)
+0.028* Mother age (year)

-0.178* Mother education (1 if illiterate, 2 if primary/
secondary, 3 if high school/university)

+0.318* Mother occupation (1 if employee and 2 if
housewife)
-0.142* Number of mother’s children
-0.018* Number of care delay (0 if non-delay and 1 if
equal or more than 1 time delay).

Table 2: Parameter Estimates of the characteristics
postpartum depression Risk Score for pregnant women
using Training Data Set (n=3354)

Characteristics Parameter S.E.M Pvalue Or (95% CI)
estimate

Child age (month) 0.049 0.019  0.01 1.05 (1.01-1.09)

Breast feeding 0.160 0.162 0.323  1.17 (0.85-1.61)

Child height -0.020  0.008 0.020 0.98 (0.96-0.99)

Mother hygiene -0.221 0.108 0.041 0.80 (0.65-0.99)

behavior

Parental attitude to -0.135 0.042 0.001 0.87 (0.81-0.95)

child gender

Attitude to pregnancy 0.362 0.046 <0.001 1.44 (1.27-1.63)

History of depression -0.473 0.113 <0.001 0.62 (0.50-0.78)

Mother age (year) 0.028 0.064 0.663 1.03 (0.91-1.16)

Mother Education -0.178 0.051 0.001 0.84 (0.76-0.93)

Mother Occupation 0.318 0.1993 0.108 1.37 (0.93-2.02)

Number of mother’s -0.142  0.055 0.010 0.87 (0.78-0.97)

children

Number of care delay -0.018  0.085 0.832 0.98(0.83-1.16)

Postpartum depression risk score = 1.445 + 0.049* Child age (month)+0.160* Breast
feeding (0 if Yes and 1 if No) - 0.020* Child height — 0.221* Mother hygiene behavior
(1if poor and 2 if good) — 0.135* Parental attitude to child gender (1 if Yes, 2 if No

and 3 if No difference)+0.362* Attitude to pregnancy (1 if Desired, 2 if Desired but
not that time and 3 if undesired) — 0.473* History of depression (0 if No and 1 if Yes)
+0.028* Mother age (year) — 0.178* Mother Education (1 if illiterate, 2 if primary/
secondary, 3 if high school/university)+0.318* Mother Occupation (1 if employee and
2 if housewife) — 0.142* Number of mother’s children — 0.018* Number of care delay
(0 if non-delay and 1 if equal or more than 1 time delay)
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In the validation data set, the predicted and observed PPD
were not different (P value = 0.885) [Figure 1]. The ROC
for predicting PPD with area under the curve (S.E.) of
0.611 (0.008) using the suggested cutoff point of -0.702 the
proportion of participants screening positive for PPD was
70.9% (sensitivity) (C195%; 69.5, 72.3) while the proportion
screening negative was 60.1% (specificity) (CI 95%; 58.2,
62.1).

DISCUSSION

Our findings revealed that risk factors for possible PPD in
this study were very similar to studies in other countries but
the impact of low level of education, unplanned pregnancy
and undesired gender of child on risk of PPD seems to be
a distinguishing aspect of Iranian women. The details of
findings of this study regard to PPD risk factors presented
in another article.!

While the Edinburgh Postnatal Depression Scale (EPDS)
is preferred to others in detecting/screening for a possible
PPD, we did not have access to the Persian version of this
scale and so compromised by using the Persian version of
Beck Depression Inventory BDI-II. The possibility that the
BDI scale over-estimated the prevalence of PPD cannot be
excluded as it was not specially designed to screen for PPD
to identify postnatal depression, although, it has been used
as a screener in other studies.””]

We believe that the public health benefit of this PPD risk
score is considerable. Despite of the relatively low sensitivity
and specificity in this study, it could be a simple, practical
and useful screening tool to identify those at high risk for
PPD in the population.

In conclusion, this simple, inexpensive screening instrument
can be easily used by staff of health centers instead of
psychiatrist experts. This study show that the PPD risks
score is a useful screening tool, which can be applied to
demographically similar populations in different parts of

Bl observed depression
150.00- Dl predicted depression

100.00]

50.00-

Number of depressed pregnant women

0.00- —

Deciles

Figure 1: The predicted and observed depression rates by deciles of predicted
probability of risk factor in the validation data set (Chi-square = 3.679; df = 8;
P =0.885)
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the world where there may be a scarcity of mental health
professionals.

Limitations: More studies are required to replicate these
findings or to adjust the cutoff scores so as to achieve greater
sensitivity and specificity.
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