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Abstract

Postpartum depression, a common complication in childbearing women, is of great public 

health concern. Previous screening tools have focused on depressed mood, with less attention paid 

to postpartum anxiety and suicidal ideation. This study developed and validated a tool to measure 

postpartum depression among mothers of preterm babies. From the clinical interviews and a pilot 

survey (n = 121) the Mothers of Preterm Babies Postpartum Depression Scale was developed. The 

Mothers of Preterm Babies Postpartum Depression Scale and the Edinburgh Postnatal Depression 

Scale questionnaires were completed by 152 mothers who delivered preterm babies at Massey 

Street Children’s Hospital, Lagos. Data were analyzed with use of confirmatory factor analysis, 

principal component analysis, and Cronbach’s alpha at the P ≤ 0.05 level of significance. The new 

scale demonstrated a reliability (α) of 0.91. Construct validity with exploratory factor analysis 

(Kaiser-Meyer-Olkin measure 0.70) yielded three dimensions of cognitive and emotional diffi-

culty (α = 0.92), hopelessness and suicidal ideation (α = 0.93), and physiological distress (α = 0.71). 

Confirmatory factor analysis demonstrated a good fit: 18 degrees of freedom; goodness of fit index 

0.97; adjusted goodness of fit index 0.93; and root mean square error of approximation 0.04. Con-

vergent validity was established with the Edinburgh Postnatal Depression Scale (r = 0.66, P = 0.00). 

The new screening tool was demonstrated to have meritorious validity, faster and easier to admin-

ister to the obstetric population.

Keywords: Postpartum depression; mothers of preterm babies; validity; reliability; obstetric 

population

Significance statement: Having a baby is often marked by disturbance in mood, and the birth 

of a premature baby can put mothers at greater risk of psychological distress than the birth of a full-

term baby. Available screening tools assess postpartum depression symptoms without considera-

tion of mitigating sources of postpartum stress. Edinburgh Post-natal Depression scale is the com-

monest measure for differential diagnosis in Nigeria but limited in screening women for suicidal 

ideation and anxiety. This study developed a new tool that improves the efficiency of, and reduces 

the time spent diagnosing postpartum depression among mothers of preterm babies. Efficiency in 

diagnosing the pathological reaction of mothers of preterm babies to the child’s condition and the 

corresponding depression symptoms is highly important for implementation of cost-effective inter-

vention by mental health practitioners.
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Introduction

Postpartum depression is one of the commonest complications 

of childbearing among women (mostly poorly diagnosed). It has 

become a great public health concern as it affects a great propor-

tion of women and their families in sub-Saharan Africa. The dis-

ruptive consequences of postpartum depression on the mother, 

family, marital relationship, and children make effective diag-

nosis, treatment, and prevention of this psychological disorder 

crucial [1]. Postpartum depression usually manifests itself from 

a few weeks up to more than 1 year after delivery with or without 

intervention among women of childbearing age [2].

The symptoms include hopelessness, low self-esteem, lack 

of sleep, and perceived incompetence in parenting and nursing 

ability. They also include poor eating habit, declining cognitive 

attention, inability to derive pleasure from pleasurable activities, 

and suicidal ideation [2]. Postpartum vulnerability encompasses 

comorbidity with affective disorders and psychosis. Postpartum 

depression may resolve spontaneously or with little intervention, 

while in many instances its victims require chemotherapy, psy-

chotherapy, or both, and comorbidity with psychotic symptoms 

requires hospitalization and special psychiatric multidisciplinary 

treatment [3]. The average prevalence is on the increase; world-

wide the prevalence is 10–15% [2]. The prevalence is increasing 

in Nigeria: a prevalence of 44.5% was reported in north central 

Nigeria [4], 30.6% in southeast Nigeria [5], 14.6% in southwest 

Nigeria [6], and 23% in south south Nigeria [7]. In these stud-

ies there was wide use of the Edinburgh Postnatal Depression 

Scale [8] in the measurement of depression after childbirth in 

Nigeria with meritorious reliability [7, 9–12].

Despite these trends, untreated postpartum depression is 

on the increase. Thus there is increasing need to assess and 

measure the contribution of the delivery of preterm babies to 

postpartum depression and the long-term effects on preterm 

mothers. Having a preterm baby can be a precursor of chronic 

or recurrent depression among mothers of preterm babies.

Eight hundred thousand preterm babies are born in Nigeria 

every year, making the country the third on the list of countries 

with the highest burden of preterm births worldwide, follow-

ing India and China [13, 14]. Globally, prematurity is the lead-

ing cause of child death among those younger than 5 years, 

and is on the increase. From established data, 50% of preterm 

births in developing countries end in death as a result of the 

lack of cost-effective care that can provide essential warmth, 

breastfeeding support, and basic care for respiratory infections 

and problems [13, 14]. Preterm births occur for different rea-

sons: because of early induction of labor or cesarean birth, and 

medical or nonmedical reasons. Common causes include mul-

tiple pregnancies, infections, and chronic conditions, such as 

diabetes and high blood pressure; however, often no cause is 

identified. A genetic influence has also been implicated [14]. In 

Nigeria, there is a high death rate among preterm babies born 

at 28 weeks or less occasioned by a high rate of developmental 

problems. Most children born preterm experience learning dis-

abilities, attention deficit, other developmental problems (i.e., 

movement, visual), feeding difficulties, cerebral palsy, deaf-

ness, ulcers, and scars on their limbs, which make them require 

a lot of attention, support, and care for full functionality. This 

places a heavy burden on their mothers [14]. Mothers of pre-

mature babies often go into depression, anxiety, and despair 

over issues that their babies are not feeding or growing well, 

are doing so too slowly for their age, and do not have the gen-

eral capability and maturity required of their age group. The 

mothers often express a high sense of failure, a heavy care bur-

den, and difficulty looking after preterm babies. These moth-

ers often experience a high level of anxiety until their children 

are close to adolescence, when they can be more comforta-

ble with parenting. Postpartum depression has complications 

that include an impaired relationship or bonding between the 

mother, child, and intimate partner, leading to marital instabil-

ity and childhood developmental problems.

Postpartum depression is infrequently diagnosed and 

indeed treated, despite its significant incidence and morbid-

ity among mothers of preterm babies. Diagnosis of postpar-

tum symptoms entails assessment of behaviors such as the 

mother’s reactions during the period of adjustment to the 

new physiological, social, and behavioral conditions, includ-

ing anxiety and fatigue. The routine use of screening scales 

for the purpose of identifying symptoms of depression is an 

effective, simple, and economical way to identify women at 

risk. In addition, most questionnaires specifically designed for 

the screening of postpartum depression fail to differentiate 

the affective from the physical symptoms and physiological 

changes that are typical of the puerperium, such as fatigue and 

changes in sleep pattern and eating habits peculiar to mothers 
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of preterm babies. Presently, health care professionals work-

ing with the obstetric population use the Edinburgh Postnatal 

Depression Scale as an essential tool in their diagnosis of post-

partum depression. However, clinicians who use this scale as 

a postpartum screening tool often need additional follow-up 

questions for the differential diagnosis of chronic depression, 

especially when they are screening patients for suicidal idea-

tion. Previous measures of postpartum depression focused on 

depressed mood, with no attention to postpartum anxiety, 

which is just as prevalent. The purpose of this study was to 

develop a new, brief screening measure to identify postpartum 

distress among mothers of preterm babies, which is defined 

as symptoms of depression, anxiety, and suicidal ideation in 

conjunction with the mother’s reaction to the child’s condition.

Method

This is an ex post facto study that used a cross-sectional survey 

approach structured and questionnaire to collect information 

from the study participants. Women whose child was 4 weeks old 

on admission were assessed for depression by hospital psychia-

trists using the Edinburgh Postnatal Depression Scale and clini-

cal interview to identify women needing support. Also, women 

identified during interviews with mothers during children’s ward 

round as having symptoms of depression were subsequently 

referred by pediatricians for psychiatric evaluation to prevent 

postadmission problems. Women from these two incidents who 

had a high score on the Edinburgh Postnatal Depression Scale 

(>13) were consecutively recruited for the study. Women with 

psychiatric comorbidities, women with health problems, and 

women younger than 18 years were excluded from the study. 

Consecutive sampling was used to sample 124 consenting pre-

term mothers in the first study (exploratory) and 152 partici-

pants at Massey Street Children’s Hospital, Lagos State, in the 

second study. The study was conducted between May 2015 and 

October 2017. Massey Street Children’s Hospital is foremost a 

pediatric referral hospital owned by Lagos State. In an unpub-

lished review, the hospital was reported to have recorded 20% 

of the neonatal admissions in the state in 2012.

Instrumentation
The study as previously explained is an ex post facto study, 

and therefore used a structured self-developed standardized 

questionnaire to collect relevant information from the par-

ticipants of the study. The questionnaire is a newly devel-

oped scale that underwent the stipulated scale development 

 process [15]. It was divided into different segments, with each 

segment tapping the variables of interest.

Scale development
The scale development process was in line with procedures 

advocated in previous literature [15, 16].

Literature review and development of the item pool
As a first step in our item pool generation, we reviewed the 

literature on postpartum depression and other scales devel-

oped previously to assess postpartum depression or similar 

qualities. This constituted the identification and exploration 

of themes that described postpartum depression among pre-

term mothers. The literature identified insomnia, emotional 

distress, anxiety, and physiological symptoms, such as stom-

ach disturbances, body pains, and drug dependence. We then 

asked 12 mothers of preterm babies in whom postpartum 

depression had been diagnosed within 6 weeks of delivery 

to describe the frequent significant symptoms of depression 

experienced in the presence of their physicians. This was 

done through some open-ended questions, which gave an 

opportunity for respondents to freely express their thoughts. 

From the free responses, following the themes identified from 

the initial literature reviewed and guided by the DSM-5 cri-

teria for postpartum depression, we generated 63 items. To 

improve the articulateness and precision of the scale, the 

items were subjected to content validity using knowledge 

expert assessment.

Validation of the item pool
The content validity of the 63 items was determined through 

the use of knowledge expert assessment. Face validity was 

determined by five knowledge experts (one associate pro-

fessor with a PhD degree and four graduate students with 

an MSc degree) with average experience of 6.12 years 

(standard deviation 2.54 years). They were considered to be 

experts in clinical and health psychology at the University 

of Ibadan. The items were assessed for understandability, 

clearness, accuracy, and appropriateness, and suggestions 
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for improvement were made where necessary. The 63 items 

assessed by the experts were reduced to 22 items using 

the 80% averaged aggregate percentage score as a cutoff 

point for each item. Intraclass interrater reliability was 0.95 

(21.75), P = 0.00.

Pilot study and exploratory factor analysis
Copies of the edited and revised questionnaire containing 22 

items were taken into the field and administered to 124 par-

ticipants at Massey Street Children’s Hospital. The question-

naire was scored with a Likert scoring format ranging from 1 

for “not at all” or “never” to 5 for “most times” or “frequently 

experienced daily.” The Edinburgh Postnatal Depression Scale 

was the second measure used to capture postpartum depression 

of mothers of preterm babies. This 10-item screening tool is 

scored by addition of the scores for each of the 10 items. Scores 

above 13 demonstrate severe depressive symptoms. This instru-

ment has been used and validated in Nigeria. The reliability (α) 

of the scale is 0.67. Exploratory factor analysis, using vari-

max rotation, was used to test the dimensionality of the new 

scale structure to identify factors that correlated, and clarify 

the underlying dimensions. The criterion used to determine the 

number of factors to be retained was the Kaiser-Meyer-Olkin 

criterion (i.e., eigenvalues greater than 1 are retained), which is 

one of the most widely used. The items measuring the factors 

that were loaded were assessed for convergent validity, and the 

constructs’ coefficients of reliability were calculated.

Confirmatory factor analysis
The data obtained from 152 mothers of preterm were used to 

test the factor solution determined by the exploratory factor 

analysis for structure stability and viability with use of IBM 

SPSS Amos version 24. Confirmatory factor analysis estab-

lishes if the factor structure/constructs emerging from the 

exploratory factor analysis are stable and describe the dimen-

sions of the scale developed in the study. The factor structure 

obtained from exploratory factor analysis was matched with 

the factor structure in the analysis.

Procedure
The questionnaires were administered to mothers who had 

delivered preterm babies who were admitted to the children’s 

intensive care unit at Massey Street Children’s Hospital. 

Women identified as having depression by hospital psychia-

trists using the Edinburgh Postnatal Depression Scale during 

mother-child ward interaction clinical interviews and those 

referred for depression evaluation by pediatricians were con-

secutively recruited for the study. Before administration of 

the questionnaire, their consent was sought, and those who 

indicated that they would participate in the study were given 

copies of the questionnaire to complete. This was done on an 

individual basis because it was made clear to them before they 

were given the questionnaires that they were not compelled 

to participate in the study and that their anonymity would be 

protected. The final questionnaire scale was then subjected 

to item analysis using confirmatory factor analysis, principal 

component analysis, Cronbach’s alpha, and split half reliabil-

ity with the aid of IBM SPSS Statistics version 20.0. and IBM 

SPSS Amos version 24.

Ethical considerations
Ethics approval for the study was granted by Lagos State 

Hospital Management Board (reference No:SHMB/720/Vol. 

VI). In the same vein, informed consent was obtained from 

each participant; informed consent stipulated the nonmalfea-

sance nature of the study, the right to withdraw from the study, 

and anonymity and privacy protection of the participants and 

data obtained in the study.

Results

Factor analysis (n = 124)
An exploratory factor analysis was applied to explore the 

underlying dimensions of factors affecting postpartum depres-

sion. The average age was 35.45 years (standard deviation 

3.26 years). The largest proportion of the respondents (54.0%) 

were in the age range from 31 to 40 years, 37.9% were in the age 

range from 21 to 30 years, and 8.1% were in age range above 

40 years; 89.5% were married and 10.5% were single moth-

ers; 59.7% had completed only secondary school education, 

15.3% had an ordinary national diploma, and 18.6% had first 

degree education; 46.8% were business owners, 32.3% were 

traders, 8.1% were civil servants, 6.5% were private organiza-

tion employees, and 6.5% were full housewives; 62.1% were 

multigravidae and 12.5% were first time mothers; 62.1% of the 
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respondents had one or two children; 91.1% had experienced 

a normal birth and 8.9% had experienced cesarean delivery. 

The average gestation period was 30.3 weeks; 92.4% of babies 

were born before 37 weeks’ gestation. Prevalent clinical symp-

toms among the preterm babies were sepsis (36%), respira-

tory problems (42%), neonatal hyperbilirubinemia (7%), and 

other symptoms (15%), which included perinatal asphyxia and 

nosocomial sepsis. Women with clinically diagnosed depres-

sion during pregnancy were excluded.

To determine the number of factors for the sample, explora-

tory factor analysis was performed, while descriptive statistics 

and initial communality factor scores were calculated. From 

the analysis, the initial result revealed a Kaiser-Meyer-Olkin 

measure of 0.5, which was less than the recommended 0.6 cut-

off point for a good fit for exploratory factor analysis. Seven 

items were identified to have poor or exaggerated loading on 

the basis of the initial communalities. These seven items were 

deleted on the basis of a loading performance cutoff of less 

than 0.40 and more than 0.90, indicating exaggerated item 

loading on communalities. After deletion, the exploratory fac-

tor analysis χ2 goodness of fit rose to 0.70, which indicated a 

moderately good fit (see Table 1).

First, the covariance contained in the correlation matrix 

was tested by use of the Bartlett test and the measure of sam-

pling adequacy. In this test, the Bartlett test of sphericity 

(P = 0.000) indicated the statistical probability that the corre-

lation matrix has significant correlations, whereas the Kaiser-

Meyer-Olkin measure of the measure of sampling adequacy 

was 0.70, showing meritorious sampling adequacy. A factor 

structure explaining 73.98% of the variance was obtained. 

As verified by a Kaiser-Meyer-Olkin measure of 0.700, χ2 

(91) = 2033.11, P = 0.000, this suggests that the data matrix 

could be factorized (see Table 1). The principal axis factoring 

methods quantified the viability of value of a “factor” in terms 

of the amount of discrepancy between the matrix of observed 

correlations and those reproduced from the factor equations. 

The principal component analysis extraction with varimax 

rotation produced a three-factor solution that accounted for 

73.98% of the variance in item responses. The factors obtained 

were the dimensions of cognitive and emotional difficulty, 

hopelessness and suicidal thought, and physiological distress. 

On the other hand, the factor loading for the items ranged from 

0.544 to 0.922, which indicated that all the items loaded well 

on the factors precipitated (see Table 2).

Item analysis and reliability statistics
The reliability derived from the item analysis revealed 

Cronbach’s alpha to be 0.91 and the average interitem score 

to be 0.43, showing a moderate level of reliability. The 

Gutmann reliability was 0.90 and McDonald’s omega was 

Table 1. Factor analysis of principal component analysis with varimax rotation showing the dimensions of the Mothers of Preterm Babies 

Postpartum Depression Scale

Kaiser-Meyer-Olkin measure and Bartlett’s test

Kaiser-Meyer-Olkin measure of sampling adequacy  0.700

Bartlett’s test of sphericity

 Approximate χ2  2033.105

 Degrees of freedom  91

 Significance  0.000

Component  
 

Total variance explained

Initial eigenvalues  
 
Extraction sums of squared loadings  

 
Rotation sums of squared loadings

Total  Percentage 
of variance

 Cumulative 
percentage

Total  Percentage 
of variance

 Cumulative 
percentage

Total  Percentage 
of variance

 Cumulative 
percentage

1  6.664  47.597  47.597  6.664  47.597  47.597  4.413  31.521  31.521

2  2.593  18.524  66.121  2.593  18.524  66.121  4.069  29.063  60.585

3  1.100  7.857  73.978  1.100  7.857  73.978  1.875  13.393  73.978
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0.98 (see Table 3). This demonstrated that more than 90% of 

the respondents were constituent in responding to items on the 

scale. This implied a strong internal consistency. Further item 

analysis with total item correlations is presented in Table 4. 

The reliability derived from the item analysis revealed 

Cronbach’s alpha to be 0.91. The 14 items were found to have 

high total item correlation following the 0.3 standard set by 

scholars [17, 18]. The split half reliability, another measure 

consistency, revealed that the Spearman-Brown coefficient 

was 0.90. When the items were split into two groups, group 

A consisting of seven items had Cronbach’s alpha of 0.86 

and group B consisting of seven items has Cronbach’s alpha 

of 0.89. The correlation between forms of 0.71 showed a sound 

level of internal homogeneity and strong reliability. 

Table 2. Factor analysis of principal component analysis with varimax rotation showing the dimensions of the Mothers of Preterm Babies 

Postpartum Depression Scale

 
 
 

Component

Cognitive and 
emotional difficulty

 Hopelessness and 
suicidal thought

 Physiological 
distress

α = 0.93  α = 0.92  α = 0.71

Neglecting personal care and family members because of total concerns 

about the baby

 0.922   

Difficulty concentrating when carrying out daily routine tasks (washing, 

cooking, cleaning)

 0.834   

Preterm baby care; time-consuming and very stressful  0.831   

Feeling tired and lacking energy most times  0.819   

Abuse or misuse of analgesic and antacid to ward off physical, emotional, 

and psychic pain

 0.769   

Suffers loss of memory in recent times  0.755   

Feeling empty when looking at baby*   0.920  

Feeling like ending it all for me or the baby to stop being burden to others  0.888  

Persistent anxiety that the baby’s condition can never get better (fear of 

wasting time, energy, and resources)

  0.857  

Feeling of hopelessness about baby’s condition   0.823  

Feeling guilty about baby’s condition   0.809  

Suffers from persistent heartburn and indigestion    0.879

Poor eating habit and appetite    0.647

Consistently having body pains and head ache    0.544

The extraction method was principal component analysis, and the rotation method was varimax with Kaiser normalization.
*Rotation converged in five iterations. Item removed in the reliability analysis.

Table 3. Reliability statistics showing the reliability of the Mothers of Preterm Babies Postpartum Depression Scale

Item reliability statistics

Mean SD Cronbach’s 
α

 Gutmann’s 
λ

6

 McDonald’s 
ω

 Average interitem 
correlation

 
 

95.0% Confidence limit

Lower Upper

4.453  0.265 0.908 0.902 0.977 0.427 0.875 0.930

SD, standard deviation.

 on A
pril 19, 2024 by guest. P

rotected by copyright.
http://fm

ch.bm
j.com

/
F

am
 M

ed C
om

 H
ealth: first published as 10.15212/F

M
C

H
.2018.0109 on 1 S

eptem
ber 2018. D

ow
nloaded from

 

http://fmch.bmj.com/


Development and validation of the Mothers of Preterm Babies Postpartum Depression Scale

Family Medicine and Community Health 2018;6(3):104–114 110

O
R

IG
IN

A
L

 
R

E
S

E
A

R
C

H

Confirmatory factor analysis (n = 152)
In the confirmatory factor analysis, a consecutive sample of 

152 mothers of preterm babies who had given birth in the pre-

vious 5 months were sampled with a consecutive sampling 

technique from Massey Street Children’s Hospital. The aver-

age age was 34.6 years, with a standard deviation of 3.67 years. 

Ninety percent were married and 10% were single. Sixty-five 

percent of the respondents were multigravidae, 88% had given 

birth vaginally, and 12% had given birth by cesarean delivery. 

The average gestation period was 30.3 weeks, and 92.4% of 

babies were born before 37 weeks’ gestation. Prevalent clinical 

symptoms among the preterm babies in this population were 

respiratory problems (63.1%) and sepsis (25%). Women with 

a history of depression during pregnancy and other related 

psychological disorders were excluded. The mean Mothers 

of Preterm Babies Postpartum Depression Scale score for the 

152 sampled respondents was 62.51 (standard deviation 9.27, 

range 24–70) for the 14 items derived from the exploratory 

factor analysis.

Confirmatory factor analysis of the Mothers of Preterm 

Babies Postpartum Depression Scale was performed by maxi-

mum likelihood estimation for the total sample (n = 154). 

The stability of the three-factor model identified from the 

exploratory factor analysis was tested with IBM SPSS Amos 

version 24 [19]. Each of the 14 items was allowed to load on 

only a single factor of the three factors, while the relationship 

among latent variables was assessed as no residual from each 

of the items that was assumed to be correlated. The model fit 

was assessed with the following fit indices: χ2 goodness-of-

fit statistic, the comparative fit index (CFI), the Tucker-Lewis 

index (TLI), the root mean square error of approximation 

(RMSEA), and the standardized root mean square residual 

(SRMR). The χ2 statistic measured the degree of discrepancy 

between the sample and fitted covariance matrices. A close fit 

of the model to the data will yield a nonsignificant P value. 

However, this statistic is very sensitive to sample size and 

nonnormality; therefore other fit indices must also be used 

to evaluate model fit. Hu and Bentler [20] proposed a cut-

off value for these fit indices as follows: values of CFI and 

TLI above 0.95 are recognized as a meritorious fit, RMSEA 

values below 0.06 identify a good fit, and SRMR values less 

than 0.08 suggests a good fit. The results of initial confirma-

tory analysis with the full 14 items had a poor fit (χ2 = 708, 74 

degrees of freedom, P < 0.01, CFI = 0.65, TLI = 0.599, adjusted 

goodness of fit index [AGFI] of 0.512, RMSEA = 0.24, 

SRMR = 0.12). However, use of the modification indices 

Table 4. Reliability statistics showing the item-rest correlation of total item correlation

If item dropped

Mean SD Item-rest correlation Cronbach’s α Gutmann’s λ
6

McDonald’s ω

b3 4.710 0.944 0.596 0.896 0.971 0.907

b4 4.758 0.849 0.589 0.897 0.972 0.907

b5 4.815 0.703 0.705 0.895 0.971 0.904

b6 4.863 0.642 0.718 0.895 0.972 0.903

b7 4.629 0.975 0.593 0.896 0.972 0.908

b13 4.169 1.215 0.678 0.892 0.975 0.908

b14 4.169 1.354 0.687 0.892 0.972 0.908

b15 4.234 1.338 0.740 0.889 0.971 0.907

b16 4.395 1.167 0.648 0.894 0.972 0.909

b17 4.540 1.062 0.471 0.901 0.978 0.913

b22 3.782 1.479 0.414 0.905 0.978 0.915

b31 4.089 1.337 0.621 0.896 0.974 0.910

b33 4.202 1.420 0.714 0.891 0.972 0.907

b39 4.363 1.205 0.471 0.901 0.976 0.914

SD, standard deviation.
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specified for this model analysis with IBM SPSS Amos per-

mitted residuals from some of the items to correlate with each 

other to improve the model fit. The model showed a signifi-

cant improvement: χ2 =55.97, 41 degrees of freedom, P = 0.06, 

CFI = 0.99, TLI = 0.99, AGFI = 0.877, RMSEA = 0.07 (90% 

confidence interval 0.0–0.08), and SRMR = 0.07. Further 

assessment showed that five items were redundant, and these 

were subsequently removed, and some of the earlier modifica-

tion index adjustments by allowing residuals of some items to 

correlate with one another further improved the model fit. The 

residual correlations r = 0.43 for items 15 and 17, r = − 0.80 

for items 14 and 6, r = 0.3, for items 15 and 13, r = 0.17 for 

items 3 and 6, r = − 0.13 for items 3 and 5, and r = − 0.76 for 

items 22 and 17 were significant. Therefore the model fitness 

showed a significant improvement: χ2 = 22.06, 18 degrees 

of freedom, P = 0.23, CFI = 0.97, AGFI = 0.925, TLI = 0.99, 

RMSEA = 0.039 (90% confidence interval 0.0–0.086), and 

SRMR = 0.05. This final three-factor model is presented in 

Table 5.

Internal construct validity of the final nine-item Moth-
ers of Preterm Babies Postpartum Depression Scale
The internal consistency (Cronbach’s alpha) was adequate 

for each of the three factors, all of which exceeded the 0.70 

criterion of minimally acceptable reliability as suggested by 

Nunally and Rubestein [21] (Table 6). The internal consist-

ency was 0.86 for the Mothers of Preterm Babies Postpartum 

Depression Scale total score. Factor-based scores were derived 

from the unweighted sums of the items loading significantly on 

a given factor. The correlation analysis revealed that the three 

factors correlated significantly with each other. “Hopelessness 

and suicidal thought” and “physiological distress” have the 

stronger association as feelings of hopelessness and suicidal 

thought tend to be strongly associated with physiological 

 distress (see Table 7).

Convergent validity
Convergent validity was assessed by use of Pearson correlation 

analysis. Scores on the Mothers of Preterm Babies Postpartum 

Depression Scale were correlated with scores on the Edinburgh 

Postnatal Depression Scale. The scale measures the extent to 

which mothers of preterm babies exhibit postpartum depres-

sion. The Pearson correlation analysis revealed that there was a 

significant positive relationship between postpartum depression 

and the Edinburgh Postnatal Depression Scale score (r = 0.658, 

P = 0.000). Postpartum depression increases in the same direc-

tion for the Edinburgh Postnatal Depression Scale and the 

Mothers of Preterm Babies Postpartum Depression Scale.

Norm
The norm was set with use of the average score one standard 

deviation above the mean (64.63). A high score above the cut-

off score indicated that the respondents had postpartum depres-

sion, while lower scores above the mean (x̅ = 56.84) suggested 

that the patients were at risk of partum depression (see Table 8).

Discussion

The reliability derived from the Cronbach alpha analysis 

revealed that the new scale [mothers of preterm babies post-

partum depression (MPBPD)] had meritorious reliability. The 

Table 5. Confirmatory factor analysis showing the fit indices for the three-dimensional Mothers of Preterm Babies Postpartum Depression Scale

Number of 
items

 Model χ2  GFI  AGFI  CFI  TLI  NFI  IFI  SRMR  RMSEA  AIC  BIC  CMIN/DF  LO-HI 90

14  708.26 (74), P = 0.00 0.656  0.512  0.674  0.599  0.652  0.677  0.12  0.24  770.25  863.99  9.57  0.22–0.25

14 (adjusted) 55.97 (41), P = 0.06  0.952  0.877  0.992  0.992  0.973  0.983  0.07  0.05  183.98  377.51  1.37  0.00–0.08

9  22.063 (18), P = 0.23 0.970  0.924  0.995  0.990  0.974  0.995  0.05  0.04  76.06  157.71  1.23  0.00–0.08

Lower Akaike information criterion (AIC) and root mean square error of approximation (RMSEA) scores designate a better fit.

AGFI, adjusted goodness of fit index; BIC, Bayesian information criterion; CFI, comparative fit index; CMIN/DF, Chi-square minimum 

discrepancy/degrees of freedom; GFI, goodness of fit index; IFI, incremental fit index; LO-HI 90, LO 90 and HI 90 are the lower and upper 

ends of a 90% confidence interval; NFI, normed fit index; SRMR, standardized root mean square residual; TLI, Tucker-Lewis index.
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present screening tool like the postpartum bonding question-

naire (PBQ) (Cronbach’s alpha 0.87) among a Dutch sam-

ple demonstrated meritorious reliability in a study in which 

it was compared with the Maternal Postpartum Attachment 

Scale (0.75) and the Mother-to-Infant Bonding Scale (0.67) at 8 

and 12 weeks postpartum [22]. Factor analysis showed a three-

dimension scale that yielded the subdimension of depression, 

hopelessness, and physiological distress, which were significant 

correlates of the Edinburgh Postnatal Depression Scale. This 

finding was similar to the findings of Murray and Cooper [23], 

who developed the Global Rating Scale to screen women for 

pregnancy-related disorders among a sample of 51 mothers; 

they found that the dimension of symptoms included depres-

sion, anxiety, and suicidal ideation. The study demonstrated that 

the new scale had strong convergent validity with the Edinburgh 

Postnatal Depression Scale. These results support findings from 

Table 6. Three-factor unstandardized and standardized solution for the Mothers of Preterm Babies Postpartum Depression Scale items

 
 

Factor 1  
 

Factor 2  
 

Factor 3  Proportion 
of factor 

accounted for
Cognitive and 

emotional difficulty
Hopelessness and 

suicidal thought
Physiological 

distress

Cronbach alpha (overall α = 0.86)  α = 0.91  α = 0.87  α = 0.70

Neglecting personal care, partner’s feelings 

and other family members because of total 

concerns about the baby

 1.00 (0.00)    0.766

Difficulty concentrating when carrying 

out daily routine tasks (washing, cooking, 

cleaning)

 1.42 (0.20)    0.965

Preterm baby care very time-consuming and 

stressful

 1.18 (0.079)    0.843

Feeling like ending it all for me or the baby 

to stop being burden to others

  0.91 (0.077)   0.901

Persistent anxiety that the baby’s condition 

can never get better (fear of wasting time, 

energy, and resources)

  1.08 (0.152)   0.732

Feeling of hopelessness because of baby’s 

condition

  1.00 (0.00)   0.922

Suffers from persistent heartburn and 

indigestion

   1.00 (0.00)  0.610

Poor eating habit and appetite    1.65 (0.331)  0.804

Consistently having body pains and headache   1.20 (0.246)  0.661

Unstandardized loadings and standard error are in parentheses.

Table 7. The intercorrelation coefficients of the factor-based scores (9-item)

Factor dimensions Mean SD 1 2 3

Cognitive and emotional difficulty 13.10 2.64 – 0.391* 0.350*

Hopelessness and suicidal thought 14.36 1.96 – 0.607*

Physiological distress 12.68 1.48 –

SD, standard deviation.

*P < 0.05 (significant at 0.5 level).
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other studies that found that incidence of postpartum depres-

sion increases in the same direction for the Edinburgh Postnatal 

Depression Scale and other similar measures of post-partum 

depression in mothers of preterm babies [24–26].

Recommendations
This study was a cross-sectional assessment of postpartum 

depression symptoms among mothers of preterm babies. Early 

interventions that focus on educating mothers and fathers 

about the preterm mother could be planned using evidence to 

inform practitioners about best practices for interventions and 

provide accurate information about postpartum depression. 

The study findings revealed that mothers of preterm infants 

were at higher risk of postpartum depression among those 

who sought the services of Massey Street Children’s Hospital. 

Health care providers need to be informed that preterm birth 

has the potential of increasing the risk of postpartum depres-

sion, and should plan care in ways that enhance maternal confi-

dence and competence for feeding preterm infants. The health 

care provider should promote involvement of the father in the 

care of the preterm infant. The samples were recruited from a 

state public hospital, and were homogeneous in terms of eco-

nomic and educational background. One of the drawbacks of 

using a homogeneous sample is that the external validity of the 

study is limited. The findings of this study may not be appli-

cable to other settings such as private health clinics, where the 

income and educational level of the mothers is significantly 

different. In addition, future studies should compare patients 

from public and private clinics for their validity and reliability 

in the Nigerian population. Lastly, given the small number of 

mothers of preterm infants, our study may not have sufficient 

statistical power to make inferences regarding the potential 

contribution of demographic characteristics to postpartum 

depression among mothers of preterm infants.

Conclusion and limitations of the study

This study developed and validated the Mothers of Preterm 

Babies Postpartum Depression Scale among a sample of moth-

ers who delivered preterm babies. The nine-item scale was 

developed following the established standard and was vali-

dated with use of construct and convergent validity methods. 

The study established that the scale is a reliable measure of 

postpartum depression of mothers of preterm babies. In con-

clusion, the new screening tool has shown meritorious validity, 

and is faster and easier to apply to the obstetric population. The 

scale has superior ability in early diagnosis of women at risk 

of postpartum depression between 1 week and 3 months after 

delivery of a preterm baby.

The limitation of this study includes the lack of com-

parison with women with full-term babies to ascertain its 

discriminant validity. Secondly, we relied solely on a single 

psychiatric evaluation at 6 weeks postpartum and did not con-

trol for prior depression during the gestational period. The 

sample size was small and homogeneous (most were low-

income women), and a multicenter and longitudinal study 

would have been better. However, the strength lies in the rig-

orous methodological process undertaken to generate the data 

and the findings.

Author contributions

Ajibola A. Ishola and Chisom C. Obasi conceived and pre-

sented the idea to I.T. Sholuke. All the authors interviewed 

the respondents at the pilot study and validation stages, jointly 

reviewed the items generated results of the experts’ face 

Table 8. Normed-valued postpartum depression for mothers of preterm babies delivered in Massey Street Children’s Hospital (n = 152) (14-item)

 Cognitive and 
emotional difficulty

 Hopelessness and 
suicidal thought

 Physiological 
distress

 Postpartum 
depression

Minimum  6.00  5.00  3.00  14.00

Maximum  30.00  25.00  15.00  70.00

Mean  22.38  21.36  12.38  56.84

SD  3.45  2.46  1.48  7.55

Normed score  25.83  23.82  13.86  64.63

SD, standard deviation.
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