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Abstract 

Postnatal mental distress is a public health problem and women screening 
positive of psychological distress who do not meet the diagnostic criteria for 
psychiatric disorder may be experiencing significant distress for which they 
might require assistance from mental health personnel. The risk of a woman 
experiencing psychological distress during the postnatal period can be pre-
dicted before it occurs. The study included 300 pregnant women who were 
selected systematically and on whom two assessments were conducted at two 
different points. The first assessment was conducted at 32-week gestation 
while the second one at six weeks following childbirth. The participants were 
assessed using the Edinburgh Postnatal Depression Scale (EPDS) and the 
General Health Questionnaire (GHQ-12). Analysis of Variance (ANOVA) 
was used to test the association between the EPDS and the GHQ-12 while lo-
gistic regression analysis was carried out in order to predict postnatal psy-
chological distress. The results showed no significant difference between the 
socio-demographic characteristics and the EPDS score. A significant associa-
tion was found between the GHQ-12 and EPDS scores (r = 0.545; p = 0.001). 
Logistic regression revealed that a single predictor, antenatal EPDS individual 
score, alone provided a highly adequate model and was statistically reliable in 
distinguishing between presence and absence of psychological distress in the 
postnatal period (−2 log likelihood = 225.634; CI (1.035 - 1.173); X2 (1) 9.633, 
p = 0.002). The study revealed a correlation between EPDS score and 
GHQ-12 and that the EPDS can predict postnatal psychological distress using 
the data from the antenatal period. Therefore, patients who are found with 
antenatal psychological distress should be consistently evaluated throughout 
pregnancy and during the postnatal period to allow for early detection and 
intervention of postnatal psychological distress. 
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1. Background Information 

Psychological distress is a leading cause of disease-related illness among women 
in general and postnatal women in particular, and its prevalence has been esti-
mated to be higher compared to men [1]. Most of it is under reported in many 
resource-constrained societies such as sub-Saharan Africa [2]. Postnatal mental 
distress is a public health problem and women screening positive of psychologi-
cal distress who do not meet the diagnostic criteria for psychiatric disorder may 
be experiencing significant distress for which they might require assistance from 
mental health personnel [3] [4]. 

The risk of a woman experiencing psychological distress by postnatal women 
can be predicted before it occurs [2] [5]. Although there is no universally ac-
cepted method for identifying women who may be experiencing a mental health 
problem, it is recommend that pregnant women are screened and assessed for 
psychological distress in the perinatal period to facilitate early problem identifi-
cation and intervention [2] [6] [7]. The Edinburgh Postnatal Depression Scale 
(EPDS) is a simple, safe and important screening and diagnostic tool for peri-
natal psychological distress [8]. The GHQ-12 is another screening tool which has 
also been extensively used as a short screening instrument for psychological dis-
tress in a variety of clinical settings [9]. 

The psychological distress related to motherhood can be experienced any time 
during either the antenatal or postnatal period or both. The prevalence rates for 
the mentioned periods may be similar to those in the general population and 
range between 12 and 20 percent in high-income countries, and slightly higher 
in low and middle-income settings [6] [10] [11]. Women in the perinatal period 
may experience an array of emotions including joy and occasional despondency. 
Some mothers may experience episodes of “the baby blues” as hormonal changes 
stabilize. However, the mood swings associated with baby blues are not a psy-
chiatric disorder, and mostly resolve within a couple of weeks [12]. 

Unidentified or untreated psychological distress may culminate in Postnatal 
Depression (PND), an incapacitating condition where the patient presents with 
persistent low mood. Postnatal Depression affects between 5 - 15 percent of 
mothers in high-income settings and a higher percentage in low and mid-
dle-income settings [2] [5]. The high prevalence rate in low and middle-income 
countries is attributed to low health seeking behaviours by women [13]. The 
consequences of perinatal psychological distress are extensive and may affect the 
mother, her infant, their relationships, and the community as a whole. 

In pregnancy, psychological distress may reduce the mother’s ability to care 
for herself in terms of maintaining nutrition, and antenatal clinic attendance, 
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which may jeopardize a woman’s physical mental health and diminish ideal 
foetal monitoring, culminating in compromised growth and development of the 
baby [14] [15]. 

It is well documented that children born to psychologically distressed mothers 
often tend to be underweight, stunted and have impaired social and cognitive 
development [16] [17]. Further, the interactional relationship between mother 
and baby may be compromised in the presence of postnatal depression, the ef-
fects of which may be of greater detriment to the child, although the impact on 
child development is quite uncertain especially in high socioeconomic popula-
tions where the impact is said to be greater when postnatal depression is chronic 
and severe [18]. 

Räisänen et al. [19] reveals that mothers with a history of previous psycholog-
ical distress are at high risk of developing psychological distress in the postnatal 
period, although in some cases, it has been a challenge to predict psychological 
distress risk in women without a previous history. Therefore, history of psycho-
logical distress is usually the most certain risk factor predisposing a mother to 
developing PND. This notwithstanding, mothers without previous episodes of 
psychological distress are at increased risk of psychological distress if they expe-
rience stressful events in the antenatal period or during delivery. Such events 
may include but not limited to caesarian section, premature birth or congenital 
malformation of the baby [19]. Interestingly, uncertainty about the upcoming 
childbirth has also been found to be a strong predictor of psychological distress 
[19]. 

Considering the high prevalence and serious consequences of antenatal and 
postnatal psychological distress and depression, deliberate efforts should be 
made to identify risk factors that may guide the plans for interventions. Subse-
quently, identifying women who are at higher risk of psychological distress in 
the antenatal period may facilitate prediction of psychological distress in the 
postnatal period [14]. 

However, little work has been carried out on predicting postnatal psychologi-
cal distress and previous work have not comprehensively considered addressing 
the Predicting Postnatal Psychological Distress in a Zambian Cohort and looked 
at the relationship between the EPDS and the GHQ-12.  

Therefore, this paper seeks to predict postnatal psychological distress using 
data obtained during the antenatal period and show the ability of the EPDS to 
yield similar results with the GHQ-12 in detecting postnatal psychological dis-
tress on one hand, and its ability to predict postnatal psychological distress using 
data from the antenatal period, on the other hand. 

2. Methods 

The paper is based on a study that was conducted on a Zambian cohort of 
women during the antenatal and postnatal periods. The data was collected over a 
period from May to August 2017 using the Edinburgh Postnatal Depression 
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Scale (EPDS) and the General Health Questionnaire GHQ12. The EPDS [20] is a 
ten item self-report screening tool for depression that has been used widely 
postnatally and has also been validated for use antenatally (Cronbach’s alpha 
0.77). The instrument has been suggested to be measuring both anxiety and de-
pression in the last trimester of pregnancy and also in postnatal stages [21]. Each 
item on the EPDS is scored on a four-point scale ranging from 0 to 3, starting 
with either the highest score (3) or the lowest score (0), and giving a total score 
of 30 [20]. According to Eberhard et al. [22], the EPDS has been validated in a 
number of situations as a screening instrument for postnatal depression. Al-
though the EPDS in itself cannot confirm the diagnosis of postnatal depression, 
a score of over 12 is considered to indicate the possible presence of postnatal de-
pression. Adjustment of the EPDS cut off point also allows for identification of 
psychological distress. Hence, Brouwers et al., [23] and Ross et al., [24] recom-
mend the tool as psychometrically reliable for use throughout the perinatal pe-
riod. 

On the other hand, the General Health Questionnaire (GHQ-12) [25] is a 
twelve-item instrument designed to screen for psychological disturbance in a 
wide variety of clinical groups. It is the shortest among the five versions 
(GHQ-12, GHQ-28, GHQ-30, GHQ-36, and GHQ-60). The GHQ-12 has been 
recommended as an accurate measure of psychological distress in all clinical 
populations because of its design as a self-report questionnaire that is easy to 
administer and score. In recent years the GHQ-12 has been extensively used as a 
short screening instrument [9]. Goldberg et al. [26] reveals that the GHQ-12 
works as effectively in low-income countries as it does in elsewhere. 

The EPDS and the GHQ-12 were used on a sample of 300 women in the third 
trimester of pregnancy (32 weeks) while 198 of the same women were inter-
viewed during the first six weeks following childbirth. The sample size was de-
termined using the Dobson formula assuming a prevalence of postnatal mental 
distress among women to be 25 percent. The calculated sample size obtained was 
adjusted to 300 assuming a 10 percent non-response. 

Ethical approval was received from Leeds Metropolitan University and from 
the University of Zambia Biomedical Research Ethics Committee. The Lusaka 
District Health Management gave clearance to the research team to access to 
health facilities that were included in the study. Respective facility managers 
gave permission to access participants. The purpose of the study was explained 
to the participants and information concerning participation and consequences 
of the study was availed to all them. Anonymous and confidentiality were 
upheld, but it was made clear to the participants that the information they vo-
lunteered would be shared with medical personnel should it be established that 
they were at risk. Participants were informed of their right to withdraw from 
participation any time without prejudice. Those who were willing to participate 
then provided consent prior to the interview. 

The data were analysed using the Statistical Package for Social Sciences (SPSS) 
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version 21.0. The sequence of the analysis for both the antenatal and postnatal 
phases of the study were the same except for measures of central tendency on 
demographic characteristics of participants which were carried out only for the 
antenatal phase and could not be repeated in postnatal phase considering that 
participants were the same for both phases. 

Association between age, parity, marital status, educational level, employment 
status, and residential area was explored using the Analysis of Variance 
(ANOVA), except employment status on which the t-test was used. Post Hoc 
Tests were then conducted in order to make multiple comparisons. Finally, lo-
gistic regression analysis was carried out in order to predict postnatal psycho-
logical distress using antenatal data. This involved recoding the dependent vari-
able (postnatal EPDS score) to make it a dichotomous (present of psychological 
distress, and absence of psychological distress) before running the analysis. 
Three variables (Antenatal EPDS, GHQ-12 score) were entered as independent 
variables used to predict the dependent variable. 

3. Results 

3.1. Demographic Characteristics 

A total of 300 women in their third trimester of gestation (32 weeks gestation) 
were enrolled to participate in the study. The age ranged between 18 and 45 
years, with the mean age of 27 years and Standard Deviation of 5.9. The median 
age was 27 where according to Mofrad et al. [27], expectant mothers have great-
er risk of psychological distress and other perinatal problems. The largest num-
ber of participants concentrated within the age of 20 - 34 (n = 206) (70.1%) were 
not employed compared to n = 49 (16.7%) who were in employment. The Cen-
tral Statistical Office (CSO) [28] estimates employment rates as 50 percent for 
females and 79 percent for male, showing few women in employment compared 
men. 

Most of the study participants n = 250 (83.3%) were married. According to 
CSO [28] figures, 60.2 percent of women in Zambia were married. However, this 
number does not include those who are cohabiting with or have separated from 
their spouses. The majority of the participants n = 254 (83.3%) had either basic 
education (secondary and primary) or no education at all n = 17 (5.7%). CSO 
[28] estimates that only 21 percent of women between ages 20 - 29 had com-
pleted secondary education compared to 45 percent of their male counterparts. 

The study revealed that 146 of 300 women (48%) had depressive symptoms. 
Out of this number, sixty women (20%) had severe postnatal mental distress. 
Exploration of the association between the EPDS score and the social demo-
graphic characteristics of participants (age, parity, marital status, educational 
level, employment status, residential area) was explored using the Analysis of 
Variance (ANOVA), except employment status on which the t-test was used. 
Results suggest no relationship between any of the variables and the EPDS score. 
Post Hoc Tests were then conducted in order to make multiple comparisons. 
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Finally, logistic regression analysis was carried out in order to predict postnatal 
psychological distress using the data collected in the antenatal period. 

3.2. Concurrent Validity—Antenatal EPDS, GHQ-12 

The EPDS has been validated in identifying antenatal and postnatal psychologi-
cal distress and depression. Concurrent validity which refers to correlation be-
tween instruments was conducted between the EPDS, and the GHQ-12, and was 
measured using a correlation matrix to show the relationship between the two 
measures. Concurrent validity is often quantified by the correlation coefficient 
between two sets of measurements obtained for the same target population [29]. 
This involves the measurement performed by the evaluating instrument and by 
the standard instrument. In this case the evaluating instrument was the GHQ-12 
while the standard instrument was the EPDS. This analysis was carried out in 
order to explore the possibility that the EPDS will yield similar results to those of 
the GHQ-12. Therefore, this suggests that the two different measurement tools 
used for the same population yield valid results. 

Table 1 shows correlations between the two measures of psychological dis-
tress used in the present study (EPDS and GHQ-12). A significant association is 
evident between the EPDS and the GHQ-12 (r = 0.545; p = 0.001). 

3.3. Concurrent Validity—Postnatal EPDS and GHQ-12 

As earlier stated, concurrent validity between the EPDS, GHQ-12, was measured 
using a Pearson Correlation to show the relationship between the two measures 
shown above. This was in order to validate the EPDS for use in the population 
under study.  

The correlation matrix (Table 2) shows correlation between the two measures 
of psychological distress used in the present study for the postnatal period 
(EPDS and GHQ-12). A relationship between the EPDS the GHQ is not signifi-
cant. 

 
Table 1. Antenatal EPDS, GHQ-12, SDIS correlation matrix. 

 
EPDS individual score (antenatal) GHQ-12 individual score (antenatal) 

(r) P (r) P 

EPDS individual score - - 0.545 0.000 

GHQ-12 individual score 0.545 0.000 - - 

 
Table 2. Postnatal EPDS and GHQ-12 correlation matrix. 

 
EPDS individual score (antenatal) GHQ12 individual score (antenatal) 

(r) P (r) P 

EPDS individual score - - −0.100 0.159 

GHQ-12 individual score 0.100 0.159 - - 
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3.4. Logistic Regression Analysis 

Forward logistic regression analysis was conducted to determine which variables 
among the two that were entered into the model (Antenatal EPDS and GHQ-12 
scores) were predictors of postnatal psychological distress (presence, and ab-
sence of psychological distress). Regression results showed that a single predic-
tor, antenatal EPDS individual score, alone provided a highly adequate model. It 
was statistically reliable in distinguishing between presence and absence of psy-
chological distress in the postnatal period (−2 log likelihood = 225.634; CI (1.035 
- 1.173); X2 (1) 9.633, p = 0.002). The model correctly classified 97.9 percent of 
the cases. Regression coefficients are presented in Table 3. 

Wald statistics indicated that the EPDS significantly predict psychological 
distress. However, Odds ratio for this variable indicated little change in the like-
lihood of developing psychological distress. The other variable (GHQ-12) could 
not predict postnatal psychological distress as illustrated in Table 3. 

The discrepancy in prevalence and types of mental health problems may be 
attributed to methodological limitations, including small sample sizes, differ-
ences in tools used and heterogeneous definitions. Further to this, many of the 
studies of mental health in HIV positive adolescents conducted to date lack 
comparison groups and are mainly cross sectional, which makes it difficult to 
compare the prevalence of mental health challenges in this population to the 
general population. There is therefore urgent need to conduct longitudinal 
comparison studies to help draw conclusions about the prevalence of mental 
health problems and the potential contribution of HIV on the observed rates of 
mental health problems. 

4. Discussion 

The Edinburgh Postnatal Depression Scale (EPDS) is one of the commonly used 
screening tools for perinatal depression. It was initially designed to assess for 
postnatal depression but is currently recommended for use in the antenatal pe-
riod as well [21]. The present study examined the ability by the EPDS to yield 
similar results with the GHQ-12 in detecting postnatal psychological distress as 
well as its ability to predict postnatal psychological distress using data from the 
antenatal period. 

 
Table 3. Regression coefficients. 

Variable B SE Wald Df Sig Odds Ratio 

Antenatal EPDS 0.097 0.032 9.202 1 0.002 1.102 

Constant −1.854 0.346 28.697 1 0.000  

 Variables not in the Equation 

 Score Df Sig 

Antenatal GHQ-12 3.604 1 0.058 

Overall Statistics 5.308 2 0.070 
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The EPDS was found to yield similar results with the GHQ-12 in the antenatal 
period. The mean scores of 9.2 and 10.4, for the EPDS, GHQ-12, respectively 
were found. Results from the postnatal period showed a wide difference between 
the mean scores for EPDS and the GHQ-12 (4.8 and 11.6 for the EPDS and the 
GHQ-12 respectively). Further, exploration of the association between the 
EPDS, GHQ-12, using Pearson correlation (r) for both antenatal and postnatal 
data revealed an association between the EPDS and the GHQ-12 results (p = 
0.001) in the antenatal period. 

Using instruments that possess the ability to measure what they are intended 
to measure is valuable to the health of all concerned. However, during the peri-
natal period, commonly used measures of psychological distress that have been 
validated for use in various clinical groupings may be psychometrically com-
promised despite previous findings [9]. 

The EPDS is a rough and ready means for identifying women in the postnatal 
period, who may require interventions for psychological distress [30]. The valid-
ity of the EPDS in identifying psychological distress during the perinatal period 
has been reported worldwide. The scale has been found to be suitable for use in 
non-postnatal women [31]. It is further asserted that chances that a woman 
scoring below the cut-off on the EPDS would be categorised as depressed are 
minimal because levels of depressive symptoms in a given person should be 
taken as just one of the factors that should be examined to assist in arriving at a 
decision on whether or not an individual requires referral to other professionals 
for therapeutic intervention [30]. If on the other hand, a higher cut-off is chosen, 
some women who might otherwise be clinically depressed or progressing to le-
vels of disorder might be missed [30]. This explanation influenced the choice of 
a lower EPDS cut-off for the present study so that the chances of missing those 
women who may be experiencing psychological distress are be minimised. 

On the other hand, the GHQ-12 has been recommended as a valid and relia-
ble measure of psychological distress in all clinical groups. It possesses the ability 
to identify those experiencing probable non-psychotic psychiatric disturbance. 
The GHQ-12 has the precision to separate “cases” from “non cases” [26] and has 
been endorsed for comprehensive utility [32]. Lee et al. [33] writing from the 
United Kingdom recommends the GHQ-12 as accurate for screening for psy-
chological distress in the perinatal period. 

In contrast with Lee et al. [33], when Ip and Martin [9] used the GHQ-12 on 
Chinese women in the perinatal period, they found that the GHQ-12 was not 
suitable for use in this clinical group. Uncertainties about the use of the GHQ-12 
in the perinatal population have been expressed in earlier studies in the UK by 
Martin and Jomeen [34]. The GHQ-12 was designed for screening of 
non-psychiatric disturbances in different clinical groups, including perinatal 
groups. As mentioned above, the study conducted in Hong Kong by Lee et al. 
[33] has established that while the GHQ-12 is an admirable measure of psycho-
logical distress in many clinical populations, other studies have found the 
GHQ-12 to be unsuitable for use in the perinatal period [9] [34]. 
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Martin and Jomeen [34] found variations in detecting cases of psychological 
distress by the GHQ-12, which have been attributed to differences in scoring 
methods. In addition, the inclusion of a somatic subscale is also said to contri-
bute to the unsuitability of the GHQ-12 for the perinatal period because of the 
reduction of its discriminatory ability and increased potential to produce a posi-
tive response due to either physical or psychological disorder [34]. The above 
points may be possible explanations for the difference in scores between the 
EPDS and the GHQ-12 observed in the postnatal period. 

It is documented that both the EPDS and the GHQ-12 are measures of de-
pression and psychological distress that have been used widely. Factor analysis 
and validity issues have been debated by researchers specialised in the area and 
have been found to be appropriate for use in different cultures including those of 
developing countries like Zambia. However, it is acknowledged that the exis-
tence of cultural differences in the expression of distress points to the impor-
tance of developing measures that are culturally appropriate [35]. Therefore, it is 
pertinent to acknowledge the use of already established measures of psychologi-
cal distress as a limitation in this paper, but it is also relevant to recognised that 
developing a measure can be time consuming as well as an expensive undertak-
ing. 

In addition to the statistically significant association between the EPDS and 
the GHQ-12, the results revealed that the EPDS can significantly predict psy-
chological distress in the postnatal period using antenatal data. This finding 
supports Merfer et al. [36] who tested the ability of the EPDS used in pregnancy 
to predict postnatal depression. They assessed 1620 pregnant women from the 
general population and found that the mean EPDS scores were significantly 
higher during pregnancy in women who experienced postpartum depressive 
symptoms than in those without postpartum symptoms (P < 0.001). 

Similarly, it is recognized that antenatal depression is a risk factor for postnat-
al depression as revealed by Nhiwatiwa et al. [37], and Najman et al. [38] in their 
respective studies that examined some of the risk factors associated with the de-
velopment of postnatal depression in mothers who regularly attended an ante-
natal clinic at a tertiary health care centre. Their findings show that 44 percent of 
women with antenatal psychological distress developed postnatal psychological 
distress. 

Conversely, Meijer et al. [39] found that the EPDS was not sufficiently accu-
rate in predicting risk of postpartum depressive symptoms when the commonly 
used cut-off score of 13 is adopted. The sensitivity was low (17%) and if this 
cut-off score (13) was used, only 16.8 percent of the women would be identified 
as more likely to go on to develop postpartum depression. In their study, the 
positive predictive value was also low (41.8%), indicating that less than half of 
the women who screened positive during pregnancy would go on to have Post-
partum Depression. However, using 5 as the cut-off value may suffice for initial 
screening, which should be followed by further assessments and possibly ante-
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natal intervention when the woman scores positive. Further, when negative, 
women may be reassured that postpartum depressive symptoms are unlikely. On 
the other hand, it may also be argued that using a lower cut-off value (5), in-
creased the sensitivity (70.8%) but the positive predictive value was unacceptably 
reduced (15.9%), and it was noted, that the negative predictive value was excee-
dingly high at 96.0 percent. 

Additionally, Austin and Lumley [40] conducted a systematic review involv-
ing studies which combined a study-specific questionnaire with a common self 
report measure such as the General Health Questionnaire, the Beck Depression 
Inventory, or the Edinburgh Postnatal Depression Scale. They established that 
the proportion of women identified as “at risk” of postnatal depression during 
pregnancy ranged between 10 - 67 percent while the actual prevalence of post-
natal depression ranged between 5.5 - 31.5 percent. It is worth noting that this 
kind of results were attributable to the fact that most of the antenatal tools in this 
review were found to have low specificity and sensitivity for predicting postnatal 
depression. 

Meijer et al. [39] further state that using the EPDS to screen for symptoms of 
psychological distress within the first week following delivery suggest that the 
EPDS may be used to predict which women may develop postnatal psychological 
distress and that women whose scores were 9 or above on the EPDS were about 
30 times as likely to develop postnatal psychological distress within four weeks 
than women with lower EPDS score. In addition, Telssedre and Chabrol [41] 
found the EPDS useful in detecting postnatal psychological distress when admi-
nistered a few days post-delivery. 

5. Conclusion 

The mental health of women during pregnancy is a neglected public health con-
cern. Most of the mental health interventions are targeted at the postnatal pe-
riod, and yet this study results support previous research evidence that empha-
sise the need to identify women who may be vulnerable to postnatal mental dis-
tress before delivery, in order to reduce the vulnerability to postnatal psycholog-
ical distress. Interventions focused on antenatal psychological distress may re-
duce the severity and incidence of postnatal psychological distress and promote 
the psychological well-being of the mothers, their babies and the family at large. 
Such interventions may include intensive perinatal support provided by health 
professional or prophylactic antidepressants where appropriate. Therefore, inte-
gration of mental health into mainstream maternal health services is likely to fa-
cilitate identification of mothers with antenatal psychological distress so that 
supportive interventions are provided throughout the perinatal period to safe-
guard the well-being of the mother, the infant and the family at large. 

Study Limitations 

The authors acknowledge that the study was health facility based and thus missed 
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out women who did not report to healthcare facilities. Hence recommend ex-
ploring the feasibility of community screening of postnatal mental distress in 
future. Secondly, our results may not necessarily extrapolate to other women 
within Zambia due to cultural and socioeconomic variations. 
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