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The Edinburgh Postnatal Depression Scale (EPDS) is the screening tool for perinatal depression, and 
its cut-off score varies according to context and population. In Cameroon, no study has yet defined a 
cut-off score or the prevalence of perinatal depression in adolescent mothers. Our aim is to determine 
the cut-off for teenage mothers in Cameroon. The study is cross-sectional and analytical in nature. The 
EPDS was used to screen for symptoms of depression and an interview based on the DSM-5 criteria 
for depression was conducted to diagnose the depressive syndrome. The data were processed with 
Epidata 3.1 and was analysed with SPSS 25. Positive and negative predictive values (PPV, NVP) were 
calculated. The optimal EPDS score was determined by taking into account the importance of false-
negative and false-positive test results. 1633 adolescent mothers were recruited. The prevalence of 
perinatal depression was 60.8% (95% CI = 58.5, 63.2). The cut-off score for this population was ≥ 11. 
Sensitivity was 92.6% (95% CI = 0.913, 0.939) specificity 53.2% (95% CI = 0.508, 0.556), PPV 75.5% 
and NPV 80.2%. This score of ≥ 11 is retained because false-negative results have important adverse 
consequences. This study on the validation of the EPDS and the prevalence of perinatal depression in a 
population of teenage mothers is new in Cameroon and central Africa.
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Context
Maternal mental health, as defined by the WHO (World Health Organization), is the state of well-being in 
which a mother is aware of her own abilities, can cope with the normal stressors of life, can work productively 
and fruitfully, and is able to contribute to her community1. Several studies have highlighted the significant 
burden of maternal mental health, which is perinatal mental disorders, in low- and middle-income countries2. 
The prevalence of perinatal mental disorders is 15.6% in pregnant women and 19.8% in postnatal women2. 
Particularly in Cameroon, a study reveals that the prevalence of perinatal mental disorders is 53.6%. And, among 
these disorders, perinatal depression is by far the most prevalent, at 45.8%3. In particular, the prevalence among 
teenage mothers is high, sometimes even higher than the prevalence among adult mothers. For example, two 
studies in Nigeria show that prenatal prevalence is 6.9% among adult mothers, compared with 17.7% and 18.1% 
among teenage mothers In Cameroon4,5, in a study of a population of 1,365 teenage mothers in the perinatal 
period, 70% of them presented depressive symptoms6. Although the prevalence of mental disorders among 
adolescents has been determined in a study in Cameroon7, perinatal depression did not emerge in this study, nor 
in any other in Cameroon, to our knowledge.
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The preferred instrument for screening for perinatal depression worldwide is the Edinburgh Postnatal 
Depression Scale (EPDS)8,9. Multiple versions have been developed and validated to adapt the tool to different 
contexts and environments. The cut-off values range from ≥ 7 to ≥ 158. In Cameroon, several studies and clinical 
interventions have used the EPDS as a screening instrument for depressive symptoms in perinatal mothers. The 
threshold used varied according to the studies and interventions, and ranged from ≥ 10 to ≥ 1310,11. However, no 
research in Cameroon has identified a validated EPDS cut-off score for a Cameroonian population. The cut-off 
scores used in both research and clinical projects are based on validations carried out in other countries.

The aim of this research is to identify in the Cameroonian context, the optimal cut-off and validate it 
specifically for a population of adolescent mothers. This involves determining the sensitivity, specificity, 
positive predictive value and negative predictive value of the EPDS test. Prior to this, the prevalence of perinatal 
depression will be assessed.

Results
The overall objective is to validate an EPDS threshold score in a population of perinatal adolescent mothers in 
Cameroon. Before doing so, we will identify socio-demographic characteristics.

Socio-demographic characteristics of teenage mothers
1633 teenage mothers took part in the study. 51.4% were pregnant (prenatal) and 48.5% had a child up to one 
year old (postnatal). The average age was 17.91 years, and the most represented age group was 18–20 years, i.e., 
68.4% of participants. 75% of them were single mothers. The majority of these mothers (46.8%) were recruited 
from health facilities. Further details on socio-demographic characteristics are provided in Table 1. Given these 
characteristics, it would be interesting to determine the prevalence of depression in this population.

A specific objective was to assess perinatal depression, i.e., in pregnant and postpartum women. Clinical 
interviews, based on DSM-5 criteria, revealed that: 504/827 pregnant teenage mothers suffered from depression. 
This represents a prevalence of 60.9% for the prenatal population and 30.9% for the perinatal study population. 
Among mothers with babies aged 12 months or less, 490/783 were diagnosed with depression. This represents 
a prevalence of 62.5% for the nursing mother population alone, and 30% for all teenage mothers in the 
perinatal period. And so, the prevalence rate of perinatal depression for teenage mothers in this study is: 60.9% 
(994/1633). More details concerning the prevalence are given in Table 2. The diagnosis of depression established 

Prenatal N/% (IC 95%) Postnatal N% (IC95%)

Depression and perinatal status

 Depression (n = 1633) 504/30.9 (28.6, 33.2) 490/30 (27.8, 32.3)

Prenatal (n = 827) Postnatal (n = 783)

 Depression 504/60.9 (57.6, 64.2) 490/62.5 (59.1, 65.9)

Depression in the perinatal period N/% (IC 95%)

 994/60.9 (58.5, 63.2)

Table 2.  Prevalence of perinatal depression (pre- and post-natal) in teenage mothers.

 

Characteristics N % (IC = 95%)

Perinatal status

 Prenatal 840 51.4 (48.8, 53.8)

 Postnatal 793 48.5 (46, 50.)

Age (M = 17.91; Min = 12; Max = 20; SD = 1.30)

  < 15 84 5.1 (4.2, 6.4)

 15–17 416 25,5 (23.6, 27.9)

 18–20 1117 68.4 (66.8, 71.3)

Marital status

 Single 1224 75.0 (73.3, 78)

 In a cohabiting relationship 274 16.8 (15.2, 18.9)

 Married 113 6.9 (5.8, 8.4)

 Divorced 1 0.1 (0, 0.3)

 Widow 1 0.1 (0, 0.3)

Context of encounter with the teenage mother

 Health structure 764 46.8 (44.8–49.7)

 Door-to-door 639 39.1 (37.1–42)

 Personal network 213 13.0 (11.6–14.9)

Table 1.  Socio-demographic characteristics of teenage mothers.
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in teenage mothers will be used to conduct analyses to identify the EPDS cut-off score. To do this, we will begin 
by highlighting the results of the administration of the EPDS scale to teenage mothers.

To achieve the major objective of this study, which is to determine the cut-off score12 for the EDPS when used 
with adolescent mothers in the Cameroonian context, we proceeded in the following stages. First, we considered 
the likely adverse consequences of a false-negative result. Perinatal depression can have a negative impact on 
various aspects of the teenage mother’s private, school, and professional life. The mother-baby relationship may 
be altered and the baby’s development hampered, and there may be a risk of abuse and neglect of the baby. Marital 
and family conflicts may be triggered. There may be a risk of intergenerational transmission of dysfunctions13. 
There is also a risk of economic loss14. We then considered the likely adverse consequences of a false-positive 
result. They relate to the waste of human, financial, and time resources. With regard to the likely consequences 
described above, it emerges that those of a false negative result are much more important. This finding leads us 
to choose a threshold score that minimises the most harmful risks for teenage mothers. Hence the use of the 
most sensitive threshold score, as shown in Table 3. The optimal cut-off score for adolescent mothers during the 
perinatal period in Cameroon is 10.5, with a sensitivity of 0.926 (92.6%), a specificity of 0.532 (53.2%), a PPV of 
75.5% and a NPV of 82.2%.

Discussion
As a reminder, our objective in this work is twofold: to validate the EPDS score and to determine the prevalence 
of perinatal depression in a population of adolescent mothers in Cameroon (Table 4).

As mentioned above, 10.5 is an appropriate cut-off score. We also analysed the ROC curve to calculate the 
threshold score. Here, the threshold score in the ROC curve would correspond to the point closest to the ideal (1; 
1), which is the point furthest from the diagonal12. In our case, 12.5 would correspond best, as shown in Table 5 
and Fig. 1. However, as indicated in the results section, the method based on taking into account the importance 
of the likely adverse consequences of false-negative results, in comparison with the importance of the likely 
adverse consequences of false-positive results. It seems to us to be more relevant. Choosing a score above 10.5 
would mean failing to detect a few cases that could be positive, and therefore false negatives. The likely adverse 
consequences of false-negative results are important enough to justify choosing this score of 10.5. By choosing 
that score, we reduce the likelihood of not identifying some adolescent mothers in Cameroon who are in fact 
suffering from depression. This is why we have chosen a sensitivity of 92.6%. Although the specificity 53% is 
lower, it is still acceptable to us and therefore a good compromise. Furthermore, as shown in Table 4, 92.7% (922 
out of 994) of the adolescent mothers in our study population suffering from depression had a score of 11 or 
above. It should be noted that the calculated scores on the EPDS are given as whole numbers. With 10.5 being 
the threshold score chosen, we rounded up to 11, which is the nearest whole number to 10.5.

According to our study, the valid cut-off score of the EPDS to screen for depression in adolescent mothers in 
Cameroon is ≥ 11. This is a scientific adjustment, because until now the EPDS cut-off scores used in Cameroon 
have varied between ≥ 10 and ≥ 133,6,10,11. The basis on which these scores were chosen by their authors was 
certainly scientific, but not tested or verified in the Cameroonian context.

Zone Standard error Sig

95% asymptomatic confidence 
interval

Upper terminal Lower terminal

.823 .011  < 0.001 .801 .844

Table 5.  Area under the curve.

 

Depression N/% (IC 95%) EPDS score ≥ 11 N/% (IC 95%) EPDS score < 11 N/% (IC 95%)

994/60.9 (58.5, 63.2) 922/92.7 (91.4, 93.9) 72/7.2 (5.9, 8.4)

Table 4.  EPDS score of teenage mothers diagnosed with depression.

 

EPDS score Sensitivity (IC95%) 1-Specificity (IC95%) PPV NPV

9,50 0,942 (0,931–0,953) 0,473 (0,449–0,497) 0,736 0,840

10.50 0.926 (0.913, 0.939) 0.532 (0.508, 0.556) 0.755 0.822

11.50 0.902 (0.888, 0.916) 0.618 (0.594, 0.642) 0.786 0.802

12.50 0.853 (0.836, 0.870) 0.669 (0.646, 0.692) 0.801 0.745

13.50 0.785 (0.765, 0.805) 0.735 (0.714, 0.756) 0.822 0.687

14.50 0.715 (0.693, 0.737) 0.776 (0.756, 0.796) 0.833 0.636

Table 3.  Sensitivity and specificity of the EPDS at different thresholds in relation to DMS-V results in 
adolescent mothers in perinatal period and positive and negative predictive values.

 

Scientific Reports |        (2024) 14:30670 3| https://doi.org/10.1038/s41598-024-79370-7

www.nature.com/scientificreports/

http://www.nature.com/scientificreports


The optimal threshold score for screening for perinatal depression obtained in our research is ≥ 11, and is 
different from the threshold in the original version15. This cut-off score found in our research is similar to that 
(≥ 11) of the EPDS validated in France16. Compared with the thresholds reported in other African contexts, 
our result is different. In Ghana and Zimbabwe, the cut-off is 10, and in Nigeria, neighbouring Cameroon, the 
threshold is 9 to more17,18. These variations further justify our study. It is not appropriate to base ourselves on 
African results, even those of a neighbouring country such as Nigeria. Determining precise measures is therefore 
essential. Without them, the burden may not be clearly defined, and health policy and services may suffer as a 
result, especially in a resource-poor context like Cameroon. This is all the more crucial given that the prevalence 
of perinatal depression among pregnant teenage mothers observed in our study is 60.9%, which seems extremely 
high to us. This is well below the 17.7% found among teenage mothers in Nigeria5. Also, this rate is higher than 
the 43.6% prevalence found among pregnant adult mothers living in the same geographical area (Yaoundé)3. 
Detecting perinatal depression and treating it is a matter of urgency, given the negative consequences for the 
health of the mother, the family, the baby and its development.

Methods
Study framework
Our research is part of a project to provide psychological and social care for teenage mothers in Yaoundé and 
the surrounding area. The project had two dimensions: clinical and research. The study is cross-sectional and 
analytical in nature. In fact, this study is the research dimension of an action research project, which combines, 
in a single movement, a research rationale to produce knowledge and an action rationale to act, modify and 
improve a situation or an activity19. In Cameroon, the partners involved were: the Ministry of Public Health 

Fig. 1.  A receiver operating characteristic curve showing the EPDS cut-off score in teenage mothers. The 
black dot corresponds to the threshold score of 12.5 with the highest sensitivity and specificity. The red dot 
corresponds to the threshold score 10.5 resulting from a compromise between the consequences of false 
positives and false negatives.
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(MINSANTE), the Ministry for the Promotion of Women and the Family (MINPROFF), Le Réseaux National 
des Associations de Tantines (RENATA), Uni-Psy et Bien-Être (UniPsy) an organization of mental health 
professionals. And in Geneva, the University of Geneva, Action en Santé Publique (ASP) a non-governmental 
organization, the Department of Child and Adolescent Psychiatry (SPEA) of the Geneva University Hospitals 
and the World Health Organisation (WHO). In the field a team of 71 front-line health workers (nurses, social 
workers, psychology students, junior psychologists) was trained in the use of the WHO mhGAP (mental health 
Global Action Plan) Guide, based on the Diagnostic and Statistical Manual of Mental Disorders (DSM-5). She 
was also trained to administer the EPDS. These carers were supervised by 8 2nd line clinical psychologists and 
3 3rd line psychiatrists. The former administered the EPDS, while the clinical psychologists and supervising 
psychiatrists made diagnoses based on clinical interviews.

Population and sampling
Our study population consisted of adolescent mothers in the perinatal period (from day 1 of pregnancy to 
the end of the child’s first year). They all lived in Yaoundé and the surrounding area. They were pregnant and 
in postpartum. Recruitment took place over a five-year period, from April 2014 to December 2018. Inclusion 
criteria were being no more than 20 years old, pregnant or having a child no more than 12 months old. Exclusion 
criteria were being over 20 years of age, having a child older than 12 months, not having fully completed the EPDS 
and not having been clinically assessed. The non-probability sampling technique was chosen. 2 types of sampling 
were carried out. These were purposive sampling for participants recruited at the hospital and through the 
personal network of health workers, and accidental sampling for those recruited by door-to-door canvassing20. 
The typical sample, also known as purposive sampling, is a sample of volunteers. Only people who volunteer 
are included in this type of sample. In our study, we selected only teenage mothers in the perinatal period from 
among all the mothers and other patients we could meet. Accidental sampling (sometimes called point sampling, 
convenience sampling or opportunity sampling) is a type of non-probability sampling that involves drawing the 
sample from the part of the population that is within reach. This meant that in the community it was the teenage 
mothers who were first met and available who were selected. As we mentioned, the project had two dimensions: 
clinical and research. It was to run for 5 years. We stopped selecting teenage mothers 4 years later, to give the care 
team time to take on teenage mothers who had been positively diagnosed. At that point, we had 1,633 teenage 
mothers, which was a very large number, so we no longer needed to calculate the sample size.

Procedure and data collection
Recruitment of 1633 teenage mothers took place in 3 contexts, including: 764 teenage mothers were recruited in 
the mother–child departments of 29 health centers. 639 adolescent mothers recruited in the community through 
door-to-door visits, and 213 by word-of-mouth in the personal network of health workers. As collection tools, 
we used the validated French version of the EPDS to screen for perinatal depression21. The DMS-V was used as 
a frame of reference for the diagnostic assessment of perinatal depression (pre- and post-partum)22,23. Indeed, 
front-line health workers administered the EPDS scale to participants. We preferred the EPDS to be interviewer-
administered rather than self-administered because of its advantages, particularly for illiterate participants. The 
supervising clinical psychologists and psychiatrists made the diagnosis of perinatal depression following the 
clinical interviews.

Edinburgh postnatal depression scale (EPDS)
The EPDS is the most widely used instrument in the world for screening for prenatal and postnatal depression. 
This tool was originally developed in 1987 by Cox et al. It is a 10-item questionnaire, so the response to each 
question can be rated from 0 to 3, making a maximum value of 30 possible15. A systematic review of validation 
studies of the Edinburgh Postnatal Depression Scale (EPDS) was carried out. It showed that the sensitivity of 
this screening tool ranges from 0.65 to 1.00 and the specificity from 0.71 to 0.97, for positivity thresholds varying 
from 8.5 to 13.5 depending on the study24.

DSM-V
The Diagnostic and Statistical Manual of Mental Disorders, 5th Edition, provides a clear, systematic description 
and classification of mental disorders23. It is intended for mental health professionals and is an international 
reference. Clinical psychologists and psychiatrists have used this reference to confirm the diagnosis of perinatal 
depression.

Data analysis
The data were processed and analysed using Epidata 3.1 and SPSS 25 respectively. We first performed descriptive 
statistics, which consisted in highlighting the different frequencies of the modalities of the variables. Then, to 
validate the EPDS for teenage mothers in Cameroon, we performed sensitivity and specificity tests, for several 
thresholds in relation to the DSM-V diagnosis of depression. Positive predictive values (PPV) and negative 
predictive values (NPV) were calculated. In fact, to determine the optimal cut-off score to validate for teenage 
mothers, we tested the sensitivity and specificity of several thresholds. In addition, PPV and NPV calculations 
were performed. The sensitivity of the EPDS refers to the proportion of teenage mothers actually diagnosed 
with depression according to the DSM-5. Specificity refers to the proportion of teenage mothers classified as 
not actually suffering from depression. Positive predictive value refers to the probability that a positive test 
result actually indicates that an individual has a pathology. The negative predictive value refers to the probability 
that a negative test result actually indicates that the individual is not ill. The optimal score12 on the EPDS was 
determined, taking into account the importance of the likely adverse consequences of false-negative results, in 
comparison with the importance of the likely adverse consequences of false-positive results.
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Ethical oversight
Study procedures were implemented in conformity with ethical principles as set out in the Declaration of 
Helsinki25. All participants were informed of the study and provided informed written consent. They were 
informed that if they wished, they could withdraw from the study at any time. The ethic clearance was delivered 
by the National Ethics Committee on Research for Human Health (NECRHH) in Yaoundé after submission of 
our research protocol. 2014/03/436/L/CNERSH/SP was the approval number.

Limitations of the study
Our research has a number of limitations. The first concerns the environment in which the teenage mothers were 
recruited. It was carried out in the urban area of Yaoundé. Young mothers living in rural areas may experience 
other realities that could influence the results. With regard to the realities in rural areas, we could mention the 
fact that early pregnancies are seen by the community as a normal situation, so they are not stigmatised and 
excluded, there is less practical and social support and less loneliness, and the baby can be cared for by the 
grandmother or another more experienced woman, and so on. Secondly the participants were only teenage 
mothers; there were no adult mothers. Thirdly, the EPDS tested did not include a somatic item. In developing 
countries, psychological disorders, including depression, often take the form of significant somatic symptoms26. 
Fourthly, another important limitation is the generalizability of the findings since non-probability samplings 
were utilized.

Conclusion
The EPDS is a screening instrument for perinatal depression that was administered to a population of 1,633 
teenage mothers. The prevalence rate of perinatal depression was 60.8%. This tool is valid for screening teenage 
mothers for pre- and post-natal depression in Cameroon. Sensitivity was 92.6% and specificity 53.2%. The cut-
off score found was ≥ 11. Prior to our research, no study had been carried out on the validity of the EPDS 
in a Cameroonian population. Given the significantly high prevalence of perinatal depression among teenage 
mothers in this country, the use of a valid instrument that is precise with respect to the cut-off score is very 
important for screening (and management) at all levels of care, as well as for determining the real burden by the 
true positive rate.

Data availability
The data supporting the conclusions of this study are available on request from the corresponding author. The 
data is not publicly available due to confidentiality or ethical restrictions.
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