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Abstract 
Introduction 

Postpartum depression has increased significantly worldwide, but in the central Pe-
ruvian mountain, there are no studies that address this problem. 

Objectives 

To identify and to establish risk factors for postpartum depression in mothers whose 
children are hospitalized in pediatrics/neonatology units in Huancayo. 

Methods 

This is a case-control study. Medical records of mothers whose children were hospi-
talized in pediatrics/neonatology units during 2017 were included. The cases were 
defined as patients who “had symptoms of postpartum depression." This variable was 
crossed with other variables using logistical regression, odds ratio were obtained, their 
confidence intervals were set to 95%, and the p values were calculated. 

Results 

Sixty-one medical records of mothers with postpartum depression (cases) and 61 
medical records of mothers without postpartum depression (control) were evaluated. 
In the multivariate analysis, the unemployed mothers had a bigger chance of post-
partum depression (p < 0.001), as well as single mothers (p < 0.001), and those with 
an unplanned pregnancy (p = 0.003). Conversely, mothers who reported having se-

rious problems with their partner had a smaller chance of postpartum depression (p = 0.003). 

Conclusions 

Different factors were found to be related to postpartum depression: marital situation, relationship with their partners, work conditions, and having 
an unplanned pregnancy. 

Resumen  
Introducción 

La depresión postparto ha sufrido un crecimiento significativo, pero en la sierra central peruana no existen estudios acerca de este tema. 

Objetivos 

Identificar y establecer los factores de riesgo para desarrollar depresión postparto en las madres que tienen a sus hijos hospitalizados en unidades de 
pediatría y neonatología en la ciudad de Huancayo. 
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Métodos 

Estudio de casos y controles. Se incluyeron las fichas de recolección de datos de las madres que tuvieron hospitalizados a sus hijos en unidades de 
pediatría y neonatología durante 2017. Los casos fueron las que tuvieron “presencia de síntomas de depresión postparto”. Se cruzó esta variable 
con otras mediante la regresión logística. Se obtuvieron los Odds ratio, sus intervalos de confianza al 95% y los valores p. 

Resultados 

Se evaluaron 61 fichas de madres que padecieron depresión postparto (casos) y 61 fichas de madres sin este tipo de patología (controles). Al reali-
zar el análisis multivariado, se encontró que aquellas madres con una condición laboral de tipo desempleada (p < 0,001), así como aquellas que 
fueron solteras (valor p < 0,001) y las que 
tuvieron un embarazo no planificado (p = 0,003); tuvieron una mayor posibilidad de depresión postparto). Por el contrario, aquellas que mani-
festaron tener problemas graves con su pareja tuvieron una menor oportunidad de depresión postparto (p = 0,003); ajustado por nueve variables. 

Conclusiones 

Se encontraron diversos factores relacionados con la depresión postparto: el estado civil, la relación con la pareja, la condición laboral y la no 
planificación del embarazo. 

 
 

Introduction 
Affective disorders are the second most common form of mental ill-
ness worldwide. According to the Global Burden of Disease study 
(World Health Organization / World Bank), by 2020, depression 
will be the second leading cause of disability1. There is a high risk of 
emotional disorders during the puerperium or postpartum period 
due to the emotional vulnerability experienced by mothers2. Post-
partum depression is one of the most common complications during 
this period, with prevalence ranging from 10%–20%3 and increas-
ing in mothers whose children are hospitalized4 and with the pres-
ence of various other factors5, including psychological, organic, fam-
ily, and socio-demographic variables6. 

Prevalence of postpartum depression and its risk factors (previous 
depression, low socioeconomic level, living in a developing country, 
family violence, low level of education, and poor relationship with 
family environment, among others) has been studied in various pop-
ulations. A study in Canada reported a prevalence of 4%–15%7; in 
the United States, it was 13%–22%8; in Ireland, 13%9; and in Qa-
tar, 18%10. 

Similar prevalence levels were found in Latin American countries. 
In Chile, prevalence varied from 22% to 51%11; in Argentina, it was 
37%12; and in Colombia, 40%13. According to a study conducted in 
Lima, Peru, in 2008, this condition was found in 33% of puerperal 
women2. The risk of postpartum depression increases considerably 
in puerperal women whose children have been hospitalized, and 
reaches as high as 40% in mothers with a preterm child4,14,15. The 
objective of this research was to identify and establish risk factors for 
postpartum depression in mothers whose children were hospitalized 
in pediatric/neonatal units in Huancayo, a city in the central high-
lands of Peru. 

 

Methods 
Design and population 

An observational analytical study with a case–control design was car-
ried out. The information was collected from the medical records of 
puerperal women admitted to pediatric/neonatal units of two hos-
pitals in Huancayo — Hospital Nacional Ramiro Prialé Prialé, part 
of the public social health insurance (Seguro Social de Salud or Es-
Salud) network, and Hospital Regional Docente Materno Infantil 
El Carmen, a Ministry of Health (MINSA) facility. The sample size 
was calculated using the formula for case–control studies. The values 
were obtained from a previous report16 for the exposure of interest 
in the controls and the proportion of exposed cases17, using the fol-
lowing equation: 

n = [Zα2 pq + Zβ p1 q1 + p0 q 0] 2 
                        (p1 - p0)2  

Where: 

 
n = sample size. 
Zα = 95% confidence level, standardized value: 1.96, which is 
equivalent to a type I (α) error probability of 5% 
p = ½ (p1 + p0) 
q = 1 – p 
Zβ = type II (β) error probability of 15% 
p1 = p 0R ÷ [1 + p0 (R – 1)] 
q1 = 1 – p1 
p0 = expected relative frequency (or expected proportion) of the ex-
posure of interest in controls: 40% 
Proportion of exposed cases = 67% 
R = expected odds ratio of the association = 3 
Number of controls per case: 1 
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According to the analysis of the sampling formula for case–control 
studies, with 85% statistical power, 61 cases and 61 controls were 
required. Therefore, access to 122 hospital medical records — 61 
for mothers with postpartum depression and 61 for mothers without 
the condition — was requested. 
Selection of participants 

The study was based on the medical records of the biological moth-
ers of children less than 1 year old who were hospitalized in pediat-
ric/neonatal units from January 1 to December 31, 2017. The in-
clusion criteria were: puerperal women who wished to participate in 
the study, agreed to sign the informed consent form, and had either 
a vaginal delivery or cesarean section. Exclusion criteria were: puer-
peral women who had impairment and/or speech problems, were 
hospitalized in intensive care units, did not agree to sign the in-
formed consent form, and/or had been diagnosed with psychiatric 
pathologies. Once the study participants signed the informed con-
sent form, the first instrument (Edinburgh Test) was administered. 
The case group included women who scored greater than or equal 
to 13 and the control group included puerperal women who scored 
less than 13. 
Variables 

The variable of interest was the presence of symptoms of postpartum 
depressive (according to the diagnosis these mothers had received, 
the psychiatric evaluation, and correct diagnosis in the respective 
clinical history). Other variables analyzed included obstetric varia-
bles (parity (ordinal), antecedent of abortion (dichotomous), preg-
nancy planning (dichotomous), type of delivery (dichotomous), pre-
natal care (polytomic), and weight gain (dichotomous)); psycholog-
ical variables (family support (dichotomous) and relationship with 
partner (polytomy)); and social variables (age (ordinal), marital sta-
tus (polytomics), schooling (polytomics), origin (polytomics), and 
employment status (dichotomous)). These variables were identified 
in previous studies1-5,7,8,10,11,13-15. 
Data analysis 

A database was developed for each hospital using Microsoft Excel® 
(Windows version 2013) and subsequently reviewed, debugged, and 
analyzed. IBM® SPSS® Statistics version 23 was used to analyze the 
data. A descriptive analysis of the categorical variables was carried 
out using absolute and relative frequencies. The bivariate statistics 
were generated, analyzing the risk factors and variable of interest 
(“presence of symptoms of postpartum depression”), and epidemio-
logical associations determined, applying the cross-product (odds) 
ratios, with 95% confidence intervals (CIs) and p values. The mul-
tivariate analysis included all variables statistically significant in the 
bivariate analysis. The final model included 13 variables with odds 
ratios, 95% CIs, and p values. P values < 0.05 were considered sig-
nificant. 

Ethical aspects 

This study was reviewed by the ethics committee of a maternal and 
child hospital (registration number: OFICIO No0678-2017-OADI-
HONADOMANI-SB). To ensure study participants’ confidential-
ity and privacy, an anonymous list was used for the analysis; names 
were eliminated from the database once patient information was col-
lected. To protect study participants’ well-being and integrity, data 
collection was limited to medical records, ensuring no physical or 
psychological damage was caused by the investigation. 

Results 
The median age of the 122 mothers evaluated was 25 years (average 
26.2), and the majority were 21 years old. Overall 71.3% (n = 87) 
were under 30 years old; 68.0% (n = 83) were married or living with 
a partner; 52.5% (n = 64) had a higher technical or university edu-
cation; and 94.3% (n = 115) came from the provinces. The analysis 
of psychological variables showed that 27.9% (n = 34) did not have 
psychological support and 19.7% (n = 24) had serious problems in 
the relationship with their partner. The analysis of obstetric variables 
showed that 59.0% (n = 72) were multiparous; 30.3% (n = 37) had 
a history of abortion; 50.8% (n = 62) had an unplanned pregnancy; 
50% (n = 61) delivered via caesarean section; 71.3% (n = 87) had 
either no prenatal care or only received it during the first trimester 
of pregnancy; and 75.4% (n = 92) gained more than 8 kilos during 
pregnancy (Table 1). 
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Table 1. Socio-demographic characteristics of mothers whose children were hospitalized in pediatric/neonatal units of two health facilities in Huancayo, 
Peru, 2017. 

Variable  
Depression n (%) 

With PPD Sin DPP 
Age   

< 30 years  37 (42.5) 50 (57,5) 
≥ 30 years  15 (42.9) 20 (57,1) 

Marital status   
Single 26 (66.7) 13 (33,3) 
Cohabiting or married 26 (31.3) 57 (68,7) 

Schooling   
Up to secondary level 22 (37.9) 36 (62,1) 
Higher technical or university 30 (46.9) 34 (53,1) 

Origin   
Provinces 48 (41.7) 67 (58,3) 
Lima 4 (57.1) 3 (42,9) 

Work status   
Unemployed 46 (55.4) 37 (44,6) 
Employee 6 (15.4) 33 (84,6) 

Has social support   
No 16 (47.1) 18 (52,9) 
Yes 36 (40.9) 52 (59,1) 

Relationship with partner   
Serious problems 5 (20.8) 19 (79,2) 
No serious problems 47 (48.0) 51 (52,0) 

Parity   
Multipara 33 (45.8) 39 (54,2) 
Primipara 19 (38.0) 31 (62,0) 

History of abortion   
Yes 13 (35.1) 24 (64,9) 
No 39 (45.9) 46 (54,1) 

Pregnancy planning   
Unplanned pregnancy 35 (56.5) 27 (43,5) 
Planned pregnancy 17 (28.3) 43 (71,7) 

Type of delivery   
Caesarean section 27 (44.3) 34 (55,7) 
Vaginal 25 (41.0) 36 (59,0) 

Prenatal care   
None or only in 1st trimester 35 (40.2) 52 (59,8) 
Through 2nd or 3rd trimester 17 (48.6) 18 (51,4) 

Weight gain during pregnancy   
< 8 kilos 11 (36.7) 19 (63,3) 
≥ 8 kilos 41 (44.6) 51 (55,4) 

Source: Medical records of mothers whose children were hospitalized in pediatric/neonatal units at two 
health facilities in Huancayo, Peru. 
PPD: postpartum depression. 

 

The bivariate analysis showed higher odds of postpartum depression 
in mothers who were unemployed (OR: 6.838, 95% CI: 2.588–
18.067, p < 0.001); single (OR: 4.385, 95% CI: 1.948–9.870, p < 

0.001); and/or had an unplanned pregnancy (OR: 3.279, 95% CI: 
1.544–6.964, p = 0.002) and lower odds of the condition in those 
who reported having serious problems in their partner relationship 
(OR: 0.286, 95% CI: 0.099–0.826, p = 0.016) (Table 2). 
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Table 2. Bivariate analysis of factors associated with the presence of postpartum depression in puerperium mothers  evaluated at two hospitals in Huancayo, 
Peru, 2017 

Variable  
Depression n (%) 

OR (95% CI) P value 
With PPD Without PPD 

Age     
< 30 years  37 (42.5) 50 (57.5) 0.987 (0.446-2.181) 

 
0.974 
 ≥ 30 years  15 (42.9) 20 (57.1) 

Marital status     
Single 26 (66.7) 13 (33.3) 4.385 (1.948-9.870) 

 
< 0.001 
 Cohabiting or married 26 (31.3) 57 (68.7) 

Schooling     
Up to secondary level 22 (37.9) 36 (62.1) 0.693 (0.336-1.427) 

 
0.318 
 Higher technical or university 30 (46.9) 34 (53.1) 

Origin     
Provinces 48 (41.7) 67 (58.3) 0.537 (0.115-2.512) 

 
0.424 
 Lima 4 (57.1) 3 (42.9) 

Work status     
Unemployed 46 (55.4) 37 (44.6) 6.838 (2,588-18.067) 

 
< 0.001 
 Employee 6 (15.4) 33 (84.6) 

Has social support     
No 16 (47.1) 18 (52.9) 1.284 (0.579-2.847) 

 
0.538 
 Yes 36 (40.9) 52 (59.1) 

Relationship with partner     
Serious problems 5 (20.8) 19 (79.2) 0.286 (0.099-0.826) 

 
0.016 
 No serious problems 47 (48.0) 51 (52.0) 

Parity     
Multipara 33 (45.8) 39 (54.2) 1.381 (0.662-2.881) 

 
0.390 
 Primipara 19 (38.0) 31 (62.0) 

History of abortion     
Yes 13 (35.1) 24 (64.9) 0.639 (0.288-1.420) 

 
0.270 
 No 39 (45.9) 46 (54.1) 

Pregnancy planning     
Unplanned pregnancy 35 (56.5) 27 (43.5) 3.279 (1.544-6.964) 

 
0.002 
 Planned pregnancy 17 (28.3) 43 (71.7) 

Type of delivery     
Caesarean section 27 (44.3) 34 (55.7) 1.144 (0.558-2.345) 

 
0.714 
 Vaginal 25 (41.0) 36 (59.0) 

Prenatal care     
None or only in 1st trimester 35 (40.2) 52 (59.8) 0.713 (0.324-1.569) 

 
0.399 
 Through 2nd or 3rd trimester 17 (48.6) 18 (51.4) 

Weight gain during pregnancy     
< 8 kilos 11 (36.7) 19 (63.3) 0.720 (0.308-1.683) 

 
0.447 
 ≥ 8 kilos 41 (44.6) 51 (55.4) 

Source: Medical records of mothers whose children were hospitalized in pediatric/neonatal units at two health facilities in Huancayo, Peru. 
Ratio of cross products: Odds ratio, 95% CI, and p value obtained to compare proportions by logistic regression. 
PPD: postpartum depression. 
OR: Odds ratio. 
CI: confidence interval. 

 

In the final multivariate model, the dependent variable (having post-
partum depression) was adjusted by other variables shown to be sig-
nificant in the bivariate analysis. The multivariate analysis showed 
higher odds of postpartum depression in mothers who were unem-
ployed (OR: 25.716, 95% CI: 5.706–115.903, p < 0.001); single 
(OR: 10.884, 95% CI: 3.117–38.003, p < 0.001); and/or had an 

unplanned pregnancy (OR: 11.369, 95% CI: 3.097–41.741, p = 
0.003) and lower odds of the condition in those who reported hav-
ing serious problems in their partner relationship (OR: 0.098, 95% 
CI: 0.021–0.452, p = 0.003) (Table 3). 
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Table 3. Multivariate analysis of factors associated with the presence of postpartum depression in mothers seen in one of two hospitals in Huancayo, Peru, 
2017 

Variable  OR 95% CI P value 
Age 0.974  0.296-3.202  0.965  
Marital status 10.884  3.117-38.003  < 0.001  
Schooling 0.397  0.132-1.192  0.100  
Origin 0.198  0.018-2.207  0.188  
Relationship with partner 0.098  0.021-0.452  0.003  
Parity 2.829  0.812-9.860  0.103  
Abortion 0.713  0.208-2.439  0.589  
Work status 25.716  5.706-115.903  < 0.001  
Pregnancy planning 11.369  3.097-41.741  < 0.001  
Type of delivery 1.641  0.573-4.695  0.356  
Prenatal care 0.984  0.298-3.256  0.979  
Weight 0.336  0.094-1.197  0.092  
Support 1.275  0.408-3.986  0.677  
Intercept   0.084  

Source: Medical records of mothers whose children were hospitalized in pediatric/neonatal units at two 
health facilities in Huancayo, Peru. 
OR: Odds ratio. 
CI: confidence interval. 

 

Discussion 
Hospitalization of a newborn creates an extremely high level of stress 
in mothers, who perceive the situation as non-fulfillment of their 
expectations, and maternal role, due to physical and emotional iso-
lation18. This leads to symptoms associated with postpartum depres-
sion, mainly in the initial stage of the child’s hospitalization19. 

Postpartum depression may also affect the mother–child relation-
ship. Compared with mothers who do not have depressive symp-
toms, mothers with postpartum depression may have a more nega-
tive attitude toward their children, whom they may perceive as dif-
ficult to raise12, especially mothers who do not receive treatment for 
depression. Likewise, children of mothers with postpartum depres-
sion may interact less, be less expressive, and, in general, present 
more negative emotions compared to children of mothers without 
the condition20. The effects on both mothers and children under-
score the importance of identifying the factors associated with the 
development of postpartum depression in mothers whose children 
are hospitalized. Identifying the risk factors will help address the 
problem and support the planning and implementing of strategies 
for educational interventions to manage similar cases. 

A study carried out in a Lima population showed that socioeco-
nomic level was related to postpartum depression21. These results 
were similar to those found in a study in Piura in 201722. In inter-
national studies, however, specifically in Chile, no significant rela-
tionship was found between postpartum depression and this varia-
ble23. 

A strong association was found between marital status and postpar-
tum depression, with four times higher frequency of the signs and 
symptoms of this clinical condition in single women versus women 
who were married or living with a partner. This result is similar to 

what has been found elsewhere, including research in Italy24, and 
India25,26, and a multicenter investigation of neonatal intensive care 
units in Argentina, Brazil, Chile, Paraguay, Peru, and Uruguay27. 
These studies found that maternal adaptation to the stressful aspects 
of neonatal hospitalization is strongly associated with socioeco-
nomic, educational, and marital status. This effect might be related 
to reduced availability of resources or difficulty in understanding the 
information that is disseminated due to low socioeconomic/educa-
tional levels and/or lack of support. On the other hand, some studies 
found no association with these factors28. Therefore, each postpar-
tum population needs to be evaluated, considering the above-men-
tioned factors, which can increase postpartum women’s vulnerabil-
ity, and lead to unhealthy behaviors during the prenatal period. 

In a Colombian study, prevalence of postpartum depression was 
10.5%, similar to the findings of other studies in Latin America, 
which reported underdiagnosis of this pathology as well as poor 
treatment29-32. 

Work status was another factor associated with postpartum depres-
sion, with sixfold higher odds of the condition in mothers who had 
no paid employment or were unemployed. This finding is under-
standable given that extra expenditures are required to support 
childen, and lack of paid work affects their needs as well as those of 
other family members, which makes the mother more prone to de-
pression. 

Socioeconomic disadvantages are most likely a factor in postpartum 
mothers’ emotional vulnerability, which lowers the threshold for de-
pression in the face of various types of adversity. Several studies have 
shown that the unfavorable economic situation created by unem-
ployment has a strong association with postpartum depression, in-
cluding research in Spain by Sierra, who found an odds ratio of 9.7 
for this variable33, a study in Portugal by Augusto,34, and a study in 
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Iran by Taherifard, who found an odds ratio of 2.035. Our study 
found an even higher odds ratio for this variable (25.71). 

In our study, pregnancy planning turned out to be another factor 
linked to postpartum depression, with those with unplanned preg-
nancies having three times higher odds of experiencing this condi-
tion compared to those who had planned their pregnancy. This find-
ing concurs with results reported in studies carried out in Chile23, 
Brazil36, and Ecuador37 but is contrary to what was found in other 
studies29,38 where women who had wanted to be pregnant presented 
psychological conditions such as psychosis, anguish, and uncertainty 
about providing postnatal care effectively. Therefore, the effect of 
pregnancy planning seems to vary by population, indicating the 
need for evaluation of each group. 

Our study also evaluated the effect of the mother’s relationship with 
her partner. Our results showed an inverse relationship between 
postpartum depression and problems in the partner relationship. 
However, other studies have found the opposite result. For example, 
a study in Venezuela28 showed that mothers without support from 
family or a partner were more likely to develop postpartum depres-
sion; a study in Chile showed that mothers separated from their 
partner had an increased probability of experiencing the condition39; 
and a study in metropolitan Lima2 showed that psychiatric and psy-
chosocial factors were the most important in predicting this little-
known yet highly prevalent problem. Support of mothers in the 
postpartum stage is crucial for meeting the challenges and changes 
they experience during this period, and in many cases having a stable 
partner relationship seems to provide the mother with more security. 
Some research has shown that support from friends and family can 
also act as a protective factor against this form of mental illness14. 

With regard to education level, the results are mixed. A Venezuelan 
study39 found that having less than a secondary education increased 
the risk of postpartum depression sevenfold. A study in Chile28 
found a similar result, with low level of education linked to this con-
dition. However, a study in Lima21 found that education level did 
not affect the odds of this form of depression, a finding that concurs 
with the results of our study. 

In our study, mental health status, work status, and family variables 
(limited or lack of work opportunities outside the home, or loss of 
work during pregnancy or the puerperium period; pregnancy plan-
ning; marital status; status of partner relationship) had the most ef-
fect on the odds of postpartum depression. This suggests that social 
factors are the most important protection against postpartum de-
pression. Another finding of the study was that having a hospitalized 
newborn child did not significantly impact the presence or absence 
of depressive symptoms. 

Conclusion 
Several variables were related to postpartum depression in the Peru-
vian central highlands. Most significant were marital status, work 
status, pregnancy planning, and status of partner relationship, with 
single and unemployed mothers and those who had not planned 
their pregnancy more likely to develop the condition, and mothers 
who reported serious problems in the relationship with their partner 
less likely to develop the condition. 
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