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Abstract
Background Late postpartum depression is the presence of depressive symptoms beyond the early postpartum 
period and is a significant mental health problem that has a devastating impact on mothers, infants, partners, family 
members, the healthcare system, and the world’s economy. However, there is limited information regarding this 
problem in Ethiopia.

Objective To assess the prevalence of late postpartum depression and associated factors.

Method the community-based cross-sectional study was employed among 479 postpartum mothers in Arba Minch 
town from May 21 to June 21, 2022. The pre-tested face-to-face interviewer administered a structured questionnaire 
used to collect the data. A bivariate and multivariable analysis was done using a binary logistic regression model to 
identify factors associated with late postpartum depression. Both crude and adjusted odds ratios with 95% CI were 
calculated, and a p-value of < 0.05 was used to declare statistically significant factors.

Result The prevalence of late postpartum depression was 22.98% (95% CI: 19.16, 26.80). Husband Khat use 
(AOR = 2.64; 95% CI: 1.18, 5.91), partner dissatisfaction with the gender of the baby (AOR = 2.53; 95% CI: 1.22, 5.24), 
short inter-delivery interval (AOR = 6.80; 95% CI: 3.34, 13.84), difficulty to meet husband sexual need (AOR = 3.21; 
95% CI: 1.62, 6.37), postpartum intimate partner violence (AOR = 4.08; 95% CI: 1.95, 8.54), and low social support 
(AOR = 2.50; 95% CI: 1.25, 4.50) were significantly associated factors at p-value < 0.05.

Conclusion Overall, 22.98% of mothers suffered from late postpartum depression. Therefore, based on the identified 
factors, the Ministry of Health, Zonal Health Departments, and other responsible agencies should establish effective 
strategies to overcome this problem.
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Introduction
Postpartum depression (PPD) is a treatable non-psy-
chotic mental disorder that is manifested by depres-
sive symptoms like mood fluctuation, loss of happiness, 
diminished activity, functional impairment, low self-
esteem, and even attempts at suicidal behavior [1–3]. The 
problem is common during the first six weeks after child-
birth and can persist for up to a year after childbirth if 
not treated [4]. The exact cause of PPD is not clear, but 
scholars have identified: life stress, depression during 
pregnancy, withdrawal of hormones, being a mother to a 
new baby, thinking about her and her newborn baby as 
well as her partner, poor social support, and low socio-
economic status [5–7].

Globally, PPD affects around 18% of mothers [8, 9], and 
a systematic analysis of studies carried out in East Africa 
from 1998 to 2018 revealed that 24% of breastfeeding 
mothers suffered from it [10], In sub-Saharan Africa, 
18.6% [11], and in Ethiopia, 12.2–33% of postpartum 
mothers were the victims [12].

Postpartum depression affects mothers and newborns 
through impaired mother-infant bonding, child abuse, 
child neglect, early discontinuation of breastfeeding, and 
decreased nutrition intake that leads to some morbid 
conditions like poor weight gain, anemia, and hyperten-
sion [13, 14]. If untreated, it leads to substance abuse, 
self-harm, and attempts at suicidal behavior and infanti-
cide [15], and around 22% of maternal deaths are due to 
LPPD [16]. The consequences of postpartum depression 
are wide and affect the health of the mother, newborn, 
male partners, and other family members as a whole [17–
20], as well as exclusive breastfeeding, immunizations, 
and complementary feeding practices [11, 21–24].

Studies indicate that 4–25% of fathers can experience 
symptoms of postpartum depression as a result of mater-
nal depression [25, 26], which results in divorce, custody 
disputes, and loneliness [27]. Furthermore, LPPD can 
impair the cognitive development of the new generations 
[28, 29]. In addition, LPPD has a great impact on econo-
mies through the time and money spent on treatment as 
well as the productivity of mothers as indicated by the 
study conducted in Texas, where maternal mental health 
conditions affect 17.2% of mothers and cost $962 million 
per year [30].

The United Nations Sustainable Development Goal has 
included “mental health and health for all” in its agenda 
[31]. The global community’s experts agreed on strate-
gies, among which, by 2030, Goal 3 states that health for 
all as it is one domain of maternal and child health; that 
might include maternal mental health [32]. Late postpar-
tum depression (LPPD) is a late-onset depression that 
happened a few weeks after delivery to twelve months of 
the postnatal period [33].

It is a neglected problem that endangers maternal 
health during late postpartum period. The reason is that 
during this period there was no screening of mothers for 
depression as that of early postpartum period because 
there is a no regular checkup during this time for men-
tal health problem. Thus, mothers need special atten-
tion during the late postpartum period to maintain their 
health. In Ethiopia, there is a pocket of research on late 
postpartum depression, even if it has devastating multi-
dimensional health consequences. Therefore, this study 
aimed to assess the prevalence of late postpartum depres-
sion and associated factors in Arba Minch Town. The 
finding of this study may help the government and min-
istry of health to develop effective strategy; and enable 
health care professionals to provide evidence-based care 
plan to overcome this problem.

Method
Study design, area and period
A community-based cross-sectional study design was 
carried out from May 21 to June 21, 2022, in Arba Minch 
town, Gamo Zone, in the southern part of Ethiopia. Arba 
Minch town is located 505 km south of Addis Ababa, the 
capital city of Ethiopia, and is the administrative center 
of the Gamo zone in the South Nation Nationalities Peo-
ples of Ethiopia. Four governmental health institutions, 
namely Arba Minch General Hospital, Dilfana Primary 
Hospital, Shecha Health Center, and Woze Health Center, 
along with other private health institutions, are serving 
Arba Minch town as well as the surrounding populations. 
The town has twelve kebele with 24,090 households and 
112,724 people living in the town. The expected deliveries 
in Arba Minch town are 4,272 annually [34]. All the gov-
ernment health institutions in this town have functional 
maternity and child health care settings that provide care 
for the community of Arba Minch town and Arba Minch 
area with five obstetricians and gynecologists, eighty-
eight midwives, and nine general practitioners at govern-
ment health institutions in this town.

Source Population
All postpartum mothers who were in the first year after 
childbirth in the twelve kebele of Arba Minch town.

Study population
All postpartum mothers who were in the first year after 
childbirth and residents of Arba Minch town for at least 
six months during the data collection period.

Inclusion and exclusion criteria
All postpartum mothers who were in the first year after 
childbirth during the data collection period and were 
≥ 18 years old were included in the study. Critically ill 
mothers during the data collection period who were in 
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pain and unable to respond and those who were in the 
first six weeks of the postpartum period were excluded. 
In addition, mothers with known or diagnosed mental 
health problems were excluded from this study.

Sample size determination
The sample size was calculated by using a single popula-
tion proportion formula based on the proportion of late 
postpartum depression, 23.7%, which was conducted 
in Awi Zone, Ethiopia [35]. It was calculated based on 
assumptions of a 95% confidence level with 1.96 degrees 
of precision and a margin of error of 4% based on the rule 
of thumb as follows:

 

n =
(zα/2)2 (pq)

d2
, n =

(1.96) 2 (0.237???0.763)
(0.04) 2

; n = 435.

Where, n = sample size.
p = proportion of previous study.
zα/2 = degree of precision
d = margin of error.
Finally, by adding 10% of the non-response rate to the 

final sample size, 479 mothers were taken for the purpose 
of this study.

Sampling techniques
Initially, the total number of mothers who were in the 
first year after childbirth in the twelve kebele of Arba 
Minch town was obtained from the health extension 
workers’ log books. Based on the obtained data, the total 

number of postpartum mothers from each kebele was 
proportionally allocated to each kebele to get the final 
sample size. Then, the obtained number of postpartum 
mothers in each kebele was converted to table random 
numbers based on the family folder code given by Health 
Extension Workers, and by computer-generated simple 
random sampling techniques, eligible mothers were 
selected. The unique codes were given one week before 
data collection with the help of Health Extension Work-
ers to the selected houses of mothers (Fig. 1).

Study variables
Dependent Variable: Late Postpartum Depression.

Independent variable
Socio-demographic factors age of the mother, age of the 
male partner, educational level of the mother, educational 
level of the male partner, occupation of the male partner, 
occupation of the mother, household wealth index.

Couples substance use and behavior male partner alco-
hol use, male partner Khat use, maternal alcohol use, male 
partner smoking, and male partner physical fight history.

Reproductive characteristics-related factors partner 
index of pregnancy during the current baby, the length of 
the inter-delivery interval, and the number of live children.

Maternal social and personal related factors Intimate 
Partner Violence, Maternal Social Support Level, Partner 

Fig. 1 Schematic presentation of sampling procedure to assess the prevalence of late postpartum depression in Arba Minch town, Gamo zone, Southern 
Ethiopia, 2022 Footnote: TD – Total delivery, B - Bere, D – Doysa, CH – Chamo, WM – Wuha Minch, MK = Mehal Ketema, EB – Edgetber, DF – Dilfana, M – 
Menarhea G = Gurba, K – Kulfo, GB – Gedib, W – Woze, n – final sample size
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Dissatisfaction with the Gender of the Current Baby, and 
Partner Dominance in Making Decisions.

Operational definition
Late postpartum depression is defined as depres-
sive symptoms that occur beyond the early postpartum 
period, which can last up to twelve months after child-
birth[33, 36]. The women who had an Edinburgh postna-

tal depression score of greater than or equal to thirteen 
during their first year after childbirth had depression and 
were coded as “1,“ while those who scored less than thir-
teen were not considered to have depression symptoms 
and were coded as “0” [37]. The early postpartum period 
was defined as the time from the birth of the baby to six 
weeks after birth [38].

Partner index of pregnancy the male partner’s intention 
to have a child before pregnancy [39].

Postpartum intimate partner violence those mothers 
who faced at least one type of intimate partner violence 
during their first year after childbirth among sexual, phys-
ical and psychological violence are considered to be vic-
tims of intimate partner violence [40].

Maternal social support As assessed by the maternity 
social support scale, mothers who have MSS less than 
18 have low social support, those with MSS 18–23 have 
medium support, and those with MSS 24–30 have high 
social support [41].

Length of the inter-delivery interval the mother who 
gave birth less than two years before the preceding preg-
nancy is considered to have a short inter-delivery interval, 
and greater than or equal to two years is considered to be 
a normal inter-delivery interval [42].
The Household Wealth Index: is assessed by 38 items 
based on the selected ownership of assets and properties 
that are owned by the household. Then principal compo-
nent analysis was done and divided into three equal parts: 
poor, which was labeled as “1,“ medium, labeled as “2,“ 
and rich, labeled as “3” for the purpose of this study[43].

Data Collection tool and methods
Data collection tool
A face-to-face interviewer-administered structured 
questionnaire was used to collect the data. A validated 

Table 1 Socio-demographic characteristics of the study 
participants to assess the prevalence of late postpartum 
depression and associated factors in Arba Minch town, Gamo 
zone Southern Ethiopia, 2022
Variables Categories Frequency Per-

centage 
(100%)

Maternal Age 18–24 107 23.00

25–30 201 43.00

31–35 64 13.60

36–40 73 15.50

41–45 23 4.90

Husband Age 18–24 13 3.00

25–30 140 29.80

31–35 80 17.00

36–40 143 30.40

≥ 41 94 19.80

Religion Orthodox 194 41.30

Protestant 190 40.40

Muslim 80 17.00

Others* 6 1.30

Ethnicity Gamo 216 46.00

Gofa 88 18.70

Amhara 94 20.00

Oromo 48 10.20

Others** 24 5.10

Household 
Wealth Index

Poor 156 33.20

Medium 165 35.10

Rich 149 31.70

Maternal 
Occupation

House wife 186 39.60

Merchant 120 25.50

Government employ 93 19.80

Daily worker 29 6.20

Student 38 8.10

Others*** 4 0.90

Partner 
Occupation

Merchant 249 53.00

Government Employee 136 28.90

Daily Worker 47 10.00

Others**** 38 8.10

Maternal Educa-
tional Level

No formal education 68 14.50

Primary Education 175 37.20

Secondary and above 227 48.30

Partner Educa-
tional Level

No formal education 43 9.10

Primary Education 149 31.70

Secondary and above 278 59.10
Footnote: * - Catholic, Jehovah; ** - Silte, Derashe, Konso; *** - Fisher, **** - 
Fisher, Carpenter, farmer

Table 2 Couples substance use behavior related factors to 
assess the prevalence of late postpartum depression and 
associated factors in Arba Minch town, Gamo zone, Southern 
Ethiopia, 2022
Variables Categories Frequency Per-

centage 
(100%)

Partner Alcohol Use Yes 165 35.10

No 305 64.90

Maternal Alcohol Use Yes 95 20.20

No 375 79.80

Partner Khat Use Yes 100 21.30

No 370 78.70

Partner physical fight 
behavior

Yes 66 14.00

No 404 86.00
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Edinburgh postnatal depression tool that was validated 
in Ethiopia and has ten questions with a minimum score 
of zero and a maximum score of three for each item was 
used to measure the outcome variable. The Edinburg 
postnatal depression tool has a minimum score of zero 
and a maximum score of thirty [44]. The cut-off value of 
thirteen was used because it was most commonly used 
during pregnancy and the postpartum period, with sen-
sitivity and specificity of 66% and 95%, respectively [45]. 
The tool to assess intimate partner violence was devel-
oped from related literature that has five types of inti-
mate partner violence, a total of twenty questions, and a 
Cronbach’s alpha test of 0.88 [40, 46].

In addition, maternal social support was assessed by a 
validated maternity social support scale that has six ques-
tions with a minimum and maximum score of one and 
five, respectively, for each item. The tool has a minimum 
score of six and a maximum score of thirty [47]. The 
household wealth index assessment tool was developed 
from related literature that has 38 items containing own-
ership of household assets and resources. The household 
wealth index was classified into three categories: poor, 
medium, and rich [48].

Data collection and supervision were carried out by 
six trained married female midwifery health profession-
als and four trained female public health officers, respec-
tively. Before actual data collection, training was given to 
data collectors and supervisors on how to collect the data 
on sensitive issues like “difficulty meeting husband sexual 
needs and intimate partner violence”. In addition, mar-
ried female data collectors were recruited to overcome 
social norms related to sensitive issues during the data 
collection process.

The data were collected in the area free from family 
members and other persons to maintain the confidential-
ity of the information during the data collection process 
after they were informed of the purpose of the study and 
the nature of the topic, and written informed consent was 
obtained from each participant after they understood 
about the study and its significance. Those mothers who 
were busy and not present during the first contact were 
visited another day within the data collection period for 
a minimum of three episodes. Those who were identi-
fied as having depression symptoms were counseled by 
the data collectors and supervisors at the end of the data 
collection to visit nearby health institutions for possible 
communication with health professionals.

Data Quality Control and Assurance
Before the actual data collection, the tool was translated 
from the English language to the Amharic version, which 
was then retranslated into English. To assure the quality 
of the data, a pre-test was done on 10% of the sample in 
Wolayita Sodo town. Initially, training was given to data 

collectors as well as supervisors on the questionnaires 
and the data collection process. Supervision was held by 
supervisors daily to ensure the clarity, accuracy, and con-
sistency of the collected data on a daily basis.

Data processing and analysis
Data were cleaned, coded, and entered into Epi Data ver-
sion 3.1software before being exported to SPSS version 
25 software for further analysis. Descriptive statistics 
such as frequency, percentages, and summary measures 
were carried out, and the results were presented using 
narrative form and tables. Both the crude odds ratio and 
adjusted odds ratio with a 95% confidence interval were 
calculated to see the association and strength of the asso-
ciation, respectively.

Variables with a p-value < 0.25 in the bivariate analy-
sis were transferred to multi-variable logistic regression 
model to control the effect of confounders. Lastly, in 
multivariable analysis, variables with a p-value of < 0.05 
were declared statistically significant factors. The Hos-
mer-Lemeshow goodness of fit test was above the level 
of significance. A multi-colinearity test was checked by 
using the variance inflation factor and colinearity statis-
tics. Then the final results were presented in table, figure, 
and narrative form.

Results
Of 479 mothers, 470 of them were participated in the 
study, making the response rate 98.1%. The mean age 
and standard deviation of the study participants were 
28.82 ± 6.10 SD, respectively, and the mean age and stan-
dard deviation of the male partners were 34.73 ± 6.20 SD, 
respectively. This study identified 48.3% of the study par-
ticipants and 59.1% of their partners as having secondary 
education or above. In addition, 39.6% of mothers were 
house wife, and 53% of their partners were merchants. 
Of the total study participants, 33.2% and 35.1% were at 
medium and rich economic levels, respectively, while the 
rest were in poor economic conditions (Table 1).

Couples substance use and behavior related factors
Our study revealed that 20.2% and 35.1% of study partici-
pants and their partners were alcohol users, respectively. 
In addition, 21.3% of the study participants’ couples were 
Khat users, and 14% of them had a history of physical 
fights with other men or neighbors (Table 2).

Reproductive characteristics of the study participants
This study identified that 79.4% of the study participants 
have three or fewer children, while the rest have four or 
more children, and 69.4% of the study participants’ part-
ners were satisfied with the gender of their current baby. 
In addition, 61.3% of the study participants gave birth to 
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their current baby at the recommended range of inter-
delivery intervals (Table 3).

Maternal personnel and social related factors
This study revealed that 47.2% and 26.6% of household 
affairs were decided by the husband and the study par-
ticipants, respectively. According to the findings of this 
study, 39.6% of the mothers received low social support 
during their postpartum period, and 42.6% of them suf-
fered from postpartum intimate partner violence. In 
addition, 30.4% of their male partners were disappointed 
with the gender of their baby (Table 4).

Prevalence of late Postpartum Depression
The findings of our study showed that the prevalence of 
late postpartum depression is 22.98% (95% CI: 19.16 to 
26.80) (Fig. 2).

Factors Associated with late Postpartum Depression in 
Arba Minch town, Gamo Zone, Southern Ethiopia, 2022
In bivariate analysis, eleven variables were significantly 
associated with late postpartum depression, and in mul-
tivariable analysis, six variables were significantly associ-
ated with late postpartum depression after the effect of 
confounders was controlled. Maternal and partner edu-
cational level, household wealth index, partner index of 
pregnancy during the current baby, husband dissatisfac-
tion with the gender of the current baby, husband alcohol 
and Khat use, maternal social support level, postpartum 
intimate partner violence, difficulty meeting the hus-
band’s sexual need after childbirth, and length of the 
inter-delivery interval were significantly associated fac-
tors with late postpartum depression in bivariate analysis.

In multivariable analysis, husband dissatisfaction 
with the gender of the current baby, difficulty meeting 
the husband’s sexual need after childbirth, length of the 
inter-delivery interval, husband Khat use, postpartum 
intimate partner violence, and maternal social support 
level were significantly associated factors with late post-
partum depression at a p-value of < 0.05.

This study revealed that the odds of late postpartum 
depression among mothers whose husband uses Khat 
were 2.64 times higher than those whose partners never 
use Khat (AOR = 2.64; 95% CI: 1.18, 5.91). Similarly, the 
odds of late postpartum depression among mothers 
whose partners were dissatisfied with the gender of their 
current baby were 2.53 times higher than those whose 
partners were satisfied with the gender of their infant 
(AOR = 2.53; 95% CI: 1.22, 5.24).

The odds of late postpartum depression among moth-
ers whose delivery interval was short were 6.80 times 
higher than those of mothers who were in a normal inter-
delivery interval (AOR = 6.80; 95% CI: 3.34, 13.84). In 
addition, the odds of late postpartum depression among 
mothers who faced difficulty meeting their husband’s 
sexual needs during the postpartum period were 3.21 
times higher than their counterparts (AOR = 3.21; 95% 
CI: 1.62, 6.37).

Furthermore, the odds of late postpartum depression 
among mothers who have faced IPV during the post-
partum period were 4.08 times higher than those who 
had not experienced it after childbirth (AOR = 4.08; 95% 
CI: 1.95, 8.54), and the odds of this problem were 2.50 
times higher in mothers with low social support when 
we compared with those who have high social support 
(AOR = 2.50; 95% CI: 1.25, 4.50) (Table 5).

Discussion
Generally, this study assessed the prevalence of late post-
partum depression and associated factors in Arba Minch 
town. As identified by this study, 22.98% of mothers suf-
fered from late postpartum depression. Partner Khat use, 

Table 3 Reproductive history of the study participants related 
factors to assess the prevalence of late postpartum depression 
and associated factors in Arba Minch town, Gamo zone, 
Southern Ethiopia, 2022
Variables Categories Frequency Percent-

age 
(100%)

Number of alive 
children

≤ 3 373 79.40

≥ 4 97 20.60

Partner index of preg-
nancy during current 
baby

No 234 49.80

Yes 236 50.20

Sex of current baby Male 265 56.40

Female 204 43.40

Difficulty to meet 
couple sexual need 
after childbirth

Yes 137 34.10

No 325 58.90

Length of inter-deliv-
ery interval

Short 182 38.70

Normal 288 61.30

Table 4 Maternal personal and social related factors to assess 
the prevalence of late postpartum depression and associated 
factors in Arba Minch town Gamo zone Southern Ethiopia, 2022
Variables Categories Frequency Per-

centage 
(100%)

Husband Dominance in 
decision Making

Husband 222 47.20

Jointly 123 26.20

Wife 125 26.60

Maternal Social Support Low 75 15.97

Medium 111 23.63

High 284 60.40

Partner satisfaction to 
gender of current

No 143 30.40

Yes 326 69.40

Intimate partner violence 
during postpartum

No 270 57.40

Yes 200 42.60
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maternal social support, intimate partner violence during 
the postpartum period, partner dissatisfaction with the 
gender of the current baby, difficulty in meeting partner 
sexual needs after childbirth, and the length of the inter-
delivery interval were significantly associated factors 
with late postpartum depression.

This study revealed the prevalence of late postpartum 
depression was 22.98%, which is in line with the findings 
of a study conducted in the Awi Zone, Ethiopia 23.7% 
[35]. This might be due to the similarity in socio-demo-
graphic characteristics among the study participants. 
However, the finding of our study was higher than the 
finding of the study conducted in Ghana16.8% [49]. The 
possible justification might be the study conducted in 
Ghana has used small sample size that can leads to the 
underestimation of the prevalence LPPD. Furthermore, 
it was lower than the cross-sectional studies conducted 
in Eastern Turkey 34.6%[50], and Kazakhstan59.4% [51]. 
This might be due to the difference in socio-economic 
status among the study participants, as those mothers 
in low-income countries may not perceive it as a prob-
lem and be less likely to disclose it during data collection, 
which might underestimate the problem in this study 
setting.

The partner Khat use was a significantly associated 
factor with late postpartum depression, which was 
supported by the evidence obtained from the studies 

conducted in Ethiopia [52, 53]. This might be because 
substance users might not take care of their infant and 
wife, which leads to family maltreatment as a result of 
substance effects, as the physical and emotional demands 
of the mother that increase during the postpartum period 
need family support. This justification is supported by 
evidence obtained from a spouse’s substance use and 
family maltreatment [54]. In addition, being a mother is a 
stressful time in the life of reproductive-age women that 
requires emotional and psychological support from the 
male partner and family members for the sake of mater-
nal mental health during the postpartum period.

Intimate partner violence during the postpartum 
period is significantly associated with late postpartum 
depression, as supported by evidence obtained from 
a systematic review conducted in Ethiopia [52], and a 
study conducted in the United States of America on the 
co-occurrence of postpartum depression and intimate 
partner violence [55]. This might be because those moth-
ers who suffered from intimate partner violence during 
the postpartum period might be at higher risk of feeling 
lonely and becoming hopeless, which might push them to 
develop postpartum depression.

The maternal social support level was a significantly 
associated factor with late postpartum depression. This is 
corroborated by the studies conducted in the Awi Zone 
of Ethiopia [35], and Iran [56]. This might be during the 

Fig. 2 Overall Prevalence of postpartum depression in Arba Minch town, Gamo zone, Southern Ethiopia, 2022
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postpartum period when mothers become too busy to 
give care for their husbands, infants, and other family 
members, and if they have not gotten extra support from 
their husbands and other family members, they become 
stressed and hopeless, which might lead to postpartum 
depression.

In addition, partner dissatisfaction with the gender of 
the current infant was a significantly associated factor 
with late-postpartum depression. This is supported by 
the evidence obtained from the findings of the study con-
ducted in the Awi Zone of Ethiopia [35], and by the meta-
analysis carried out in China [57]. This might be because 
those dads who were not satisfied with the gender of their 
infant might demoralize their wives and not need to care 
for their infant, which leads to postpartum depression.

The difficulty in meeting the couple’s sexual needs was 
a significantly associated factor with late postpartum 
depression, which was supported by a study conducted 
on maternal depressive symptoms and sexual distress tra-
jectories during the first year after childbirth [58]. This 
might be because, during the postnatal period, mothers 
might be at higher risk of experiencing pain during sex-
ual intercourse due to the effect of hormonal changes as 
a result of lactation. In addition, during the postpartum 

period, there might be a recovery of the birth canal from 
childbirth injuries that leads to painful intercourse that 
result in sexual stress among mothers, which affects 
maternal mental health and can result in a loss of confi-
dence among those mothers.

Similarly, this study identified the length of the inter-
delivery interval as a significantly associated factor with 
late postpartum depression, but it was not replicable to 
our knowledge, as there is no literature that supports 
these findings. However, the study conducted in Hart-
ford revealed that anemia is significantly associated with 
postpartum depression, and the major cause of anemia in 
postpartum women is a short inter-delivery interval [59]. 
In addition, mothers with short inter-delivery intervals 
were at higher risk of work overload to care for infants 
who need more maternal care that might leads to post-
partum depression. Furthermore, mothers with short 
inter-delivery intervals were at higher risk for obstetric 
complications that lead to maternal weakness, which 
leads to mental health problems if she is unable to care 
for their infant and husband during the postpartum that 
might leads depression.

Table 5 Factors associated with late postpartum depression in Arba Minch town Gamo zone Southern Ethiopia, 2022
Variables Categories Late postpartum 

depression
COR(95%CI) AOR(95%CI)

Yes(108) No(362)
Wealth Index Poor 52(33.3%) 104(66.7%) 2.73(1.57, 4.77) 1.74(0.72,4.22)

Medium 33(20.0%) 132(80%) 1.37(0.76, 2.46) 0.82(0.33,2.01))

Rich 23(15.4%) 126(84.6%) 1 1

Maternal Educational Status No formal education 13(19.1%) 55(80.9%) 1.00(0.50,1.99) 0.63(0.20,1.94)

Primary education 51(29.1%) 124(70.9%) 1.70(1.07,2.70) 1.06(0.05,2.24)

Secondary and above 44(19.4%) 183(80.6%) 1 1

Husband educational status No formal education 22(51.2%) 21(48.8%) 4.55(2.33,8.90) 2.01(0.72, 5.64)

Primary education 34(22.8%) 115(77.2%) 1.28(0.79,2.09) 0.98(0. 43,2.20)

Secondary and above 52(18.7%) 22(81.3%) 1 1

Partner index of pregnancy during current baby No 76(32.5%) 159(67.5%) 3.05(1.92, 4.84) 1.37(0.65,2.89)

Yes 32(13.6%) 203(86.4%) 1 1

Husband satisfaction with gender of current baby No 59(41.3%) 85(58.7%) 3.97(2.53, 6.23) 2.53(1.22,5.24)*

Yes 49(15%) 277(85%) 1 1

Husband Alcohol use Yes 59(35.8%) 106(64.2%) 2.84(1.80,4.50) 1.74(0.86,3.50)

No 49(16.1%) 256(83.9%) 1 1

Husband Khat use 33(33%) 67(67%) 1.94(1.19,3.15) 2.64(1.18,5.91)*

75(20.3%) 295(79.7%) 1 1

Maternal social support level Low 75(40.3%) 111(59.7%) 4.70(3.05,8.09) 2.50(1.25,4.50)*

High 33(11.6%) 251(88.4%) 1 1

Postpartum IPV No 25(10%) 226(90%) 1 1

Yes 83(37.9%) 136(62.1%) 5.52(3.36, 9.05) 4.08(1.95,8.54)*

Length of inter-delivery interval Less than two years 81(40.1%) 121(59.9%) 5.36(3.25,8.86) 6.80(3.34,13.84)*

Two years or more 27(10.1%) 241(89.9%) 1 1

Difficulty to meet couple sexual need Yes 49(35.8%) 88(64.2%) 4.90(2.89,8.33) 3.21(1.62,6.37)*

No 27(10.2%) 238(89.8%) 1 1
Footnote:* Significantly associated factors at p < 0.05, COR – Crude Odds Ratio; AOR – Adjusted Odds Ratio, 1 – reference group; IPV: Intimate Partner Violence
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Limitation and strength of the study
As this was a cross-sectional study, it does not identify 
a cause-and-effect relationship. In addition, there was a 
scarcity of literature regarding this topic, especially in 
low-income countries. The strength of this study was that 
it focused on a neglected area of study, and furthermore, 
the household’s wealth index was assessed.

Conclusions
Generally, this study indicates that the prevalence of late 
postpartum depression is high in this study setting. Hus-
band Khat use, husband dissatisfaction with the gender 
of the current baby, difficulty in meeting couples’ sex-
ual needs after childbirth, length of the inter-delivery 
interval, postpartum intimate partner violence, and low 
maternal social support were significantly associated fac-
tors with LPPD.

Recommendations
Therefore, the Ministry of Health, Zonal Health Depart-
ments, and non-government organizations should 
develop effective strategies to overcome late postpar-
tum depression based on identified factors. In addition, 
screening for PPD should be integrated into the expanded 
program for immunization. Furthermore, screening 
for postpartum intimate partner violence and maternal 
social support level should be linked with maternity and 
child health care services. Finally, partner preference for 
a particular gender and women with short inter-deliv-
ery intervals should be identified by community health 
extension workers and counseled. In addition, it is better 
if it is focused on this population category with a strong 
study design by other researchers.

Abbreviations
PPIV  Postpartum Intimate Partner Violence
LPPD  Late Postpartum Depression

Acknowledgements
Our deepest gratitude would be for our study participants’ for their time 
and valuable information for this paper. In addition, our data collectors, 
supervisors, and study participants have our greatest thanks. Finally, our 
heartfelt thanks would go to Arba Minch University for providing us with an 
ethical clearance letter.

Authors’ contributions
All the authors have contributed equally to the proposal development, 
development of the tool, data collection process, and analysis. All the 
authors have revised the final version of the manuscript and given 
their approval for publication.Conceptualization: Lema Fikadu Wedajo, 
Solomon Seyife Alemu, Mohammedamin Hajure Jarso, Aman Mamo 
Golge, Dejene Edosa DirirsaData Curation: Lema Fikadu Wedajo, Solomon 
Seyife Alemu, Mohammedamin Hajure Jarso, Aman Mamo Golge, Dejene 
Edosa DirirsaFormal analysis: Lema Fikadu Wedajo, Solomon Seyife 
Alemu, Mohammedamin Hajure Jarso, Aman Mamo Golge, Dejene Edosa 
DirirsaFunding acquisition: Lema Fikadu WedajoInvestigation: Lema Fikadu 
Wedajo, Solomon Seyife Alemu, Mohammedamin Hajure Jarso, Aman Mamo 
Golge, Dejene Edosa DirirsaMethodology: Lema Fikadu Wedajo, Solomon 
Seyife Alemu, Mohammedamin Hajure Jarso, Aman Mamo Golge, Dejene 
Edosa DirirsaProject administration: Lema Fikadu WedajoResources: Lema 
Fikadu Wedajo Software: Lema Fikadu WedajoValidation: Lema Fikadu Wedajo, 

Solomon Seyife Alemu, Mohammedamin Hajure Jarso, Aman Mamo Golge, 
Dejene Edosa DirirsaVisualization: Lema Fikadu Wedajo, Solomon Seyife 
Alemu, Mohammedamin Hajure Jarso, Aman Mamo Golge, Dejene Edosa 
DirirsaWriting: original draft: Lema Fikadu Wedajo Writing (review 
and editing): Lema Fikadu Wedajo, Solomon Seyife Alemu, Mohammedamin 
Hajure Jarso, Aman Mamo Golge, Dejene Edosa Dirirsa.

Funding
The research was funded by Arba Minch University College of Medicine and 
Health Sciences for data collection and stationary materials. The organization 
had no role in the study’s design, data collection, or analysis. In addition, the 
organization had no role in the decision to publish or the preparation of the 
manuscript. The authors were not funded for this research process by this 
organization.

Data Availability
The data used for this study is available upon reasonable request from the 
corresponding author at any time if required through (gmail: lemafika2014@
gmail.com).

Declarations

Competing interests
The authors declare no competing interests.

Ethical Approval
Ethical clearance was obtained from the “Institutional Research Ethics Review 
Board (IRB) of the College of Medicine and Health Sciences, Arba Minch 
University, with reference number IRB/1285/2022. A letter of permission was 
obtained from the Arba Minch town Health Department. All the methods 
were performed following the principles of the Helsinki Declaration. 
Postpartum mothers with depressive symptoms were counseled by data 
collectors and supervisors to visit nearby health institutions.
During data collection, each respondent was informed of the purpose, 
scope, nature of the topic, and expected outcome of the study. A voluntary 
written informed consent and a signature were obtained before starting 
the interview. The name of the respondent was not used by the questioners 
except as a unique code for the purpose of communication, and collected 
data were stored safely.

Informed consent
Written informed consent was obtained from all the study participants before 
starting data collection.

Consent for publication
It is not applicable.

Received: 2 February 2023 / Accepted: 18 May 2023

References
1. Rai S, Pathak A, Sharma I. Postpartum psychiatric disorders: early diagnosis 

and management. Indian J psychiatry. 2015;57(Suppl 2):216.
2. Association AP. Diagnostic and statistical Manual of Mental Disorders, Fourth 

Edition. Washington, DC: American Psychiatric Press; 1994.
3. Turkcapar AFKN, Aslan E, Tunc S, Zayıfoğlu M, Mollamahmutoğlu L. Sociode-

mographic and clinical features of postpartum depression among turkish 
women: a prospective study. BMC Pregnancy & Childbirth. 2015;15(1):1–8.

4. Kasamatsu H, Tsuchida A, Matsumura K, Shimao M, Hamazaki K, Inadera H. 
Understanding the relationship between postpartum depression one month 
and six months after delivery and mother-infant bonding failure one-year 
after birth: results from the Japan Environment and Children’s study (JECS). 
Psychol Med. 2020;50(1):161–9.

5. Hendrick V, Altshuler LL, Suri R. Hormonal changes in the postpartum and 
implications for postpartum depression. Psychosomatics. 1998;39(2):93–101.

6. Kebede AA, Gessesse DN, Aklil MB, Temesgan WZ, Abegaz MY, Anteneh 
TA, et al. Low husband involvement in maternal and child health ser-
vices and intimate partner violence increases the odds of postpartum 



Page 10 of 11Wedajo et al. BMC Women's Health          (2023) 23:280 

depression in northwest Ethiopia: a community-based study. PLoS ONE. 
2022;17(10):e0276809.

7. Hutchens BF, Kearney J. Risk factors for postpartum depression: an umbrella 
review. J Midwifery Women’s Health. 2020;65(1):96–108.

8. Hahn-Holbrook J, Cornwell-Hinrichs T, Anaya I. Economic and Health Predic-
tors of National Postpartum Depression Prevalence: a systematic review, 
Meta-analysis and Meta-regression of 308 studies from 56 countries. 2018.

9. Wang Z, Liu J, Shuai H, Cai Z, Fu X, Liu Y, et al. Mapping global prevalence 
of depression among postpartum women. Translational psychiatry. 
2021;11(1):1–13.

10. Negesse A, Hune Y, Temesgen H, Getaneh T, Bekalu A. A meta-analysis 
on burden of postpartum depression and its predictors among lactating 
women in east african countries from 1998 up to 2018. SAGE open medicine. 
2022;10:20503121221135403.

11. Woldeyohannes D, Tekalegn Y, Sahiledengle B, Ermias D, Ejajo T, Mwanri L. 
Effect of postpartum depression on exclusive breast-feeding practices in 
sub-saharan Africa countries: a systematic review and meta-analysis. BMC 
Pregnancy Childbirth. 2021;21(1):1–10.

12. Zeleke TA, Getinet W, Tadesse Tessema Z, Gebeyehu K. Prevalence and associ-
ated factors of post-partum depression in Ethiopia. A systematic review and 
meta-analysis. PLoS ONE. 2021;16(2):e0247005.

13. Eastwood JOF, Hendry A, Noble J, Page A, Group EYR. The impact of ante-
natal depression on perinatal outcomes in australian women. PLoS ONE. 
2017;12(1).

14. Desmarais SLPA, Lowder EM, Janssen PA. Intimate partner abuse before and 
during pregnancy as risk factors for postpartum mental health problems. 
BMC Pregnancy Childbirth. 2014;14(1):1–12.

15. Perfetti JCR, Fillmore C-M. Postpartum depression: identification, screening, 
and treatment. WMJ-MADISON. 2014;103:56–63.

16. Knight MKS, Brocklehurst P, Neilson J, Shakespeare J, Kurinczuk JJ. Saving lives, 
improving mothers’ care-lessons learned to inform future maternity care from 
the UK and Ireland Confidential Enquiries into maternal deaths and morbid-
ity 2009–2012. National Perinatal Epidemiology Unit, University of Oxford; 
2014.

17. Goodman JH. Paternal postpartum depression, its relationship to maternal 
postpartum depression, and implications for family health. J Adv Nurs. 
2004;45(1):26–35.

18. Goodman JH. Influences of maternal postpartum depression on fathers and 
on father–infant interaction. Infant Mental Health Journal: Official Publication 
of The World Association for Infant Mental Health. 2008;29(6):624–43.

19. Beestin L, Hugh-Jones S, Gough B. The impact of maternal postnatal depres-
sion on men and their ways of fathering: an interpretative phenomenological 
analysis. Psychol Health. 2014;29(6):717–35.

20. Letourneau N, Tryphonopoulos PD, Duffett-Leger L, Stewart M, Ben-
zies K, Dennis C-L, et al. Support intervention needs and preferences 
of fathers affected by postpartum depression. J Perinat Neonatal Nurs. 
2012;26(1):69–80.

21. Da Costa D, Dritsa M, Rippen N, Lowensteyn I, Khalife S. Health-related 
quality of life in postpartum depressed women. Arch Women Ment Health. 
2006;9(2):95–102.

22. Sadat Z, Abedzadeh-Kalahroudi M, Atrian MK, Karimian Z, Sooki Z. The impact 
of postpartum depression on quality of life in women after child’s birth. Iran 
Red Crescent Med J. 2014;16(2).

23. Figueiredo B, Canário C, Field T. Breastfeeding is negatively affected by 
prenatal depression and reduces postpartum depression. Psychol Med. 
2014;44(5):927–36.

24. Smith HC, Saxena S, Petersen I. Maternal postnatal depression and comple-
tion of infant immunizations: a UK cohort study of 196,329 mother-infant 
pairs, 2006–2015. J Clin Psychiatry. 2022;83(4):41416.

25. Markos MAA. Prevalence and predictors of Postpartum Depression among 
Male Partners who came to postnatal follow-up clinic with their Partner in 
selected Public Health Centers of Wolaita Zone, Ethiopia, 2019. Neuropsychi-
atr Dis Treat. 2020;16:2307–16.

26. Targonskaya A. How to Identify and Treat Delayed Postpartum Depression? 
Flo Health Inc. 2021.

27. Engqvist I, Nilsson K. Men’s experience of their partners’ postpartum psychi-
atric disorders: narratives from the internet. Mental health in family medicine. 
2011 Sep;8(3):137 – 46. PubMed PMID: 22942895. Pubmed Central PMCID: 
PMC3314270. Epub 2012/09/04. eng.

28. McLENNAN JD, Offord DR. Should postpartum depression be targeted 
to improve child mental health? J Am Acad Child Adolesc Psychiatry. 
2002;41(1):28–35.

29. Grace SL, Evindar A, Stewart D. The effect of postpartum depression on child 
cognitive development and behavior: a review and critical analysis of the 
literature. Archives of women’s mental health. 2003;6(4):263–74.

30. Margiotta C, Gao J, O’Neil S, Margiotta C, Gao J, O’Neil S et al. The economic 
impact of untreated maternal mental health conditions in Texas. BMC Preg-
nancy Childbirth. 2022;22(700).

31. Herrman H. Sustainable development goals and the mental health of reset-
tled refugee women: a role for international organizations. Front Psychiatry. 
2019;10:608.

32. NUGAT W. ;A/RES/70/1. United Nations Statistics Division (UNSD); 2015. The 
2030 agenda for sustainable development.

33. Xie J, Zhu L, Zhu T, Jian Y, Ding Y, Zhou M, et al. Parental engagement and 
early interactions with preterm infants reduce risk of late postpartum depres-
sion. J Nerv Ment Dis. 2019;207(5):360–4.

34. Mesfin Yesgat Y, Gultie Ketema T, Abebe Dessalegn S, Wallelign Bayabil A, 
Argaw Enyew M, Habte Dagnaw E. Extended post-partum modern con-
traceptive utilization and associated factors among women in Arba Minch 
town, Southern Ethiopia. PLoS ONE. 2022;17(3):e0265163.

35. Shitu S, Geda B, Dheresa M. Postpartum depression and associated factors 
among mothers who gave birth in the last twelve months in Ankesha district, 
Awi zone, North West Ethiopia. BMC Pregnancy Childbirth. 2019;19(1):1–9.

36. Tebeka S, Le Strat Y, Mandelbrot L, Benachi A, Dommergues M, Kayem G, et 
al. Early-and late‐onset postpartum depression exhibit distinct associated 
factors: the IGEDEPP prospective cohort study. BJOG: An International Journal 
of Obstetrics & Gynaecology. 2021;128(10):1683–93.

37. Fantahun A, Cherie A, Deribe L. Prevalence and factors associated with post-
partum depression among mothers attending public health centers of Addis 
Ababa, Ethiopia, 2016. Clinical practice and epidemiology in mental health. 
Volume 14. CP & EMH; 2018. p. 196.

38. Martin JL, McLean G, Cantwell R, Smith DJ. Admission to psychiatric hospital 
in the early and late postpartum periods: scottish national linkage study. Bmj 
Open. 2016;6(1):e008758.

39. Dirirsa DE, Desta AA, Geleta TA, Gemmechu MM, Melese GT, Abebe ST. 
Intimate partner violence in the postpartum period and its associated factors 
among women attending a postnatal clinic in Central Ethiopia. SAGE open 
medicine. 2022;10:20503121221100136.

40. Lencha B, Ameya G, Baresa G, Minda Z, Ganfure G. Intimate partner violence 
and its associated factors among pregnant women in Bale Zone, Southeast 
Ethiopia: a cross-sectional study. PLoS ONE. 2019;14(5):e0214962.

41. Belay S, Astatkie A, Emmelin M, Hinderaker SG. Intimate partner violence and 
maternal depression during pregnancy: a community-based cross-sectional 
study in Ethiopia. PLoS ONE. 2019;14(7):e0220003.

42. Organization WH. Report of a WHO technical consultation on birth spacing: 
Geneva, Switzerland 13–15 June 2005. World Health Organization; 2007.

43. Alene T, Atnafu A, Mekonnen ZA, Minyihun A. Acceptance of human papil-
lomavirus vaccination and associated factors among parents of daughters in 
Gondar town, Northwest Ethiopia. Cancer Manage Res. 2020;12:8519.

44. Tesfaye M, Hanlon C, Wondimagegn D, Alem A. Detecting postnatal 
common mental disorders in Addis Ababa, Ethiopia: validation of the 
Edinburgh postnatal depression scale and Kessler scales. J Affect Disord. 
2010;122(1–2):102–8.

45. Levis B, Negeri Z, Sun Y, Benedetti A, Thombs BD. Accuracy of the Edinburgh 
postnatal depression scale (EPDS) for screening to detect major depression 
among pregnant and postpartum women: systematic review and meta-
analysis of individual participant data. BMJ. 2020;371.

46. Mahenge B, Stöckl H, Abubakari A, Mbwambo J, Jahn A. Physical, sexual, 
emotional and economic intimate partner violence and controlling behav-
iors during pregnancy and postpartum among women in Dar es Salaam, 
Tanzania. PLoS ONE. 2016;11(10):e0164376.

47. Webster J, Linnane JW, Dibley LM, Hinson JK, Starrenburg SE, Roberts JA. 
Measuring social support in pregnancy: can it be simple and meaningful? 
Birth. 2000;27(2):97–101.

48. Alene M, Yismaw L, Berelie Y, Kassie B. Health care utilization for common 
childhood illnesses in rural parts of Ethiopia: evidence from the 2016 ethio-
pian demographic and health survey. BMC Public Health. 2019;19(1):1–12.

49. Saeed N, Wemakor A. Prevalence and determinants of depression in 
mothers of children under 5 years in Bole District, Ghana. BMC Res Notes. 
2019;12(1):1–6.

50. Aydin N, Inandi T, Karabulut N. Depression and associated factors among 
women within their first postnatal year in Erzurum province in eastern Turkey. 
Women Health. 2005;41(2):1–12.



Page 11 of 11Wedajo et al. BMC Women's Health          (2023) 23:280 

51. Abenova M, Myssayev A, Kanya L, Turliuc MN, Jamedinova U. Prevalence of 
postpartum depression and its associated factors within a year after birth 
in Semey, Kazakhstan: a cross sectional study. Clin Epidemiol Global Health. 
2022;16:101103.

52. Desta M, Memiah P, Kassie B, Ketema DB, Amha H, Getaneh T, et al. Post-
partum depression and its association with intimate partner violence and 
inadequate social support in Ethiopia: a systematic review and meta-analysis. 
J Affect Disord. 2021;279:737–48.

53. Atnafie SA, Muluneh NY, Getahun KA, Woredekal AT, Kahaliw W, 
Depression. Anxiety, stress, and Associated factors among Khat Chew-
ers in Amhara Region, Northwest Ethiopia. Depress Res Treat. 2020 
2020/09/26;2020:7934892.

54. Baheshmat S, Gholami J, Amin-Esmaeili M, Shadloo B, Rahimi-Movaghar A. 
Spouse and child abuse associated with illicit drug use in iran: a systematic 
review and meta-analysis. Trauma Violence & Abuse. 2022;23(5):1494–509.

55. Kornfeld BD, Bair-Merritt MH, Frosch E, Solomon BS. Postpartum Depression 
and intimate Partner violence in urban Mothers: Co-Occurrence and Child 
Healthcare utilization. J Pediatr 2012 2012/08/01/;161(2):348 – 53.e2.

56. Vaezi A, Soojoodi F, Banihashemi AT, Nojomi M. The association between 
social support and postpartum depression in women: a cross sectional 

study. Women and birth: journal of the Australian College of Midwives. 2019 
Apr;32(2):e238–e42. PubMed PMID: 30274879. Epub 2018/10/03. eng.

57. Ye Z, Wang L, Yang T, Chen L-Z, Wang T, Chen L, et al. Gender of infant and risk 
of postpartum depression: a meta-analysis based on cohort and case-control 
studies. J Maternal-Fetal Neonatal Med. 2022;35(13):2581–90. 2022/07/03.

58. Dawson SJ, Leonhardt ND, Impett EA, Rosen NO. Associations between 
postpartum depressive symptoms and couples’ sexual function and sexual 
distress trajectories across the transition to parenthood. Ann Behav Med. 
2021;55(9):879–91.

59. Sutherland S, O’Sullivan D, Mullins J. An Association between Anemia and 
Postpartum Depression [35 C]. Obstet Gynecol. 2018;131:39S. PubMed PMID: 
00006250-201805001-00135.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 


	Late postpartum depression and associated factors: community-based cross-sectional study
	Abstract
	Introduction
	Method
	Study design, area and period
	Source Population
	Study population
	Inclusion and exclusion criteria
	Sample size determination
	Sampling techniques
	Study variables
	Independent variable
	Operational definition
	Data Collection tool and methods
	Data collection tool


	Data Quality Control and Assurance
	Data processing and analysis
	Results
	Couples substance use and behavior related factors
	Reproductive characteristics of the study participants
	Maternal personnel and social related factors
	Prevalence of late Postpartum Depression
	Factors Associated with late Postpartum Depression in Arba Minch town, Gamo Zone, Southern Ethiopia, 2022

	Discussion
	Limitation and strength of the study

	Conclusions
	Recommendations

	References


