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Abstract

Introduction: Miscarriages are a common pregnancy complication and positive depression screen after a miscarriage
has been shown to be high in our population. Various factors are associated with an increased risk of developing
depression after a miscarriage. However, these factors vary across populations studied with no studies existing in
our region. We set out to determine the factors associated with a positive depression screen among post-miscarriage
women at the Aga Khan University hospital, Nairobi.

Methods: Patients were recruited at the 2 weeks clinic review after a miscarriage in the gynaecological clinics.
They were screened using the Edinburgh postnatal depression scale for depression after a miscarriage. Analysis was done
using Univariate and multivariate analysis to compare clinical variables between the screen - positive and screen -
negative women in order to delineate the potential pattern of association between the two among the study subjects.

Results: Positive depression screen was detected in 34.1% of the patients recruited. Univariate analysis revealed
that education level (p = 0.039) and mode of conception (p = 0.005) impacted on the outcome of the depression
screen. In multivariate analysis, multiple factors impacted on the depression screen and these included: age (p = 0.009),
education level (p = 0.001), gestation at miscarriage (p = 0.04), marital status (p = 0.043), prior miscarriage (p = 0.011) and
mode of conception (p = 0.03).

Conclusion: Factors that seem to impact on the positive depression screen include a younger age, low education level,
an older gestational age at miscarriage, being single, an assisted mode of conception and prior miscarriage. These factors
may be used to triage women after a miscarriage in order to pick up those who may screen positive for depression after
a miscarriage.
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Background
Miscarriages occur in about 10 to 15% of pregnancies
that are considered low-risk [1, 2]. Psychiatric morbidity
including depression, anxiety and even post-traumatic
stress disorders have been shown to be a complication
of miscarriages [3–5]. The prevalence of depression after
a miscarriage seems to be the most common of these
with rates of 10–20% being reported in literature [6, 7].
Furthermore, in the first publication of this series, we
described a high positive screen for depression after mis-
carriage in our population of 34.1% [8].
Many factors have been associated with a positive de-

pression screen after a miscarriage. Women who have had

infertility, history of a depressive disorder and those who
were younger in age have been found to be more vulner-
able to depression after experiencing a miscarriage [6].
Moreover, those that have had a previous case of preg-
nancy loss and a prior history of depression have also been
shown to have a higher incidence of depression after a
miscarriage [7, 9–11]. The type of miscarriage, that is,
elective pregnancy termination versus involuntary preg-
nancy loss, has also been shown to affect occurrence of
depression after a miscarriage with depression being
higher in the former than the latter [12]. These factors
seem to vary according to the population sampled and
hence analysis of these factors in our population may aid
in identifying women at risk of depression after a miscar-
riage. It is also important to see whether the factors that
impact on occurrence of depression in this population are
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the same as in other populations hence adding to the
worldwide body of literature in depressive illness after a
miscarriage.
No studies exist that look at the factors impacting on

the occurrence of positive depression screen after a mis-
carriage in our population hence we set out to determine
factors that impact on the occurrence of a positive de-
pression screen after a miscarriage in our population at
a private tertiary teaching hospital in Kenya.

Methods
Objective
To determine factors associated with a positive screen
for post miscarriage depression at Aga Khan University
Hospital, Nairobi (AKUH,N).

Study design
The study was a cross-sectional study looking at the fac-
tors that influence occurrence of a positive depression
screen after a miscarriage.

Study setting and participants
The study was conducted at the Aga Khan University
hospital Nairobi. The study ran from November 2015 to
September 2016. Participants were recruited at the 2 weeks
clinic review after a miscarriage at the Gynecology Clinics.

Inclusion and exclusion criteria
We included women who had a miscarriage (whether
pregnancy was terminated due to medical reasons or
patients’ choice). We excluded women with other forms
of early pregnancy loss and who had previously diag-
nosed depression.

Sample size and sampling method
The sample size used was for the prevalence study [8]
which the present study forms the second part. We esti-
mated the prevalence of post miscarriage depression oc-
curs in 10–20% of women from published literature [13]
. However, A previous study at AKUH,N in postnatal
women revealed a depression prevalence of 13% using
the Edinburgh Postnatal Depression scale (EPDS) [14].
We assumed that the prevalence of post miscarriage de-
pression may be similar since it was the same setup and
used this rate in our sample size calculation.
Sample size was calculated from a formula for estimat-

ing a population prevalence [15].

n ¼ Z2P 1−Pð Þ
d2

Where: n = Required sample size. Z = Z statistic for a
95% confidence interval [1.96). P = Expected prevalence of
Post miscarriage depression at AKUH, N. d = Precision

around expected prevalence ±0.05. Substituting for the
equation:

n ¼ 1:962 � 0:13 1� −0:13ð Þ
0:052

n ¼ 173:

The patients were selected by a consecutive sam-
pling method.

Study procedures
Consent was obtained from participants in the triage
room after triage had been done and two tools were
used to collect data – a demographics tool and the
EPDS. These were administered by the principal investi-
gator and a research assistant. A total of 202 women
were approached to derive the sample size of 182–20
women declined to participate in the study.

Study tools
A demographics tool and the EPDS were used to collect
data from the patients.
The demographics tool collected the patients file num-

ber, age and other associated factors that may impact on
the occurrence of post-miscarriage depression. Depres-
sion symptoms were measured using the EPDS [16].

Data management and analysis
Patient demographics were compared to determine any
association between the patients who screened positive for
depression to the ones who screened negative. This ana-
lysis aimed to determine whether there is an association
between the occurrence of depression with the marital
status, planning of the pregnancy, social support, mode of
treatment of the miscarriage, number of prior miscar-
riages, mode of conception and prior pregnancy outcome.
Univariate analysis was done to compare these clinical
variables between the screen - positive and screen - nega-
tive women in order to delineate the potential pattern of
association among the study subjects. The fisher’s exact
test or a chi squared test was used to test the relationship
between these two categorical variables depending on the
data pattern. Multivariate analysis was done for all poten-
tial risk factors in a logistic regression using being screen -
positive or screen – negative for depression as the
dependent variable. P value was set at P < 0.05. Data ana-
lysis was done using the statistical package for the social
sciences (SPSS) version 22. We represented data in graphs
and tables.

Ethical considerations
Ethical approval for this study was obtained from the Eth-
ics committee at the AKUH, N. Participants had consent
taken then were recruited into the study. Quality of care
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received was not influenced by participation or failure to
participate in the study. Privacy and confidentiality was
maintained using alternative study numbers. Locked cabi-
nets were used to store documents from the study. A re-
ferral was done for all screen positive participants to the
psychiatrist for further assessment, although this was at
the patients’ cost.

Results
A total of 182 patients were recruited for the study. This
represented 90.5% of the total patients with miscarriages
approached (201). The patients were recruited from the
outpatient gynecological clinics at the AKUH. The preva-
lence for positive depression screen in post miscarriage
patients from the present study is estimated at 34.1% as
reported in the other paper in this series [8].

Analysis of factors associated with post-miscarriage
depression
Univariate analysis
Univariate analysis was done to determine whether any
of the clinical variables was associated with a positive
depression screen. This analysis is shown in Table 1. The
factors that independently affected depression screen
without considering confounder were education level
(p = 0.039) and mode of conception (p = 0.005).

Multivariate analysis
Multivariate analysis was performed for all the clinical var-
iables while using depression screen as the dependent
variable using logistic regression (Table 2). This was to
determine the impact of each of the clinical variables on
the depression screen while taking into account the other
variables. Using this analysis several of the clinical
variables impacted on the depression screen including:
age (p = 0.09), education level (p = 0.01), gestation at

miscarriage (p = 0.04), marital status (p = 0.043), prior mis-
carriage (p = 0.011) and mode of conception (p = 0.03).

Discussion
Miscarriages being common in early pregnancy there is
growing concern about their mental health implications
and hence a budding area of research in obstetrics. The
present study was the second part of a study that looked
at the prevalence of positive depression screen after a
miscarriage [8], and set out to look at the factors that in-
fluence this occurrence.
This study looked at which factors may independently

impact on the positive screen for depression after a mis-
carriage. This analysis revealed that only 2 factors could
be independent variables to this. They are education
level (p = 0.039) and mode of conception (p = 0.005).
Mode of conception has been shown to be a factor influ-
encing occurrence of depression after a miscarriage [6].
Women who have had difficulty in conceiving and hence
had assisted conception have been shown to have a pre-
disposition towards developing depression after a mis-
carriage [6]. This has been majorly attributed to the fact
that women who have assisted conception and experi-
ence a miscarriage, tend to have feelings of grief, pro-
found aloneness and are concerned on whether they will
conceive again [13]. The present study found that educa-
tion level was associated with occurrence of positive de-
pression screen after a miscarriage meaning the higher
the education level the less the chance of a positive de-
pression screen. No studies have looked at the relation-
ship between education level and depression after a
miscarriage. However, we can posit that the reason for
this may be that if a woman is more educated, she is bet-
ter placed to understand the cause and clinical outcomes
after a miscarriage and hence cope with a miscarriage
better than one who is less educated. The other possible
reason is that the societal role of a woman changes with
education. In that, a woman may be geared towards pro-
fessional ambitions as opposed to her major role as a
parent as she gets more educated. This in turn may lead
to a less adverse depressive reaction to a miscarriage.
These may explain the lower prevalence among more
educated women. The other factors did not seem to in-
dependently affect the depression screen after a miscar-
riage. A few of these factors have been shown to affect
positive depression screen after a miscarriage including a
younger age at miscarriage [6, 10]. Being single at the
time of miscarriage has also been associated with a
higher risk of depression but this wasn’t the case in the
present study [11]. Finally poor social support has also
been associated with depression after a miscarriage
[11] but the present study did not delineate that asso-
ciation. These factors ought to have had an impact on
depression after a miscarriage. However, their lack of

Table 1 Univariate analysis of clinical variables and association
with positive depression screen

Clinical variable Odds Ratio Significance
(p < 0.05)

Education Level 3.339 0.039

Mode of Conception 8.365 0.005

Age 1.067 0.391

Gestation 1.534 0.094

Marital Status 2.547 0.113

Pregnancy Planning 0.907 0.343

Social Support 0.659 0.419

Others Aware 0.189 0.664

Mode of Treatment 0.308 0.907

Any Prior Miscarriage 1.474 0.225

Immediate Prior Pregnancy Outcome 0.333 0.802

Mutiso et al. BMC Psychiatry            (2019) 19:8 Page 3 of 6



independent impact on depression in the present
study can be explained by the fact that the study
wasn’t designed and powered to examine these associ-
ations therefore the lack of relationship may be an ap-
parent one rather than a true one.
Multivariate analysis was done to delineate potential

relationships between the dependent variable of depres-
sion screen and the independent variables while taking
into other variables as confounders. This was done
through logistic regression analysis which revealed that
more variables impacted on depression screen in multi-
variate analysis that did not in Univariate analysis. These
included age (p = 0.09), education level (p = 0.01), gesta-
tion at miscarriage (p = 0.04), marital status (p = 0.043),
prior miscarriage (p = 0.011) and mode of conception
(p = 0.03). Some of these factors have been previously

associated as risk factors for developing depression
after a miscarriage. Age of the woman at miscarriage
seemed to impact on the depression screen. This
finding has been reported before in multiple studies
[6, 11] with a younger age at miscarriage being shown
to increase the likelihood of developing depression
afterwards. This has been linked to associated social
factors such as a younger woman is more likely to be
single, live alone and be less educated and hence the
miscarriage may a have a heavier bearing with regards to
psychiatric morbidity as opposed to an older woman [17].
More so, young age has also been shown to be a risk fac-
tor for depressive illness in the general population [18].
Education level has not been studied as a risk factor for
depressive illness after a miscarriage but as we discussed
earlier, this may impact on the woman’s understanding on

Table 2 Multivariate analysis of clinical variables and association with depression screen

Variable Description(n) Prevalence of positive
depression screen.

Odds ratio

(95% C.I.)

P value

Age Increasing Age N/A 45.97 (8.2–65.6) 0.009

Gestational age at miscarriage in weeks Increasing gestational age at miscarriage. N/A 36.28 (11.6–44.1) 0.004

Level of education Primary (4) 100% 13.28 (8.7–16.3) 0.001

Secondary (19 15.8% 0.32 (0.2–1.7)

College/University (159) 65.4% 1

Marital status Single (34) 36.5% 4.09 (2.3–6.9) 0.043

Married (148) 23.5% 1

Pregnancy planning Planned (132) 37.1% 1 0.205

Unplanned (50) 26.0% 1.61(− 0.7–1.9)

Social Support Lives alone (19) 31.6% 0.34 (−0.1–1.3) 0.561

Lives with others (163) 34.4% 1

Others aware of pregnancy Yes (158) 34.8% 1 0.407

No (24) 29.2% 0.69 (−0.5–1.1)

Mode of treatment of Miscarriage Expectant (40) 35.0% 1 0.753

Medical (86) 33.7% 2.45(−0.6–2.7)

Surgical (45) 31.1% 2.33(−0.6–2.6)

Expectant plus Medical (2) 50.0% 2.66(−0.4–2.8)

Expectant plus Surgical (5) 40.0% 2.49(−0.5–2.6)

Medical plus Surgical (4) 50.0% 2.65(−0.4–2.8)

Prior Miscarriage None (124) 31.5% 1 0.011

1 (44) 43.2% 11.11 (4.6–14.9)

2 (6) 16.7% 1.82 (1.4–3.0)

3 (8) 37.5% 5.44 (1.9–7.3)

Mode of Conception Spontaneous (173) 31.8% 1 0.003

Assisted (9) 77.8% 9.08 (4.3–11.6)

Prior Pregnancy Outcome None (76) 30.3% 1 0.923

Miscarriage (38) 34.2% 0.48(−0.2–1.3)

Live Birth (68) 38.2% 0.41(−0.2–1.2)
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the cause and subsequent implications of a miscarriage
and hence influence the psychological reaction to it. Ges-
tational age at miscarriage was found to impact on the oc-
currence of a positive depression screen, in that the older
the pregnancy the more the likelihood of depressive symp-
toms. This has previously been shown in other studies
with a gestational age of more than 8 weeks being shown
to predispose one to depression as opposed to a gesta-
tional age before 8 weeks [19]. This has been attributed to
factors such as the couple having formed less attachment
to the pregnancy before 8 weeks and there is also less like-
lihood of undergoing additional treatment procedures
such as dilatation and curettage prior to this gestational
age which may impact on their psychological reaction
after the loss [20, 21]. Marital status seemed to impact on
the occurrence of positive depression screen after a mis-
carriage in the present study. This has been observed
before with being single at the time of a miscarriage
impacting on the occurrence of depression afterwards [11,
17]. This was further attributed to the social support one
has a after a miscarriage which may impact on the occur-
rence of depression as discussed previously. The presence
of a prior miscarriage also seemed to be a factor determin-
ing the occurrence of positive depression screen in our
study. This was shown previously with women who had a
previous miscarriage being shown to be predisposed to
depression after a miscarriage [7]. This was further shown
to increase with the number of prior miscarriages and was
attributed to the growing anxiety and concern about hav-
ing a miscarriage in a current pregnancy from prior ex-
perience [7]. Mode of conception was also shown to
impact on occurrence of positive depression screen after a
miscarriage in the multivariate analysis. This was also true
in the Univariate analysis, a factor explained earlier, as the
impact of mode of conception on the reaction after a mis-
carriage [13]. The other factors that still didn’t seem to
impact on the occurrence of a miscarriage were pregnancy
planning, social support, others being aware of the preg-
nancy and prior pregnancy outcome and their prior im-
pact of lack of had been discussed earlier. Although these
trends may seem apparent in the present study, it is im-
portant to note that this study wasn’t powered to investi-
gate them but may point out on potential associations
that may warrant further investigation in our population.
However, it is reassuring to note that the factors identified
to be associated with a positive depression screen in our
study are similar to those identified in other studies.

Limitations and future directions
The present study was limited in terms of sample size
to conclusively look at these factors independently to
determine the one with the biggest impact on positive
depression screen. However, this may be the basis of a fu-
ture study to evaluate these factors in greater detail.

Conclusion
In conclusion, factors that seem to impact on the posi-
tive depression screen include a younger age, low educa-
tion level, an older gestational age at miscarriage, being
single, an assisted mode of conception and prior miscar-
riage. These factors may be used to triage women after a
miscarriage in order to pick up those who may screen
positive for depression after a miscarriage which is im-
portant in a clinical set up.
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