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ABSTRACT

Introduction Unlike physiological recovery, return to
full functional status following childbirth takes longer
than 6 weeks (42 days) of the traditionally defined
postnatal period, and women with maternal morbidity
usually require a longer period to recover. However, the
extent to which this morbidity collectively impacts on
women’s functional status is not well investigated in
Ethiopia. We aim to determine the distinct trajectories
and predictors of functional status among postpartum
women in Northwest Ethiopia.

Methods Health facility linked community-based
follow-up study was conducted in Northwest Ethiopia
from October 2020—March 2021. A sample of 779
delivering women was recruited after childbirth and
before discharge using the criteria published by the
WHO Maternal Morbidity Working Group. Functional
status was measured by the Amharic version of the
WHO Disability Assessment Schedule 2.0 (WHODAS
2.0) instrument. The Stata Traj package was used to
determine trajectories of functional status using group-
based multi-trajectory modelling. The multinomial
logistic regression model was used to identify
predictors of trajectory group membership.

Results A total of 775women participated at the

first, second and third follow-up of the study (6"
week, 12" week and 18" week of postpartum period).
Three distinct functional status trajectory groups

with different longitudinal patterns were identified
across the six domains of WHODAS 2.0. Direct and
indirect maternal morbidities, lower educational status,
poor social support, vaginal delivery, stress, anxiety,
posttraumatic stress disorder and fear of childbirth
were found to be predictors of poor functioning
trajectories.

Conclusion Early diagnosis and treatment of maternal
morbidities and mental health problems, developing
encouraging strategies for social support and providing
health education or counselling for women with less
or no education are essential to improve functioning
trajectories of postpartum women.

Key questions

What is already known?

» Experience of non-life-threatening maternal mor-
bidities could negatively affect functional status of
women after childbirth.

» Most previous studies were cross-sectional, provid-
ing limited insights into functional status trajectories
and its predictors during postpartum period.

What are the new findings?

» Women with vaginal delivery, life threatening event
of health risk, direct and indirect maternal morbidi-
ties were at risk of belonging to poor and very poor
functioning trajectories.

» Higher stress, anxiety and posttraumatic stress dis-
order symptom scores, poor social support and fear
of childbirth increase the risk of women to belong to
poor and very poor functioning trajectories.

» Lower educational status, being government em-
ployed, housewife and merchant/student in oc-
cupation and lower monthly expenditure were
statistically associated with poor and very poor
functioning trajectories

What do the new findings imply?

» Early diagnosis and treatment of maternal morbid-
ities and mental health problems may contribute to
increase functioning among postpartum women.

» Developing encouraging strategies for social sup-
port and providing health education or counselling
for women with less or no education may enable to
avert functional impairment among women in the
postpartum period.

INTRODUCTION

Improving maternal health and reducing
related mortality have been key concerns of
the international community, as evidenced
by being part of the third sustainable devel-
opment goal.1 However, maternal mortality

BM)

Malaju MT, et al. BMJ Global Health 2022;7:e007483. doi:10.1136/bmjgh-2021-007483 1


http://gh.bmj.com/
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjgh-2021-007483&domain=pdf&date_stamp=2022-01-17
http://dx.doi.org/10.1136/bmjgh-2021-007483
http://dx.doi.org/10.1136/bmjgh-2021-007483

BMJ Global Health 8

accounts for only a small fraction of the overall burden
of poor maternal health and as a result, less attention
has been paid to women who survive maternal morbidity
conditions, while there has been a considerable atten-
tion to preventing women from dying during pregnancy
and childbirth.?® As there was a success in defining and
measuring maternal near-miss events and reduction in
maternal mortality, efforts are now focused on measuring
non-life-threatening maternal morbidity.* By defining
maternal morbidity as ‘any health condition attributed to
and/or complicating pregnancy and childbirth that has a
negative impact on the woman’s well-being and/or func-
tioning’ with three dimensions of maternal morbidity
matrix, the WHO emphasises the need for comprehen-
siveness in the evaluation of the maternal morbidity
burden.’

Analogous to the long-term consequences of trauma,’
any maternal morbidity that a woman survives during
pregnancy, childbirth or the postpartum period is also
likely to modify their short-term and long-term func-
tioning.” ® The WHO International Classification of
Functioning, Disability and Health (ICF) describes func-
tioning and disability in an individual in relation to health
conditions. It identifies what a person can or cannot do
in daily activities and takes organ and/or system func-
tions and body structures into account as well as activity
limitations and social participation in the environment.”’
The second version of the WHO Disability Assessment
Schedule (WHODAS 2.0) was developed to evaluate the
functioning and/or disability of an individual to partic-
ipate in six main life domains, which include cogni-
tion, mobility, self-care, getting along with people, life
activities and participation irrespective of their medical
diagnosis."

Functional status describes a person’s ability to perform
a task or activity in the environment in which they live
and is the result of a dynamic interaction between
health conditions and contextual factors, integrating the
different dimensions of health (individual, biological and
social).'! ¥ Functional status after childbirth is defined
as mother’s ability to resume self-care, household, social,
community, occupational and infant care activities." '

According to the WHO, the postnatal period begins
immediately after the birth of the baby and extends up
to 6weeks (42 days) after birth.'” Postpartum recovery
is often focused primarily in relation to physiological
changes, whereas the complete functional status of the
mother after delivery is often overlooked.'” '° Unlike
physiological recovery, return to full functional status
following childbirth takes longer than 6 weeks and women
who experienced maternal morbidity during childbirth
usually require a longer period to achieve complete func-
tional status recovery gradually.” ' ' However, while
there is increased focus on describing the levels and
patterns of maternal morbidity,'*** the extent to which
this morbidity collectively impacts on women’s func-
tional status is not well investigated in Ethiopia.* In addi-
tion, most study designs on the association of maternal

morbidity with functional status were cross-sectional,
providing limited insights into functional status trajecto-
ries during postpartum period.'' '* ¥ #* 2 Therefore, the
aim of this study was to identify the distinct trajectories
and predictors of functional status from 6" week to 18™
week of postpartum period among women in North-
west Ethiopia by using a group based multi-trajectory
modelling.

METHODS

Study design and study area

The present study was embedded in the health facility
linked community based prospective follow-up study
conducted in Northwest Ethiopia to determine the effect
of maternal morbidities on maternal health related
quality of life, functional status and mental health prob-
lems. Briefly, the study was conducted in four hospitals of
south Gondar zone, Northwest Ethiopia, from 1 October
2020 to 30 March 2021. South Gondar is located at 650 km
Northwest from Addis Ababa, the capital city of Ethiopia.

Study population

The study participants were recruited after childbirth
and before the time of discharge. Using the criteria
published by the WHO Maternal Morbidity Working
Group,” women diagnosed with any of the direct and
indirect maternal morbidities were taken as exposed
mothers and included in the study. Women without the
direct and indirect maternal morbidities were taken as
non-exposed mothers. Mothers were asked for consent
to participate in the study and after getting their consent
and full address, appointments were made at their home
to collect the data for the follow-up study.

Eligibility/inclusion criteria

Postpartum women whose age was 15 years and above,
with preterm, term or postterm delivery and with live
birth, stillbirth or fetal death were included in the study.

Sample size determination

Calculation of the sample size was done by comparing
two proportions using Epi-Info software V.7. Accordingly,
a minimum sample size of 753 (251 exposed and 502
non-exposed) was calculated by taking 0.05 o, power of
90%, 1.96 OR, 15.4% of mothers with indirect maternal
morbidity having least well-functioning quintile (20% of
women in the fifth quantile against the first four quan-
tiles of WHODAS total score) as defined by a previous
article,'' 1:2 ratio of exposed to non-exposed and by
adding 10% non-response rate."' Based on the number of
delivering mothers who visited each hospital during the
previous 1year (annual report of each hospital), propor-
tional allocation of the total sample size was carried out
to attain the required sample size in each hospital.

Sampling procedure
Identification of exposed and non-exposed mothers was
done in four hospitals of south Gondar zone, Northwest
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Ethiopia, at the time of childbirth and before discharge.
Eligible women were those who presented to delivery
service in the four hospitals with and without maternal
morbidity. The exposed women were those diagnosed
with at least one direct or indirect maternal morbidity
based on the criteria published by the WHO maternal
morbidity working group. All exposed women with direct
or indirect maternal morbidities were included in the
study and non-exposed women without direct or indirect
maternal morbidities were selected by simple random
sampling method using their chart number on daily
bases. With 1:2 ratio of exposed mothers to non-exposed
mothers, this recruitment procedure continued prospec-
tively until the required sample size was fulfilled.

Patient and public involvement

Patients or members of the public were not involved in
the design, conduct, reporting or dissemination plans of
the research as it was not appropriate to involve.

Definition of the outcome and independent variables
Functional status was taken as the outcome or dependent
variable. The primary independent variables were direct
and indirect maternal morbidities. Women were taken
as exposed if they were diagnosed with any of the direct
and indirect maternal morbidities based on the criteria
published by the WHO Maternal Morbidity Working
Group.” The diagnosis of direct and indirect maternal
morbidity conditions was ascertained by the health
professionals working in gynaecology and obstetrics ward
of the study hospitals using the clinical diagnosis on every
day.

The WHO Maternal Morbidity Working Group has
developed three dimensions of maternal morbidity
matrix. The first dimension, which includes the direct
and indirect maternal morbidity, is composed of 121
conditions, 58 symptoms, 29 signs, 44 investigations
and 35 management strategies.”” The second dimen-
sion of the matrix measures functional impact and
disability related to pregnancy, as defined in the ICF,
and is measured using the WHODAS 2.0."”'* The third
dimension measures maternal history focusing on social
and health-related characteristics, which include socio-
economic status, pre-existing health conditions and care
seeking during pregnancy, which might help to identify
the maternal morbidity as well as influence the risk and
severity of the morbidity.*®

Among the three dimensions of maternal morbidity
criteria, developed by WHO Maternal Morbidity Working
Group, the direct and indirect maternal morbidities
in the first dimension, were used to identify exposed
mothers and non-exposed mothers since they are the
most common causes of maternal morbidity conditions.”
The third dimension of the morbidity matrix published
by the WHO maternal morbidity working group, which
measures maternal history focusing on social and health-
related characteristics, including socioeconomic status,
pre-existing health conditions and care seeking during

pregnancy, was treated as secondary exposure variables
(confounders) for the outcome variable—functional
status. In addition, socio-demographic variables (age,
educational status, marital status, religion, ethnicity,
occupation and monthly expenditure), residence,
obstetric variables (parity, mode of delivery, gestational
age at birth, birth weight, birth interval, fetal death,
unwanted pregnancies, antenatal care visit and history of
abortion) and psychosocial factors (social support, fear
of childbirth (FOC), depression and anxiety) were taken
as additional exposure variables.

Measurement tools for the variables

Functional impairment

To measure maternal functional status, the 36-item form
of the WHODAS 2.0 instrument was used (the 32-item
form was used for participants who were unemployed and
no longer in school). The WHODAS has been previously
validated and used in Ethiopia.** ?* The WHODAS 2.0
is designed to measure activity functioning and participa-
tion in daily living activities in the previous 30 days. The
instrument provides a common way of measuring the
impact of any health condition in terms of functioning.
It is not targeted to a specific disease, so it can be used
to compare disability due to different conditions. The
WHODAS 2.0 consists of six domains: cognition (under-
standing and communication), mobility, self-care, getting
along with people, life activities and participation in
society. Results provided a profile of functioning within
the domains as well as overall score. Total WHODAS 2.0
scores can range from 0 to 100, with higher numbers indi-
cating greater impairment of day-to-day functioning.'’

Depression, anxiety and stress

The short version of Depression, Anxiety and Stress
Scale-21 items questionnaire was used to measure
depression, anxiety and stress. The instrument has 21
items with three domains. Each domain comprises seven
items assessing symptoms of depression, anxiety and
stress. In this study, a score of >10 was considered for a
mother to have a symptom of depression. A cut-off score
of >8 was considered to have symptoms of anxiety and a
score of >15 was considered to have symptoms of stress.
This instrument was also validated and used previously in
Ethiopia.*’ !

Fear of childbirth

The Wijma Delivery Expectation/Experience Question-
naire (W-DEQ) was used to measure FOC. The W-DEQ
has been designed specially to measure FOC operational-
ised by the cognitive appraisal of the delivery. This 33-item
rating scale has a 6-point Likert scale as a response format,
ranging from ‘not at all’ (0) to ‘extremely’ (=5), yielding
a score range between 0 and 165. The W-DEQ was vali-
dated and previously used in Ethiopia, and its internal
consistency and split-half reliability were checked with
the Cronbach’s o score of 0.932.% > A score of >85 was
considered to have FOC for this study.”**
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Social support

The 3-items Oslo Social Support Scale with scores
ranging from 3 to 14 was used to measure social support.
The social support scores were categorised into poor or
no social support for scores less than 9. Scores between 9
and 14 were considered moderate to strong support and
merged together as ‘yes’ for social support. The 3-items
Oslo Social Support Scale was validated and previously
used in Ethiopia.‘(“—36

Posttraumatic stress disorder

The Posttraumatic Stress Disorder (PTSD) Checklist for
DSM-5 (PCL-5) was used to measure PTSD. The instru-
ment contains 20 items, including 2 new PTSD symptoms
(compared with the PCL for DSM-IV): blame, negative
emotions and reckless or self-destructive behaviour.”” A
total-symptom score of 0-80 can be obtained by summing
the items. A score of 31-33 is optimal to determine PTSD
symptoms and a score of >33 is recommended when
further psychometric testing is not available.” * There-
fore, a score of >33 was considered to have symptoms of
PTSD for this study. The instrument was validated and
used previously in Ethiopia.™

Stressful life events

The List of Threatening Experiences (LTE) was used to
measure experience of stressful life events during the
6-month period.” The 12 items were categorised into 5
categories, namely, health risks, loss of a loved one, rela-
tionship difficulties, income instability and legal prob-
lems."! The LTE-12 has been validated and used in popu-
lation level studies in Ethiopia.****

Data collection and quality control

Based on the criteria published by the WHO maternal
morbidity working group, the direct and indirect
maternal morbidities were diagnosed and collected by
health professionals working in the gynaecology and
obstetrics wards of four hospitals in the study area. The
questionnaires consisted of a patient interview and a
record review. The interview was on socioeconomic
status, medical and obstetric history and clinical symp-
toms. In addition, physical examination has been done
by a healthcare professional in order to evaluate clinical
signs. The record review was intended to extract informa-
tion on selected laboratory tests and results for haemo-
globin, HIV, malaria (rapid diagnostic test or smear) and
random blood sugar (glucometer).

Baseline questionnaires were administered by health
professionals working in gynaecology and obstetrics ward
of each hospital before the mothers were discharged.
The 36-item WHODAS 2.0 was administered by health
extension workers at the first, second and third home
visit (6" week, 12" week and 18" week of postpartum
period). Training was given for data collectors and super-
vision was done by the principal investigator. As part of
the training process in each study area, data collectors
carefully reviewed each question and conducted pretest

in the study area before the study commences since
women who gave birth before the study period were not
eligible to be included in the actual data collection. The
investigator and data collectors have checked the final
version of the questionnaire and update as required
based on the pretest.

Data processing and analysis

Group-based multi-trajectory modelling was carried out with
the Stata Traj package to identify latent clusters of mothers
with similar longitudinal functioning trajectories over time
across the six domains of WHODAS 2.0: cognitive, mobility,
self-care, getting along with people, life activities and partic-
ipation in society.* This method assumes that the overall
population is made up of distinct, but unobserved (ie,
latent), subpopulations with different behavioural pheno-
types and then uses the observed data to estimate both the
trajectories of these groups and how they are distributed
in the population. A distinct trajectory consists of a group
of individuals who share a common underlying pattern of
functional status change over time.

Group-based multi-trajectory modelling, a generalisation
of univariate group-based trajectory modelling to multiple
outcomes,” aims to identify clusters of individuals with
similar trajectories across multiple indicators of an outcome
of interest (eg, WHODAS 2.0: six domains). Hence, the
latent trajectory subgroups are derived based on multiple
trajectories of the individual domains of WHODAS 2.0, and
individuals have the same group membership across all the
domains. The advantage of multi-trajectory approach is
particularly thatitincorporates the interrelationships among
the WHODAS 2.0 domains, leading to improved clustering
of trajectories.”” Trajectories of the overall WHODAS-36
score were also determined by using a group-based trajec-
tory modelling.**

Censored normal finite mixture model was used to
estimate trajectories of functional status over the post-
partum period (at 6 week, 12" week and 18" week
of postpartum period for active data collection) in this
cohort of postpartum women. The identification process
of appropriate group trajectories was based on the selec-
tion and reporting procedures outlined by Nagin and
Odgers.*® Statistically, group-based trajectory models use
maximum likelihood estimation to estimate both the
trajectory of each group (modelled as a function of time
using flexible polynomials) and the expected population-
level distribution of each group that creates the best fit
for the observed data.*®*’

Since the number of groups and the order of the trajec-
tory polynomials (ie, linear, quadratic and cubic) are not
actually known a priori (but must be prespecified when esti-
mating a model), we systematically tested a series of model
specifications. This was done first by varying the number of
groups and then the order of the trajectory polynomials in
order to select the model most optimised for fit and parsi-
mony.” * In the model selection process, the Bayesian
Information Criterion (BIC) was used to determine the best
model underlying the group selection and functional form.
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The closer the negative BIC value is to 0, the better is the
fit of the model. A difference in the BIC value of at least 10
points between two models indicates that the model with the
lower BIC value has a better model fit.*

We have also assessed the posterior probabilities of
group membership and required that average posterior
probability reached 0.70 or higher to be a distinct clas-
sification group. Posterior probabilities represent the
average probability that the trajectory group each partici-
pant was assigned to is the most appropriate group selec-
tion and model fit. Entropy, a statistic that ranges from
0.00 to 1.00, which is a summary indicator of the condi-
tional probabilities of individuals’ group membership,
has been also used. High values of entropy (>0.80) indi-
cate that individuals are classified with confidence (ie,
the model is generally pretty sure that persons belong
to a particular class) and there is adequate separation
between the latent classes.” Additionally, we required
at least 10% of the sample to be present in a particular
group and all trajectories were distinct from one another
by visual assessment of trajectory figures looking for non-
overlapping confidence intervals.*® The labelling of each
trajectory was based on a previous research work.*

Finally, we have used multinomial logistic regression
model to identify factors that were associated with prob-
ability of group (trajectory) membership. First, unad-
justed bivariable associations between each predictor and
trajectory membership were tested in order to identify
predictors having a p value of <0.2to enter into the multi-
variable multinomial logistic regression. Next, multivari-
able multinomial logistic regression model was fitted to
determine factors associated with membership to func-
tional status trajectories. We report the OR of group
membership with a 95% CI and a p value of <0.05 for
statistical significance. Stata V.16 and IBM SPSS Statistics
V.26.0 were used for the statistical analyses.

RESULTS

Atbaseline a total of 779 postpartum mothers were included
in this postpartum cohort study. Nearly all (that is, 99.5%)
of the mothers participated at the first, second and third
follow-up of the study (6" week, 12" week and 18" week of
postpartum period). Four mothers were lost to follow-up
because of changing their living place and going out of
the study area. A total of 775 mothers who completed all
the three measurements with functional status data were
included in the analyses. The mean age of the study partici-
pants was 26.3 (4.36). Almost all of them (774; 99.9%) were
Ambhara by ethnicity and 742 (95.7%) were followers of
orthodox Christianity (see table 1).

Overall and domain scores for WHODAS 2.0 by maternal
morbidity status

The mean and SD for the overall and domain scores of
the WHODAS 2.0 were evaluated by maternal morbidity
status. The overall functional status mean score was
significantly higher among women with direct maternal

morbidities (p<0.01) and with indirect maternal morbid-
ities (p<0.01) than among those with no morbidity
throughout the follow-up period. Mean domain scores
were significantly higher in women with direct and indi-
rect maternal morbidities for all domains throughout
the follow-up period. But, the mean of mobility domain
was not significantly different at the second and third
follow-up periods. In addition, for the life activity and
self-care domains, the difference disappears at the 18™
week following childbirth and mean of the participa-
tion domain was not significantly different at the third
follow-up period in women with and without direct
maternal morbidities (see table 2). Results for further
comparisons of the overall and domain scores of the
WHODAS 2.0 by various maternal morbidity status can
be found in online supplemental tables 1-4.

Maternal morbidity, obstetrics and psychosocial variables by
trajectory group

Table 3 describes the comparison of maternal morbidity,
obstetrics and psychosocial variables across trajectory
groups. Out of 252 (32.5%) mothers with direct maternal
morbidity, 52 (6.7%), 133 (17.2%) and 67 (8.6%) of
them were in the trajectory group of persistently well
functioning, poor functioning with recovery and very
poor functioning with recovery, respectively.

Out of women with FOC, 58 (7.5%), 56 (7.2%) and
131 (16.9%) of them also belongs to the trajectory group
of persistently well functioning, poor functioning with
recovery and very poor functioning with recovery, respec-
tively (see table 3).

Identification of the overall and domain-specific functional
status trajectories

As indicated in table 4, the group-based multi-trajectory
analysis indicates that the three latent trajectory class best
fitted the data across the six domains of WHODAS 2.0.
The three trajectories of functional status were labelled
as persistently well functioning, poor functioning with
recovery and very poor functioning with recovery.

The persistently well-functioning group with 52.0%
of the total cohort had consistently (stable) high func-
tioning patterns in all the six domains of WHODAS 2.0
throughout the follow-up period.

The poor functioning with recovery trajectory group
(24.7% of the cohort) consisted of postpartum women
with poor functional status across the six domains. This
trajectory group exhibited decreasing patterns (recovery)
on trajectories of cognitive functioning, mobility func-
tioning, self-care functioning, life activities functioning
and participation functioning domains but relatively flat
patterns on getting along with people functioning over
the follow-up period.

The third trajectory, labelled as very poor functioning
with recovery, consisted of 23.4% of postpartum women
with very poor functional status across the six domains.
This trajectory group exhibited decreasing patterns
(recovery) on trajectories of mobility functioning,
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Trajectory group

Poor functioning with Very poor functioning
recovery, n (%) with recovery, n (%)

Persistently well

Variables functioning, n (%) Total n (%)

Residence

Rural 0(0.0) 0(0.0) 4(0.5) 4(0.5)

Amhara 403 (52.0) 189 (24.4) 182 (23.5) 774 (99.9)

Religion

Muslim 5(0.6) 11 (1.4) 14 (1.8) 30 (3.9)

Education status

Grades 1-8 (primary school) 67 (8.6) 42 (5.4) 27 (3.5) 136 (17.5)

Certificate/diploma 115 (14.8) 52 (6.7) 50 (6.5) 217 (28.0)

Occupation

Merchant/student 79 (10.2) 27 (3.5) 39 (5.0) 145 (18.7)

Farmer/daily labourer 21 (2.7) 7(0.9) 5(0.6) 33 (4.3)

Married 398 (51.4) 185 (23.9) 179 (23.1) 762 (98.3)

Monthly expenditure

3001-4000 Ethiopian currency 91 (11.7) 59 (7.6) 42 (5.4) 192 (24.8)

self-care functioning and life activities functioning but
relatively flat patterns on cognitive functioning, getting
along with people functioning and participation func-
tioning domains over the follow-up period (see figure 1).
For the overall functional status, four trajectories best
fitted the data and were labelled as persistently well func-
tioning, poor functioning with recovery, very poor func-
tioning with recovery and chronically very poor functioning
(see table 4). The patterns of persistently well functioning,
poor functioning with recovery and very poor functioning
with recovery trajectory groups of the overall functional
status were similar with the domains’ functional status trajec-
tory group patterns during the follow-up period. However,
the fourth trajectory of the overall functional status labelled
as chronically very poor functioning exhibited relatively
stable patterns of higher functional status scores (worsen
disability) throughout the follow-up period (see figure 2).

Predictors of functional status trajectory group membership
across the domains of WHODAS 2.0

Predictors of the functional status trajectory group member-
ship, which were found to be statistically significant in the
multinomial logistic regression analysis, were presented in
table 5.

Women with a higher anxiety and PTSD score were
more likely to belong to the latent class with poor and
very poor functioning trajectory compared with partici-
pants in the persistently well-functioning trajectory. Simi-
larly, mothers with higher stress score were 1.2 times more
likely to belong to the latent class with poor functioning
trajectory (OR=1.19; 95% CI 1.02 to 1.39) compared with
participants in the persistently well-functioning trajectory.

Mothers with direct maternal morbidity were 7.0 and 6.7
times more likely to belong to the poor and very poor func-
tioning trajectory, respectively (poor: OR=6.98; 95% CI 1.41

(=2}
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Trajectory group

Persistently well
functioning, n (%)

Poor functioning with Very poor functioning

Variables recovery, n (%) with recovery, n (%) Total n (%)

Yes 14 (1.8) 33 (4.3) 96 (12.4) 143 (18.5)

Stress symptom

No 388 (50.1) 172 (22.2) 118 (15.2) 678 (87.5)

Yes 7(0.9) 9(1.2) 59 (7.6) 75 (9.7)

Direct maternal morbidity

No 351 (45.3) 57 (7.4) 115 (14.8) 523 (67.5)

Yes 27 (3.5) 124 (16.0) 59 (7.6) 210 (27.1)

Social support

Strong social support 337 (43.5) 40 (5.2) 53 (6.8) 430 (55.5)

SVD/instrumental delivery 325 (41.9) 164 (21.2) 148 (19.1) 637 (82.2)

FOC

No 345 (44.5) 134 (17.3) 51 (6.6) 530 (68.4)

Yes 10 (1.3) 52 (6.7) 32 (4.1) 94 (12.1)

Income instability

No 384 (49.5) 169 (21.8) 147 (19.0) 700 (90.3)

FOC, fear of childbirth; PTSD, posttraumatic stress disorder.

to 34.52; very poor: OR=6.65; 95% CI 1.05 to 42.14), relative
to the persistently well-functioning trajectory. Also, mothers
with indirect maternal morbidity were 10.2 and 7.4 times
more likely to belong to the poor and very poor functioning
trajectory, respectively (poor: OR=10.15; 95%CI 3.04 to
33.87; very poor: OR=7.42; 95% CI 1.83 to 30.13), relative to
the persistently well-functioning trajectory.

Participants with FOC (OR=6.07; 95% CI 2.74 to 13.46)
were more likely to belong to the very poor functioning
trajectory compared with participants in the persistently
well-functioning trajectory. In addition, participants with
vaginal delivery (OR=2.57; 95%CI 1.06 to 6.23) were
more likely to belong to the poor functioning trajec-
tory compared with participants in the persistently well-
functioning trajectory. Finally, mothers with poor social

support were 7.8 and 11.3 times more likely to belong
to the poor and very poor functioning trajectory, respec-
tively (poor: OR=7.76; 95% CI 3.90 to 15.43; very poor:
OR=11.34; 95% CI 5.20 to 24.72), compared with partici-
pants in the persistently well-functioning trajectory.

Predictors of WHODAS 2.0 overall functional status trajectory
membership

As indicated in table 6, women with higher PTSD score
were more likely to belong to the latent class with poor,
very poor and chronically very poor functioning trajec-
tory compared with participants in the persistently well-
functioning trajectory. Mothers with direct maternal
morbidity were 5.6 and 8.1 times more likely to belong
to the poor and very poor functioning trajectory,

Malaju MT, et al. BMJ Global Health 2022;7:e007483. doi:10.1136/bmjgh-2021-007483
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Table 4 Fit indices for group-based trajectory and multi-trajectory modelling of WHODAS 2.0 overall and domain scores

among postpartum women in Northwest Ethiopia, 2021

Number of

trajectories across Polynomial function order

the six domains of across the six domains of

WHODAS 2.0 WHODAS 2.0 BIC

Proportions in each trajectory

Posterior

probability Entropy 1 2 3

1 Cognition (1) -35502.12
Mobility (2)
Self-care (2)
Getting along (1)
Life activities (2)
Participation (1)

2 Cognition (1, 1)
Mobility (1, 2)
Self-care (2, 1)
Getting along (1, 1)
Life activities (2, 1)
Participation (1, 1)

3 Cognition (1, 1, 1)
Mobility (1, 1, 2)
Self-care (2, 1, 1)
Getting along (1, 1, 1)
Life activities (2, 1, 1)
Participation (1, 1, 1)

—29 638.31

—28 466.42

1.0 NA 100

1.0 0.987 55.0 45.0

0.999 0.993 51.9 24.7 234

Number of
trajectories for
WHODAS 2.0
overall score

Polynomial function order for
WHODAS 2.0 overall score BIC

Proportions in each trajectory

Posterior

probability Entropy 1 2 3 4

1 1 -6791.37
2 2,2 -5978.60
3 2,2,% -5677.60
4 1,1,1,1 -5574.08

1.0 NA 100

1.0 0.940 54.9 451

0.998 0.944 52.7 32.1 15.2

0.952 0.917 46.8 19.1 21.3 128

BIC, Bayesian Information Criterion; NA, Not applicable; WHODAS 2.0, WHO Disability Assessment Schedule 2.0.

respectively (poor: OR=5.56; 95% CI 1.54 to 20.13; very
poor: OR=8.09; 95% CI 1.79 to 36.45), relative to the
persistently well-functioning trajectory. Also, mothers
with indirect maternal morbidity were 10.9 and 7.3 times
more likely to belong to the poor and very poor func-
tioning trajectory, respectively (poor: OR=10.91; 95% CI
3.66 to 32.59; very poor: OR=7.34; 95% CI 2.31 to 23.37),
relative to the persistently well-functioning trajectory. In
addition, participants with vaginal delivery (OR=2.16;
95% CI 1.06 to 4.42) were more likely to belong to the
poor functioning trajectory compared with participants
in the persistently well-functioning trajectory. Mothers
with poor social support were 3.3, 10.8 and 5.6 times
more likely to belong to the poor, very poor and chroni-
cally very poor functioning trajectory, respectively (poor:
OR=3.31; 95%CI 1.87 to 5.86; very poor: OR=10.83;
95% CI 5.44 to 21.55; chronically very poor: OR=5.56;
95% CI 2.30 to 13.44), compared with participants in the
persistently well-functioning trajectory.

DISCUSSION

Our study found that both direct and indirect maternal
morbidities negatively impacted the overall postpartum
functioning at the 6" week, 12" week and 18" week of post-
partum period. Women with direct maternal morbidities

(gestational hypertension, pre-eclampsia, postpartum
haemorrhage, perineal tear and infection) had a signif-
icantly higher mean score (23.73, 13.43 and 10.08) at
the first, second and third follow-up periods, respec-
tively, than women with no direct maternal morbidities
(12.13, 8.44 and 7.46), respectively, at the same follow-up
periods. Similarly, women with indirect maternal morbid-
ities (tuberculosis, asthma, pneumonia, hypertension,
anaemia, diabetes mellitus and HIV/AIDS) had a signif-
icantly higher mean score (25.48, 14.22 and 10.54) at
the first, second and third follow-up periods, respec-
tively, than women with no indirect maternal morbidities
(12.37, 8.53 and 7.47), respectively, at the same follow-up
periods. The mean scores of this study were comparable
to the results of two studies using WHODAS 2.0 among
postpartum women in Brazil reporting the overall func-
tioning mean score of 19.04 and 19.00 among women
with severe maternal morbidities.'® **

In this study, we also found that women who experi-
enced direct and indirect maternal morbidities had a
lower domain-specific functional ability throughout the
follow-up period compared with women without direct
and indirect maternal morbidities. But, the difference
for the mean of mobility domain disappeared at the 12
week and 18" week of postpartum and for the life activity

10
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Figure 1 Trajectories of WHO Disability Assessment Schedule 2.0 domains functional status in postpartum women,

Northwest Ethiopia, 2021.

and self-care domains; the difference disappears at the
18" week following childbirth, while the mean difference
of participation domain between women with and without
direct maternal morbidity also disappears at the 18"
week of postpartum period. Another study, conducted

30 40 50 60
1

WHODAS 2.0 Total Score
20

10
1

0

T T T
6 weeks 12 weeks 18 weeks

Postpartum follow up time in weeks

=== Persistently well-functioning = 46.8% === Poor functioning with recovery =19.1%

e \/ery poor functioning with recovery = 21.3% === Chronically very poor functioning =12.8%

Figure 2 Trajectories of WHODAS 2.0 overall functional
status in postpartum women, Northwest Ethiopia, 2021.
WHODAS 2.0, WHO Disability Assessment Schedule 2.0.

in Malaysia using a different psychometric tool, reported
an increase in maternal functional ability in subdomains
of household, social participation and self-care activi-
ties from l-month to 6 months postpartum, which is in
congruent with our finding."” This study also reported
that maternal morbidity conditions did not adversely
affect multiple domains of functioning at 6 months indi-
cating that gradual resumption of the activities reflects
the normal adjustments of the mothers."

By using a group-based multi-trajectory analyses of the
longitudinal data across the six domains of the WHODAS
2.0, we have also identified three distinct trajectory
groups with different longitudinal patterns. The first
group, which consists of mothers with persistently well-
functioning group across the six domains, exhibited
consistently (stable) high functioning patterns in all
domains throughout the follow-up period. Mothers in the
poor functioning with recovery group exhibited substan-
tial improvements on trajectories of cognitive, mobility,
self-care, life activities and participation functioning
domains but relatively flat patterns on getting along with
people functioning over the follow-up period. Similarly,
mothers in the very poor functioning with recovery group
demonstrated improvements on trajectories of mobility,

Malaju MT, et al. BMJ Global Health 2022;7:e007483. doi:10.1136/bmjgh-2021-007483
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Functional status trajectories (reference group: persistently well functioning)

Poor functioning versus Very poor functioning versus
persistently well functioning persistently well functioning
Explanatory variables AOR (95% CI) P value AOR (95% CI) P value

Anxiety score 1.37 (1.14 to 1.65) 0.001 1.61 (1.33 to 1.95) <0.001

Yes 6.98 (1.41 to 34.52) 0.017 6.65 (1.05 to 42.14) 0.044

Indirect maternal morbidity®

No 1.00 1.00

Poor social support 7.76 (3.90 to 15.43) <0.001 11.34 (5.20 to 24.72) <0.001

Educational status

Grade 1-8 (primary school) 4.02 (1.02 to 15.92) 0.048 6.09 (1.21 to 30.61) 0.028

Certificate/diploma 1.68 (0.59 to 4.78) 0.328 2.03 (0.63 to 6.59) 0.239

Occupation

Merchant/student 6.50 (0.90 to 47.20) 0.064 18.26 (2.20 to 151.34) 0.007

Farmer/daily labourer 1.00 1.00

Yes 0.16 (0.03 to 0.89) 0.036 0.09 (0.02 to 0.51) 0.007

Stress score 1.19 (1.02 to 1.39) 0.032

Yes 7.59 (1.76 to 32.78) 0.007

Mode of delivery

Elective/emergency C/S 1.00

<3000 Ethiopian currency 0.30 (0.12 t0 0.78) 0.013

>4001 Ethiopian currency 1.00

Electric/kerosene 0.37 (0.18 t0 0.75) 0.006

FOC

No 1.00

AOR, adjusted OR; FOC, fear of childbirth; PTSD, posttraumatic stress disorder; WHODAS-36, 36-items WHO Disability Assessment Schedule 2.0.

-
N
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Functional status trajectories (reference group: persistently well functioning)

Chronic very poor functioning
versus persistently well
functioning

AOR (95% ClI)

Poor functioning versus
persistently well functioning

AOR (95% Cl)

Very poor functioning versus
persistently well functioning

AOR (95% CI)

Explanatory variables P value P value P value

Social support

-y
o
o

Strong Social support 1.00 1.00

Yes 5.56 (1.54 t0 20.13) 0.009 8.09 (1.79 to 36.45) 0.007

Indirect maternal morbidity®

No 1.00

-
o
o

SVD/instrumental delivery ~ 2.16 (1.06 to 4.42) 0.035

Occupation

Merchant/student 6.10 (1.12 to0 33.13) 0.036

Farmer/daily labourer 1.00

Yes 4.33(2.28t08.20)  <0.001  13.30 (5.611031.54) <0.001

Educational status

Grade 1-8 (primary school) 6.36 (1.10 to 36.69) 0.038

Certificate/diploma 5.33 (1.42 to0 20.02) 0.013

0.002

Anxiety score

1.13 (1.05 to 1.23)

AOR, adjusted OR; FOC, fear of childbirth; PTSD, posttraumatic stress disorder; WHODAS 2.0, WHO Disability Assessment Schedule 2.0.

self-care and life activities functioning but relatively flat
patterns on cognitive, getting along with people and
participation functioning domains over the follow-up
period.

In this study, life threatening event of health risk, direct
maternal morbidities (gestational hypertension, pre-
eclampsia, eclampsia, postpartum haemorrhage, perineal
tear and infection) and indirect maternal morbidi-
ties (tuberculosis, asthma, pneumonia, hypertension,
anaemia, diabetes mellitus and HIV/AIDS) were found
to be independent risk factors for women to belong to the
poor and very poor functioning with recovery trajecto-
ries relative to the persistently well-functioning trajectory.
Our finding is consistent with previous studies showing
women with a clinically diagnosed direct and indirect

maternal morbidity were generally more likely to have a
lower level of functioning compared with those with no
condition."" '® Another study from Malaysia also showed
that women who experienced severe morbidity had
lower overall functional ability at 1 month postpartum
compared with women without severe morbidity and that
the difference between the two groups had disappeared
by 6 months postpartum, although most women had not
achieved full functional status by this time."”

Among the direct maternal morbidities, hyperten-
sion was found to be related to poor functioning in a
study from Brazil, as expressed in higher WHODAS- 36
scores.”” It was speculated that women with hypertension
may experience acute complications (placental abrup-
tion, pulmonary oedema and stroke), which could have

Malaju MT, et al. BMJ Global Health 2022;7:e007483. doi:10.1136/bmjgh-2021-007483
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an impact on functionality.”> There is also an increased
risk of a medically indicated preterm birth among
women with hypertension and as a result, women may
experience the need to deal with the consequences of
premature birth."”” * In one study, mothers of preterm
babies were reported to have higher levels of fatigue in
the morning at 6weeks postpartum because of higher
physical demands for caring for preterm babies and frag-
mented sleep.”

A prospective cohort study in Burkina Faso also
showed that women with severe obstetric complications
(anaemia, hypertension, haemorrhage, dystocia and
infection) generally reported feeling worse than women
with uncomplicated deliveries.”’ It was suggested that
the different patterns of health problems may affect
women at different times following severe obstetric
complications.”

With a simple functional health status assessment
based on three questions on the ability of the women to
work, care for their children and perform general house-
hold tasks, another study in USA also reported a similar
finding that health problems such as fatigue, headaches,
backache, abdominal and vaginal pain at 9-12 months
postpartum were to be consistently and significantly
related to functional health status.”® This study reported
increased functional limitation with increased severity of
health problems among the women.”

Higher anxiety and PTSD symptom scores were found
to be significant predictors of poor and very poor func-
tioning trajectory group membership relative to the
well-functioning trajectory. Similarly, while women with
higher stress symptom scores were at risk of belonging to
the poor functioning trajectory group, women with FOC
were at risk of belonging to the very poor functioning
trajectory compared with the well-functioning group.
Previous researches found a similar relationship between
mental health disorders and functional status. The WHO
pilot study in Jamaica, Kenya and Malawi found that
anxiety and depression were associated with a significant
loss of functioning."" Other studies conducted in the
USA and Iran reported that maternal functional status
had an inverse significant relationship with postpartum
anxiety.”® ™

The possible reason might be due to the fact that
mental health disorders can lead to a person’s lack of
interest in everyday activities, lack of energy to conduct
routine activities and manage tasks, and general discom-
fort. As a result, anxiety and other mental health prob-
lems during the postpartum period can lead to the
impaired adjustment of mothers, delay their recovery
and impede the actions that are necessary to maintain
their health resulting in decreased maternal functional
status.'® °* This finding points to the importance of
screening and treating anxiety and PTSD during post-
partum period and continuing to follow mothers post-
natally. In addition, our findings suggest that decreasing
anxiety and PTSD during postpartum period may be one
strategy for closing the functional impairment gap and

increasing maternal capability to return to regular social
and work activities.

In our study, relative to the well-functioning trajec-
tory, women with lower education level were more likely
to belong to the very poor functional trajectory group
as compared with women with higher education status.
This is in line with the results of previous studies, which
reported that high level of education was associated with
greater functional status.'®***® This might be due to the
fact that higher education may enhance resilience and
significantly increase likelihood of recovery. Therefore,
this finding may be useful when targeting interventions
and follow-ups, as women with less or no education
may need training packages to convey information to
promote their awareness about functional status, thereby
improving maternal functional status in the postpartum
period.

In addition, being government employed, merchant/
student and housewife in occupation were the predictors
of belonging to poor and very poor functioning trajec-
tory group relative to the well-functioning trajectory.
This might be due to work-related stress, as it has been
argued that women who return to work may find their
job more challenging with additional task of baby care.”
This increased responsibility and workload might have
affected their functional status trajectories negatively.

In our study, having lower monthly expenditure
and income instability were found to be protective of
belonging to the poor functional status trajectory as
compared with women with higher monthly expenditure.
However, this result is not in agreement with the majority
of the scientific literature, which indicates that increased
resources are protective.”’ * Another evidence in Iran
reported similar finding with our study that having a low
to moderate income was associated with higher maternal
functioning.” The association of lower monthly expen-
diture with less likelihood of belonging to the poor func-
tional status in the present study might be because of
women in this social class may engage more in physical
works in order to afford their income. Thus, the more
engagement in physical work might have improved their
functional status as it has been reported in an evidence
that women who are highly physically active at 6 weeks
and 12 weeks postpartum were more likely to have higher
functional status.”” Another possible explanation might
be since infant care, breastfeeding practices and the
use of neonatal care standards to improve neonatal and
maternal healthcare practices are provided for mothers in
health facilities and home visits through health extension
programme for free; visiting public health facilities and
receiving all these services may lead to better maternal
functioning in women with less monthly expenditure.”**®

The results of this study also indicated that poor social
support can lead a woman to belong to the poor and
very poor functioning trajectories relative to the well-
functioning trajectory, which is consistent with previous
studies.”*”* Receiving social supportisa powerful predictor
for postpartum maternal health and functioning since

14
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positive social environment and support in the form of
provision of resources and assurance can act as a stress
buffering mechanism, protecting the mental health and
functional status of mothers.”* Considering the fact that
receiving support is a predictor of maternal functioning,
interventions of social support should be included in
programmes for improvement of maternal functioning.

Although other studies have shown different results,” *
the present study observed that women who gave birth
with vaginal delivery were more likely to belong to
the poor functional trajectory group compared with
those who had a caesarean section. Similar finding was
obtained in a study from Turkey that women who had a
caesarean section had better functional status in the area
of household activities at 6™ month of postpartum period,
compared with those who gave normal birth.”! This
might be due to the fact that women who had caesarean
delivery may have received more family support because
of their surgery than those women with vaginal delivery.
Another justification might be as FOC is linked to vaginal
birth,” women who had vaginal birth might have expe-
rienced high levels of FOC, which reduces their level of
self-confidence, and in turn decreases their functional
status.”

However, other studies which were conducted in Brazil
and Turkey found that women who gave birth with vaginal
delivery regained their functional status faster than those
who had a caesarean section.”®® This is also true that the
pain experienced in the postpartum period because of
caesarean section may restrict the daily activities related
to mobility, self-care and newborn care.”

Strength and limitation

Strength of this study is the use of group-based multi-
trajectory analysis to identify subgroups of longitudinal
functional status trajectories based on multiple WHODAS
2.0 domains. Group-based multi-trajectory modelling
enables the identification of the distinct underlying
trajectories and their predictors. Understanding these
distinct trajectory subgroups and the risk factors associ-
ated with each trajectory can help to provide prognostic
information for mothers and to inform the design of
targeted risk factors prevention for women in the post-
partum period.

This study is not without limitations. Since the post-
natal questionnaire was completed by women around
6™ week, 12" week and 18" week after childbirth, recall
bias might be one possible limitation of this study. At the
time of data collection, since employee mothers were on
maternity leave after childbirth, we were unable to assess
the occupational subdomain of the functional status
questionnaire. Additionally, in Bayesian analysis, there is
no correct way to choose a prior and it does not tell us
how to select a prior. As a result, if we do not proceed
with caution, a misleading result could be generated.
However, to minimise this limitation, a priori we hypoth-
esised the labelling and maximum number of trajectory
groups based on the suggestion of previous research

works on functional status trajectories in postpartum
women. Moreover, for multivariate analysis to give mean-
ingful results, they need a large sample of data; otherwise,
the results would be meaningless due to high standard
errors. Even though the Cls for some variables were rela-
tively wider, our sample size was relatively large enough
(775) to minimise the standard errors, which could make
the results meaningless for a small sample size in multi-
variate analysis.

CONCLUSION

Three distinct functional status trajectory groups with
different longitudinal patterns were identified across
the six domains of WHODAS 2.0. Life-threatening
event of health risk, direct and indirect maternal
morbidities was found to be predictors of poor func-
tioning trajectories. Therefore, early diagnosis and
treatment of these morbidities are essential to avert
the decrease in functioning trajectories of postpartum
women.

Lower educational status, poor social support, being
government employed, housewife and merchant/
student in occupation, vaginal delivery and lower
monthly expenditure were also identified to be predic-
tors of poor functioning trajectory. Hence, health
professionals should target these issues when devel-
oping health interventions or provide health educa-
tion to help women to cope with these conditions so as
to improve their functional status trajectories. Partic-
ularly, social support should be encouraged espe-
cially for those women who are employed, housewife
and merchant/student so as to reduce workload and
improve their functional status trajectory. Women with
less or no education may need training packages to
convey information to promote their awareness about
functional status, thereby improving maternal func-
tional status in the postpartum period.

In addition, stress, anxiety, PTSD and FOC were predic-
tors of poor functional status trajectory group member-
ship among the identified latent trajectory groups.
Therefore, healthcare providers should be aware of the
treatment of postpartum women with mental health
problems and providing health education or counsel-
ling in order to reduce the potential consequences on
maternal functioning.
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