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Background In Malaysia approximately 7% of births result in a preterm birth (< 37 weeks). Research in many other
countries has found that mothers of preterm infants experience poorer psychological wellbeing. However, there
has been limited research in Malaysia. We examined wellbeing, using the WHO Quiality of Life brief version question-
naire (WHOQOL-BREF), in mothers who have preterm and full-term infants.

Methods Data was collected as part of the South East Asian Community Observatory MISS-P project. A total of 3221
mothers (7.9% with a preterm and 92.1 with a full-term birth) completed a survey, with a range of measures, includ-

Results For the physical health, psychological wellbeing and quality of their environment WHOQOL-BREF domains,
a lower gestational age, a lower education level, and having had an emergency caesarean delivery were significantly
associated (p < 0.05) with a lower quality of life, and there was a weak effect for ethnicity for some domains. The effects

Conclusions There is a weak but significant relationship between the gestational age of an infant and the mother’s
quality of life. Mothers in Malaysia with a preterm infant or a lower level of education may benefit from additional

Keyword Maternal wellbeing, Preterm infant, Social support, Malaysia

In 2020, 6.63% of births in Malaysia were preterm, with
the highest rates for Orang Asli and Indian women and
women aged 40 years and above [1]. Of preterm births in
Malaysia, studies have found between 14.1% and 20.2%
were very or extremely preterm [1, 2]. The birth of a
preterm infant is highly stressful [3, 4], particularly for
parents whose infant has a longer hospital stay [5], with
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parents describing it as “the worst major life event they
have experienced” ([6] p.186). The strain experienced by
parents of preterm infants is significantly higher than
those of full-term infants [4, 7], is contrary to parents’
expectations regarding birth [6], and requires parents to
cope with the stress of their infant’s medical condition
and the technologically intensive clinical environment
[8]. Most studies find that mothers of preterm infants
experience higher levels of stress, and anxiety than moth-
ers of full-term infants [9-11], and some find higher
depression [11, 12], but not all [13, 14]. There is also
some evidence of higher anxiety and stress for parents
of very preterm infants compared to moderately preterm
infants [15, 16], but not consistently [11, 17]. Longitudi-
nal research has found after the birth of a very preterm
infant, mothers may evidence higher distress [18], and,
seven years later, poorer psychological wellbeing and
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family functioning [19]. In contrast, other studies find no
differences longer term in psychological distress for par-
ents of preterm infants [20-22].

However, research to date has focused on Western
countries, with limited research into the psychologi-
cal wellbeing of mothers of preterm infants in Malay-
sia specifically, and Asia more generally. Differences in
health systems, and cultural norms around family rela-
tions and support for new mothers, mean we cannot
assume findings from Western cultures apply to Malay-
sia or other Asian countries [23, 24]. Research to date
in Malaysia has focused on psychological wellbeing in
specific populations, such as mothers with gestational
diabetes, where a preterm birth was associated with
depression and anxiety [25], or has examined ante-
natal depression as a predictor of preterm birth [26].
The only study examining a general population sam-
ple found mothers of preterm infants experienced high
stress and anxiety [24], but there was no comparison
with mothers of full-term infants, to identify whether
a preterm infant increases a mother’s risk of psycho-
logical distress. Chang et al. [15], in a study of moth-
ers in Taiwan, found that 25% of mothers of preterm
infants exhibited significant distress 6—48 months after
the birth of their infant, with higher rates of distress
for mothers of very preterm infants, but again there
was no comparison with mothers of full-term infants.
Our study examined mothers of both preterm and full-
term infants in Malaysia post discharge and up to four
months after the birth of their infant.

Moreover, while there has been extensive research on
psychological distress in mothers of preterm infants, less
research has focused on other measures of wellbeing,
such as post-traumatic growth or life satisfaction. Porat-
Zyman et al’s [27] longitudinal study of Israeli mothers of
full-term and preterm infants found that while mothers
of preterm infants initially experienced more psychologi-
cal distress, after four years, mothers of preterm infants
reported higher personal growth than mothers of term
infants. Our study assessed quality of life, which pro-
vides a broader assessment of maternal functioning. Our
research question was “what is the relationship between
gestational age and quality of life in Malaysian mothers
following the birth of their infant?

There has also been inconsistency in findings regarding
whether maternal demographic characteristics predict
psychological wellbeing in mothers of preterm infants,
with a call for further research to examine their poten-
tial role, including in Malaysia [24]. Appropriate use of
resources requires identification of at-risk populations,
to ensure interventions are targeted. Thus, our study also
examined the relationship between a range of sociode-
mographic factors and quality of life.
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Method

Participants and procedure

The study was conducted in the Segamat district where
the South East Asian Community Observatory (SEACO)
operates. There were 3221 participants in the study
recruited between 2013 to 2021. Two hundred and fifty-
four had a preterm birth (<37 weeks gestation) and
2967 had a full-term birth. The Mothers and Infants in
SEACO Segamat Project (MISS-P) was established in
2013 to investigate maternal and child health and well-
being. All women in five designated sub-districts of
SEACQ’s catchment area, Bekok, Chaah, Jabi, Gemereh,
and Sg Segamat Malaysia, who were known to have given
birth were approached by trained data collectors within
0-16 weeks after childbirth. We obtained the monthly
birth lists containing basic demographic details of moth-
ers from government clinics. Mothers were approached
at their houses by the field team and asked to participate
in a structured survey-based interview. Mothers who
provided informed consent were interviewed individu-
ally, for about 20—40 min. If it was inconvenient to be
interviewed, mothers were asked to fill in a questionnaire
consisting of the same questions as the interview pro-
tocol. Upon the emergence of the COVID-19 pandemic
data was collected through telephone interviews. A baby
pack was given to each mother as a token of apprecia-
tion regardless of whether they consented to an inter-
view. This study was approved by the Monash University
Human Research Ethics Committee (Project ID: 19,451).

Materials

Demographics

Participants were asked to provide demographic infor-
mation, including their age, nationality, ethnicity, educa-
tion level, and marital status. Additionally, participants
were asked about their number of pregnancies and infant
births.

Quality of life

Quality of life was measured with the brief, 26-item ver-
sion of the WHOQOL, which was developed by the
World Health Organization [28]. The first two items are
single-item measures of an individual’s perceived qual-
ity of life and self-reported health satisfaction. The other
24 items are grouped into four domains: physical health
(seven items), psychological (six items), social relation-
ship (three items), and environment (eight items). All
items were rated on a 5-point scale as appropriate to the
item, for example, ranging from 1 (very poor) to 5 (very
good). There are multiple parameters assessed under
each domain. Details of this are available in the Supple-
mentary file (Table S1). We used the Malay version of the
WHOQO, which has been validated [29].
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Domain scores were computed by averaging the items
within each domain, with items 3, 4 and 26 reverse-
coded. Scores were then transformed to a range between
4-20 (i.e., multiplied by 4), to be comparable with the
scores used in the original WHOQOL-100. Higher
domain scores indicated a higher perceived quality of
life in each respective domain. In this study, the inter-
nal consistency of the WHOQOL was marginal for the
physical health (¢ =0.67) domain and acceptable for the
psychological (#=0.73), social relationships (a=0.80)
and environment (¢ =0.83) domains. These values are
comparable to the internal consistencies of domains
reported in the original international field trial of the
WHOQOL, which revealed Cronbach’s alpha values
ranging from 0.66 to 0.80.

Infant and birth information

Information regarding the sex of infant (male/female),
gestational age (weeks), birth weight (kg), type of delivery
(e.g., standard/breech vaginal delivery), birth complica-
tions (if any), and APGAR scores (at 1 and 5 min) were
obtained from the baby record books available at the
clinics in the relevant sub-district. Maternal breastfeed-
ing habits were also assessed, including duration and rea-
sons for not breastfeeding. Approximately 7.9% of births
were preterm (<37 weeks gestation), while 92.1% were
full-term births. Only 0.5% of births (N=15) were very
preterm.

Perceived social support

Perceived social support was assessed with two items,
in which mothers reported the type of support they
received since their infant’s birth (e.g., no support, assis-
tance if sick, someone to talk to) and who their primary
supporter was (e.g., husband, mother, father, extended
family).

Statistical analyses

All variables had less than 2.5% of missing data, with the
exception of the variables ‘smoking’ (missing=44.64%),
‘intake of regular medication during pregnancy’ (miss-
ing=44.92%) and ‘reasons for not breastfeeding’
(missing=11.29%) which were not considered for the
regression analyses. For the WHOQOL-BREF domains,
any necessary cleaning was carried out in accordance
with the official guideline provided. If any two items
were missing from the domain, the domain score was
not calculated. This is with the exception of Domain 3,
where the domain score was calculated if less than 1 item
was missing. The domain scores were also transformed
to a range between 4-20, to be comparable with the
WHOQOL-100.
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Normality tests were carried out for all continuous
variables being analysed. For the regression analysis, the
p values for the F-test for all WHOQOL-BREF domains
were statistically significant (>0.0001) and the R? ranged
from 0.02 to 0.07. Multicollinearity tests were carried out
using variance inflation factor. The assumption of lin-
earity and the presence of influential points and outliers
were checked. Besides that, the test for goodness of fit,
independence of observations, homoscedasticity of resid-
uals, and model specification were also considered. Fur-
ther details on the data cleaning, recoding, missing data
(Tables S2-4).

Descriptive analyses were carried out on the rel-
evant sociodemographic and clinical characteristics of
the mothers and infants, the breastfeeding habits of the
mother and the WHOQOL-BREF domains comparing
mothers of preterm and full-term infants. When com-
paring the values between the two gestational categories,
chi-square test was used for the categorical variables, and
if the assumptions for the chi-square test were not met,
Fisher’s exact test was utilised. For the continuous vari-
ables, the Wilcoxon rank-sum test was utilised.

Then, simple regression analysis, as well as multi-
ple regression analysis, were performed, which enabled
us to test more accurately the relative effect of infant
gestational age. The association between the sociode-
mographic and clinical variables and each of the four
WHOQOL-BREF domains was examined, with the
scores of the domains acting as the dependent variable. A
p value<0.05 was considered statistically significant. All
statistical analyses were carried out using Stata version
17 (StataCorp LLC, College Station, TX).

Results

Descriptive results

The sociodemographic and clinical characteristics of the
mothers are presented in Table 1. The median age of the
mothers in the full-term group was 29 years (IQR 26-33),
and in the preterm group was 30 years (IQR 26-34).
Most participants were Malaysian for both full-term
(94.0%) and preterm (96.8%) groups, with the vast major-
ity being of Malay ethnicity for both full-term (74.7%)
and preterm (72.3%), followed by Chinese, Indian, and
indigenous groups and others. In terms of education
level, only 27.2% of mothers who had preterm births and
28.2% who had full-term births had completed a pre-
university or university education. The majority of moth-
ers were married for both full-term (98.3%) and preterm
(96.0%) groups, and all mothers in the study were the
principal carer of their infant. In terms of social support,
most mothers had someone they could rely on if they
needed help (personal and infant health), and their main
primary support was their husband for both full-term
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Table 1 Maternal sociodemographic and clinical characteristics by gestational categories, n=3221
Variables n Preterm Full-Term p value
(<37 weeks), n=254 (37 or more weeks),
n=2967
Age of Mother, years, Median (IQR) 3213 30 (26-34) 29 (26-33) 0456
Nationality 3221 0.060
Malaysian 245 (96.8) 2783 (94.0)
Non-Malaysian 8(3.2) 179 (6.0)
Ethnicity® 3216 0.183
Malay 183 (72.3) 2212 (74.7)
Chinese 33(13.0) 395 (13.3)
Indian 16 (6.3) 184 (6.2)
Other Bumiputera® 17(6.7) 108 (3.6)
Others® 4(1.6) 64(2.2)
Highest Education Level 3211 0.972
Never attended school, Primary 23 (9.09) 258 (8.7)
Secondary 161 (63.6) 1867 (63.1)
College (Pre-University) 34 (134) 429 (14.5)
University 35(13.8) 404 (13.7)
Marital Status 3211 0.023*
Married 242 (96.0) 2910 (98.3)
Single, Separated/Living Apart, Divorced, Widowed 10 (4.0) 49 (1.7)
Number of infants born? (Recent births), Median (IQR) 3221 101-1) 1(1-1) <0.001**
Took regular medication during pregnancy 1774 0.331
Yes 129 (77.7) 1300 (80.9)
No 37(223) 308 (19.2)
Smoking during pregnancy 1783 0.773
Yes 4(2.4) 33(20)
No 164 (97.6) 1582 (98.0)
Mother the principal carer 3221 -
Yes 239 (100) 2967 (100)
No - -
Type of support after birth 3205 0.019%
No support, sole carer 8(3.2) 63 (2.1)
Someone to help with baby-care, if | were sick 193 (76.6) 2254 (76.3)
Someone to take me or the baby a clinic or hospital if needed 162 (64.3) 1658 (56.2)
Someone to talk to about any problems 92 (36.5) 985 (33.4)
Financial support 51(20.2) 522(17.7)
Primary support 3199 0.040*
Husband 223(89.2) 2754 (93.9)
Parents 22(8.8) 153(5.2)
Mother-in-law 3(1.2) 15(0.5)
Extended family/Friend, Paid help, Others 2(0.8) 27 (0.9)

Values are numbers (percentage) unless stated otherwise

2 Percentage was calculated from a total that excluded the “missing” & “refused to answer” categories

b Other Bumiputeras are the indigenous groups of Peninsular Malaysia (the Orang Asli) and East Malaysia

¢ Others includes all other non-native Malaysian citizens

4 Number of infants born (recent births) refers to the median number of births in the recent delivery (98.9% of mothers had singleton births);

" Statistically significant (p < 0.05); ** Statistically significant (p < 0.001)
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Table 2 Infants’sociodemographic and clinical characteristics and maternal breastfeeding habits by gestational categories, n=3221

Variables n Preterm Full-Term p value
(<37 weeks), n=254 (37 or more weeks),
n=2967
Infant Characteristics
Sex of infant 3221 0361
Male 127 (50.0) 1572 (53.0)
Female 127 (50.0) 1395 (47.0)
Gestational age, Median (IQR) 3221 36 (35-36) 39 (38-39) <0.001**
Infant’s birth weight (kg), Median (IQR) 3221 24(2.0-2.9) 3.1(2.8-34) <0.001**
Type of delivery 3219 <0.001**
Standard/Breech Vaginal delivery 165 (65.0) 2306 (77.8)
Forceps/ Vacuum vaginal delivery 3(1.2) 77 (2.6)
Elective Caesarean 17 (6.7) 200 (6.8)
Emergency Caesarean 69 (27.2) 382(12.9)
Type of birth complications 3177 <0.001**
None 179 (70.5) 2405 (81.1)
Foetal distress 17 (6.7) 172 (5.8)
Prolonged labour 10 (3.9 86 (2.9)
Meconium stained liquor 3(1.2) 39(1.3)
Neonatal jaundice 33(13.0) 243 (8.2)
Congenital abnormalities - 4(0.1)
Maternal postpartum haemorrhage 10(3.9) 24(0.8)
APGAR score (1 min), Median (IQR) 3152 9 (9-9) 9 (9-9) <0.001**
APGAR score (5 min), Median (IQR) 3153 9(9-9) 9(9-9) 0.174
Maternal Breastfeeding Habits
Breastfed Infant 3216 0.015%
Yes 243 (96.1) 2911 (98.3)
No 10 (4.0) 52(1.8)
Reasons for not breastfeeding®, n=62 55 1.000
Did not want to 3(429) 22 (45.8)
Wanted to, but was not able to 3(429) 21(43.8)
Was not allowed to 1(14.3) 5(104)
Duration of breastfeeding (weeks), Median (IQR), 3126 12 (7-17) 11(7-17) 0.975

n=3154

Values are numbers (percentage) unless stated otherwise
" Statistically significant (p <0.05); ** Statistically significant (p <0.001)

2 Percentage was calculated from a total that excluded the “missing” & “refused to answer” categories

b Only includes mothers who have never breastfed their babies
€Only includes mothers who are still breastfeeding until the point of the interview

4 Only includes mothers who have breastfed but are no longer breastfeeding

(93.9%) and preterm (89.2%) groups. The only differences
between mothers of preterm and full-term infants were
that mothers of preterm infants were slightly less likely to
be married.

The sociodemographic and clinical characteristics of
the infants and the breastfeeding habits of the mother
are presented in Table 2. There was a significant weight
difference (p<0.001) between the 2 gestational groups,
with the median weight for full-term infants being 3.1 kg
(IQR 2.8-3.4) and the preterm group being 2.4 kg (IQR

2.0-2.9). Most infants were born through the standard/
breech vaginal delivery for both full-term (77.8%) and
preterm (65.0%) categories, however there were signifi-
cantly higher cases of emergency caesarean for the pre-
term group (27.2%) compared to the full-term group
(12.9%). Most infants were also found to have no birth
complications for both full-term (81.1%) and preterm
(70.5%), and this was reflected in the APGAR scores (at
one minute and at five minutes), with the median score
being 9 for both groups. In terms of breastfeeding habits,
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most mothers did breastfeed their infants for both the
full-term (98.3%) and preterm (96.1%) groups, with the
median duration of the breastfeeding being 11 weeks
(IQR 7-17) for full-term and 12 weeks (IQR 7-17) for
preterm at the time of the survey.

Main findings

The results of the comparisons between mothers of pre-
term and full-term infants are presented in Table S5. The
maternal and infant factors associated with the WHO-
QOL-BREF physical health, psychological health, social
relationships, and environmental health domains are
shown in the simple linear regression models (see Table
S6). Variables that were significant in the simple linear
regression analysis or known clinical and social predic-
tors for each WHOQOL-BREF domain were included in
the multiple linear regression model (see Table 3)'. The
multiple linear regression analyses show that for most of
the WHOQOL-BREF domains, a lower gestational age,
a lower education level, and having had an emergency
caesarean delivery were significantly associated (p <0.05)
with a lower quality of life.

In the physical health domain, a higher gestational age,
those of indigenous ethnicity versus Malays, and those
with a higher one-minute Apgar score were associated
with a higher quality of life, while non-citizens, those
with less than a pre-university education compared to
those with a university education, and those who had an
emergency caesarean versus a standard delivery had a
lower quality of life. For the psychological health domain,
a higher gestational age, and a higher one-minute Apgar
score were associated with a higher quality of life, while
non-citizens, those with less than a university education,
those who were primarily supported by their parents
versus their husbands, and those who had an emergency
caesarean had a lower quality of life.

For the social relationships domain those of indigenous
or Chinese ethnicity, and those who were primarily sup-
ported by their mothers-in-law had a lower quality of life.
In terms of education level, when compared to those with
a university education, those with lower than a pre-uni-
versity education had negative associations with quality
of life but only the secondary education category was sta-
tistically significant. In the environmental health domain,
a higher gestational age, and those of Indian ethnicity,
were associated with a higher quality of life, while those
of indigenous ethnicity, those with less than a pre-univer-
sity education versus university education, and those who
had an emergency caesarean had a lower quality of life.

! The results for the multiple linear regression analyses using infant status
as a categorical variable are presented in Table S6.
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Discussion

Our study examined the relationship between a pre-
term birth and Malaysian mothers’ quality of life across
the 4 domains of the QoL scale. As a secondary aim we
investigated whether there was a relationship between
demographic factors and QoL. Overall, we found that
there was a positive relationship between gestational age
of the infant and mothers’ self-reported physical health,
psychological wellbeing and quality of their environment.
No relationship was found for the domain of social rela-
tionships. Our findings for psychological wellbeing are
consistent with much previous research finding that the
birth of a preterm infant is associated with higher rates of
stress, depression and anxiety [9-12, 15, 16].

It is not surprising that poorer physical health was
associated with lower gestational age, given the higher
caesarean rate in mothers of preterm infants, as well as
the association between a range of medical conditions
and a higher rate of preterm birth. However, it is nota-
ble that these differences were still evident some weeks
after the birth of the infant. It is less obvious why there
is a significant relationship between gestational age and
satisfaction with the quality of their environment. Follow
up research is needed to explore this finding.

At the same time, it is important not to overstate our
findings, as we were only able to explain a relatively
small proportion of the variances in mothers’ scores for
the four domains. The effects were found when we used
gestation age as a continuous variable rather than as a
categorical variable, which suggests that the effects are
stronger for mothers of more preterm infants. However,
we did not have sufficient sample size to test between
groups of preterm and very preterm infants. In addi-
tion, our findings demonstrated that the strongest effects
were for education, as well as some effects for ethnicity.
A number of previous studies across varied countries
including Spain, Portugal, and Iran have similarly found
effects for education on QoL [30-32].

Our findings demonstrate that mothers of preterm
infants in Malaysia, as well as mothers with lower levels
of education or of a minority ethnic group, may benefit
from interventions targeting their physical and psycho-
logical health following the birth of a preterm infant.
While there is evidence regarding the effectiveness of
interventions in a range of countries [33, 34] to date,
these interventions have not been trialed in Malaysia,
where there are unique cultural values that reflect the
multiple racial groups and languages of Malaysians. Con-
sideration also needs to be given to support the needs of
mothers with a lower education level.

There are a number of limitations to our study. Our
study was conducted in one region in Malaysia that has
a higher proportion of Malays and other Bumiputera
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(indigenous peoples) and lower levels of income and edu-
cation than the overall population. Moreover, mothers
were surveyed within the first 16 weeks of their infant’s
life. Future research needs to examine whether the differ-
ences between mothers of term and preterm infants dis-
sipate over time, as found in some other studies.

In conclusion, much past research has focused on psy-
chological distress in mothers of preterm infants, pre-
dominantly in western, educated, industrialised, rich
democratic (WEIRD) countries. While psychological
distress may be important for diagnostic purposes, there
is an increasing recognition of the importance of consid-
ering other measures of wellbeing. Our study examined
the life satisfaction of mothers who had term and pre-
term infants in Malaysia, finding that gestational age and
education had a positive relationship with a number of
domains of life satisfaction.
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