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ARTICLE INFO ABSTRACT

Keywords: Objective: The Postnatal Wellbeing in Transition (PostTrans) Questionnaire assesses psychosocial wellbeing
Women among women transitioning to motherhood while managing pre-existing diabetes. Face and content validity
Diabetes

have been previously reported; however the PostTrans questionnaire has 51 items which imposes a substantial
burden on respondents. The aim of this study was exploratory analysis of the PostTrans questionnaire to in-
vestigate whether a reduction in the number of items was statistically supported, and whether clinically
meaningful subscales could be derived.

Methods: A prospective cohort of women with type 1 or type 2 diabetes was recruited from three metropolitan
hospitals in Melbourne, Australia. Women completed surveys across three postnatal time points. Data were
pooled for the analysis. Suitability for factor analysis was confirmed and exploratory Principal Components
Analysis with oblique rotation was conducted.

Results: The number of responses in the pooled dataset was 117. The reduced PostTrans scale has 27 items and
six factors, which together explain 68.7% of the variance. The subscales assess: feeling as if one is coping with
diabetes and the infant; feeling anxious and guilty about diabetes; feeling supported by family; sensitivity to the
opinions of others; prioritising self-care; and health professional support.

Conclusion: The number of items in the PostTrans Questionnaire was reduced from 51 to 27 items. Six mean-
ingful subscales emerged, which can help health professionals identify and address areas in which women with
diabetes are experiencing psychosocial difficulties. The revised scale provides a feasible instrument to be tested
for psychometric properties in a larger sample.

Social support
Psychological wellbeing
Australia

Factor analysis
Transition

Introduction

Pre-existing diabetes currently affects about one in 10 pregnancies
in Australia [1]. In 2014-2015, 4700 babies were born to women with
either type 1 diabetes (T1IDM) or type 2 diabetes (T2DM) [1]. Women
with diabetes and their infants are at greater risk of adverse perinatal
outcomes than women without diabetes, and diabetes can have serious

short- and long-term complications including increased likelihood of
hospitalisation and impaired quality of life and wellbeing [2-5].
Women with pre-existing diabetes can face complex psychosocial
challenges during the transition to motherhood [6]. Life transitions are
usually associated with significant change, increased stress, and often
the need for complex decision-making. These factors can affect pro-
blem-solving and coping abilities and profoundly affect diabetes

* Corresponding author at: School of Nursing and Midwifery, Deakin University, Geelong Waterfront Campus, 1 Geringhap Street, Geelong 3220, Victoria,

Australia.

E-mail addresses: bodil.rasmussen@deakin.edu.au (B. Rasmussen), Alison.Nankervis@mh.org.au (A. Nankervis), helen.skouteris@monash.edu (H. Skouteris),
c.mcnamara@deakin.edu.au (C. McNamara), cate.nagle@jcu.edu.au (C. Nagle), Cheryl.Steele@wh.org.au (C. Steele), lauren.bruce@monash.edu (L. Bruce),

s.holton@deakin.edu.au (S. Holton), k.wynter@deakin.edu.au (K. Wynter).

https://doi.org/10.1016/j.srhc.2019.100457

Received 6 March 2019; Received in revised form 14 June 2019; Accepted 6 August 2019

1877-5756/ © 2019 Elsevier B.V. All rights reserved.


http://www.sciencedirect.com/science/journal/18775756
https://www.elsevier.com/locate/srhc
https://doi.org/10.1016/j.srhc.2019.100457
https://doi.org/10.1016/j.srhc.2019.100457
mailto:bodil.rasmussen@deakin.edu.au
mailto:Alison.Nankervis@mh.org.au
mailto:helen.skouteris@monash.edu
mailto:c.mcnamara@deakin.edu.au
mailto:cate.nagle@jcu.edu.au
mailto:Cheryl.Steele@wh.org.au
mailto:lauren.bruce@monash.edu
mailto:s.holton@deakin.edu.au
mailto:k.wynter@deakin.edu.au
https://doi.org/10.1016/j.srhc.2019.100457
http://crossmark.crossref.org/dialog/?doi=10.1016/j.srhc.2019.100457&domain=pdf

B. Rasmussen, et al.

management and glycaemic control [8]. For new mothers with dia-
betes, daily life consists of simultaneously managing their own diabetes
as well as the needs of their infant [7] and often requires high levels of
organisation and planning [6]. Women may be concerned about their
blood glucose levels as well as the impact of the diabetes on their ca-
pacity to care for their infant, and their infant’s physical health [8-10].
For example, in the early postpartum period, women may find it diffi-
cult to breastfeed and simultaneously maintain even reasonably stable
blood glucose levels [11].

Health professionals play an integral role in supporting women with
diabetes, however women often report that their health professionals
do not provide them with adequate knowledge, skills and support in the
transition to motherhood in the context of their diabetes [11,12].
During the transition to motherhood, women with diabetes may ac-
tively seek the advice and support of health professionals with whom
they can communicate meaningfully, who recognise their self-man-
agement efforts, treat them as equals, and display empathy, under-
standing and respect [12,13].

For women with diabetes, research suggests that non-judgmental
support from partners, family and friends plays an integral role in how
women manage the transition to motherhood [12]. Social and profes-
sional supports are essential to achieve optimal diabetes self-manage-
ment and adjustment to motherhood [14,15].

In order to better understand the psychological and social wellbeing
of women, and the psychosocial needs of women transitioning to mo-
therhood while managing T1DM, the Postnatal Wellbeing in Transition
(PostTrans) Questionnaire was developed [11]. Items were developed
within a conceptual framework which included the following themes:
(1) psychological wellbeing; (2) the social environment (including
support from health professionals as well as family and friends); and (3)
physical (maternal and infant) wellbeing. The initial PostTrans ques-
tionnaire had 48 items. Following item validation among women with
T2DM [16], this was increased to 51 items. Although face and content
validity have been reported [11,16], the length of these questionnaires
limits their usability with pregnant women or new mothers in both
clinical and research contexts.

The aim of this study was to conduct exploratory analysis of the
PostTrans questionnaire among postpartum women living with diabetes
in Australia, including whether: (a) a reduction in the number of items
in the questionnaire was statistically supported; and (b) clinically
meaningful subscales could be derived.

Materials and methods
Study design

The data reported here are from an exploratory cohort study which
investigated factors associated with breastfeeding among women with
pre-existing diabetes. A prospective cohort of pregnant women with a
diagnosis of TIDM or T2DM, recruited from three metropolitan ma-
ternity hospitals in Melbourne, Australia, was followed from pregnancy
(30-34 weeks’ gestation) to 6 months postpartum.

A secondary a priori aim of the study was to investigate the psy-
chometric properties of the PostTrans questionnaire; it is this compo-
nent that is described in this paper.

Recruitment

Pregnant women with T1IDM or T2DM were recruited from obstetric
or diabetes clinics at three hospitals in Victoria, Australia. At all of the
recruitment sites, women are referred to these clinics with a carefully
documented diagnosis of TIDM or T2DM, based on clinical character-
istics and diagnostic testing.

Women with TIDM or T2DM who attended a scheduled consulta-
tion at between 30 and 34 weeks’ gestation were identified by a
member of the research team through patient lists and their medical
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records. Prospective participants were approached by a member of the
diabetes management team and screened for eligibility. They were
given a Participant Information and Consent Form (PICF) and asked to
provide written consent, including their contact details.

Inclusion and exclusion criteria

Pregnant women with T1IDM or T2DM who were able to provide
written informed consent in English were eligible to participate in the
study. Women were excluded from participation if they had a preg-
nancy known to be affected by a fetal abnormality or had a significant
medical co-morbidity in addition to diabetes. As this was part of a
broader study examining the relationship between pre-existing diabetes
and breastfeeding, women were also excluded if they were taking
medication where breastfeeding was contra-indicated.

Data sources

Data on type of diabetes were extracted from women’s medical re-
cords. Demographic characteristics were assessed in the first survey
completed during pregnancy (T1). The remaining three surveys were
completed during the postnatal period (T2-T4) and these are the data
reported in this paper.

The Postpartum T2 survey was conducted after the birth of the
infant, as soon as the participant contacted the research team and an
interview time could be arranged. The survey consisted of the PostTrans
questionnaire (51 items). The PostTrans questionnaire was also in-
cluded in the Postpartum T3 (6-8weeks postpartum) and T4
(6 months postpartum) surveys.

Each survey took approximately 15-30 min to complete. If partici-
pants could not complete the survey by phone a softcopy or hardcopy of
the survey was sent to them for completion at their convenience.

Data management and analysis

Data were assessed for suitability for exploratory factor analysis.
This included checking that the recommended criterion of five cases per
item was reached, that the Kaiser-Meyer-Olkin (KMO) value was at least
0.6, and that Bartlett’s Test of Sphericity reached statistical significance
(p < 0.05) [17].

Exploratory factor analysis was conducted, specifying Principal
Components Analysis (PCA), using IBM SPSS Statistics version 24. As
one of the aims was to investigate whether reduction in the number of
items was statistically supported, this was an iterative process, in which
items were removed if the absolute value of their loadings on all factors
was less than 0.5. This process was repeated until all items loaded on at
least one factor with an absolute value of at least 0.5.

Once this was achieved, PCA was run on the remaining items,
specifying oblique rotation, to allow correlation amongst factors.
Communalities were examined as an indication of the variance in each
item that was explained; items with communalities < 0.4 were re-
moved and the analysis was repeated. The number of components was
determined by examining the scree plot [18].

Cronbach’s alpha was calculated for the resulting subscales, and for
the total scale with all remaining items to assess internal consistency.
These data are also reported separately for women with TIDM and
those with T2DM.

Ethics

Approval to conduct the study was obtained from Deakin University
Human Research Ethics Committee (2015-226) and the following three
hospital ethics committees: Royal Melbourne Hospital on behalf of the
Royal Women’s Hospital (15/13); The Mercy Hospital (R15/16); and
Sunshine Hospital (LNR/15/WH/57).
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Table 1
Sample characteristics of women with TIDM and T2DM who completed T2
survey (n = 39).

n (%)* Mean (SD, Range) *

Participant’s age 33.1 (4.5, 24-43)
Partner’s age 35.6 (5.5, 25-48)
Born in Australia 26 (67%)
Tertiary education 31 (80%)
Married/Living with partner 33 (85%)
First child (primiparous) 16 (41%)
Diabetes type

type 1 25 (64%)

type 2 13 (33%)

Missing 1 (3%)

* Sample characteristics collected at T1.
Results

Of the 132 pregnant women invited, 79 women (60%) agreed to
participate and completed the T1 survey. The mean (SD) gestation at
recruitment was 31.5 (5.4) weeks.

Thirty-nine women (37.8%) completed the T2 survey (Mean (SD)
infant age = 4.4 (3.3) weeks). The demographic and health character-
istics of these women are reported in Table 1. Forty-eight women
(46.6%) completed the T3 survey (Mean (SD) infant age = 13.4 (4.3)
weeks) and 32 (31%) completed the T4 survey (Mean (SD) infant
age = 7.4 (1.3) months). Most of the surveys were completed by phone,
although at T2 one hard copy was returned by mail and four surveys by
e-mail, at T3 eight hard copies were returned by mail and four by e-
mail, and at T4 four hard copies were returned by mail, and three by e-
mail.

The number of women who completed the PostTrans questionnaire
at each of the postnatal time points did not reach the recommended
criterion of five cases per item to proceed with a factor analysis [17]. To
facilitate sufficient data for exploratory analysis of the PostTrans
questionnaire, data were pooled from the three postnatal surveys: T2,
T3 and T4. The combination of data from the three postpartum time
points provided a total of 117 responses. The Kaiser-Meyer-Olkin
(KMO) value was 0.730, exceeding the recommended value of 0.6, and
Bartlett’s Test of Sphericity reached statistical significance (p < 0.05),
indicating that factor analysis was appropriate [17].

The iterative factor analysis process resulted in 27 items and six
components, explaining 20.9%, 14.7%, 11.2%, 10.0%, 7.5% and 4.4%
of the variance respectively. An inspection of the scree plot revealed a
clear break after the sixth component. There were several high loading
marker variables (factor loadings above 0.80) in the solution.

In total, 68.7% of the variance was explained. The pattern and
structure matrix is shown in Table 2.

The six components (factors) in Table 2 can be meaningfully in-
terpreted as assessing: 1. Feeling as if one is coping with diabetes and
managing the infant (5 items); 2. Feeling anxious, guilty about diabetes
(5 items): 3. Feeling supported by family (3 items); 4. Sensitivity to the
opinions of others (4 items); 5. Prioritising self-care (4 items); and 6.
Health professional support and information (6 items).

The Cronbach’s alpha-values for the total scale and subscales of the
PostTrans questionnaire are shown in Table 3.

Internal consistency was acceptable for all subscales among women
with T1DM and those with T2DM. For the scale overall, a was accep-
table among women with T1DM but not among those with T2DM.

Discussion

In this study, the psychometric properties of the PostTrans ques-
tionnaire were examined using data from women with T1DM or T2DM
in the postpartum period. As a result, the number of items in the scale
substantially decreased from 51 to 27 items, which will reduce
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participant burden if used as an assessment tool, making it more ap-
propriate for use in clinical and research settings.

In addition to the reduction of items for the total scale, meaningful
subscales were derived for the PostTrans questionnaire, and internal
consistency was demonstrated for each of these subscales among
women with T1DM and those with T2DM. Women’s responses to the
items in these subscales may assist health professionals, such as en-
docrinologists, lactation consultants, midwives, diabetes educators and
maternal child health nurses, to identify the psychosocial support needs
of women with diabetes, and offer more targeted assistance specific to
these identified needs.

Psychological wellbeing

Two of the subscales that emerged from the PCA in relation to
psychological wellbeing were: Subscales 1 and 2. Subscale 1: Feeling as
if one is coping with diabetes and managing an infant, includes posi-
tively worded items about coping and looking after the needs of an
infant while managing one’s diabetes. Subscale 2: Feeling anxious and
guilty about diabetes, refers to negative feelings of guilt and anxiety in
relation to having diabetes and managing diabetes while caring for an
infant.

A review of studies examining the experiences of women with
T1DM during the transition to motherhood concluded that the risk of
diabetes-related complications may have a negative impact on feelings
of general wellbeing among women with TIDM [6]. Although the
evidence is not conclusive [19], there is some evidence that women
with pre-existing diabetes are more likely than women without diabetes
to experience anxiety and depressive symptoms during the postnatal
period [2].

Feelings of anger, guilt and fear about diabetes complications are
also common among women with diabetes, especially during important
life transitions [7], and can demotivate people with diabetes to com-
plete diabetes self-management tasks [20]. Some research suggests that
women with diabetes may be sensitive to the opinions of family and
friends in the postnatal period, and may be at risk of feeling over-
whelmed and feel a sense of guilt if they do not meet others’ expecta-
tions for managing both their diabetes and the care of their infant
[6,13].

The two psychological wellbeing subscales of the PostTrans ques-
tionnaire identified in this study may assist health professionals in
identifying the psychological needs of women with diabetes during the
postpartum period.

Social support

Three subscales (Subscale 3: Feeling supported by family; Subscale
4: Sensitive to the opinion of others; and Subscale 6: Health care pro-
fessional support and information) describe aspects of social support for
women with diabetes while caring for an infant during the postpartum
period.

An Australian study found that women with TIDM considered it
important to involve family members in their diabetes management
during the transition to motherhood, when they attempted to balance
responding to their infants’ needs and the requirements of their diabetes
self-management [8]. Due to the demands of diabetes management,
unstable blood glucose levels, and risk of hypoglycaemia, women may
rely especially on their mothers [21], partners and close friends [12] to
help manage daily activities with an infant, their diabetes and, for many
women, breastfeeding. Thus, support from partners, family and friends
is particularly important for women with pre-existing diabetes in the
postnatal period (Subscale 3).

The fourth subscale assesses women’s experiences of family and
friends knowing “what’s best” in caring for the infant and their dia-
betes. This may represent a barrier to optimal functioning, as women
may receive conflicting advice from various sources, and may feel
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Table 3
Cronbach’s alpha values for overall scale and subscales.
Subscale a(all) o (TIDM) o (T2DM)
1. Feeling as if one is coping with diabetes and  0.862 0.881 0.810
managing an infant (5 items)
2. Feeling anxious and guilty about diabetes (5 0.800  0.787 0.781
items)
3. Feeling supported by family (3 items) 0.770  0.812 0.707
4. Sensitive to the opinions of others (4 items) 0.861 0.845 0.856
5. Prioritising self-care (4 items) 0.769  0.794 0.718
6. Health care professional support and 0.868  0.889 0.811
information (6 items)
Total scale (27 items) 0.705 0.721 0.670

pressure to follow advice even when they are unsure about it. This may
add to the substantial demands of the transition to motherhood, when
women may be particularly vulnerable and sensitive to the opinions of
others.

The sixth subscale identified in this study included items about
health professionals’ support and the provision of relevant information
to equip women to simultaneously manage pre-existing diabetes and
their infant. Support from health professionals plays a central role in
the psychological wellbeing of women with diabetes and their infant in
the postnatal period [9,13,22]. Women with T1DM report an increased
number of visits to health services during pregnancy [12,23]. However,
whether or not women are breastfeeding, support from health profes-
sionals or services is often experienced as insufficient or inadequate
following the birth of their infant [9,12,15,24].

It is not just the quantity of support from health professionals which
is important in the transition to motherhood - the quality of the support
is critical. According to Berg and Sparud-Lundin [9], it is paramount
that health professionals acknowledge the effort, expertise and hard
work that women and their families put into managing diabetes, and
the frustrations they experience. Discussion and agreement between
women and their health professionals in relation to realistic and
achievable diabetes outcomes will facilitate mutual trust and con-
fidence in the relationship [6,11]. Informed, multidisciplinary support
has been found to enhance self-esteem among women with T1DM and
T2DM, for example in regard to breastfeeding [25]. Health profes-
sionals can further engage in strategies that enhance the confidence and
self-esteem of women with diabetes by proactively supporting informed
decision-making and facilitating communication and coordination
within the healthcare team during the transition to motherhood [6].

In summary, while the need to maintain a sense of control over their
lives has been identified as very important by women with TIDM [11],
social support plays an essential role in women’s perception of stress,
their sense of control over their diabetes, and their transition to mo-
therhood in general. Social support is optimal when it meets women’s
needs and recognises their knowledge and capabilities, helps to build
trusting relationships with health professionals, and involves partners,
friends and family. The support needs to be negotiated and the re-
sponsibility for glucose management clarified between the woman, her
non-professional support network and her health professionals [12].
Health professionals should focus on working in partnership with
women during the transition into motherhood [22].

The three relevant subscales identified in this study could assist
health professionals to assess social support needs among women with
either T1IDM or T2DM.

Prioritising self-care

Subscale 5: Prioritising self-care, includes items about the im-
portance of prioritising self-care in the context of being a new mother.
Research shows that predictability and stable routines are beneficial for
self-management of diabetes [26]. While everyday life does not have to
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be highly organised and structured for most people, for mothers with
diabetes new daily patterns may need to be established [11,12,27], in
addition to adjusting to bodily changes [22]. The additional demands of
meeting the needs of an infant require even more organisation, and
often a woman with diabetes perceives that the infant’s needs come
before her own [15]. This has been referred to as a constant “balancing
act” [28]; in these circumstances, women may find it difficult to
prioritise self-care. Health professionals could assist women with stra-
tegies to address this challenge.

Pregnancy and motherhood represent a unique time that instead
may motivate women to make changes in their self-management of
diabetes to ensure optimal health outcomes for both themselves and
their infant. This may be an opportunity for women with diabetes to re-
evaluate their goals, priorities, and preferences in relation to managing
their health condition, and generate new positive ways to respond and
adapt to new situations such as becoming a mother [29,30].

Strengths and limitations

A major strength of this study was the utilisation of established
statistical techniques to investigate the validity of the scale and identify
subscales. The revised, proposed PostTrans questionnaire includes only
27 of the original 51 items, and this represents a considerably reduced
burden to participants. The suitability of the data for factor analysis was
confirmed through statistical testing, and a systematic, iterative factor
analysis process was used to identify items which should be retained in
the revised PostTrans questionnaire. The subscales were identified
using clear decision rules about factor loadings and communalities. All
subscales derived proved to be meaningfully interpretable.

We acknowledge the limitation that the sample size was extremely
small and not sufficient for PCA, according to the criterion of five cases
per included item [17]. Women with pre-existing diabetes who are
transitioning to motherhood represent a time-poor population and, as a
result, it can be extremely difficult to recruit and retain these women in
research studies. Recognising that a reduction in items and the identi-
fication of meaningful subscales in the PostTrans questionnaire would
be of great benefit to clinicians and researchers, we performed ex-
ploratory analysis of the postnatal dataset by pooling data from the
three postnatal assessment points to ensure sufficient numbers. Un-
fortunately, insufficient data were collected in the current study to
examine the PregTrans questionnaire [11].

An additional limitation is that no data were collected on when
women were diagnosed with T1IDM or T2DM, and whether, when and
how their diagnosis was confirmed. Future studies should include these
data so that the impact of these factors on responses to the PostTrans
can be investigated. We recommend that future studies should include
sufficient women to validate the reduced PostTrans scale separately
among women with T1IDM and those with T2DM, as psychosocial needs
are likely to differ among these two groups [31].

Conclusion

The Postnatal Wellbeing in Transition Questionnaire assesses psy-
chological and social wellbeing and the psychosocial needs of women
with pre-existing diabetes during the postnatal period [11]. The find-
ings of the current study resulted in the significant revision of the
questionnaire, with the reduction of the scale from 51 items to 27 items,
and the identification of six specific subscales with acceptable internal
consistency among women with TIDM and those with T2DM. The re-
vised scale is now more suitable for use in both clinical and research
settings in assessing the psychosocial needs and experiences of women
with T1DM or T2DM in the postpartum period.

The revised PostTrans questionnaire presented here could assist
health professionals to identify the postnatal psychosocial support
needs of women with TIDM and T2DM diabetes, and engage with the
woman and her family to plan their care accordingly. Once the measure
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has been validated in a larger sample, the revised PostTrans ques-
tionnaire has the potential to be extremely useful in planning and
evaluating interventions and programs that aim to enhance the post-
natal psychosocial wellbeing of women with T1DM or T2DM.
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