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Background: The aim of this study was to validate a generic patient-reported outcome measure, the Long-Term Conditions
Questionnaire (LTCQ), among pregnant and postpartum women living with a pre-existing long-term condition (LTC).

Methods: Cognitive interviews were conducted with women who were currently pregnant or had given birth within the past year and
living with a pre-existing LTC (n=11) and with healthcare professionals working in maternal care (n=11) to explore the acceptability of
LTCQ items. An online survey was subsequently administered among women who were pregnant or had given birth within the
past year and living with a pre-existing LTC (n=718). Tests of validity were performed including assessing correlations between the
LTCQ and reference measures, the Well-being in Pregnancy (WiP) Questionnaire and the EuroQol EQ-5D-5L. Internal consistency
was assessed using the Cronbach’s alpha statistic.

Results: All LTCQ items were considered relevant and appropriate for use with women who were pregnant or had given birth within
the past year. The most commonly reported LTC among the online survey sample (n=718) was a mental health condition (n=350,
48.7%) followed by joint, bone and connective tissues (n= 212, 29.5%) and gastrointestinal (n=143, 19.9%) condition. Data indicated
LTCQ scores behaved in a predictable pattern, demonstrating poorer scores for women reporting a greater number of LTCs; mean (SD)
scores, one LTC= 61.86 (17.8), two LTCs= 55.29 (16.0), three LTCs= 49.84 (15.52) and four LTCs= 44.94 (12.2). Poorer scores were
also reported for women living with at least one mental health condition compared to those reporting no mental health condition, mean
score = 66.18 (SD 16.7) v 48.64 (SD 13.3), p<0.001 respectively. As anticipated, LTCQ scores demonstrated significant correlations in
the expected direction with both the EQ-5D-5L and WiP scores. For all LTCQ items, the Cronbach’s alpha statistic was 0.93.
Conclusion: Data presented here indicate that the LTCQ, which assesses living well with one or more LTC, is suitable for use among
pregnant and postpartum women, from both the woman’s perspective and from the perspectives of maternity healthcare professionals.
Use of the LTCQ would facilitate the identification of unmet needs within this high-risk cohort and support the exploration of how
LTCs may affect women throughout the pregnancy and post-natal period. Understanding unmet needs within this cohort of women
provides an opportunity to link up specialist care within maternity services and enhance personalised care.

Keywords: maternity care, qualitative interviews, patient-reported outcomes, questionnaire, chronic conditions, pregnancy,
postpartum

Introduction

Providing adequate and effective care for pregnant and postpartum women living with pre-existing long-term health
conditions (LTCs) is an important consideration in healthcare. Whilst assessing the prevalence of LTCs among this cohort
of women is often difficult, 10% of women in the UK have reported having a pre-existing LTC which complicated their

pregnancy.' Through the use of routine UK health-care datasets, estimates of the prevalence of pre-existing multi-morbidity
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(defined as two or more LTCs) among pregnant women have ranged from 19.8% to 46.2% with mental health conditions
being highly prevalent.?

Improving poor maternal outcomes due to pre-existing LTCs needs to be addressed within maternity care. When
considering maternal deaths within the UK, 65% of women who died during the years 2017-2019 were recorded as having
a pre-existing medical problem, with 33% of women known to have a pre-existing mental health problem.” Yet many of these
women experience fragmented care and inadequate communication between healthcare professionals/ specialities.' To
improve outcomes, women at risk need to be identified and improvements made in the provision of care. Better Births, the
maternity strategy for England, highlights the need for safe, personalised birth plans for all women building on a woman’s
needs and choices.* Pregnancy and the transition to parenthood is a time of great physical and psychological change for
a woman with pre-existing LTCs. Therefore clear evidence of unmet needs and maternal concerns related to her LTC is
needed to provide safe, personalised maternity care. To realise this, clinicians and researchers need good quality and well-
validated standardised measures that assess the impact of living with LTCs at their disposal.””’

The Long-Term Conditions Questionnaire (LTCQ) is a patient-reported outcome measure that was developed to capture
the concept of living well with one or more LTC.® The questionnaire consists of 20 items which measure the impacts of living
with one or more mental or physical LTC and is suitable for use in both health and social care settings. Responses to items are
scored from 0 (most negative response) to 4 (most positive response). All 20 items are scored as a single composite measure,
with higher scores indicating more positively reported lives. To date, the LTCQ has undergone an extensive process of
development and validation. The original selection of candidate items was initially informed by literature reviews, interviews
with professional stakeholders, interviews with people living with LTCs and refined through subsequent expert and patient
feedback.”'" Validation surveys have been conducted with primary care and social care recipients in addition to patients
using memory clinic services.*'? It is however unknown how the LTCQ performs among pregnant and postpartum women
who are living with pre-existing LTCs. The purpose of this analysis was to assess whether the LTCQ is suitable and
acceptable for use within this cohort of women without compromising psychometric integrity.

Methods

Ethical approval for the research was granted by the University of Oxford’s Medical Sciences Interdivisional Research
Ethics Committee (Reference Number: R61498/RE001). Participants provided informed consent and confirmation of
eligibility through signing an online consent form to take part in the qualitative interviews.

Data reported here were collected during a wider study to explore the acceptability and feasibility of using health and
well-being measures among pregnant and postpartum women living with pre-existing LTCs."® The first stage of the wider
research involved qualitative interviews to confirm the suitability (and make modifications where necessary) of selected
instruments for use in this population and the second stage of the research consisted of an online survey to obtain data to
carry out appropriate psychometric validation.

Stage |: Cognitive Interviews
Qualitative interviews were carried out with 1) women, aged 18 or over and living within the UK, who were currently
pregnant or had given birth within the past year and living with a (self-reported) LTC and, 2) healthcare professionals
with experience of caring for women during and/or after pregnancy who were living with a pre-existing LTC. Healthcare
professionals took part in the interviews in parallel with the pregnant and postpartum women to provide insight into their
interpretation of items and perceived suitability within clinical practice. Participants were recruited through a number of
support groups available to new mothers (for example, National Childbirth Trust and Mumsnet) and a range of condition
specific organisations (for example, Diabetes UK). Healthcare professionals were recruited via existing networks and
relevant professional bodies (for example, the Royal College of Midwives and the Royal College of Obstetricians and
Gynaecologists). Full participant recruitment details have been previously reported.'?

Interviews consisted of two parts. The first part explored experiences of care for women with pre-existing LTCs
whilst the later part took the form of a cognitive interview. During the cognitive interview phase, participants were shown
three measures (the Euroqol EQ-5D-5L,"* the LTCQ and, the Well-being in Pregnancy (WiP) questionnaire') and asked
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to comment on their understanding and usefulness of each item. In relation to the LTCQ, probing questions were asked to
identify any gaps in content when measuring living well with an LTC."'

Interview transcripts were transcribed verbatim, and data were managed using qualitative software (QSR NVIVO 11).
Pre-specified codes were generated for data which gave insight into the meaning and interpretation of specific items and
further codes were generated in cases where additional topics or concepts arose which may not already be incorporated
within the existing LTCQ. Data were summarized according to each questionnaire item within an Excel document
(Microsoft) facilitating item interpretation and comparisons across the sample.

Stage 2: Online Validation Survey

Data from the 718 survey respondents who reported living with a LTC formed the basis of the analysis. The online
survey was administered using Qualtrics software to women who were either currently pregnant or had given birth within
the past year. Participants were required to be 18 years old or over and living within the UK. Women who self-reported
living with a LTC before their current or last pregnancy were asked to complete the Euroqol EQ-5D-5L,'* the LTCQ and,
if currently pregnant, a modified version of the WiP questionnaire (which included a newly developed five item
standalone LTC module).'>'” Women were also asked demographic questions, questions relating to experiences of
maternity care and experiences of postpartum care, where applicable.

In addition to recruitment procedures outlined for Stage 1, participants were recruited through paid social media
advertisements (Facebook and Instagram). All advertisements included a link to further information about the
research and the survey link. Further information regarding Stage 2 study participants and procedure can be found
here."’

Additional Assessments

Additional reference measures of well-being and quality of life were administered in the online survey with a view to
assessing construct validity. The EQ-5D-5L is a generic health-related quality of life measure containing five
questions. Each question covers the following domains: mobility, self-care, usual activities, pain and depression/
anxiety.'* Each question has five response options, and the scores of the five domains can be transformed into a single
index value with the score typically ranging from 0 (death) to 1 (best possible health). Mean (SD) EQ-5D-5L utility
scores for pregnant women have previously been reported as 0.84 (0.17) in China and 0.87 (0.16) in the UK.'®'? For
the 0-30 day postpartum period, mean (95% CI) EQ-5D-5L utility scores for women experiencing vaginal births have
previously been reported as ranging between 0.57 (0.52, 0.61) to 0.93 (0.92, 0.94).>° For women experiencing
caesarean section, utility scores ranging between 0.28 (0.18, 0.38) and 0.85 (0.82, 0.89) have been reported.*”

The WiP questionnaire was initially developed to measure positive and negative emotions and thoughts about
pregnancy.'> Responses are scored on a Likert scale (“All the time” to “At no time”). Total scores are obtained through
summing the scores of each item with some item responses inverted to ensure higher scores correspond to higher well-
being. The mean WiP score has previously been observed as 51.47 (SD 8.62) with no floor or ceiling effects for
pregnant women.'> Since its initial development, and as part of the wider study, the WiP has been modified with
questionnaire items amended and the development of additional items to assess well-being in pregnancy for women
living with a LTC."” The revised questionnaire contains 12 items measuring three core WiP scales; 1) Concerns over
support after birth, 2) Positive pregnancy and, 3) Confidence about motherhood, and a five item standalone LTC
specific scale.

Analysis

Differences between groups were examined using independent z-tests (for example, pregnant/ postpartum or partner/ no
partner) and analysis of variance (ANOVA) in cases where more than two subgroups existed (for example, age group).
Correlations between the LTCQ and the other included measures were assessed using Pearson correlation coefficients (r).
Internal consistency was assessed using the Cronbach’s alpha statistic.?’
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Results

Qualitative Interviews

Participants included five pregnant and six postpartum women with pre-existing LTCs (mean age, 32.9, SD 3.8).
Eleven healthcare professionals took part and roles included specialist midwives (hypertension and renal disease,
diabetes and infant feeding coordinator), a GP (special interest in perinatal health and high-risk pregnancies), three
obstetricians, an obstetric physician, a consultant perinatal psychiatrist and two health visitors. See'* for further details.

Pregnant/postpartum women and healthcare professionals considered items to be easily understood, relevant and
likely to capture useful data when completed by pregnant or postpartum women who are living with one or more LTC.
Whilst some concerns were expressed by healthcare professionals regarding the length of the questionnaire potentially
adding to patient burden, the depth of granularity of the measure was welcomed when trying to understand any
limitations to living well with their LTC. Pregnant/postpartum women and healthcare professionals welcomed the
inclusion of questions that were pertinent to both mental and physical health.

Whilst all items were considered relevant by both women and health professionals, it was noted by some healthcare
professionals that negative responses to items relating to social factors, such as “Felt safe at home” or “Felt that your
home is suitable”, may be difficult to address. Obstetricians, for example, felt that these questions were more appropriate
for people who are considered frail. Conversely, a health visitor advised that these questions were important questions
which needed to be addressed. Women felt it was important to address responses to items asking about social aspects of
living with a LTC as they touched on a sense of coping which may otherwise not be explored. No amendments were

made to items validated in the original version of the LTCQ.

Online Validation Survey

A total of 718 women with a self-reported LTC completed the online survey. The average age was 32.04 (SD 4.8) years
old with 421 (58.6%) women having remained in education until > 19 years old. The large majority reported having
a partner (n= 657, 91.5%) and were White British (n= 647, 90.1%). There was a high degree of multi-morbidity with 331
(46.1%) women reporting living with more than one LTC. The most commonly reported LTC was a mental health
condition (n=350, 48.7%) followed by joint, bone and connective tissues (n= 212, 29.5%) and gastrointestinal (n=143,
19.9%) conditions (Table 1).

No floor or ceiling effects were present, defined as more than 20% of responses achieving the minimum or
maximum possible LTCQ score. For all LTCQ items, the Cronbach’s alpha statistic was 0.93. No significant
differences in LTCQ scores were reported between women who were currently pregnant and women who had
given birth within the past year (see Table 2). There were however significant differences in LTCQ scores according
to age, relationship status and type or number of conditions reported. Women who reported having a partner
demonstrated significantly higher LTCQ scores when compared to women who reported having no partner (mean
score = 58.36 v 48.87 respectively, t= 4.76, p<0.001) and those who reported living with at least one mental health
condition reported lower LTCQ scores compared to those reporting no mental health condition, mean score = 66.18
(SD 16.7) v 48.64 (SD 13.3) respectively, t=—15.58, p<0.001.

Significant differences in LTCQ scores were reported when comparing women according to the number of reported
LTCs (p<0.001). Post-hoc tests demonstrated significant differences in scores between women reporting one LTC and
those reporting two, three or more than four LTCs (all p<0.01) with scores becoming progressively more negative
(worse) with the greater number of LTCs reported.

As anticipated, LTCQ scores demonstrated significant moderate to high correlations with the EQ-5D-5L scores
(r=0.68, p<0.01). WIP domains ranged from low to medium correlations with LTCQ scores (r= 0.26-0.47), however, the
WiP-LTC bolt on module for women with LTC had high correlations of 0.70 (p<0.01) with the LTCQ total score
(Table 3).
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Table | Participant Characteristics
Characteristic Pregnant Postpartum All
N=266 N=452 N=718
Age (years)
Mean 31.32 32.47 32.04
(SD, range) (4.6, 21-42) (4.9, 19-43) (4.8, 19-43)
Age when left full time education
< 16 years old 23 (8.6) 61 (13.5) 84 (11.7)
17—-18 years old 74 (27.8) 119 (26.3) 193 (26.3)
2 |9 years 162 (60.9) 259 (57.3) 421 (58.6)
Still in full time education 7 (2.6) 3(0.7) 10 (1.4)
Missing - 10 (2.2) 10 (1.4)
Partner
Yes 251 (94.4) 406 (89.8) 657 (91.5)
No I (4.1) 31 (6.9) 42 (5.8)
Missing 4 (1.5) 15 (3.3) 19 (2.6)
Ethnic group, n (%)
White British 236 (88.7) 411 (90.9) 647 (90.1)
White (other) 17 (6.4) 18 (4.0) 35 (4.9)
Black African - - -
Black Caribbean 2 (0.8) 1 (0.2) 3 (04)
Asian 1 (0.4) 4 (0.9) 5(0.7)
Mixed race 5(1.9) 2 (0.4) 7 (1.0
Other 3(1.1) 1 (0.2) 4 (0.6)
Prefer not to say 1 (0.4) 3(0.7) 4 (0.6)
Missing 1 (0.4) 12 (2.7) 13 (1.8)
Long-term condition
Autoimmune condition 4 (1.5) 11 (24) 15 (2.1)
Cardiovascular condition 17 (6.4) 24 (5.3) 41 (5.7)
Dermatological disorder 3 (1.1 9 (2.0 12 (1.7)
Endocrine problem 38 (14.3) 84 (18.6) 122 (17.0)
Gastrointestinal condition 55 (20.7) 88 (19.5) 143 (19.9)
Gynaecological and urinary tract condition 14 (5.3) 34 (7.5) 48 (6.7)
Haematological conditions 3 (1) 8 (1.8) I (1.5)
Joint, bone and connective tissues disorders 79 (29.7) 133 (29.4) 212 (29.5)
Mental health condition 123 (46.2) 227 (50.2) 350 (48.7)
Neurological conditions including disorders of the 31 (11.7) 43 (9.5) 74 (10.3)
peripheral nerves
Respiratory condition 76 (28.6) 105 (23.2) 181 (25.2)
Other 5(1.9) 10 (2.2) 15 (2.1)
Table 2 Long Term Conditions Questionnaire Score Comparisons Between Subsamples
Characteristic N LTCQ Score Mean (SD) Test
Pregnancy
Pregnant 266 57.45 (17.4) t= —0.21, p=0.831
One year post birth 452 57.74 (17.6)
(Continued)
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Table 2 (Continued).

Characteristic N LTCQ Score Mean (SD) Test

Age
18-25 6l 52.25 (17.1) F=3.27, p=0.039*
26-35 469 58.32 (17.4)
3645 173 57.62 (17.5)

Partner
Yes 657 58.36 (17.7) t= 4.76, p<0.001
No 42 48.87 (12.1)
Missing

Long-term condition

| 387 61.86 (17.8) F=23.21, p<0.00**
2 210 55.29 (16.0)
3 80 49.84 (15.52)
4+ 41 44.94 (12.2)

Mental health
No mental health condition reported 368 66.18 (16.7) t=—15.58, p<0.001
2 | mental health condition reported 350 48.64 (13.3)

Notes: *Tukey’s HSD post-hoc test indicated significantly higher LTCQ scores for those aged 26-35 than those aged 18-25. **Tukey’s
HSD post-hoc test indicated that, compared to those with reporting one LTC, women reported significantly lower LTCQ scores when
reporting successively more (2, 4, 4+) LTCs.

Table 3 Correlation Coefficients Between All Well-Being Measures

WIP: Concerns Over WIP: Positive WIP: Confidence About WiP LTC EQ-5D-5L
Support After Birth Pregnancy Motherhood
LTCQ total score 0.29% 0.47* 0.26* 0.70* 0.68%*

Notes: All significant p<0.01. *Currently pregnant women only (n= 266), **Total population (n= 718).
Abbreviations: LTCQ; Long-Term Conditions Questionnaire, WiP; Well-being in Pregnancy questionnaire.

Discussion

This short report assessed the suitability of the LTCQ for use among pregnant and postpartum women living with one or
more pre-existing LTC. Women regarded items acceptable and relevant to living with a LTC during or post pregnancy
and supported the inclusion of items relating to both mental and physical health. Whilst healthcare professionals viewed
the LTCQ items as relevant for women within their care, it was noteworthy that those working within the community
setting, for example health visitors, rated items measuring social well-being more relevant than those working in the
more traditional medical setting.

In keeping with recent estimates regarding pre-existing multi-morbidity,” women reported a high degree of multi-
morbidity with the most common LTC being a mental health condition. Analysis also indicated that LTCQ scores
progressively worsened with the number of conditions reported and were poorer for women reporting living with
a mental health condition compared to those reporting a physical health condition alone. These findings indicate the
LTCQ can detect expected differences between sub-groups within this cohort and are supported by similar findings
within the initial LTCQ validation survey.®

Results from our wider study have indicated that women and healthcare professionals support the use of health and
well-being measures to improve care and their use in woman-centred outcome assessment.'> Determining the accept-
ability of the LTCQ among women who are pregnant or in the first year following birth is an important step in
strengthening women centred care. Use of the measure can help to identify unmet needs and support the delivery of

holistic care to high risk women in maternity services across multidisciplinary teams.
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While this study supports the acceptability of the LTCQ within this population group, the survey was cross-sectional
by design. Future research which follows women throughout the pregnancy and postpartum period will provide insight
into how responses change across this timeframe, in addition to identifying pertinent timepoints at which to administer
the instrument.

Conclusion

This study reports findings from research conducted with women living with LTCs who were either pregnant or had
recently given birth and with healthcare professionals in maternity care. Data presented here indicate that the LTCQ,
which assesses living well with one or more LTC, is suitable for use among pregnant and postpartum women. Use of the
LTCQ would facilitate the identification of unmet needs within this high-risk cohort and support the exploration of how
LTCs may affect women throughout the pregnancy and post-natal period. Women living with LTCs can experience
fragmented care during pregnancy and childbirth. Introducing such measures to maternity care links up specialist care
needs with maternity care needs from a woman’s perspective thus enhancing personalised care and supporting commu-
nication across care pathways.
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Due to ethical concerns, the interview transcripts cannot be made openly available.
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