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Introduction
Data linkage methodologies are increasingly being utilised across research, but there is currently no
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evidence on the extent and nature of studies that have used linked reproductive health data. The
objective of this scoping review is to identify UK studies that use reproductive health data linkage,
to improve our understanding of how data linkage could be used for policy, practice, and research
in reproductive health.

Methods

We conducted a scoping review using a systematic search in five databases: MEDLINE, EMBASE,
CINAHL, MIDIRS, and PSYCINFO to identify literature published in English between January 2000
— April 2024. Following duplication removal, piloting, and screening of titles/abstracts, screening of
full texts was conducted. Publications using reproductive health data linkage among UK participants
of reproductive age were included. Data was extracted from included articles to capture details

relating to study characteristics and what, how, and why data was linked.
Kingdom

Findings

Of the 7,291 identified studies, 272 studies were included in the review. Most studies using data
linkage answered questions around reproductive cancer and maternal and child health, whilst only
a few studies focused on abortion, contraception, menopause, and preconception health. Several
nationally agreed reproductive health indicators did not appear in any included study. Information
on sample sociodemographic characteristics, such as ethnicity and deprivation, was often unreported,
limiting the identification of health inequalities. Many different datasets were linked (n=155) with
routine health data sources, such as hospital episode statistics (HES), being the most frequently
linked.

Interpretation

There is a growing body of research using linked UK reproductive health data, with gaps in which
reproductive health domains are covered and which sample characteristics are reported. Further
efforts to create a comprehensive, linked reproductive health data resource with robust linkage
methods would enable us to fill data gaps, examine inequalities, and explore reproductive health
trajectories.
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Introduction

There is increasing availability of large health-related datasets
due to mass digitisation and the exponential growth of born-
digital archives over the past two decades [1]. However, most
datasets only contain limited information, for example are from
a specific setting (primary/secondary care) or are on a specific
topic (e.g. cancer). Data linkage involves combining data from
different sources related to the same individual to create a
new, enhanced data resource [2]. Data linkage methodologies
are increasingly being utilised in healthcare research
[3-5].

Reproductive health is a broad concept that spans physical,
mental, and social wellbeing in all matters relating to the
reproductive system [6]. Linking reproductive health data
enables us to answer questions about reproductive events
across the life course, across generations, and across different
levels of healthcare provision. Linked reproductive health data
is already used globally to answer questions about topics
including maternal and child health [7-9] and predicting
reproductive cancer risks using health insurance data linked
with surveillance or registry data [10].

In the UK, reproductive health data are held in different
databases across multiple organisations meaning linkage is
required to explore many research, policy, and surveillance
questions. In 2021, Public Health England recommended
23 indicators for measuring population reproductive health,
yet as of 2024, over half remain unavailable in UK
public health surveillance profiles (i.e. are not captured
in routine data) (Table 1) [11]. There has been no
systematic approach to assessing the extent and nature of
studies using linked reproductive health data in the UK,
and no mapping of which reproductive health domains
are prioritised for linkage, which populations are missing
from linked data resources, or on the robustness of
linkage methodologies used. Without this we are unable to
understand inequalities in either the topics or the populations
studied.

The aim of this scoping review is to map the landscape
of UK reproductive health data linkage studies to improve
our understanding of how data linkage could be used for
policy, practice, and research in reproductive health. This
can be used to inform the development of a linked data
resource that considers the use and linkage of routine health
data as well as large epidemiological datasets. Such linked
reproductive health data would enable us to fill data gaps,
examine inequalities, explore reproductive health trajectories,
and understand care experiences and patient journeys that
span providers in primary, secondary, tertiary and independent
care.

Methods

The scoping review was conducted using JBI methodology [12],
the published protocol (https://osf.io/8s9c4) followed Lely
et al.’s guidance [13], and we used the Preferred Reporting
Items for Systematic Reviews and Meta-analyses extension for
scoping reviews (Supplementary S1) in drafting the manuscript
[14].

Search strategy

The search strategy was developed by the review team with a
librarian. The databases searched were MEDLINE, EMBASE,
CINAHL, MIDIRS, and PSCYINFO. Search terms were divided
into three concepts: reproductive health, data linkage, and
UK context. We took an inclusive approach to defining
the scope of reproductive health, which at times blurs with
maternal health, urology, andrology and sexual health. In
keeping with this approach, we adapted the Guttmacher-
Lancet Commission framework [15] by adding four additional
domains® (see Figure 1). Publications were included if they
reported health outcomes related to any of these domains.

Key terms within each area of reproductive health were
identified through an initial limited search using Google
Scholar and MEDLINE, inspecting the words contained in
the titles and abstracts of relevant articles, and index terms.
The search strategy for this concept, including identified text
and index terms agreed by the team, was adapted for each
of the five databases searched (see Supplementary S2). The
search strategy for the data linkage concept was adapted for
each database from a preexisting publication investigating data
linkage in multimorbidity research [3]. For the UK concept,
preexisting and validated filters for the retrieval of UK-based
studies were used in MEDLINE and EMBASE [16-18]. An
adapted, non-validated version of the MEDLINE UK filter was
adapted for the search in PSYCINFO [19]. It was not possible
to adapt the UK filters for the searches in CINAHL or MIDIRS,
so any non-UK studies identified from these databases were
removed during the screening phase. The search was limited by
date, gathering studies published from 15t January 2000 to the
date of the search, as few UK databases were digitised before
2000 [1]. The search strategy aimed to include peer-reviewed
studies written in English. The databases were searched on
the following dates: MEDLINE — 5 April 2024; EMBASE -
22 March 2024; PSYCINFO - 22 March 2024; CINAHL -
22 March 2024; and MIDIRS - 22 March 2024. All identified
citations were collated and uploaded into EPPI Reviewer,
where duplicates were removed.

Inclusion criteria

The eligibility criteria were developed collaboratively as
a group through structured discussions to reach shared
consensus and understanding. This was further reinforced
through the pilot screening process, which familiarised the
team with the criteria and provided opportunities to make
any necessary refinements. The inclusion criteria specified
that studies should contain primary data on a reproductive
health topic and contain data linkage, be a UK study in
English published from the year 2000 onwards, and report

IThe four domains added in addition to the domains identified in
the Guttmacher-Lancet Commission report [15] were: Menstrual health,
urogenital, and urogynecological conditions; Preconception; Menopause;
Pregnancy health and future illness. This was to ensure a broad and
inclusive definition of reproductive health, fitting with the WHO definition
of reproductive health: ‘Reproductive health is a state of complete
physical, mental and social well-being and not merely the absence of
disease or infirmity, in all matters relating to the reproductive system and
to its functions and processes. Reproductive health implies that people are
able to have a satisfying and safe sex life and that they have the capability
to reproduce and the freedom to decide if, when and how often to do
so' [6].
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Table 1: Public Health England indicators for measuring population reproductive health

Public Health England Indicators for Measuring Population Reproductive Health (2021)

Domain

Indicator

Psychosexual wellbeing

Absence of violence

Menstrual health

Menopause health

Contraception

Unplanned pregnancy

Abortion

Preconception care

Infertility and fertility service

Prevention of reproductive ill health

1. Perinatal mental health

2. Domestic abuse-related incidents and crimes
3. Violent crimes — sexual offenses

4. Women of reproductive age presenting with and having intrauterine system insertion
primarily for heavy menstrual bleeding
5. Proportion of women who have self-reported an impact of reproductive health issues

6. Prevalence of women over 44 years old referred for menopause assessment

7. Contraception prevalence rate

8. Women receiving emergency contraception

9. Average wait time to first available long-acting reversible contraception (LARC)
fitting appointment

10. Removal of babies at birth into care
11. Under age conception (i. under 16; ii. under 18)
12. London Measure of Unplanned Pregnancy (LMUP)

13. Abortions under 10 weeks that are medical
14. Total abortion rate per 1,000
15. Under 18 conceptions leading to abortions

16. Low birth weight of term babies
17. Neonatal mortality and stillbirth rate

18. Prevalence of infertility in women
19. Live birth from assisted conception

20. Females attending cervical screening within target period

21. Human papillomavirus (HPV) vaccination coverage for 2 doses (females 13 to 14
years old)

22. Total overall (LA and NHS) spend on sexual health provision per capita

23. Number of people who have received high quality sex and relationships education
in their lifetime

Figure 1: Reproductive health domains used to define the scope of the review, based on the Guttmacher-Lancet Commission

Report [15]
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on menopause and reproductive cancers. Publications that
reported reproductive health outcomes from participants of
reproductive age and their offspring were included to capture
any intergenerational effects. Publications that did not report
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health outcomes from participants of reproductive age and
only reported findings from children were excluded (e.g. studies
examining educational outcomes of the children conceived via
assisted reproductive technologies without other information
on parental or child health).

Study selection

The above inclusion criteria were used for the screening stages
of the scoping review, each stage of which was conducted in
EPPI-Reviewer. One round of pilot title and abstract screening
was conducted. For this, the review team independently
screened the titles and abstracts of 50 records. A hierarchical
pilot screening tool was used, which incorporated the eligibility
criteria and facilitated the exclusion of articles based on the
following criteria (0. Non-human studies 1. English Language,
2. UK Context, 3. Data linkage methodology, 4. Reproductive
health outcomes, 5. Population, 6. Study type - contains
analysis of empirical data). To pass the pilot stage, a cut-off
percentage agreement of 90% was required. After the initial
pilot screening, all titles and abstracts were single-screened
against the eligibility criteria. Records that did not contain an
abstract but mentioned a reproductive health concept in the
title were automatically included for full-text screening.

After two initial rounds of piloting for full text screening
to ensure a shared understanding, the full texts were
single-screened against the same eligibility criteria, with
any discrepancies settled through discussions. Throughout
screening regular discussions helped to maintain consistency,
address queries and resolve differences. Reasons for exclusion
of records at full-text are reported in Figure 2.

Data extraction

Data was extracted using a bespoke coding tool in EPPI
Reviewer software (see Supplementary S2). The data items
extracted include study descriptives (e.g., aim, population
sample, geography) as well as characteristics relating to
reproductive health (e.g., reproductive health domain) and
data linkage methods (e.g., what datasets have been linked,
why said data have been linked, and how the data have
been linked). Inductive and deductive approaches were used
in developing the tool. At the end of the coding process, all
codes were checked by a second reviewer to ensure consistency.
Results from the data coding process were then descriptively
summarised and presented through a narrative summary with
accompanying figures or tables.

The funder of the study had no role in study design, data
collection, data analysis, data interpretation, or writing of the
report.

Results

Of the 7,291 studies identified from the search, 1,752
duplicates were removed. 5,539 studies were screened on
title and abstract; 4,853 were excluded, most due to their
context (i.e., non-UK studies) (n=2,832) or because they
were not about data linkage (n=1,337). Four studies could
not be retrieved. Of the 682 full-text studies screened, 410
were excluded. The most common reason was study design

Figure 2: PRISMA flow diagram

Records identified from searching
multiple databases (n=7,291):

MIDIRS (n = 48)
MEDLINE (n = 1,164)
PSYCINFO (n = 97)
EMBASE (n = 2.774)
CINAHL (n = 3.208)

Records removed before screening:
Duplicate records removed
(n=1752)

Identification

= |
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g

Adapted from Page et al 2020 [20].

(n=189) i.e. studies containing no empirical data, such as
opinion papers and study protocols. Other common reasons for
full text exclusion were geographical context (n=80) and the
lack of focus on reproductive health (n=90). A total of 272
studies were included in the review (full list in Supplementary
S2).

Trends over time and space

The majority of studies contained data based in England
(n=155); Scotland also has a notable presence (n=75);
Wales and Northern Ireland were less well represented (n =26
and n=11, respectively). Forty studies either covered the
whole of the UK or did not specify which countries in the UK
were included. National-level data dominated (n=205); some
studies combined both national and local level data (n=43)
and relatively few contained only local level data (n =24). The
number of published studies using linked reproductive health
data showed a marked increase in 2014 (n=20), doubling
from the number of studies identified in 2013 (n=10). As
the searches were conducted in early 2024, only 8 studies were
recorded for that year.

Reproductive health domains and PHE

indicators

The identified studies were unequally distributed across
reproductive health domains (Figure 3). The most frequent
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Figure 3: Trends in the number of UK studies published across each reproductive health domain using linked reproductive health
data each year since 2000. If studies covered more than one reproductive health domain, they were coded under each domain
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domain included in these linked reproductive health data
analyses was reproductive cancers (n=129). Seventy-eight
studies focus solely on reproductive cancers, the remainder
included other cancers, such as bowel or lung. Maternal and
child health was the second most common domain (n=192).
Other less common but relatively prominent reproductive
health domains studied include "menstrual health" (n=235)
and "HIV/AIDS or other sexually transmitted infections"
(n=33). In contrast, there were minimal linked studies on
“preconception” (n=3), “gender-based violence” (n=5), “safe
abortion” (n=10), "menopause and menopausal symptoms”
(n=11), and “contraception” (n=12).

In terms of the 23 PHE population reproductive
health indicators, studies including perinatal indicators, such
as "Neonatal mortality and stillbirth rate” (n=44) and
“Low birth weight” (n=30) were most common, and
studies including indicators related to contraception and
fertility were less common, with around 13-15 studies
each. More than a quarter of the indicators were not
addressed in any of the included studies, including sexual
offenses, menopause assessment, wait-times for long-acting
reversible contraception appointments, and high-quality sex
and relationships education.

Populations sampled

The skew of reproductive health domains studied is reflected in
the study populations. Studies had samples mostly consisting
of individuals with reproductive cancer (n=117), pregnant
women (n=283), and neonates (n=73). Other specific
groups, like mothers and hormone users, have n=46 and
n=35, respectively. Populations including individuals with
reproductive health conditions such as endometriosis (n=6)
or PCOS (n=7) were rare, as were post-menopausal women
(n=9) and women with heavy menstrual bleeding (n=09).
Over half of the studies included both male and female
participants (n=147) but there were nearly four times more
studies with only female participants (n=99) than studies
with only male participants (n=26). The domains studied
also impacted the stages of the life course most included in
the literature. For instance, among studies that reported either
the mean or median age of their participants, studies focusing
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on maternal and child health had average ages of around 20-
30, but those focusing on reproductive cancers had average
ages around 40-50. Studies mostly focused on linkage across
health at one time point rather than across an individual's life
course as they age. However, there were 22 studies examining
relationships between health in pregnancy and health in later
life, with 20 of these studies published since 2012 suggesting
a trend of increasing research taking a life course approach.

There was a wide range in other characteristics reported
beyond the outcomes of interest in the study, limiting
analysis of inequalities in the populations included in linked
reproductive health data studies. For instance, while around
half the studies included information on medical treatment
history (n=137), fewer contained information on participant
ethnicity (n=283, 31%) or deprivation (n=98, 36%), and
very few contained information on domestic abuse (n=3),
LGBTQIA+ identity (n=6), or refugee status (n=1).

There were trends in which characteristics were most
reported across reproductive health domains (Figure 4). For
instance, studies of reproductive cancers and maternal and
child health commonly collected data on medical/treatment
history and smoking status. Ethnicity was reported by fewer
than half of all studies in most domains, but in 60% or
more of studies on gender-based violence, preconception
care, and HIV/AIDs or other sexually transmitted infections.
Studies focusing on contraception were most likely to contain
information on mental health, though still only a quarter of
studies did so, and these studies were also more likely to report
on deprivation and socioeconomic status.

Datasets linked

The datasets linked differed in terms of which setting of
care they pertained to, ranging from demographic data
(e.g., Office for National Statistics (ONS)) to hospital data
(e.g., Hospital Episode Statistics (HES), Scottish Hospital In-
Patient Statistics, Patient Episode Database for Wales) to
primary care data (e.g., Clinical Practice Research Datalink
(CPRD), QResearch, Royal College of General Practitioners
data). The datasets linked also stemmed from a variety
of study designs, including cohort study data (e.g., Born
in Bradford, Million Women Study, UK Millennium Cohort
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Figure 4: Percentage of
domains
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Study) and clinical trials (e.g., Pelvic Organ Prolapse
PhysiotherapY Trial).

Within this evidence base, the most widely linked dataset
was the HES (n=104), followed by CPRD (n=79), ONS
data (n=67), national and local cancer registries (n =62) and
the Scottish Morbidity Record (n=42) (see Supplementary
S3 for a full list of datasets included). It is noteworthy that
the reporting of datasets linked could sometimes be unclear,
with studies either not specifying the dataset (n=4) or citing
the linked dataset in generic terms such as “hospital data”
(n=18) or "hospital obstetric records’ (n=4)/ "obstetric
records” (n=1).

Whilst most studies linked different types of health data
together, around a third of studies (n=091) linked health
data with wider social and environmental information. The
vast majority of these linked to sociodemographic data from
the census held by the Office for National Statistics (ONS)
(n=76). Four studies linked to education data e.g. the
National Pupil Database (n=2), one linked to police data
(n=1), and one to Meteorological Office data (n=1).

Reason for linkage

More than 90% of the studies (n=247) sought to utilise the
linked datasets to analyse the relationships between two or
more variables which were previously unlinked. For instance,
studies linked data across different levels of healthcare (e.g.,
primary care and secondary care) (n=389), data between
individuals (e.g., mother and baby) (n=63), and data across
different research methodologies (e.g., cohort study data with
hospital data) (n=232). The latter, linking between different
research methodologies (e.g. primary research data to routine
health data), has shown a small increase compared to the first
decade since 2000 but remains at low levels year on year (a
mean of 1 study published per year from 2000-2009, raising to
a mean of 1.5 studies published per year in 2010-2019.)
Other studies endeavoured to explore or understand the
process of data linkage (n=12), the level of agreement
between data in different datasets (n=13), the feasibility of
using data linkage in measuring outcomes (n=11) or assess
public acceptability of the linked datasets (n=1). The small
number of studies seeking to understand the acceptability of
linking reproductive health data is additionally reflected in

studies reporting on additional sociodemographic and health characteristics across reproductive health
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Characteristic

the low proportion (<10%) of studies that report involving
patients and/or the public in their research on linked datasets
(n=20).

Method and completeness of data linkage

Nearly half of the studies (n=132) did not report the
information used to link data between datasets. Among those
that did, most used some form of unique identifier such as NHS
number (England/Wales) or Community Health Index (CHI)
number (Scotland). Other types of information used for linkage
include date of birth (n=54), postcode (n=36), sex/gender
(n=29), and name (n=20). Similarly, most studies (n = 144)
did not report the methodology adopted for linkage. Of
those that did, 102 used deterministic linkage and 34 used
probabilistic linkage.? More than half of the studies did not
provide information on the completeness of the data linkage
(n=187).

Discussion

We identified 272 studies published since 2000 which
linked UK reproductive health data. Studies were unequally
distributed across reproductive health domains and
corresponding populations studied. Reproductive cancers and
maternal and child health dominated, with fewer studies
concerning preconception care, abortion, menopause, and
contraception. Our review included studies that linked
various datasets, the majority being routine health data and
demographic datasets. Most studies aimed to use linked
data to analyse relationships between previously un-linkable
outcomes or explore relationships between variables across
different individuals, time points in the life course, or
healthcare levels. Few studies specifically set out to explore
the process, public acceptability, or feasibility of data linkage
[21].

2For the purposes of this review, deterministic linkage applies to the
linkage of datasets using uniquely shared information. As such, records are
linked only if the linkage fields agree, and any mismatch prevents a linkage

[34]. Probabilistic linkage, on the other hand, attempts to establish
linkage using multiple, possibly non-unique, pieces of information [35].
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The studies identified predominantly link routinely
collected data, reflecting the general focus of linkage in
UK health data to date [21]. Thus, the topics represented
in our review reflect the existence and prioritisation of
high-quality routine data resources in these domains, such
as comprehensive UK cancer registries. Data resources
on contraceptive use, preconception care, and menopause
experiences are not routinely available. Therefore, these
domains are less represented in our review, potentially
mirroring the lower focus on these topics in reproductive health
research and policy to date. The distribution of topics covered
in linkage studies may also reflect relative levels of funding
within health research. While there are no data available on
the allocation of research funds across reproductive health
domains, cancer, which was the most common domain in our
study, receives significantly more funding than reproductive
health as a whole [22].

Several studies included linked to primary research data,
including clinical trials and cohort studies, which may cover a
greater range of topics than routinely collected data. However,
further innovation is needed to understand and exploit the
many potential data sources, both public and private, related
to reproductive health and how they can be best utilised. For
example, mHealth cycle tracking applications and wearable
devices could represent significant sources of reproductive
health data [23]. These data however do come with important
considerations regarding data privacy and security, as a recent
review found that, despite existing regulations, many popular
women's mHealth applications had poor data privacy and
security standards [24].

A benefit of data linkage is that it can increase our
ability to study inequalities. For instance, routine health data
records can be linked to datasets with environmental and
social information to study both determinants of rare health
outcomes and the experiences of hard-to-reach groups [2, 21].
However, our review found that more studies using linked
data reported on additional medical/health-related sample
characteristics, such as medical or treatment history and
smoking status, rather than sociodemographic characteristics,
such as ethnicity or deprivation. This limits our ability to
identify population inequalities and to design services to meet
the needs of vulnerable populations. Additionally, successful
identification of inequalities requires reliably collected data.
For instance, only six studies reported on LGBTQIA+ identity
of their participants. This may be reflective of clinical
information systems in the UK which inconsistently collect
gender and sex data, and any patient who changes their
gender marker must change their NHS number [25]. This
risks the loss of vital health records, reducing the chance of
accurately linking these individuals' experiences across the life
course, and rendering invisible the health outcomes of this
group.

Our review found that the quality and detail of reporting on
methodologies used for linkage is highly variable across studies.
This is consistent with a recent evaluation of the quality of
reporting on linkage methodology in multimorbidity research
[3] that linkage processes are generally poorly reported. Errors,
changes over time, and missing data often hamper accurate
linkage attempts [2]. In addition, the included studies did
not investigate whether there were patterns in rates of
consent to linkage of reproductive health data, as there are

for the NHS national data opt-out [26], and thus we are
unable to understand which populations may be systematically
missed from reproductive health research. Therefore, increased
transparency within the linkage process, reporting on consent
to linkage, and better adherence to reporting guidelines [27—
29] can improve our ability to estimate risk of introduced bias
by linkage and any potentially inaccurate inferences drawn
from results.

As well as low levels of reporting on how linkage was
achieved, we found low engagement with the question of
whether linkage is ethical or desirable among members of
the public. Harron (2022) posits that the biggest barrier to
realising the full potential of data linkage is gaining and
maintaining public trust [2]. Fewer than 10% of studies
mention undertaking any public involvement in their work
and only one study was identified which explicitly set
out to explore the acceptability of creating linked data.
Whilst linkage of health data for research for public benefit,
is generally acceptable to the wider public, as long as
appropriate protections are in place [30], there has not been
engagement specifically focused on understanding whether
this is generalisable to reproductive health topics [27]. As
more data are created, concern over how data are used and
how identifiable an individual is within it has grown. Recent
controversies, such as the feared use of UK Biobank data by
race scientists [31] and the potential selling off of 15 million
customers’ genetic data as 23andMe faces bankruptcy [32],
have damaged public trust and shown how data resources can
cause harm. As data availability continues to increase, efforts
to utilise data linkage to answer novel questions should first
ensure that there is a strong ethical mandate driven by public
consultation to do so [33].

Strengths and limitations

To our knowledge, this is the first scoping review of primary
studies using linked reproductive data in the United Kingdom.
Through a systematic search, we have explored the breadth
of research activity in this field. Building on terms used in a
preexisting publication on data linkage [2], we have generated
sensitive search strings and identified many relevant studies.
The search, however, was limited to electronic databases
and did not include methods such as searching topic-related
websites or checking references, which could have identified
additional studies. Even without these additional searches, the
number of studies linking reproductive health data, particularly
over the last ten years, demonstrates growing interest in
this area. We extracted and summarised key information
about each primary study spanning both the scope and
methodological approach used. Given the large volume of
studies identified, we chose to utilise a closed category
data extraction tool, rather than one which was comprised
of open-ended questions, and instead included pre-defined
categories to give a comprehensive and high-level picture
of the identified studies’ characteristics. Our analysis, like
any other, is dependent on the accuracy with which review
authors code their findings. Quality assurance procedures were
in place to ensure consistency throughout the review team.
However, despite these efforts, some details may still have been
missed.
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Conclusion

There is now a substantial body of research using linked
UK reproductive health data. This has allowed researchers to
answer novel questions across reproductive health domains,
stages of the life course, service types, and different individuals.
However, there are significant inequalities and gaps in which
populations and reproductive health domains are represented
in these studies and methods of linkage are often poorly
reported, limiting the ability to assess the reliability of
conclusions. Further efforts to create a comprehensive linked
reproductive health data resource with robust linkage methods
and public mandate, would enable us to fill data gaps, examine
inequalities, explore reproductive health trajectories, and
understand care experiences and patient journeys that span
providers across primary, secondary, tertiary and independent
care.
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