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ORIGINAL ARTICLE

Exploring fertility knowledge amongst healthcare professional and lay
population groups in the UK: a mixed methods study
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aDepartment of Sexual and Reproductive Health, Faculty of Population Health Sciences, UCL Institute for Women’s Health, University
College London, London, UK; bFaculty of Health, University of Plymouth, Plymouth, UK; cDepartment of Development and
Regeneration, KU Leuven, Leuven, Belgium

ABSTRACT
As the average age of first-time parents continues to rise, there has been a concerted effort by
educators, policy makers and several reproductive health groups to improve fertility awareness.
This study explored fertility knowledge of lay men and women and healthcare professionals
(HCPs) using the same test instrument, providing a new and unique perspective compared with
previous studies. Results were obtained from 1082 survey respondents: 347 HCPs, 319 men and
413 women, 105 of whom were trying to conceive (TTC). A total of 35 interviewees were pur-
posively sampled to include 9 HCPs, 13 men and 13 women from the reproductive age range
and of varying ethnic and educational backgrounds. Interview data were transcribed and ana-
lysed using the framework method. The proportion of HCPs correctly answering the survey
knowledge questions was 47.1 (95% CI ¼ 41.7%, 52.5%) compared to 44.4% for women (95%
CI ¼ 38.9%, 50.1%); 49.9% (95% CI ¼ 39.0, 59.9%) for women TTC; and 32.5% (95% CI ¼ 27.1%,
37.9%) for men. HCPs were ranked as the most trusted source for seeking fertility information.
Overall HCPs did not demonstrate better fertility knowledge than lay participants, with inconsis-
tencies regarding where responsibility lies for providing the right information to patients. HCPs
need to improve their knowledge about fertility to help improve patient’s fertility awareness.
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Introduction

Childbearing at advanced maternal and paternal age has
shown a marked increase in many high-income countries
over the last two decades. In the UK, fertility rates for
women aged under 30 years were at the lowest level
since records began (The UK Office For National Statistics,
2021a). This UK ONS data also show that fertility rates
have decreased in all age groups except for women aged
40–44 years, in which they have more than quadrupled
in the past two decades. A similar trend is observed in
many high-income countries, with evidence so far show-
ing that the COVID-19 pandemic could be an exacerbat-
ing factor (Aassve et al., 2021; Berrington et al., 2022).
These trends show that individuals are progressively
delaying having children. In response, there has been a
concerted effort from educators, healthcare professionals
(HCPs), charities, reproductive health groups and govern-
ment policymakers, to improve fertility education.

Since earning potential generally tends to increase
with age, delaying parenthood is a rational economic
strategy, and one of the frequent reasons cited for
delaying childbearing (Leung et al., 2016). Economic
reasons such as studying, employment and career pro-
gression are not the only motivators for a delay in
family building but are collectively cited as the most
important reasons (Brand & Davis, 2011; Mills et al.,
2011). Changing social norms about ideal age for par-
enthood (McQuillan et al., 2011), education, availability
of contraception and assisted reproductive technolo-
gies are also contributing factors. Studies (Hodes-
Wertz et al., 2013; Koert et al., 2021; Mac Dougall
et al., 2013; Schytt et al., 2014) have shown that
delayed childbearing is not necessarily a conscious
choice; rather a complex interrelationship of factors
including financial and emotional stability, relationship
status, health and fertility status determine when or
whether women start to have children. Nevertheless,
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in many cases, the likelihood of conception is reduced
by a lack of awareness and knowledge regarding risk
of infertility with advancing maternal age and delayed
childbearing (Birch Petersen et al., 2015; Grace et al.,
2019; Harper et al., 2017).

Overall, the demographic shift towards delayed family
building is of increasing public health and clinical con-
cern due to elevated risks of poor maternal and foetal
outcomes (Cooke et al., 2012). Although most women
will be able to conceive naturally if they do so by the
age of 35 for those who have difficulty conceiving, poor
outcomes increase rapidly (RCOG, 2011). Improving fertil-
ity knowledge remains an important part of public
health initiatives for preventing involuntary childlessness
and helping individual achieve their desired family-build-
ing intentions (Garc�ıa et al., 2016; Grace et al., 2022a;
Virtala et al., 2011; Yu et al., 2016). Understanding repro-
ductive cycles and fertility are essential for both preg-
nancy prevention and pregnancy planning. Education
should enable men and women to understand how
their individual fertility may decline with age, based on
a combination of genetic (Stoop et al., 2014) and life-
style factors (Smith, 2015). Rapid advances in assisted
reproductive technologies highlight the emphasis placed
on potential solutions rather than the root causes, which
include poor knowledge about fertility.

Most studies designed to assess the level of know-
ledge of fertility and reproductive health have been con-
ducted in student population groups or those visiting
fertility clinics, as shown by a recent systematic review
(Perez Capotosto, 2021). Although such settings provide
good sources of closed population groups, findings are
not representative of the wider lay population. This
study aimed to assess fertility knowledge among differ-
ent population groups; men, women and HCPs using
the same test instrument, therefore, enabling direct com-
parisons between groups. The use of mixed qualitative
and quantitative research methods provides a deeper
insight into the issue; and the inclusion of men and
HCPs fills an important gap in literature as there is a
paucity of studies on this topic for both groups.

Materials and methods

Quantitative – survey

To assess the knowledge of the three population
groups, including those actively trying to conceive
(TTC), the survey test instrument was designed by
authors to cover fertility and reproductive health
topics including male and female reproductive biol-
ogy, basic definitions, age-related fertility decline and
conception. The survey questionnaire was adapted

from previous studies (Lampic et al., 2006; Zinaman
et al., 2019), using the UK Office for National Statistics
format for demographic characteristics to compare
with the general UK population. To test the survey
instrument’s validity and reliability, three pilot studies
were conducted, with revisions after each pilot study
prior to administering the final version (Supplementary
Tables) was online via the SurveyMonkeyVR survey soft-
ware and questionnaire platform. The survey included
lay men and women of reproductive age, and HCPs.
Men and women were recruited nationwide via online
newspapers and social media adverts with a target
sample size of 300 for each of the three core groups.
Not all HCPs groups contacted responded to our
request for participation. HCP participants were
recruited from professional bodies: Royal College of
General Practitioners, Royal College of Physicians,
Royal College of Nursing, Primary Care Women’s
Health Forum and doctors.org.uk. Participants who
signed up for the study were provided with a link con-
taining the study information and preliminary screen-
ing questionnaire to confirm eligibility based on the
inclusion and exclusion criteria. Those who met the
initial screening requirements were then provided
with access to the survey via a unique link and Study
ID Number which was connected to the email address
provided during the first stage, receiving a £10 elec-
tronic shopping voucher. Percentages and 95% confi-
dence intervals of questions answered correctly by
each group were calculated using MinitabVR Statistical
package. A Chi-Squared test was used to determine
whether the group of a participant was related to how
they responded to a question and whether there was
a statistically significant difference between groups.
HCPs who identified as men, women or women TTC
were grouped in the HCP category during analysis. As
there were multiple choice questions, the overall
chance of any of the analysis being significant was
adjusted by adjusting using the Bonferroni correction;
dividing the significance level by the number of tests
(0.05/9¼ 0.0056). Therefore, for each individual test,
we used a significance level of 0.0056; where p values
less than 0.0056 were considered significant.

Qualitative – interviews

Survey participants who had agreed to a follow-up
interview were recruited for the interviews. Criteria-
based purposive sampling was used to cover the
socio-demographic diversity of the population groups,
including age, ethnicity and education. Research
(Bowers et al., 2011; Guest et al., 2020; Saunders et al.,
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2018) indicates that a sample of 15–20 participants is
sufficient for theme saturation for this kind of study. A
total of 35 interviews (13 men, 13 women and 9 HCPs)
were conducted remotely by one trained interviewer.
Semi-structured interviews lasted 1 h on average,
questions from the topic guide developed by authors
covered: sources for seeking information on fertility,
fertility knowledge, myths and misconceptions, issues
and barriers associated with improving fertility aware-
ness. Interviewees received a £20 electronic shopping
voucher. All interviews were digitally recorded, tran-
scribed verbatim and coded electronically using the
NVIVO Pro version 11, QSR International. Analysis was
conducted using thematic framework methodology
(Gale et al., 2013), providing a structure into which the
data can be systematically interrogated and analysed
by case and by code. The coded framework matrix
was exported from the NVIVO software into a
Microsoft Excel file which was used for further examin-
ation, categorization and analysis. In summary, the
data analysis process consisted of the coding of indi-
vidual quotations verbatim, summarizing quotations,
grouping into higher order categories (themes) and
analysis within theme.

Favourable ethical approval was obtained from UCL
Research Ethics committee (Reference 8421/001). All
participants in this study participated voluntarily and
gave informed consent.

Results

Survey

Participant demographics
The sociodemographic characteristics of study partici-
pants are summarized in Table 1.

During study execution, the duration had to be
extended twice due to the difficulty encountered
recruiting men. Although male readership was
higher, national newspaper adverts which delivered
the required study sample size of women in less
than a 3-month period did not yield a similar num-
ber of men in 6 months. Additional adverts in sport-
ing sections of online newspaper adverts, targeting
gyms, sporting centres and a construction centre
were placed to attract more men. Recruitment of
male participants took 9 months in total versus two
and a half for women. Most HCPs were recruited
within 2 months; however, this may be due to direct
targeting of HCPs through professional bodies.
Figure 1 highlights the duration for recruitment of
study participants. The slower rate of engagement
by men is very notable.

As shown in Table 2, when asked to rank the most
trusted source of information, HCPs received the high-
est-ranked source of information. Women TTC ranked
the internet more highly than other groups.

In terms of knowledge of the fertility topics raised
in the survey, on average, HCPs in this study, did not
demonstrate better knowledge than lay groups, apart
from men. The proportion of each group correctly
answering the fertility knowledge questions is sum-
marized in Table 3.

The majority of HCPs who participated in the sur-
vey provide patients with fertility advice, the propor-
tion of each group is shown in Figure 2.

As shown in Table 4, when asked, HCPs (79.9%) felt
that it was the responsibility of HCPs to ensure that
men and women obtain accurate and reliable fertility
information.

Qualitative themes

In this section, we discuss the key themes from the
interviews.

Trust in healthcare professionals and responsibility
for providing information
Similar to the survey findings, during interviews, par-
ticipants reiterated that HCPs were the most trusted
on fertility issues:

I trust the healthcare professional most. And I think it’s
the same for my husband. We were talking about
moving off of contraception and moving in to wanting
to have a baby which is why he felt we should go to
the doctors at that point. You just can’t trust the
internet with these things., FP2 – Female, Age 32

Some HCPs expressed concerns regarding informa-
tion provided by other professionals and a lack of
trust in the information provided. There were inconsis-
tencies among HCPs regarding where responsibility
lies for providing the right information on fertility
awareness:

GPs are the ones who see women the most but I
guess Family Planning Clinics, discussing this kind of
thing at pill checks, and people who are having coils
put in. That would probably be the most appropriate
time when, as part of general reproductive health,
fertility issues should probably be discussed… when
they come into contact with their GP, where for blood
pressure check, to have more oral contraceptive or,
you know, dealing with family planning. HCP1 –
Doctor, Female, Age 33

There were suggestions that the responsibility
ought to lie with clinicians delivering the service
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Table 1. Sociodemographic characteristics of study participants.
Sociodemographic characteristics N %

General population 735 67.9
Men 319 29.5
Women 308 28.5
Women trying to conceive 105 9.7
Other 1 0.1
I prefer not to answer 2 0.2

Healthcare professionals 347 32.1
HCP men 132 12.2
HCP women 209 19.3
HCP women trying to conceive 6 0.6
Other – –
I prefer not to answer – –

Healthcare professionals – category 347 32.1
General practitioner (primary care) 96 8.9
Consultant (secondary Care) 77 7.1
Doctor – other 68 6.3
Nurse 74 6.8
Any other healthcare professional 32 2.9

Ethnicity – all participants
White 827 76.4
Mixed/multiple ethnicity 112 10.2
Asian 87 8.0
Black 45 4.20
Other ethnic groups 11 1.1

Education - all participants
Degree or equivalent and above 756 69.9
A levels, vocational level 3 and equivalent or above (post-secondary, pre-degree) 252 23.3
GCSE, vocational level 2 and equivalent (secondary) 61 5.6
No qualifications 6 0.6
Other 7 0.6

Occupation – all participants
Higher managerial, administrative or professional 128 11.8
Intermediate managerial, administrative or professional 198 18.3
Supervisory or clerical, junior, managerial, administrative or professional 326 30.1
Skilled manual workers 237 21.9
Semi and unskilled manual workers 70 6.5
Not earning, state pensioners, student, casual workers 123 11.4

Age – all participants
18–27 years 234 21.6
28–36 years 461 42.6
37–45 years 356 32.9
�46 years 31 2.9

Bold denotes subtotal.
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Table 2. Ranking of the most trusted sources for seeking information.
Source Men Women Women TTC HCPs

HCP Ranked 1 Ranked 1 Ranked 1 Ranked 1
Government or medical websites Ranked 2 Ranked 2 Ranked 2 Ranked 2
Books Ranked 3 Ranked 3 Ranked 5 Ranked 3
Magazines and newspapers Ranked 4 – – Ranked 4
Family and friends – Ranked 4 Ranked 4 –
Internet – general search Ranked 5 Ranked 5 Ranked 3 Ranked 5

Table 3. Percentage of lay population groups and healthcare professionals correctly answering fertility knowledge questions.
Question Men (%) Women (%) Women TTC (%) HCPs combined (%) Chi-squared test

What is ovulation? 92.2 92.1 92.6 95.1 p¼ 0.376
How long can the man’s sperm survive in a

woman’s body after sex?
12.2 31.1 34.7 34.6 p< 0.001

Which of the following best describes the
NORMAL menstrual cycle?

20.1 46.5 65.3 38.6 p< 0.001

How long is a NORMAL menstrual cycle length? 59.2 72.6 76.8 85.0 p< 0.001
When during her cycle is a woman MOST fertile

and MOST likely to become pregnant after
unprotected sex?

33.2 41.5 46.3 49.0 p< 0.001

Around what age does the male fertility start to
decline?

12.2 17.6 11.6 23.6 p¼ 0.048

Around what age does the female fertility start
to decline?

9.4 21.4 24.2 23.3 p< 0.001

How long do you think it normally takes most
healthy individuals or couples of peak
reproductive age to get pregnant?

21.6 32.4 47.4 27.7 p¼ 0.054

Average score per group for all questions,
95% CI

32.5 (27.1, 37.9) 44.4 (38.9, 50.1) 49.9 (39.0, 59.9) 47.1 (41.7, 52.5)
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69.74%

44.12%
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Figure 2. Proportion of healthcare professionals providing advice regarding fertility.
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whilst others suggested primary care practitioners.
Others suggested a more collaborative environment:

The primary care practitioners would probably need
some guidance and support from us [consultants] but I
think they do have a very big role which probably they
don’t utilise enough. HCP7 – Consultant, Male, Age 57

Many suggestions were made regarding improving
education, sharing responsibilities, and addressing the
problem at the preventive stage:

Rather than spending lots of money afterwards,
fixing the problem. HCP9 – Consultant, Female,
Age 55

Knowledge gaps
There were several knowledge gaps amongst HCPs
interviewed, some were aware of their own poor
knowledge, but many were not:

A lot of myths are out there both among
professionals as well as lay people. Even though I was
working as a professional I wouldn’t have said I was
particularly an expert and necessarily knew more than
the lay people … plus practices change all the time
so you know contraceptive advice, maybe a new type
of pill comes in and so knowledge and research is
moving on all the time. I think there is a lot of
ignorance. HCP3 – General Practitioner, Female,
Age 45

Concerns regarding access to HCPs and some reluc-
tance to seek advice
Patients’ concerns regarding HCPs were mainly about
accessibility, with many reporting waiting times as a
key barrier. Some stated that trying to find an
appointment can be stressful when working, and/or
that they did not feel the subject (their fertility) was
important enough to make an appointment with a
HCP. Others, especially men in our study, reported
reluctance to speak to their doctor on the topic due

to embarrassment or simply a general reluctance
around seeing a doctor:

I’m still the kind of person where I won’t go to the
doctor unless I’m dying. MP11 – Male, Age 36

Training for HCPs
General practitioners concurred that they had poor
education and training in this area, recommending
additional information on fertility and reproductive
health should be included as part of general HCP
training:

Currently I undergo clinical training, and I feel that
there is a lack of information regarding fertility etc.
within my field. We do touch upon it, on our course,
but I think that with the current climate it’s such a
significant part of people’s lives. I don’t think there’s
enough emphasis on training clinical staff when it
comes to fertility, obviously dealing with their patients
and their choices regarding it. HCP8 – General
Practitioner, Female, Age 36

Discussion

Overall, the study participants showed poor fertility
knowledge with men, on average, scoring lower than
women and HCPs in the survey, but women TTC
scored higher than all other groups. These results are
consistent with findings of other fertility awareness
studies (Hammarberg et al., 2017; Lampic et al., 2006;
Rovei et al., 2010), where men have shown poorer
knowledge of fertility and reproductive health than
women. Women TTC correctly answered knowledge
questions on the definition of ovulation menstrual
cycle and menstrual cycle length. However, questions
on conceiving were poorly answered. Studies (Boivin
et al., 2011; Greil et al., 2011; Peterson, 2017; Schardt,
2005) have shown that infertility can be a significant
source of emotional and psychological distress in indi-
viduals, therefore it is very important to improve
knowledge and awareness in this population group
and provide relevant support. Knowledge of male and
female age-related fertility decline was poor across all
study population groups with statistically significant
differences between groups. Less than 26% of each of
the population groups correctly identified a response
in line with current literature on fertility decline.
Interestingly, the most frequently selected option for
male fertility decline was ‘it never declines’. This is
contrary to literature evidence on age-related fertility
decline in men (Eisenberg & Meldrum, 2017; Harris
et al., 2011; Phillips et al., 2019; Urhoj et al., 2017).

Table 4. Responsibility for accurate and reliable fertility infor-
mation (HCPs).
In your opinion, whose responsibility is it to ensure men and women
obtain accurate and reliable fertility information? You can select more
than one %

1 Healthcare professionals 79.9
2 Government strategies and initiatives 74.1
3 Support organizations, charities, and reproductive health

groups
67.5

4 Patients – those seeking information 51.4
5 Primary education 48.6
6 Media 42.5
7 Secondary education 38.0
8 Other (please specify) 0.9

6 B. GRACE ET AL.



Although HCPs were cited as the most trusted and
used sources by all population groups, they did not
demonstrate higher knowledge than lay population
groups in this study and their role did appear to affect
knowledge. Poor fertility knowledge among HCPs has
been demonstrated by other studies (Garc�ıa et al.,
2017; Kadmon et al., 2014). Additionally, being in a
role that requires advising patients did not appear to
improve knowledge. The majority, 92.6% of GPs,
83.7% of nurses and 69.7% of consultants in this study
advise patients in this area. When asked to select
where responsibility lies for providing accurate infor-
mation on fertility awareness, most HCPs (79.9%)
selected ‘HCPs’ (that is other HCPs). Evidence from the
follow-up interviews showed that there were inconsis-
tencies regarding where responsibility lies for provid-
ing the right information and support. Suggestions
ranged from primary to secondary care to government
policies, further highlighting a lack of clarity on where
responsibility lies. Our findings are consistent with a
previous study on HCPs’ knowledge, attitudes, and
views of providing fertility and preconception care,
where there was poor knowledge and no clear con-
sensus on who takes the responsibility for providing
preconception care and advice (Ojukwu et al., 2016).

In addition to websites based on robust scientific
evidence and centres specializing in sexual education,
there remains an important need for additional train-
ing for HCPs on reproductive health as they are key
sources of information. HCPs in our study emphasized
the importance of preventive measures, such as
improving fertility awareness, instead of spending
funds on trying to address the impact of preventable
infertility. They also cited concerns around tailoring
information to the right patient and prioritizing issues
related to fertility because UK GP appointments are in
very high demand. Some expressed concerns regard-
ing tailoring information to suit varied patient types;
methods of introducing the topic to patients; limited
time to discuss issues with patients; and variations
due to practices and services. Other concerns covered
the timing of the discussions and how to broach the
topic with a patient, if not initiated. For issues like
these, we recommend a lifecourse approach such as
The Reproductive Life Plan (RLP) strategy as a useful
tool to implement across the UK. The RLP has been
advocated by many reproductive healthcare organiza-
tions and interest groups (American College of
Obstetricians and Gynecologists’ Committee on Health
Care for Underserved Women, 2016; Malnory &
Johnson, 2011; Stern et al., 2013; Tyd�en et al., 2016) in

order to help individuals achieve their desired fertility
intentions (Grace et al., 2022b).

While we emphasize the importance of good fertil-
ity knowledge to help individuals achieve their desired
fertility intentions, it is crucial to highlight the impact
of wider determinants in family building decision mak-
ing. A study on women who became pregnant after
the age of 40 (Mac Dougall et al., 2013) showed that
nearly half of those who had undergone in vitro fertil-
ization admitted that, even if they had the appropriate
knowledge prior to their years of peak fertility, their
circumstances at the time would not have permitted a
pregnancy. Another study (Cooke et al., 2012) sug-
gested limited choice regarding when to start a family.
Similarly, other studies (Bodin et al., 2021; Hviid
Malling et al., 2022), reveal that although individuals
may have reached a juncture in their lives when they
felt they should start a family, factors such as financial
stability, relationship and health affect decision mak-
ing. Highlighting the importance of health policies tak-
ing wider determinants, as a key part of fertility
awareness campaigns.

In terms of study strengths and limitations, to our
knowledge, this is the first fertility awareness study to
include men, women, women TTC and HCPs, there-
fore, enabling direct comparisons between groups.
Most of the studies exploring psychosocial aspects of
infertility have focussed on those seeking fertility
treatment, leaving a research gap in the general popu-
lation. The inclusion of men and HCPs in this study
fills an important gap in literature as there is a paucity
of studies for both groups, providing an opportunity
for inclusive innovative practices. The study included a
spread of socioeconomic demographic and HCP
groups. Different categories of HCPs were also repre-
sented. Another key strength of this study is the
mixed methods approach for assessing fertility know-
ledge. Most fertility awareness studies in the literature
are quantitative and survey based. Using mixed meth-
ods, we obtained deeper insights and better under-
standing regarding the fertility knowledge. Compared
to the general UK population (The UK Office for
National Statistics, 2021b), black and minority ethnic
groups whose views are underrepresented in fertility
awareness studies, were overrepresented in this study.

One of the main limitations of the study is that, as
with all surveys, participants and interviewees were
self-selected, which has implications for generalizabil-
ity. Additionally, the online recruitment method and
the potential bias towards more educated respond-
ents, was evident from the demographic data, where
over two thirds of the study population had achieved
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a degree or post graduate qualification. Nevertheless,
this did not appear to result in overall good fertility
knowledge. Since the recruitment of lay men took lon-
ger than the other groups, additional effort was made
to recruit men from specific sources, this may have an
impact on when comparing and women’ knowledge.
While in principle, the findings may be applicable in
similar contexts, the generalizability of the UK popula-
tion would need to be considered.

In conclusion, HCPs, especially primary care pro-
viders play a key role in improving fertility awareness
and are often cited as the most trusted source of
obtaining fertility formation but do not necessarily
have better knowledge than the general population.
Although school education is potentially an important,
widespread source of health information, it does not
adequately cover fertility education. There remains an
important need for additional training for HCPs on fer-
tility and reproductive health to facilitate promotion
of fertility awareness. In terms of wider implications,
improvements through a more holistic life course
approach to reproductive health, including family
building, should be a key component of public health
programmes. This requires collaborative initiatives sup-
ported by several stakeholders including, policy mak-
ers; HCPs, educators and other special interest groups
in order to help individuals achieve their desired fam-
ily-building outcomes.
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