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Background: Infertility is a global health challenge impacting quality of life,
particularly in low and middle-income countries such as Sudan. The Fertility
Quiality of Life (FertiQoL) tool, a standardized questionnaire, is pivotal in assessing
fertility-related quality of life. However, existing research on its utility has primarily
been conducted in Global North and High-Income Countries, highlighting the
need to shift away from neocolonialism to promote truly inclusive research and
effective healthcare practices. Science diplomacy, through the adaptation and
culturally sensitive implementation of research tools, can serve as a catalyst
for addressing health disparities on a global scale. This study aims to assess
methodological and cultural considerations that impact the implementation of
the FertiQoL tool in Sudan, framed within the context of science diplomacy and
neocolonialism. By investigating the challenges and opportunities of utilizing
this tool in a non-Western cultural setting, we seek to contribute to the broader
discussion on decolonizing global health research.

Methods: Utilizing an explanatory sequential design involving surveys and
interviews, we conducted a study in a Sudanese fertility clinic from November
2017 to May 2018. A total of 102 participants were recruited using convenience
sampling, providing socio-demographic, medical, and reproductive history
data. The Arabic version of FertiQoL was administered, with 20 participants
interviewed and 82 surveyed (40 self-administered and 42 provider-
administered). We applied descriptive statistics, one-way ANOVA, thematic
analysis, and triangulation to explore methodological and cultural nuances.

Results: Most participants were educated women who lived in urban areas. While
the ANOVA results revealed no statistically significant differences in FertiQoL
scores based on the mode of administration [core score (F(2,99) =1.58, p = 0.21,
7>=0.03) and domain scores: emotional (F(2,99)=1.85 p=0.16, #*>=0.04);
mind/body (F(2,99) =1.95, p = 0.15, 52 = 0.04); relational (F(2,99) = 0.18, p = 0.83,
n?=0.04); and social (F(2,99)=1.67, p=0.19, #*=0.03)], qualitative insights
unveiled vital cultural considerations. Interpretation challenges related to
concepts like hope and jealousy emerged during interviews. Notably, the social
domain of FertiQolL was found to inadequately capture the social pressures
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experienced by infertile individuals in Sudan, underscoring the importance
of region-specific research. Despite these challenges, participants perceived
FertiQolL as a comprehensive and valuable tool with broader utility beyond
assessing fertility-related quality of life.

Conclusion: Our findings emphasize the significance of incorporating cultural
sensitivity into the interpretation of FertiQoL scores when implementing
it globally. This approach aligns with the principles of science diplomacy
and challenges neocolonial structures by acknowledging the unique lived
experiences of local populations. By fostering cross-cultural understanding and
inclusivity in research, we can enhance the implementation of FertiQoL and pave
the way for novel interventions, increased funding, and policy developments in

the Global South, ultimately promoting equitable global health.

KEYWORDS

infertility, FertiQoL, quality of life, cultural considerations, methodological
considerations, Sudan, science diplomacy, Global South

Introduction

Infertility is a global public health issue with severe consequences,
such as having a negative impact on Quality of Life (QoL) (1-5). QoL
is defined by the World Health Organization (WHO) as “an
individual’s perceptions of their position in life in the context of the
culture and value systems in which they live, and in relation to their
goals, expectations, standards and concerns” (6). According to the
WHO, the lifetime incidence of infertility in High Income (HIC) and
Low-and Middle-Income Countries (LMICs) is 17.8 and 16.5%,
respectively, (7). Despite no significant differences in infertility
occurrence between these countries, it is known to pose especially
negative outcomes in LMIC populations (8-12). This may be related
to the lower prevalence and utilization of infertility services in LMICs
due to a shortage of public financing and cultural stigmas associated
with publicly disclosing fertility-related issues (13, 14).

Impact on QoL has been used to evaluate personal perception of
adjustment to health-related issues and life events (6), as such, the
Fertility Quality of Life Tool (FertiQoL) was developed to provide a more
standardized way to measure the impact of infertility and involuntary
childlessness on QoL (2). Despite being translated into 48 languages and
globally validated (15), only a limited number of studies have explored
the cultural relevance of FertiQoL items in psychometric testing (16, 17).
The current landscape demands a paradigm shift in global health
research, necessitating the integration of science diplomacy principles
and a heightened focus on cultural sensitivity. Science diplomacy
involves the convergence of science, technology, and political interactions
to address pressing social, environmental, and economic issues within
and between countries, including global public health challenges such as
infertility (18, 19). Recent research underscores the importance of
context-adapted policies based on decolonized research to effectively
tackle global health issues (20). This study seeks to contribute to this shift

Abbreviations: ART, Assisted Reproductive Technology; HIC, High Income Country;
IVF, In vitro Fertilization; LMIC, Low and Middle-Income Country; PT, Patient; QoL,
Quality of Life; TT-SSC, Task Team for South—South Cooperation; FertiQoL, The
Fertility Quality of Life Tool; WHO, World Health Organization.
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by examining methodological and cultural considerations in the
implementation of the FertiQoL tool in Sudan, thereby aligning with the
principles of science diplomacy and challenging neo colonial structures.

Infertility in Sudan presents a significant societal challenge,
evident in the increased interest of the Federal Ministry of Health and
the rising number of private treatment clinics (21). However,
treatments for infertility require individuals to navigate the complex
interplay between financial limitations and cultural pressures. The
financial burden of infertility treatment prevents healthcare
professionals from supporting a majority of infertile individuals. This
is because infertility healthcare centers are not equally distributed in
developing countries, with more low-income regions depending
primarily on limited resources from non-profit organizations who
often do not prioritize fertility treatment (22). Thus, the limited access
and high cost of treatment is a barrier for many patients. Additionally,
rigid gender norms attribute the responsibility for infertility primarily
to women. This subjects women to blame and exposes them to societal
stigma, often leaving them to seek medical help alone (23, 24). This
limited support for infertile women is reflected in studies reporting
instances of domestic violence, divorce, and social isolation in LMICs
(25). These problems highlight the urgency of addressing infertility in
Sudan and other LMICs, with tools like FertiQoL offering insights into
understanding this burden.

The current study is part of a larger project examining the
feasibility and acceptability of using fertility tools in LMICs, and
preliminary results of that project (26-28) indicated that there might
be some methodological and cultural considerations that need to
be examined further to facilitate implementation of the FertiQoL in
Sudan and other LMICs (28). This is a necessary step for research as
it positions the Global South at the center to ensure its validity
globally. Furthermore, the findings could potentially encourage
government funding into medical aid and awareness concerning
reproductive health.

One methodological issue that became apparent during the
project, was that the mode of administering the FertiQoL might
impact how the questions are interpreted and answered. To address
this concern, we added an additional dimension to the study to
investigate how the mode of administering could impact FertiQoL
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scores, which, to our knowledge, has not been examined. There is
disagreement in the literature about which administration mode of
self-assessment enhances accuracy (29-32). Moreover, Likert scales,
as used by the FertiQoL, are especially susceptible to these types of
response biases, as reported by a study on a Spanish population (33).
A global study by Harzing et al. (34) points out that Likert scales lack
nuance when it comes to cross-national research due to language
biases. For self-assessment of QoL specifically, evidence is mixed, with
some studies suggesting that there might not be a difference between
face-to-face interviews and surveys (31), while others report that
predicting QoL was improved using questionnaire-based than
interview-based assessment (30). A recent systematic review on the
global use of QoL measures/tools, reported that interviewing is the
most commonly used method to assess QoL since it increases response
rates and reduces errors due to misunderstanding or confusion about
questions (32).

It is well documented that social desirability bias (the desire to
present one’s best self) appears more during interviews and other face-
to-face interactions than while completing self-administered
questionnaires (29, 35). Additionally, acquiescence bias (the
propensity toward more ‘yes saying’ and agreeing with others to
appear ‘easy going’) is also exaggerated in face-to-face interactions (29,
36). These biases are especially pertinent to sensitive topics or ones
that are perceived as violating social norms (36, 37). Characteristics of
the interviewer, such as race or gender can also influence the response
bias (e.g., social desirability, acquiescence bias) and enhance or
degrade the accuracy of the data collected (36). On the other hand,
interviewers can pick up on subtle cues, like hesitance that can
be indicative of response bias and could potentially mitigate these
biases or at least make note of them. It has also been reported that
interviews can enhance recall as the interviewer can redirect the
interviewee (29).

To examine the impact of the mode of administration
we compared provider-administered and participant-completed
FertiQoL. We also compared interviews with provider-administered
mode (where the provider can clarify items but there is no redirection
or prior discussion of anything that could trigger memories) to
determine if talking about the issue before completing the FertiQoL
(in the interviews) would have an impact. We anticipated that the
FertiQoL scores would differ based on mode of administration.

It is also well recognized that the implementation of English
language tools can be enhanced by ensuring that translation is
augmented with an examination of cultural appropriateness (38, 39).
This is exemplified by studies that show that culturally appropriate
interventions have better outcomes (40). As the initial development of
FertiQoL only sampled participants from countries in the Global
North (Australia, Canada, New Zealand, United Kingdom, and the
United States), it has proven difficult to directly apply some items of
the tool to individuals in LMIC and Global South countries due to
differences in culture that mediate the effect of infertility on quality of
life in these areas (2, 41). Specifically, there are very few studies
assessing the validity of FertiQoL in the African continent, making it
difficult to determine exactly which items may be irrelevant or subject
to improvement (28). Thus, to understand the importance of cultural
appropriateness examination of cultural factors that could potentially
impact the implementation of FertiQoL in Sudan is essential.

Some key cultural considerations in this region are the prominent
ideology positioning child rearing as a necessity, and the taboo
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surrounding discussions of infertility (42). This may add pressure for
individuals living in this region, making it difficult for them to answer
all questions on the tool truthfully. It is therefore necessary to adopt a
qualitative approach spearheaded by researchers in the region who
have a clear understanding of local culture and societal norms. This
could provide a richer insight into the lived experiences of those
dealing with infertility as aimed by this study. This is especially
important as many studies in the African continent have been
conducted by foreign researchers that have not collaborated with local
professionals nor taken cultural context into consideration when
reporting results, thus perpetuating the cycle of neocolonialism in
research (43).

Considering this, the main aim of this mixed methods study was
to investigate methodological and cultural factors that could
potentially impact the effective implementation of FertiQoL in
Sudan and other LMICs, informed by the patients’ perspectives. This
approach aligns with the principles of science diplomacy,
emphasizing collaboration and inclusivity in research. To achieve
this aim, we set out two objectives. The first objective was to
determine if FertiQoL scores would differ significantly based on
mode of administration (quantitative data). The second objective
was to examine whether there were cultural issues that surfaced in
the interviews (qualitative data) that could explicate the FertiQoL
scores (quantitative data) and vice versa. We used a mixed methods
approach because it can help reveal patterns by comparing cases and
personal stories from the individuals’ perspectives (44), thereby
offering a better understanding of the challenges and opportunities
with  FertiQoL
cultural contexts.

associated implementation in  diverse

Materials and methods
Study design

In this mixed methods study, we used an explanatory sequential
design. The study comprised surveys and semi-structured interviews
with Sudanese men and women attending a semi-private fertility
clinic in Khartoum (capital of Sudan). Participants were randomly
assigned to one of the three modalities of administering the FertiQoL:
(1) questionnaire completed by participant without assistance of a
provider (survey-self-administered); (2) questionnaire completed by
a research assistant (survey-provider-administered); and (3)
questionnaire completed by the interviewer at the end of the
qualitative interview (interview). In the self-administered version, the
participants read and answered the items independently. In the
provider-administered version, a research assistant read the items and
noted the answers. In the interview version, the interviewer conducted
the FertiQoL (read the items and noted the answers) at the end of the
interview, after the discussion of how infertility has impacted their
lives. In both the second and third versions the participants did not
see the written FertiQoL. The interviews were used to differentiate the
subjective lived experience reported spontaneously (prior to
FertiQoL) with that captured by
FertiQoL. Additionally, interviewees were asked about their

administration  of
experience using FertiQoL and how they felt about the results (after

administration of FertiQoL). At the end of all variations, we debriefed
and thanked participants.
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Participants and recruitment

Using convenience sampling we recruited patients attending the
clinic from November 2017 until May 2018 and there were no
exclusion criteria. This is a tertiary clinic and all patients attending this
clinic have been referred here for infertility. Ethical approval was
sought and provided by the Universities. Patients were approached in
the clinic waiting room by a research assistant and invited to
participate in the study, in a private room in the clinic before their
appointments (the clinic has long wait times, therefore participants
could take part in the study during that wait time). Those who agreed
were briefed and signed the consent form. We collected demographic
data and administered the FertiQoL for all participants.

We used a sequential random sampling method to include
patients to participate in the different arms of the study (self-
administered, provider-administered and interview). Eighty-six
patients were asked to participate in the survey of which 82 (95.3%)
agreed and completed the survey (self and provider-administered).
Twenty-two patients were asked to participate in the interview, of
which 20 (91%) agreed and completed the interviews. We continued
recruitment for the interviews until there was data replication and
redundancy, saturation of data and point of diminishing returns was
reached (45). The interviews lasted approximately 30 min and the
participants were first asked about their demographic information,
medical and reproductive history, then open-ended questions about
the impact of infertility on their lives, followed by administration of
the FertiQoL. We then scored the FertiQoL and discussed those scores
(including visual bar charts) with participants. The interviews were
audio recorded, transcribed and translated by RRB.

Materials

Detailed information about the materials used, translation,
procedures and data analyses have been published (28). Surveys
consisted of a consent form, background information (demographic,
medical and reproductive history, e.g., age, past fertility history) and
the Arabic FertiQoL. Only the core module of FertiQoL was used,
which is scored out of 100, and higher scores indicate higher quality
of life. The treatment module was not used as the clinic director
suggested that this might make the participants confused about the
treatment they will receive (they might think how they respond to the
treatment questions will impact on the type of treatment they receive).
Interview topic guide contained the same materials as the survey in
addition to open-ended questions about the impact of infertility on
QoL (e.g., ‘How has infertility affected your life?”) and questions about
the FertiQoL results (e.g., after being shown their results, participants
are asked: ‘How do these scores compare to your experience, do they
accurately reflect what you are feeling?’).

Data analysis

We used STATA (version 15) to generate descriptive statistics and
one-way ANOVA to compare the three groups. We conducted a
one-way ANOVA to compare means from the three modes of
administering the FertiQoL: self-administered, provider-administered
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and interview. To estimate the effect size, we calculated Eta-squared
(7*) which indicates the proportion of the total variance in the
FertiQoL scores that can be attributed to the mode of administration.

RRB and EK conducted thematic analysis (46), using inductive
coding to assess the emerging themes and a second round of thematic
analysis to triangulate the data [(44, 47), see (28) for details about the
analytic process]. To bolster the trustworthiness of the methods and
findings, we used the Critical Appraisal Skills Program best practice
guidelines for qualitative research (48, 49).

Reflexive statement

The research team comprised two seasoned qualitative researchers
specializing in infertility. RRB, a clinical psychologist and researcher,
brought extensive knowledge of the cultural context (as she is
Sudanese) and therefore offered an insider perspective to
understanding the data. RRB designed the study, prepared the
interview materials, and conducted the interviews. EK, a psychologist
with 12years of experience in infertility, provided insights into the
phenomenon and its impact on Quality of Life (QoL). Being
non-Sudanese, EK offered an external viewpoint on the cultural
aspects. RRB and EK collaborated on qualitative data analysis, result
interpretation, and preparing the manuscript. Our awareness of our
respective research positions in relation to the content led to insightful
discussions during the analysis phase.

Results

Socio-demographic and reproductive
characteristics

Detailed description of socio-demographic results for the whole
sample (n=102) have been published (28). Table 1 shows socio-
demographic characteristics separated by mode of administration of
FertiQoL. As shown in Table 1, in all three groups most of the
participants were women who were educated beyond secondary
school and lived in urban areas. Overall, there were no statistically
significant differences in the baseline socio-demographic and
reproductive characteristics between the three groups. However, there
were minor differences between the groups. For example, the average
age was different for the three subsamples: in the interview subsample
(n=20), the average age was 33years; in the self-administered
questionnaire subsample (n=40), it was 32 years; and in the provider-
administered questionnaire subsample (n=42), it was almost 36 years.
Most participants in all three groups were infertile for about 4 years
and the reason for infertility was ‘female factor only’ in most cases.

FertiQoL scores

The mean core score for the sample was (M =76.02, SD=16.26),
the mean domain scores were, emotional (M=71.61, SD=22.04),
relational (M =78.06, SD =16.62), mind/body (M =74.06, SD =22.53)
and social (M =78.88, SD=18.24).
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TABLE 1 Sample characteristics by mode of administration of the FertiQoL.

Characteristic Mean (SD)
Total (n =102) Interview Self-administered Provider-
(n=20) (n =40) administered
(n = 42)
Age (years) 33.89 (7.82) 32.8(9.3) 32.4(3.2) 35.9(7.5)
Duration of infertility (years) 4.62 (3.46) 4.1(2.9) 4.3 (3.5) 3.8(3.2)
n (%)
Gender Females 72 (70.6%) 17 (85%) 28 (70%) 27 (64.3%)
Males 30 (29.4%) 3 (15%) 12 (30%) 15 (35.7%)
Residence Urban 73 (71.6%) 15 (75%) 27 (67.5%) 31 (73.8%)
Rural 29 (28.4%) 5(25%) 13 (32.5%) 11 (26.2%)
Education Secondary or less 32 (31.4%) 7 (35%) 11 (27.5%) 14 (33.3%)
More than secondary 70 (68.6%) 13 (65%) 29 (72.5%) 28 (66.7%)
Yes 54 (52.9%) 11 (55%) 16 (40%) 20 (47.6%)
Consanguinity No 48 (47.1%) 9 (45%) 24 (60%) 22 (52.4%)
Female factor only 35(34.3%) 12 (60%) 7 (17.5%) 16 (38.1%)
Source of infertility All other sources 67 (65.7%) 8 (40%) 33 (82.5%) 26 (61.9%)
Previous pregnancy Yes 22 (30.6%) 5/17 (29.4%) 10/28 (35.7%) 7127 (25.9%)
(n=72) No 50 (69.4%) 12/17 (70.6%) 18/28 (64.3%) 20/27 (74.1%)

SD, standard deviation; n, sample size.

TABLE 2 Core and domain score means and standard deviations for the
different modes of administration of the FertiQoL in this sample of
Sudanese men and women (n =102).

FertiQoL Mean (SD)

Interview Self- Provider-

n=20 administered  administered
n=40 n=42

Core 76.82 (11.41) 72.60 (19.21) 78.89 (14.84)
Emotional
domain 66.67 (17.83) 68.96 (23.61) 76.49 (21.81)
Relational
domain 80.00 (10.87) 77.92 (15.63) 77.27 (19.78)

Social domain 81.46 (12.64) 74.79 (22.49) 81.55(15.43)

Mind/body

domain 79.17 (16.17) 68.75 (27.86) 76.68 (18.54)

SD, standard deviation; n, sample size.

Objective 1: different modes of
administration of the FertiQoL

Table 2 shows the FertiQoL core and domain scores (mean and
SD) for the three modes of administration. Results of one-way
ANOVA showed that there were no statistically significant differences
between group means for core FertiQoL scores (F(2,99)=1.58,
p=0.21, #*=0.03) and domain scores: emotional (F(2,99)=1.85,
p=0.16, 7*=0.04); mind/body (F(2,99)=1.95, p=0.15, 7=0.04);
relational (F(2,99) =0.18, p=0.83, *=0.04); and social (F(2,99)=1.67,
p=0.19,7=0.03). These results indicated that there was no significant
difference in scores between the three modes of administering
the FertiQoL.

Frontiers in Public Health

Objective 2: thematic analysis and
triangulation

Two main themes emerged from thematic analysis of the
interview data, with several subthemes. Theme 1: Lived experiences
and FertiQoL scores, Subtheme (1.a) FertiQoL confirmed the lived
experience for the majority of participants; Subtheme (1.b)
discrepancy between the lived experience reported in the interviews
and the participants’ FertiQoL scores for some participants. Theme
2: Potential utility and acceptance of FertiQoL, Subtheme (2.a)
FertiQoL represented an icebreaker to start sensitive conversations;
Subtheme (2.b) Clarifications for specific items (FertiQoL
questions); and Subtheme (2.c) Other feedback regarding
implementation of the FertiQoL in Sudan; (See Table 3 for these
themes, with descriptions and explanations of the themes).

Theme 1: lived experiences and FertiQoL
scores

This theme encompassed whether the FertiQoL confirmed the
lived experience or if there were discrepancies between FertiQoL
scores and the lived experience.

Subtheme (1.a): FertiQoL confirmed the lived
experience for the majority of participants

The majority of participants expressed agreement with the
FertiQoL results presented to them at the end of the interview,
affirming that the scores resonated with their personal experiences. In
addition, triangulation of data indicated that for most participants the
FertiQoL results (quantitative data) were congruent with their
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TABLE 3 The themes that emerged from the data with the description and explanation of themes.

Themes

Theme 1: Lived experiences and FertiQoL scores

Description

This theme explores participants reactions to FertiQoL
results, focusing on whether they agreed with the scores

presented to them.

10.3389/fpubh.2024.1375643

Explanation

‘While majority of participants self-reported lived
experiences as shared in interviews was consistent with
FertiQoL scores, inconsistencies existed for some

participants.

Subtheme 1.a: FertiQoL confirmed lived

experience for majority of participants

This subtheme explores instances where participants’
FertiQoL scores were reflective of their lived

experiences as reported in interviews.

The majority of participants acknowledged that FertiQoL
accurately reflected their emotional experiences related to

infertility.

Subtheme 1.b: Discrepancy between lived
experience reported in interviews and participants’

FertiQoL scores for some participants

This subtheme explores instances where participants’
self-reported experiences in interviews did not align
with their FertiQoL scores, highlighting potential

discrepancies.

Despite congruence for most participants, some showed
hesitancy or denial in reporting negative impacts during

interviews, which contradicted their FertiQoL scores.

Theme 2: Potential utility and acceptance of

FertiQoL

This theme explores participants” perspectives on how
FertiQoL could extend beyond its intended purpose,
potentially serving as an icebreaker or offering insights

into financial aspects.

FertiQoL emerged as a self-reported suitable tool by the
majority of participants, but some reported shortcomings

such as the lack of items related to financial considerations.

Subtheme 2.a: FertiQoL represented an icebreaker

to start sensitive conversations

This subtheme focuses specifically on the potential of
FertiQoL to initiate conversations about the impact of
infertility, serving as a cue for individuals to reflect on

their experiences.

Participants highlighted that FertiQoL could serve as an
icebreaker, prompting reflection on the broader impact of
infertility and providing patients with a language to
articulate their experiences. They also pointed out the
absence of financial considerations in the tool, suggesting
its potential enhancement for a more comprehensive

assessment.

Subtheme 2.b: Clarifications for specific items

(FertiQoL questions)

This subtheme delves into participants seeking
clarifications for certain FertiQoL items, shedding light
on potential issues related to the comprehensibility of

these questions.

Issues arose regarding the clarity of specific FertiQoL
items, as evidenced by instances where participants sought

clarifications.

Subtheme 2.c: Other feedback regarding

implementation of FertiQoL tool in Sudan

This subtheme delves into participants’ feedback
regarding the suitability of FertiQoL in Sudan.

While the majority found FertiQoL suitable, others pointed

out the absence of financial considerations. This suggests

that modifications may be needed to enhance the tool’s

comprehensiveness.

reported lived experience (qualitative data). For example, PT 2, a
33-year-old man who had one of the lowest scores on the Emotional
domain (33.3) stated: “it’s been five years and God has not given me a
child, and this is what’s affecting me, a lot for me, it’s really hard for
me, it has affected all aspects!”

Subtheme (1.b): discrepancy between the lived
experience reported in the interviews and the
participants’ FertiQoL scores for some
participants

Despite the congruence between the FertiQoL and the reported
lived experience for most participants, we found that some of the
participants either denied or were hesitant about reporting a
negative impact of infertility in response to the open-ended
questions in the interviews. However, this negative impact was
evident from their responses on the FertiQoL, especially on the
emotional and relational domains. For example, PT 5, a 41-year-old
woman, when asked how infertility had affected her life in an
open-ended.

question, she denied relational problems and upon further
probing when asked specifically if her infertility had affected her
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married life she responded: “no it has not affected me” However,
her relational domain score was only slightly above average (62.5),
suggesting some impact on the spousal relationship. Furthermore,
in most of these cases when the participants were shown their
FertiQoL results at the end of the interview, they confirmed that
they agreed with the scores. For example, when we asked PT 3, a
31-year-old woman, if her life had been impacted by infertility in
the interview prior to the FertiQoL, she stated: “no it has not been
affected, I do not feel it has been affected!” However, after seeing
that her FertiQoL emotional score was 62, she said “yes, there is a
very small effect”

Another area where there was a difference between the qualitative
and quantitative data was social pressure. Social pressure was a
pervasive theme that emerged in the qualitative analysis, it was
discussed by 12 of the 17 women interviewed. Many of the participants
described social pressure as a negative consequence of infertility,
especially in the form of intrusive questions from family, friends and
society in general. Triangulation of the data revealed that the codes for
this theme all related to being asked too many questions about
childlessness by family and friends and the pressure this creates, while
the FertiQoL social domain items mainly pertain to social engagement
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TABLE 4 English and Arabic versions of the FertiQoL items that needed clarification and the number of participants who sought clarification.

Arabic version

FertiQoL item number

Q4 Do you feel able to cope with your fertility o8 dazlll ellSline dgzlse e 136 bl j=is Jo 2
problems? Sdgazl

Q7 Do your fertility problems cause feelings of 5 8yl yemad] b Dgazdl JTlie s Ja 3
jealousy and resentment? Selaad)

Q9 Do you fluctuate between hope and despair Sl s 15 oY1 0 Lo Dysline rmils Jo 4
because of fertility problems? Sdygazdl

Q10 Are you socially isolated because of fertility Sigazdl JSlin o Lelazz! Jgzme Col Ja 2
problems?

Q15 Have fertility problems strengthened your b i lalidll o) dgasdl Sl C3pe S 5
commitment to your partner? Sebilo

Q22 Do you feel social pressure on you to have (or | Jubl ebat 055 oY elds sluir) iy y=i3 Jo 2
have more) children? S(JELY e w3kl of)

Q, question.

and social support, except for item 22 which asks directly about social
pressure. Qualitative data analysis also indicated that the social
domain score was the highest (compared with emotional, relational
and mind/body) domain score for the whole sample.

An example of this triangulation includes PT 20, a 25-year-old
woman. When asked about the impact of infertility on her life, she
said: “with my husband I have no problem, but with social
relationships, whenever I meet someone, they always ask ‘not three
yet? What’s happening? What have you done so far [regarding
treatment]’ they always ask questions” and when asked how that
makes her feel she replied: “I feel upset, I feel irritated!”

However, this was not reflected on her FertiQoL scores, core
(80.2) and social domain (91.7). A similar situation occurred with PT
13, a 24-year-old woman (Social domain score 87.5) who said “..of
course, you know I mean here in Sudan you know this issue of having
kids is important. You get married they ask you ‘not three yet?” The
issue, it has an effect on your emotions even on your husband, his
friends ask him ‘not three yet?’ So, the emotional effect is always huge.
I cannot tell you, with every period you have this emotional reaction
and disturbance, just this awful thing” From this statement one
would conclude that infertility is affecting her socially and
emotionally. However, her FertiQoL score for the social domain (88)
does not reflect this accurately, but her emotional domain score (66)
was more consistent with what she stated. In addition, several women
reported pressure from family and friends asking questions but when
asked directly if this pressure would impact social engagement, they
said no.

Theme 2: potential utility and acceptance
of FertiQoL

This theme was about the different participants’ experience and
feedback which demonstrated that FertiQoL could potentially be used
beyond its designed purpose, in different cultural contexts. There were
three subthemes:
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Subtheme (2.a): FertiQoL represented an
icebreaker to start sensitive conversations

We found that the FertiQoL can potentially be used as an
icebreaker or a ‘cu€’ for patients to think about the impact of infertility
on their lives as it provides the language to describe their experiences.
This was especially evident from the shift in attitude that some
participants had when they were shown their results at the end of the
interview. Therefore, it can potentially be used by individuals as a
reflective tool throughout their infertility journey to enable them to
think about how infertility has impacted their lives. For example, PT
11, a 27-year-old woman, described being very upset by her infertility
in the interview, but when shown that her score for the emotional
domain was high (50), she reflected “I'm under pressure from these
things. So perhaps the pressure I'm under is less when I'm
undergoing treatment”

Subtheme (2.b): clarifications for specific items
(FertiQoL questions)

This theme encompassed issues regarding the comprehensibility
of some of the FertiQoL items. Items were included in this theme only
if more than one respondent sought clarification for the item. Table 4
shows the six items where the participant either asked what the item
meant, looked confused or was unable to answer. For example, ‘Q15-
Have fertility problems strengthened your commitment to your
partner?, required clarification for five participants, mainly because
the connection between the concepts ‘commitment’ and fertility
problems’ was unclear. For details regarding the items (English and
Arabic) as well as how many participants sought clarification for each
item see Table 4 and supplemental materials for full versions of
English and Arabic FertiQoL.

Subtheme (2.c): other feedback regarding
implementation of the FertiQoL in Sudan

Most participants felt it was suitable (28), however, one
participant, PT 13, a 24-year-old woman, felt that it was missing the
financial aspect. After viewing her scores, she said that it should
be lower “because the impact on my life is more, I mean from a
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financial perspective, from the treatment that could be very expensive.”
And when asked if the tool was comprehensive, she said “only the
financial was not mentioned, you talked about everything...except
this financial, it really does have a big impact...if you included the
financial it would give you a better score, more accurate.”

Discussion

In line with previous research, the results indicated cultural
factors that could potentially impact the implementation of FertiQoL
(42, 50), however, methodologically, the different modes of
administration of the tool appeared to be comparable in this context.
The results overall suggested that participants perceived the FertiQoL
to be comprehensive and understandable and had utility beyond
assessment of fertility related QoL such as helping patients reflect on
how infertility had affected their lives, which might be especially
relevant for cultures where such discussions are difficult (50). It
became evident that the interpretation of certain items or domains
could benefit from a culturally sensitive perspective to align more
closely with patients’ lived experiences. Addressing these cultural
considerations could enhance the implementation of FertiQoL,
aligning with Khupe and Keane’s assertion that research should
be culturally driven and based on their culture, language, and ideology
to be advantageous to people (51). This can only be accomplished
through the removal of Eurocentric perspectives from research to
make it relevant to the Global South.

Specifically, interpretation of quantitative results indicated that
FertiQoL mean scores overall and in each domain were not affected
by mode of administration of the FertiQoL, consistent with published
reviews and studies regarding mode of administration of surveys and
questionnaires (35, 52, 53). This could be because the participants
were equally forthcoming (or not) while addressing the items in all
three modalities. It appears that social desirability, which is related to
worry about creating bad impressions, is equally applicable to the
different modalities of survey (interview, self-administered focus
group etc.), since they all rely on self-report (35, 52-54). However, one
caveat is that these subsamples appeared to be demographically and
medically similar therefore the same might not be true for groups that
are very different from each other.

The themes that emerged indicated that for the most part the
FertiQoL confirmed the lived experience as expressed in the
interviews except for a few minor discrepancies due in large part to
cultural nuances. These discrepancies would typically be disregarded
in neocolonial research, but the current study’s decolonised approach
puts these details in the foreground. It also appeared that the FertiQoL
is a comprehensive tool from the patient’s perspective, except for the
lack of impact of financial burden of infertility, which might
be especially significant in places like Sudan where the cost of
treatment is not covered by the government (24). This is an important
consideration as women with lower incomes rely more on reproductive
health interventions from the government than women with higher
income (55). Potential utility and extended use of the tool emerged
from the analysis as FertiQoL appeared to help participants see that
there is an impact and which areas were affected, confirming that it
can be used by providers to help patients identify problem areas and
self-reflect. The participant’s emphasis on the financial burden of
treatment can contribute to the science diplomacy discourse by
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shedding light on this issue for infertile individuals. A systematic
review by Njagi et al. (14) was the first to compare medical costs for
Assisted Reproductive Technology (ART) across LMICs and found
them to be up to 200% of the GDP per capita in Africa and South-East
Asia. Whereas the lower costs of ART in Eastern Mediterranean
regions and Americas was correlated with regulatory policies of ART
and more government funding mechanisms. The present findings may
encourage further investigation of these financial issues specifically in
Sudan and similar Global South countries and promote the
development of appropriate ART regulations and public funding
mechanisms for infertility treatment. This can ensure wider access by
acknowledging and integrating infertility treatment in universal
healthcare funding coverage. Outcomes from science diplomacy
research have already come into fruition as evidenced by Gerrits et al.
(13) who set up a project funded by the Dutch Ministry of Foreign
Affairs to increase infertility awareness in Kenya and Ghana.
Organizations such as this could foster improved diplomatic relations
amongst Global South and Global North regions and motivate
increased financial support for underfunded public health issues.

Furthermore, thematic analysis helped identify specific items that
required clarification. This also highlights the aforementioned
importance of verifying research tools’ effectiveness in the Global
South by taking into account the existing cultural and linguistic
differences. For the item that asks about ‘coping’ with the fertility
problem, it appeared that the translation of the term ‘coping’ might
be the source of confusion. In the Arabic FertiQoL the word used for
coping is ‘muagahat (4s15), which can mean to ‘cope with’' but
translates more closely to ‘face’ or ‘confront’ (56). In the item that asks
about whether the person fluctuates between hope and despair, it
appeared that the use of the Likert scale for this item might have been
confusing because there seem to be two dimensions (the hope-despair
dimension and the agree-disagree dimension), making it difficult to
know how to complete this item. For the other four items that required
clarification, it seemed more likely that the cultural or social context
for the items might differ depending on where the FertiQoL is used.
For example, the item about social isolation, might be difficult to
interpret within the Sudanese context, where social engagements are
obligatory and not attending them would be frowned upon, therefore
the option to socially isolate is not available nor would someone
be socially isolated by the society. It could also be the case that the
ability to disclose about the topic might make one appear inferior, e.g.,
the item about jealousy might not be answered honestly as jealousy is
perceived as a very negative attribute in Arab cultures because it is
associated with the concept of the ‘evil eye’ which is perceived as very
harmful (57) and sometimes the cause of infertility (58).

The presence of such factors highlights the importance of
researchers who are well acquainted with the cultural context in which
the study is being conducted. For instance, it is generally well known that
most countries in the Global North tend to have individualistic and
autonomic structures, whereas most countries in the Global South have
more collectivist tendencies (59). This makes it clear that results from
the Global North, where most research is typically conducted, cannot
be generalized to the rest of the world population (60). In line with this,
this study underscores specifically how these social nuances affecting
participants’ interaction with the FQoL questionnaire can be different
from participants from Global North countries. Results from such
studies may help further science diplomacy within the Global South
through South-South cooperation, where developing countries share
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resources and expertise in the process of meeting development goals via
joint efforts (61). Past policy recommendations from the Task Team for
South-South Cooperation (TT-SSC) include the improvement of
information quality to align more closely with national systems, as well
as the implementation of evidence-based knowledge sharing between
countries to better address their needs. This has been crucial in the
management of Global South health issues such as the Ebola virus
outbreak in the past (61, 62). The specific focus of the study on the social,
cultural and financial domains of infertility in Sudan and by extension,
other similar countries in the Global South, may foster a more holistic
understanding of the challenges as well as methods of implementing
infertility services throughout the region (13, 61). Additionally, the
observations from this study could only be made due to the employment
of mixed methods. An exclusively quantitative study would not have
given participants the opportunity to elaborate on their doubts regarding
the questionnaire and general thoughts on their perceived quality of life.

We anticipated that the importance of having offspring to fulfill the
goal of forming a family would lead to a significant impact on the social
aspect of the individuals life. However, triangulation of the data revealed
that while social pressure was reported by many participants as the
main negative consequence of infertility, the overall social domain score
was the highest domain score for the sample. An examination of this
discrepancy indicated that it could be because items in the social
domain in the FertiQoL are focused on social support and engagement
more than social pressure and since all items are given equal weight in
the score this might have dwarfed the impact of social pressure.
Furthermore, social support and engagement might not be affected by
social pressure in Sudan as they are woven into the cultural fabric of
Sudan and other collectivist societies (63-65). As the use of the
FertiQoL continues to grow in collectivist countries like Turkey, Iran,
India, South Africa, China, Korea, and Japan (66-73), interpreting the
social domain scores within the cultural context becomes more
important and clinicians and researchers should be aware of this issue.
Ways to better understand the social domain within a cross-cultural
context should be examined in future research using methodology
targeted at improving questionnaire design, such as cognitive
interviewing, which has proven to be effective across cultures (74).

Despite the methodological and cultural considerations, results in
general indicated that FertiQoL is a useful disease-specific QoL
measure that can help express the effect of disease on QoL (part of
burden of disease) from the patient’s perspective (5). This is important
because understanding and estimating the burden of disease can
precipitate action to reduce it (75). Thus, as previously mentioned, this
tool may be essential when justifying the need for financial investments
by stakeholders into research examining prevention and treatment of
infertility. A global study by Zhang et al. (76) noted that in instances
where medical insurance for infertility is offered, patients are more
likely to seek treatment which may eventually improve their quality of
life. While providing these treatments and making policies to avoid
infertility may be costly, research estimated that these investments may
pay off (14, 77). For instance, it has been estimated that public
investments into technologies for in-vitro fertilization (IVF) can result
in future economic benefits for the South African government due to
the potential increase in tax-payer citizens, maintenance of a healthy
and sustainable workforce, and reducing long-term healthcare costs,
among other reasons (77). This is significant for the economy for
LMICs like Sudan where financial costs of IVF treatments are
unaffordable for many patients who may need it (14).
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Strengths and limitations

The most important limitation of the current study was the use of a
small convenience sample that was largely homogeneous and consisted
mostly of educated women at a fertility clinic in Khartoum (capital of
Sudan), which limited the generalizability of the results. This might not
be problematic since FertiQoL has been validated in several studies with
much larger samples (15) and generalizability was not the purpose of
this study. Rather, the current study was conducted to examine the
patients’ perspectives on the FertiQoL using a mixed methods design
where a small sample size would have less impact on results (78).

The key strength of the study was the application of a mixed methods
approach, which enhanced the rigor of the study (79). Mixed methods
techniques such as triangulation could increase the validity of the results
since they help integrate qualitative data to provide potential explanations
for the quantitative data (80). This was important because to our
knowledge, the FertiQoL has not been studied qualitatively. Therefore,
our results could help shed light on issues that could have otherwise been
overlooked (80). This includes the cultural underpinnings behind the
lived experiences of participants, which may be unique to those living in
the Global South. This indicates the importance of mixed methods
studies, especially within this region, as statistical data can often
be fragmented or poorly analyzed without context (81). The second
strength was the adherence to best practices guidelines of qualitative
analysis (46, 48, 49). The final strength was that the research team was
multinational and multidisciplinary, with the specific culture in question
being represented by the primary author (RRB). This provided the
appropriate cultural lens with which to approach the study and
participants being interviewed (82), which in turn led to a thorough
knowledge and understanding of the subject, cultural considerations,
and the methodology, ultimately increasing trustworthiness of the results.

Since this was a small homogenous sample, future research should
focus on replicating this study with larger and more diverse samples
that include more men, people in rural areas and less educated
individuals as well as community based non-clinical samples.

Conclusion

The main finding of the study is that FertiQoL, a tool designed to
assess fertility-related quality of life, is perceived as comprehensive and
understandable by participants. The results indicate that the tool has
utility beyond assessing fertility-related quality of life, as it helps patients
reflect on how infertility has affected their lives. The study emphasizes
the importance of considering cultural factors in the implementation
and interpretation of FertiQoL. Specific cultural nuances, such as the
impact of financial burden on infertility, were highlighted, underlining
the need for a culturally sensitive perspective in utilizing the tool. The
study also reveals discrepancies in the interpretation of certain items due
to cultural and social contexts. Despite these considerations, FertiQoL
emerges as a valuable disease-specific quality of life measure that can aid
in expressing the impact of infertility on patients’ lives and as a flexible
model that can be adapted to diverse cultural contexts. The findings
suggest that the tool has potential utility for healthcare providers in
helping patients identify problem areas and engage in self-reflection.
The study contributes to the understanding of how cultural factors can
influence the application and effectiveness of health-related research
tools, particularly in the context of infertility in the Global South.
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In conclusion, our study on the implementation of FertiQoL has
revealed promising insights that align with the goals of science
diplomacy. As evidenced by the cultural factors influencing the tool’s
implementation, our findings underscore the significance of embracing
cultural sensitivity in shaping public health policies and interventions. A
key takeaway from our research is the importance of recognizing and
addressing neocolonial structures in public health research. Our
approach highlights the need to remove Eurocentric perspectives,
making research more relevant to the Global South. As we move forward,
it is imperative to consider the impact of local culture and language on
the interpretation of research tools, reinforcing the idea that successful
science diplomacy should be driven by the culture, language, and
ideologies of the communities it aims to serve. As we extend our gaze
beyond the horizons of South America and Asia, our findings emphasize
the need for more research initiatives in regions such as the Middle East
and Africa. By doing so, we can further incorporate decolonial thinking
and heritage diplomacy into the discourse surrounding science
diplomacy. Our study, situated within a multicultural and
multidisciplinary framework, supports the call for evidence that
transcends geographical boundaries, acknowledging researchers as
protagonists irrespective of state hierarchies. Looking ahead, we propose
that the lessons learned from the implementation of FertiQoL serve as a
foundation for further research endeavors in underrepresented regions.

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by the Ethics
Committee at Cardiff University. The studies were conducted in
accordance with the local legislation and institutional requirements.
The participants provided their written informed consent to
participate in this study.

Author contributions

RB: Writing - original draft, Writing - review & editing,
Conceptualization, Data curation, Formal analysis, Investigation,
Methodology, Project administration, Software, Visualization. EK:
Data curation, Formal analysis, Investigation, Methodology,
Visualization, Writing - original draft, Writing - review & editing. JB:
Conceptualization, Funding acquisition, Investigation, Methodology,

References

1. World Health Organization. Infertility. (2023). https://www.who.int/news-room/
fact-sheets/detail/infertility (Accessed August 2, 2024).

2. Boivin J, Takefman J, Braverman A. The fertility quality of life (FertiQoL) tool:
development and general psychometric properties. Fertil Steril. (2011) 96:409-415.e3.
doi: 10.1016/j.fertnstert.2011.02.046

3. Aarts JW, van Empel IW, Boivin ], Nelen WL, Kremer JA, Verhaak CM. Relationship

between quality of life and distress in infertility: a validation study of the Dutch
FertiQoL. Hum Reprod. (2011) 26:1112-8. doi: 10.1093/humrep/der051

Frontiers in Public Health

10.3389/fpubh.2024.1375643

Resources, Supervision, Validation, Visualization, Writing — original
draft, Writing - review & editing. MM: Methodology, Supervision,
Validation, Writing - original draft, Writing - review & editing. BW:
Data curation, Methodology, Software, Writing — original draft,
Writing - review & editing. FS: Data curation, Methodology, Software,
Writing - original draft, Writing - review & editing. KE: Methodology,
Supervision, Validation, Visualization, Writing - original draft,
Writing - review & editing. KV: Data curation, Methodology,
Supervision, Writing — original draft, Writing - review & editing.

Funding

The author(s) declare that financial support was received for the
research, authorship, and/or publication of this article. This work was
supported by the Economic and Social Research Council, Global
Challenges Research Fund (Impact Acceleration Grant No. ES/
M500422/1) and World Health Organization/Human Reproduction
Research Programme.

Acknowledgments

This project was conducted with the support of the Takemi
Programme in International Health at the Harvard T. H. Chan School
of Public Health. We would also like to acknowledge the following
people for their contributions: Dr. Aisha Yousafzai for her guidance
with qualitative and mixed methods and manuscript review. Dr.
Kawther Mohamed for translation and back translation of relevant
sections of the transcripts, Amel Yaseen for survey administration and
Arabic transcription, Eda Algur for her assistance with STATA and the
Takemi Fellows for their support throughout.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

4. Huppelschoten AG, van Dongen AJ, Verhaak CM, Smeenk JM, Kremer JA, Nelen
WL. Differences in quality of life and emotional status between infertile women and
their partners. Hum Reprod. (2013) 28:2168-76. doi: 10.1093/humrep/det239

5. Kitchen H, Aldhouse N, Trigg A, Palencia R, Mitchell S. A review of patient-
reported outcome measures to assess female infertility-related quality of life. Health Qual
Life Outcomes. (2017) 15:86. doi: 10.1186/s12955-017-0666-0

6. The WHOQOL Group. The World Health Organization quality of life assessment
(WHOQOL): position paper from the World Health Organization. Soc Sci Med. (1995)
41:1403-9. doi: 10.1016/0277-9536(95)00112-k

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1375643
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.who.int/news-room/fact-sheets/detail/infertility
https://www.who.int/news-room/fact-sheets/detail/infertility
https://doi.org/10.1016/j.fertnstert.2011.02.046
https://doi.org/10.1093/humrep/der051
https://doi.org/10.1093/humrep/det239
https://doi.org/10.1186/s12955-017-0666-0
https://doi.org/10.1016/0277-9536(95)00112-k

Bayoumi et al.

7. World Health Organization. 1 in 6 people globally affected by infertility: WHO.
Geneva (CH): World Health Organization (2023).

8. Dyer S, Lombard C, Van der Spuy Z. Psychological distress among men suffering
from couple infertility in South Africa: a quantitative assessment. Hum Reprod. (2009)
24:2821-6. doi: 10.1093/humrep/dep278

9. Greil AL, Slauson-Blevins K, McQuillan J. The experience of infertility: a review of
recent literature. Sociol Health Illn. (2010) 32:140-62. doi: 10.1111/j.1467-9566.2009.01213.x

10. Riessman CK. Stigma and everyday resistance practices: childless women in South
India. Gend Soc. (2000) 14:111-35. doi: 10.1177/089124300014001007

11. Rouchou B. Consequences of infertility in developing countries. Perspect Public
Health. (2013) 133:174-9. doi: 10.1177/1757913912472415

12.Khan T, Abimbola S, Kyobutungi C, Pai M. How we classify countries and
people—and why it matters. BMJ Glob Health. (2022) 7:¢009704. doi: 10.1136/
bmjgh-2022-009704

13. Gerrits T, Kroes H, Russell S, van Rooij F. Breaking the silence around infertility:
a scoping review of interventions addressing infertility-related gendered stigmatisation
in low-and middle-income countries. Sex Reprod Health Matters. (2023) 31:2134629.
doi: 10.1080/26410397.2022.2134629

14. Njagi P, Groot W, Arsenijevic ], Dyer S, Mburu G, Kiarie J. Financial costs of assisted
reproductive technology for patients in low-and middle-income countries: a systematic
review. Hum Reprod Open. (2023) 2023:hoad007. doi: 10.1093/hropen/hoad007

15. Koert E, Takefman J, Boivin J. Fertility quality of life tool: update on research and
practice considerations. Hum Fertil. (2019) 24:236-48. doi:
10.1080/14647273.2019.1648887

16. Ariffin F, Daud S, Ismail Z, Zainuddin AA, Ramli R. Language and cross-cultural
influences in the psychometric evaluation of the Malaysian FertiQoL. Malaysian ] Med
Health Sci. (2020) 16:157-63.

17. Wu MH, Chong KS, Huey NG, Ou HT, Lin CY. Quality of life with pregnancy
outcomes: further evaluating item properties for refined Taiwan’s FertiQoL. ] Formos
Med Assoc. (2021) 120:939-46. doi: 10.1016/j.jfma.2020.09.015

18. Bezak E, Borréas C, Hasford F, Karmaker N, Keyser A, Stoeva M, et al. Science
diplomacy in medical physics — an international perspective. Heal Technol. (2023)
13:495-503. doi: 10.1007/s12553-023-00756-0

19. Lombardo M. Science diplomacy at work: UNESCO, Latin America, and the
Caribbean In: K Hoéne, editor. Science diplomacy capacity development. Malta: Diplo
Foundation (2022). 48-9.

20. Mencia-Ripley A, Paulino-Ramirez R, Jiménez JA, Camilo O. Decolonizing science
diplomacy: a case study of the Dominican Republics COVID-19 response. Front Res
Metr Anal. (2021) 6:637187. doi: 10.3389/frma.2021.637187

21. Sudan Federal Ministry of Health. Maternal Health and Child Health (MCH) unit
of the Sudan Federal Ministry of Health. 10 in 5: reproductive, maternal, neonatal, child
and adolescent health strategy. Sudan: Sudan Federal Ministry of Health (2017).

22. Ombelet W, Cooke I, Dyer S, Serour G, Devroey P. Infertility and the provision of
infertility medical services in developing countries. Hum Reprod Update. (2008)
14:605-21. doi: 10.1093/humupd/dmn042

23.El Safi A. Traditional Sudanese medicine: a primer for health care providers,
researchers, and students. Khartoum, Sudan: Azza Printing (2007).

24. Khalifa DS, Ahmed MA. Reviewing infertility care in Sudan; socio-cultural, policy
and ethical barriers. Facts Views Vis Obgyn. (2012):53-8.

25. Ofosu-Budu D, Hanninen V. Correction to: living as an infertile woman: the case
of southern and northern Ghana. Reprod Health. (2020) 17:1. doi: 10.1186/
$12978-020-00920-z

26.Bayoumi RR, van der Poel S, El Samani EZ, Boivin J. An evaluation of
comprehensiveness, feasibility and acceptability of a fertility awareness educational tool.
Reprod Biomed Soc Online. (2018) 6:10-21. doi: 10.1016/j.rbms.2018.06.003

27. Bayoumi RR, Koert E, Van der Poel S, Boivin J. Determining the need for fertility
care and the acceptability and feasibility of administering a fertility awareness tool from
the user's perspective in a sample of Sudanese infertility patients. Reprod Biomed Soc
Online. (2021) 13:85-97. doi: 10.1016/j.rbms.2021.06.004

28. Bayoumi RR, Koert E, Boivin J, Viswanath K, McConnell M. Quality of life of
Sudanese patients attending a fertility clinic: a mixed methods study. Health Psychol
Behav Med. (2021) 9:1006-30. doi: 10.1080/21642850.2021.2007773

29. Bowling A. Mode of questionnaire administration can have serious effects on data
quality. J Public Health. (2005) 27:281-91. doi: 10.1093/pubmed/fdi031

30. van der Poel HG, Tillier C, de Blok WM, Acar C, van Muilekom EHAM, van den
Bergh RCN. Interview-based versus questionnaire-based quality of life outcomes before
and after prostatectomy. ] Endourol. (2013) 27:1411-6. doi: 10.1089/end.2012.0735

31. Saloniki EC, Malley J, Burge P, Lu H, Batchelder L, Linnosmaa I, et al. Comparing
internet and face-to-face surveys as methods for eliciting preferences for social care-
related quality of life: evidence from England using the ASCOT service user measure.
Qual Life Res. (2019) 28:2207-20. doi: 10.1007/s11136-019-02172-2

32. Pequeno NPE, NL de A C, Marchioni DM, SCVC L, C de O L. Quality of life
assessment instruments for adults: a systematic review of population-based studies.
Health Qual Life Outcomes. (2020) 18:208. doi: 10.1186/s12955-020-01347-7

Frontiers in Public Health

11

10.3389/fpubh.2024.1375643

33. Kreitchmann RS, Abad FJ, Ponsoda V, Nieto MD, Morillo D. Controlling for
response biases in self-report scales: forced-choice vs. psychometric modeling of Likert
items. Front Psychol. (2019) 10:2309. doi: 10.3389/fpsyg.2019.02309

34. Harzing AW, Baldueza ], Barner-Rasmussen W, Barzantny C, Canabal A, Davila
A, et al. Rating versus ranking: what is the best way to reduce response and language
bias in cross-national research? Int Bus Rev. (2009) 18:417-32. doi: 10.1016/j.
ibusrev.2009.03.001

35. Krumpal I. Determinants of social desirability bias in sensitive surveys: a literature
review. Qual Quant. (2013) 47:2025-47. doi: 10.1007/s11135-011-9640-9

36. Groves RM, Fowler FJ, Couper M, Lepkowski JM, Singer E, Tourangeau R. Survey
methodology, vol. 561. 2nd ed. Hoboken, NJ: Wiley (2009).

37.Jann B, Krumpal I, Wolter F. Editorial: social desirability Bias in surveys-collecting
and analyzing sensitive data. Methods Data Analyses. (2019) 13:3-6. doi: 10.7892/
boris.133689

38. Betsch C, Bohm R, Airhihenbuwa CO, Butler R, Chapman GB, Haase N, et al.
Improving medical decision making and health promotion through culture-sensitive
health communication. Med Decis Mak. (2016) 36:811-33. doi: 10.1177/0272989X15600434

39. Kreuter MW, Lukwago SN, Bucholtz DC, Clark EM, Sanders-Thompson V.
Achieving cultural appropriateness in health promotion programs: targeted and tailored
approaches. Health Educ Behav. (2003) 30:133-46. doi: 10.1177/1090198102251021

40. Healey P, Stager ML, Woodmass K, Dettlaff AJ, Vergara A, Janke R, et al. Cultural
adaptations to augment health and mental health services: a systematic review. BMC
Health Serv Res. (2017) 17:8. doi: 10.1186/s12913-016-1953-x

41. Woods BM, Bray LA, Campbell S, Holland A, Mrug S, Ladores S. A review of the
psychometric properties and implications for the use of the fertility quality of life tool.
Health Qual Life Outcomes. (2023) 21:45. doi: 10.1186/s12955-023-02125-x

42. Dierickx S, Oruko KO, Clarke E, Ceesay S, Pacey A, Balen ]. Men and infertility in
the Gambia: limited biomedical knowledge and awareness discourage male involvement
and exacerbate gender-based impacts of infertility. PLoS One. (2021) 16:€0260084. doi:
10.1371/journal.pone.0260084

43. Olufadewa II, Adesina MA, Ayorinde T. From Africa to the world: reimagining
Africa’s research capacity and culture in the global knowledge economy. J Glob Health.
(2020) 10:010321. doi: 10.7189/jogh.10.010321

44. Patton MQ. Qualitative research & evaluation methods: integrating theory and
practice. 4th ed. Thousand Oaks, California: Sage (2014).

45. Bowen GA. Naturalistic inquiry and the saturation concept: a research note. Qual
Res. (2008) 8:137-52. doi: 10.1177/1468794107085301

46. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol. (2006)
3:77-101. doi: 10.1191/1478088706qp0630a

47. Patton MQ. Enhancing the quality and credibility of qualitative analysis. Health
Serv Res. (1999) 34:1189-208.

48. CASP. Critical appraisal checklists. Critical appraisal skills programme. (2017).
Available at: https://casp-uk.net/casp-tools-checklists/ (Accessed August 1, 2024).

49. Meyrick J. What is good qualitative research? J Health Psychol. (2006) 11:799-808.
doi: 10.1177/1359105306066643

50. Iwelumor OS, Jamaludin SSS, George TO, Babatunde SK, Olonade OY. “A child is
as important as life”: reflections on the value of children from infertile couples. Open
Access Maced ] Med Sci. (2020) 8:302-7. doi: 10.3889/0amjms.2020.3752

51.Khupe C, Keane M. Towards an African education research methodology:
decolonising new knowledge. Educ Res Soc Change. (2017) 6:25-37. doi:
10.17159/2221-4070/2017/v6ila3j

52. Gerbert B, Bronstone A, Pantilat S, McPhee S, Allerton M, Moe J. When asked,
patients tell. Med Care. (1999) 37:104-11. doi: 10.1097/00005650-199901000-00014

53. Phillips AE, Gomez GB, Boily MC, Garnett GP. A systematic review and meta-
analysis of quantitative interviewing tools to investigate self-reported HIV and STI
associated behaviours in low-and middle-income countries. Int J Epidemiol. (2010)
39:1541-55. doi: 10.1093/ije/dyql14

54. Gnambs T, Kaspar K. Disclosure of sensitive behaviors across self-administered
survey modes: a meta-analysis. Behav Res Methods. (2015) 47:1237-59. doi: 10.3758/
s13428-014-0533-4

55. Yuan B, Li ], Wang Z. The development of global women’s rights and improvements
in reproductive health intervention access of females with different socio-economic
status. Int ] Environ Res Public Health. (2019) 16:4783. doi: 10.3390/ijerph16234783

56. Ba'albaki R. Al-Mawrid Al-Qareeb. Dar El Ilm Lilmalayin: Seventh Edition (1995).

57. Abu-Rabia A. The evil eye and cultural beliefs among the Bedouin tribes of the
Negev. Middle East Folklore. (2005) 116:241-54. doi: 10.1080/00155870500282677

58. Al-Jaroudi D. Beliefs of subfertile Saudi women. Saudi Med J. (2010) 31:425-7.

59. Eskin M, Tran US, Carta MG, Poyrazli S, Flood C, Mechri A, et al. Is individualism
suicidogenic? Findings from a multinational study of young adults from 12 countries.
Front Psychiatry. (2020) 11:259. doi: 10.3389/fpsyt.2020.00259

60. Lawrence DS, Hirsch LA. Decolonising global health: transnational research
partnerships under the spotlight. Int Health. (2020) 12:518-23. doi: 10.1093/inthealth/
ihaa073

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1375643
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1093/humrep/dep278
https://doi.org/10.1111/j.1467-9566.2009.01213.x
https://doi.org/10.1177/089124300014001007
https://doi.org/10.1177/1757913912472415
https://doi.org/10.1136/bmjgh-2022-009704
https://doi.org/10.1136/bmjgh-2022-009704
https://doi.org/10.1080/26410397.2022.2134629
https://doi.org/10.1093/hropen/hoad007
https://doi.org/10.1080/14647273.2019.1648887
https://doi.org/10.1016/j.jfma.2020.09.015
https://doi.org/10.1007/s12553-023-00756-0
https://doi.org/10.3389/frma.2021.637187
https://doi.org/10.1093/humupd/dmn042
https://doi.org/10.1186/s12978-020-00920-z
https://doi.org/10.1186/s12978-020-00920-z
https://doi.org/10.1016/j.rbms.2018.06.003
https://doi.org/10.1016/j.rbms.2021.06.004
https://doi.org/10.1080/21642850.2021.2007773
https://doi.org/10.1093/pubmed/fdi031
https://doi.org/10.1089/end.2012.0735
https://doi.org/10.1007/s11136-019-02172-2
https://doi.org/10.1186/s12955-020-01347-7
https://doi.org/10.3389/fpsyg.2019.02309
https://doi.org/10.1016/j.ibusrev.2009.03.001
https://doi.org/10.1016/j.ibusrev.2009.03.001
https://doi.org/10.1007/s11135-011-9640-9
https://doi.org/10.7892/boris.133689
https://doi.org/10.7892/boris.133689
https://doi.org/10.1177/0272989X15600434
https://doi.org/10.1177/1090198102251021
https://doi.org/10.1186/s12913-016-1953-x
https://doi.org/10.1186/s12955-023-02125-x
https://doi.org/10.1371/journal.pone.0260084
https://doi.org/10.7189/jogh.10.010321
https://doi.org/10.1177/1468794107085301
https://doi.org/10.1191/1478088706qp063oa
https://casp-uk.net/casp-tools-checklists/
https://doi.org/10.1177/1359105306066643
https://doi.org/10.3889/oamjms.2020.3752
https://doi.org/10.17159/2221-4070/2017/v6i1a3j
https://doi.org/10.1097/00005650-199901000-00014
https://doi.org/10.1093/ije/dyq114
https://doi.org/10.3758/s13428-014-0533-4
https://doi.org/10.3758/s13428-014-0533-4
https://doi.org/10.3390/ijerph16234783
https://doi.org/10.1080/00155870500282677
https://doi.org/10.3389/fpsyt.2020.00259
https://doi.org/10.1093/inthealth/ihaa073
https://doi.org/10.1093/inthealth/ihaa073

Bayoumi et al.

61. United Nations. Cooperation across global south, key to reaching SDGs. UN news
global perspective human stories; (2023). Available at: https://news.un.org/en/story/202
3/09/1140667#:~:text=South%2DSouth%20cooperation%20is%20conducted,%2C%20
environmental%2C%20and%20technical%20domains (Accessed July 29, 2024).

62. Task Team on South-South Cooperation. Unlocking the Potential of South-South
Cooperation. Policy recommendations from the task team on South-South Cooperation;
(2011). 1-7. Available at: https://www.oecd.org/dac/effectiveness/TT-SSC%20Policy%20
Recommendations.pdf (Accessed July 28, 2024).

63. Janoff-Bulman R, Leggatt HK. Culture and social obligation: when “shoulds” are
perceived as “wants”. ] Res Pers. (2002) 36:260-70. doi: 10.1006/jrpe.2001.2345

64. Pines AM, Ben-Ari A, Utasi A, Larson D. A cross-cultural investigation of social
support and burnout. Eur Psychol. (2002) 7:256-64. doi: 10.1027//1016-9040.7.4.256

65. Park J, Kitayama S, Markus HR, Coe CL, Miyamoto Y, Karasawa M, et al. Social
status and anger expression: the cultural moderation hypothesis. Emotion. (2013)
13:1122-31. doi: 10.1037/a0034273

66. Dural O, Yasa C, Keyif B, Celiksoy H, Demiral I, Yuksel Ozgor B, et al. Effect of
infertility on quality of life of women: a validation study of the Turkish FertiQoL. Hum
Fertil. (2016) 19:186-91. doi: 10.1080/14647273.2016.1214754

67. Maroufizadeh S, Ghaheri A, Omani SR. Factors associated with poor quality of life
among Iranian infertile women undergoing IVE. Psychol Health Med. (2016) 22:145-51.
doi: 10.1080/13548506.2016.1153681

68. Goker A, Yanikkerem E, Birge O, Kuscu NK. Quality of life in Turkish infertile
couples and related factors. Hum  Fertil. (2017) 21:195-203. doi:
10.1080/14647273.2017.1322223

69. Patel M, van Balen E, Dyer SJ. Health-related quality of life in women and their
partners accessing infertility care at an urban, academic tertiary referral hospital in
South Africa. London, UK: ESHRE (2013).

70. Valsangkar S, Bele S, Bodhare T, Sai S. An evaluation of the effect of infertility on
marital, sexual satisfaction indices and health-related quality of life in women. J Hum
Reprod Sci. (2011) 4:80-5. doi: 10.4103/0974-1208.86088

71. Chi HJ, Park IH, Sun HG, Kim JW, Lee KH. Psychological distress and fertility
quality of life (FertiQoL) in infertile Korean women: the first validation study of

Frontiers in Public Health

12

10.3389/fpubh.2024.1375643

Korean FertiQoL. Clin Exp Reprod Med. (2016) 43:174-80. doi: 10.5653/
cerm.2016.43.3.174

72.LiJ, Long L, Liu Y, He W, Li M. Effects of a mindfulness-based intervention on
fertility quality of life and pregnancy rates among women subjected to first in vitro
fertilization treatment. Behav Res Ther. (2016) 77:96-104. doi: 10.1016/j.brat.2015.12.010

73. Asazawa K, Mori A. Development of a partnership causal model for couples
undergoing fertility treatment. Jpn J Nurs Sci. (2014) 12:208-21. doi: 10.1111/jjns.12061

74. Willis GB. Cognitive interviewing. Thousand Oaks, CA: SAGE Publications,
Incorporated (2005).

75. Jamison DT, Breman JG, Measham AR, Alleyne G, Claeson M, Evans DB, et al.
Priorities in health. Washington, DC: World Bank (2006).

76. Zhang X, Guan Q, Yu Q, Xiao W, Chen Z, Dong C, et al. Estimating the effects of
policies on infertility prevalence worldwide. BMC Public Health. (2022) 22:1378. doi:
10.1186/512889-022-13802-9

77.Connolly MP, Panda S, Mburu G, Matsaseng T, Kiarie J. Estimating the
government public economic benefits attributed to investing in assisted reproductive
technology: a South African case study. Reprod Biomed Soc Online. (2021) 12:14-21. doi:
10.1016/j.rbms.2020.08.001

78. Cleary M, Horsfall J, Hayter M. Data collection and sampling in qualitative
research: does size matter? ] Adv Nurs. (2014) 70:473-5. doi: 10.1111/jan.12163

79. Creswell JW, Clark VLP. Designing and conducting mixed methods research. 3rd
ed. Thousand Oaks, CA: Sage (2009).

80. Carter N, Bryant-Lukosius D, DiCenso A, Blythe J, Neville AJ. The use of
triangulation in qualitative research. Oncol Nurs Forum. (2014) 41:545-7. doi:
10.1188/14.ONFE.545-547

81. Wayessa GO, Nygren A. Mixed methods research in global development studies:
state-sponsored resettlement schemes in Ethiopia. Eur ] Dev Res. (2023) 35:1440-64.
doi: 10.1057/s41287-023-00588-8

82. Keikelame M]J, Swartz L. Decolonising research methodologies: lessons from a
qualitative research project, Cape Town, South Africa. Glob Health Action. (2019)
12:1-7. doi: 10.1080/16549716.2018.1561175

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1375643
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://news.un.org/en/story/2023/09/1140667#:~:text=South%2DSouth%20cooperation%20is%20conducted,%2C%20environmental%2C%20and%20technical%20domains
https://news.un.org/en/story/2023/09/1140667#:~:text=South%2DSouth%20cooperation%20is%20conducted,%2C%20environmental%2C%20and%20technical%20domains
https://news.un.org/en/story/2023/09/1140667#:~:text=South%2DSouth%20cooperation%20is%20conducted,%2C%20environmental%2C%20and%20technical%20domains
https://www.oecd.org/dac/effectiveness/TT-SSC%20Policy%20Recommendations.pdf
https://www.oecd.org/dac/effectiveness/TT-SSC%20Policy%20Recommendations.pdf
https://doi.org/10.1006/jrpe.2001.2345
https://doi.org/10.1027//1016-9040.7.4.256
https://doi.org/10.1037/a0034273
https://doi.org/10.1080/14647273.2016.1214754
https://doi.org/10.1080/13548506.2016.1153681
https://doi.org/10.1080/14647273.2017.1322223
https://doi.org/10.4103/0974-1208.86088
https://doi.org/10.5653/cerm.2016.43.3.174
https://doi.org/10.5653/cerm.2016.43.3.174
https://doi.org/10.1016/j.brat.2015.12.010
https://doi.org/10.1111/jjns.12061
https://doi.org/10.1186/s12889-022-13802-9
https://doi.org/10.1016/j.rbms.2020.08.001
https://doi.org/10.1111/jan.12163
https://doi.org/10.1188/14.ONF.545-547
https://doi.org/10.1057/s41287-023-00588-8

	Enhancing cultural sensitivity in the implementation of the Fertility Quality of Life Tool in Sudan: a science diplomacy perspective
	Introduction
	Materials and methods
	Study design
	Participants and recruitment
	Materials
	Data analysis
	Reflexive statement

	Results
	Socio-demographic and reproductive characteristics
	FertiQoL scores
	Objective 1: different modes of administration of the FertiQoL
	Objective 2: thematic analysis and triangulation
	Theme 1: lived experiences and FertiQoL scores
	Subtheme (1.a): FertiQoL confirmed the lived experience for the majority of participants
	Subtheme (1.b): discrepancy between the lived experience reported in the interviews and the participants’ FertiQoL scores for some participants
	Theme 2: potential utility and acceptance of FertiQoL
	Subtheme (2.a): FertiQoL represented an icebreaker to start sensitive conversations
	Subtheme (2.b): clarifications for specific items (FertiQoL questions)
	Subtheme (2.c): other feedback regarding implementation of the FertiQoL in Sudan

	Discussion
	Strengths and limitations

	Conclusion

	References

