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Abstract 

Background Preconception health—the health status of individuals prior to conception—is vital for positive preg-
nancy outcomes and long-term health. Despite its importance for maternal and infant well-being, it remains under-
researched and often overlooked in global maternal and child healthcare.

Methods We conducted a cross-sectional online survey with adults (18–55 years old) from Kenya, South Africa, 
Malaysia, the United States, and the United Kingdom (n = 5000), gathering data on preconception health knowl-
edge, attitudes, behavioural intent, and respondents’ preferences regarding factors important before pregnancy 
and preferred sources of health information. A generalised structural equation model (gSEM) was constructed a priori 
to assess the relationship between socioeconomic position and preconception health knowledge, and whether this 
relationship was mediated by preconception attitudes and behavioural intent.

Results Preconception health knowledge, attitudes, and behavioural intent showed significant variation 
across the countries. Over half of the respondents reported having adequate preconception knowledge (50.3%), 
with the USA having the highest proportion of respondents with good knowledge (13.8%) and Malaysia having 
the highest proportion with poor knowledge (42.5%). In the pooled sample, physical health was considered the most 
important factor before pregnancy, followed by relationships and family. Clinic doctors were the most preferred 
source of information, followed by nurses and obstetricians/gynaecologists. The relationship between preconception 
knowledge and behavioural intent was fully mediated by a combination of preconception attitudes (71.7%).

Conclusion Preconception health knowledge, attitudes, and behavioural intent differed across the five economically 
diverse countries. Pregnancy factors were prioritised differently across settings, likely reflecting disparities in culture, 
socioeconomic status, and healthcare access, with varying preferences for sources of preconception health informa-
tion. These findings underscore the importance of designing tailored interventions that consider socioeconomic 
and cultural differences to enhance overall health outcomes.
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Introduction
Preconception health, which is defined as the health 
behaviours and status of individuals prior to conception 
[1, 2], is essential for achieving positive pregnancy 
outcomes and promoting long-term health for both 
parents and their children. The preconception period 
serves as a critical window of opportunity when 
pregnancy and parenthood aspirations may motivate 
women and men to improve their health and make 
lifestyle changes [3]. Growing evidence highlights the 
significance of preconception health as a key factor in 
maternal and infant well-being. However, it remains a 
relatively under-researched area in public health, also 
often not overtly evident in the continuum of maternal 
and child healthcare [4, 5] especially across diverse global 
settings.

Various interventions have been implemented to 
improve both parental and infant outcomes, including 
those focused on diet and nutrition [6, 7], lifestyle 
counselling and modification [8, 9], education [10, 11], 
medical treatments or medications [12], and more 
complex, multifaceted intervention strategies [13, 
14]. Preconception health knowledge can therefore 
minimise the risk of negative pregnancy outcomes. 
Although preconception health knowledge can serve as a 
promising strategy for improving reproductive outcomes, 
it varies significantly according to socioeconomic status 
(SES), education, and access to healthcare [15–17]. 
Individuals from lower resourced backgrounds often 
face limited access to essential health information and 
services, which restricts their understanding of key 
aspects of preconception care, such as nutrition, exercise, 
and managing chronic conditions [16]. Most often in 
resource-deficient settings, financial barriers prevent 
individuals from accessing regular health screening, 
leaving them unaware of important health risks. On the 
other hand, it has been noted that even when women and 
men have adequate preconception knowledge, they may 
not always pursue formal healthcare screenings or make 
the respective behavioural changes [15, 18].

Preconception health knowledge plays a role in 
shaping attitudes and behaviours towards pregnancy 
planning, influencing how individuals manage their 
health and lifestyle prior to conception [19]. Those 
who are well-informed about topics like diet, exercise, 
chronic condition management, and avoiding harmful 
substances, and are able to make healthier choices, are 
more likely to engage in behaviours that support a healthy 
pregnancy [20], such as taking folic acid supplements 
and reducing smoking and alcohol intake. However, a 
lack of knowledge and support to make changes can 
lead to complacency and behaviours associated with 
poorer health. Individuals who are unaware of the effects 

of stress, poor diet, or underlying health conditions 
may overlook important health measures, raising the 
risk of complications [20]. Preconception knowledge 
also influences attitudes and intentions by increasing 
awareness, encouraging healthier behaviours, promoting 
proactive care, and facilitating informed decision-making 
[21]. A solid understanding of preconception health and 
an environment conducive to healthy living therefore 
encourages a pre-emptive approach to reproductive 
health, fostering positive changes that contribute to 
healthier pregnancies and better outcomes for both 
maternal and child health.

This study therefore seeks to illuminate commonalities 
and disparities in preconception knowledge and 
practices, offering insights into how attitudes and 
behaviours are shaped by different national contexts. 
This multi-country study describes preconception 
health knowledge, attitudes and behavioural intent 
and examines the relationships between these among 
adult men and women across five distinct countries, 
namely, South Africa, the United Kingdom (UK), the 
United States of America (USA), Kenya and Malaysia. 
Participants’ views on the relative importance of 
factors prior to conception are also described, along 
with their preferred sources of health education and 
information across the distinct settings. Each of these 
countries presents unique sociocultural, economic, 
and healthcare contexts that can significantly influence 
ones’ preconception health practices. The findings from 
this study will also aid in the contribution to the global 
discourse on preconception health by understanding 
variations which is essential for developing targeted 
interventions and policies that address specific needs and 
challenges in different settings.

Methodology
Survey data containing information around preconcep-
tion health knowledge, attitudes, behavioural intent and 
preferences prior to conception were collected in April 
2024 from respondents residing in five countries—USA, 
Malaysia, Kenya, South Africa, and the UK (Fig.  1). 
This selection was made to ensure representation from 
diverse continents: North America, Africa, Europe, and 
Asia. The countries were chosen to reflect a range of eco-
nomic developments and healthcare systems. Specifi-
cally, the USA and UK are high-income countries (HICs), 
South Africa and Kenya are middle-income countries, 
and Malaysia is considered a low-income country. By 
including these nations, we aim to capture a broad spec-
trum of healthcare contexts, access, and socioeconomic 
conditions, which is essential for understanding the 
global landscape. The survey was concluded when 1000 
respondents from each country completed the survey and 
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were deemed valid through the backend checks described 
below. The study sample (total n = 5000) was a targeted 
sample from the general population of the recruited 
country panel according to the following demographics, 
which were identical for each country: (i) equal propor-
tion of women and men; (ii) 65% of the sample from the 
18 to 30 years age group; (ii) 25% from the 31 to 45 years 
age group; and (iii) 10% of the 46–55 years age group. The 
questionnaire was administered in English across all five 
countries to ensure consistency and uniformity, allowing 
for standardised responses and facilitating more accurate 
comparisons and analysis across these diverse regions.

Survey integrity and processes
The survey questionnaire was distributed electronically 
through Ipsos’ proprietary i-Say panel, as outlined in 
Supplementary Figure S1, using two main processes: 
(A) panel registration and (B) in-survey completion. 
In summary the Ipsos protocol is comprised of verified 
data audits of those respondents who participated in 
each country, in combination with multiple checks and 
linked to remuneration, only one response is possible 
from each respondent. Furthermore, the recruitment 
was based on the individual level with an exclusion 
criterion that no two respondents could participate 
from the same household. Respondents were recruited 
to be representative of men and women aged 18–55 
years specific to each country that had internet access. 
Consequently, this may not necessarily be representative 
of the entire youth or general population of the five 
countries.

To assess preconception health knowledge, attitudes, 
behavioural intent and respondents’ preferences prior 
to conception (relative importance of factors before 

pregnancy and preferred sources of health education/
information), respondents participated in a structured 
survey (Supplementary Table  S1) comprising a 
series of targeted questions designed to evaluate 
their understanding, beliefs, and practices related 
to preconception health. The preconception health 
knowledge section adapted questions from a previously 
developed preconception health knowledge questionnaire 
[25] covering reproductive life plans and history, sexual 
health, infectious diseases, medications, chronic diseases, 
mental health, tobacco use, alcohol and other substance 
use, nutrition, weight and physical activity, psychosocial 
stressors and environmental stressors. The preconception 
health knowledge questionnaire was designed to include 
questions relevant to both male and female factors, and 
it is scored as a single, comprehensive survey regardless 
of the respondent’s sex. Multiple-choice format was used 
with one or several correct answers. Correct responses 
were given a score of 1, and incorrect or “don’t know” 
answers a score of 0. An accumulative score of all correct 
answers were tallied (total 22). Total knowledge score 
was then categorised into 3 groups: poor (≤ 10), adequate 
(> 10 and ≤ 16) and good (> 16).

Statistical analyses
For the statistical analyses,  IBM®  SPSS® version 29 (IBM 
Corporation, Armonk, New York) and STATA version 
18.1 (StataCorp LLC, College Station, TX, USA) were 
used to analyse the data. GraphPad Prism version 5.03 
for  Microsoft® Windows (GraphPad Software, San Diego, 
California, USA) was used to plot the data.

Proportions across both continuous and categorical 
variables were determined with crosstabs with significant 
differences indicated by Chi-square tests and presented 

Fig. 1 Geographic location outlining sample distribution. United Kingdom (UK), Kenya (KE) United States of America (USA), Malaysia (MYS) 
and South Africa (RSA)
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as percentages. A generalised structural equation model 
(gSEM) constructed a priori was used to assess the 
relationship between socioeconomic position (SEP) 
and preconception health knowledge and whether this 
relationship was mediated by preconception attitudes and 
behavioural intent. To reduce measurement error, allow 
for a more precise model, and capture a multidimensional 
nature for testing complex relationships, a latent 
variable was constructed for preconception attitudes 
that consisted of the following variables: taking folate; 
avoiding alcohol; exercise daily; avoid smoking; maintain 
good mental health; eat healthily; check blood pressure 
regularly. Direct (unmediated), indirect (mediated) 
and total effects were computed and recorded, and the 
proportion of the total effect mediated was calculated. 
Modifications to pathways and adding/removing 
variables were made iteratively and the Akaike and 
Bayesian Information Criteria (IC) of each model were 
compared. The final model was selected for having a 
low IC and high theoretical relevance. Direct, indirect, 
and total effects were calculated using non-linear 
combination estimates. The outcome variable was 
adjusted for age.

Results
General descriptives
Due to the nature of the survey which targeted 1000 
respondents per country, a total of 5000 respondents 
(51.9% female) participated in the survey with a 
similar age distribution across the countries (18–35 
yrs: 65%; 36–45 yrs: 25%; 46–55 yrs: 10%) (Table  1). In 
South Africa, USA and Malaysia, the majority of the 
respondents reported a marital status of single or never 
married (≥ 49.2%), while the majority of those residing 
in UK and Kenya reported being married or cohabiting 
(≥ 52.6). Additionally, the majority of respondents across 
all 5 countries were employed (ranging from 69.9% in the 
USA to 82.0% in Kenya).

Preconception knowledge, attitudes and behavioural 
intention
Table 1 and Fig. 2 shows preconception knowledge, atti-
tudes and behavioural intent in the overall study popu-
lation and across the 5 countries. More than half of the 
respondents had self-reported adequate preconcep-
tion knowledge (50.3%). The USA sample had the most 
respondents with good knowledge (13.8%), while Malay-
sia had the highest number of respondents with poor 
knowledge (42.5%). In terms of attitudes towards precon-
ception health behaviours to change before pregnancy, 
the majority of participants indicated they found avoid-
ing alcohol (83.5%), avoiding smoking (88.9%), main-
taining good mental health (89.6%) and eating healthily 

(91.0%) important. While taking folate was important to 
63.2% in the overall study population, this was notably 
higher among respondents in Kenya (77.4%). Generally, 
more than three quarters of respondents in each coun-
try reported that if they were planning a pregnancy, they 
would access preconception health care services if they 
were available at their clinic (≥ 79.1%). Furthermore, in 
the pooled sample, a higher percentage of women (by 
+ 7.1%) demonstrated good preconception health knowl-
edge compared to men (Table 2). Overall, more women 
denoted the importance of all preconception attitudes 
(by ≥ 10.5%) and behavioural intentions (by + 12.9%) than 
men. Interestingly, compared to women, a higher per-
centage of men from the UK, USA, Kenya and Maylasia 
indicated the importance of exercising daily (by ≥ 1.9%).

Relative importance of factors before pregnancy
When asked how important the following factors are 
before pregnancy, in the pooled sample of respondents 
(Table  3 and Supplementary Figure S2), physical health 
emerged as the most critical consideration, following 
closely, relationships and family was ranked second. 
Mental health was identified as the third most important 
factor, financial stability ranked fourth, while living 
conditions, work or education, and climate followed in 
importance.

Across different countries and sexes, clear patterns 
emerged with some regional differences (Table  3 and 
Supplementary Figure S4). Physical health consistently 
ranked first for both men and women across all countries, 
except women in the UK. Relationships and family 
ranked second for most men and women, although UK 
women ranked it most important. Mental health ranked 
third for most respondents, but Kenyan men and women 
and Malaysian women ranked it second. For both men 
and women across the countries, money ranked fourth, 
while Kenyan women ranked it fifth. Living conditions 
(ranked fifth or fourth), work or education, and climate 
were universally ranked fifth, sixth and seventh, 
respectively.

Preferred sources of health education/information
Respondents were asked to identify their preferred 
sources of health education or information before preg-
nancy (Table  4 and Supplementary Figure S3). In the 
overall study population, clinic doctors were the most 
preferred source, followed by nurses in second, and 
obstetricians/gynaecologists in third. Pharmacists ranked 
fourth, while family and friends were the fifth choice. 
Internet and social media were ranked sixth, and maga-
zines/newspapers were considered the least preferred 
source.
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Table 4 and Supplementary Figure S5 shows clinic doc-
tors ranked first across all countries for both men and 
women, except for USA and Kenyan women who ranked 
them second. Nurses were consistently ranked second 
by men, with some variation among women, as women 
from the UK ranked nurses second, women from Kenya, 
South Africa and Malaysia placed nurses third. Family 
and friends were ranked between third and fifth, with 
US men and women placing them higher (third) than in 
other countries, where they were generally fifth. Pharma-
cists ranked fourth to fifth, while internet/social media 

were consistently ranked sixth across all regions. Maga-
zines/newspapers were universally ranked seventh. The 
ranking of obstetricians/gynaecologists varied: women 
from USA and Kenya ranked them most preferred, while 
women from South Africa, UK and Malaysia ranked 
them second or third preferred. In contrast, among men, 
obstetricians/gynaecologists were ranked between third 
and fifth.

Table 1 General descriptives of survey respondents from five countries

n Number of participants; UK United Kingdom; USA United States of America; PHK preconception health knowledge. Bold values denote statistical significance (p < 
0.05)

Pooled 
sample (n = 
5000)

South 
Africa (n = 
1000)

UK (n = 1000) USA (n = 1000) Kenya (n = 
1000)

Malaysia (n = 
1000)

p value

Sociodemographics

 Sex Male 2398 (48.1) 490 (49.0) 468 (46.8) 480 (48.0) 480 (48.0) 480 (48.0) 0.969

Female 2590 (51.9) 510 (51.0) 520 (52.0) 520 (52.0) 520 (52.0) 520 (52.0)

 Age 18–30 yrs 3249 (65.0) 649 (64.9) 650 (65.0) 650 (65.0) 650 (65.0) 650 (65.0) 0.004
31–45 yrs 1251 (25.0) 251 (25.1) 250 (25.0) 250 (25.0) 250 (25.0) 250 (25.0)

46–55 yrs 500 (10.0) 100 (10.0) 100 (10.0) 100 (10.0) 100 (10.0) 100 (10.0)

 Parity Score 1.92 ± 1.11 2.41 ± 1.21 1.77 ± 0.965 1.70 ± 0.980 2.42 ± 1.16 1.33 ± 0.721  < 0.001
 Marital status Single 2494 (49.9) 639 (63.9) 447 (44.7) 492 (49.2) 397 (39.7) 519 (51.9)  < 0.001

Married/Cohabit 2302 (46.0) 309 (30.9) 526 (52.6) 457 (45.7) 561 (56.1) 449 (44.9)

Divorced/
widowed/
separated

204 (4.1) 52 (5.2) 27 (2.7) 51 (5.1) 42 (4.2) 32 (3.2)

 Employment Employed 3900 (78.2) 764 (76.4) 800 (80.0) 699 (69.9) 820 (82.0) 817 (81.7)  < 0.001
Unemployed 694 (13.9) 146 (14.6) 113 (11.3) 231 (23.1) 107 (10.7) 97 (9.7)

Student 379 (7.6) 88 (8.8) 86 (8.6) 49 (4.9) 73 (7.3) 83 (8.3)

Retired 16 (0.3) 2 (0.2) 1 (0.1) 10 (1.0) 0 (0) 3 (0.3)

Preconception health knowledge, attitude and behaviour

 Preconception 
health 
knowledge

Low knowledge 
score

1957 (39.1) 397 (39.7) 411 (41.1) 351 (35.1) 373 (37.3) 425 (42.5)  < 0.001

Adequate 
knowledge score

2515 (50.3) 532 (53.2) 477 (47.7) 511 (51.1) 497 (49.7) 498 (49.8)

Good knowledge 
score

528 (10.6) 71 (7.1) 112 (11.2) 138 (13.8) 130 (13.0) 77 (7.7)

 Attitude 
(% rates 
as important)

Take folate 3161 (63.2) 696 (69.6) 528 (52.8) 531 (53.1) 774 (77.4) 632 (63.2) < 0.001
Avoid alcohol 4174 (83.5) 907 (90.7) 778 (77.8) 823 (82.3) 843 (84.3) 823 (82.3)  < 0.001
Exercise daily 4153 (83.1) 883 (88.3) 752 (75.2) 789 (78.9) 937 (93.7) 792 (79.2) < 0.001
Avoid smoking 4443 (88.9) 927 (92.7) 840 (84.0) 844 (84.4) 960 (96.0) 872 (87.2)  < 0.001
Maintain good 
mental health

4479 (89.6) 941 (94.1) 822 (82.2) 845 (84.5) 978 (97.8) 893 (89.3)  < 0.001

Eat healthily 4548 (91.0) 953 (95.3) 875 (87.5) 849 (84.9) 984 (98.4) 887 (88.7)  < 0.001
Check blood 
pressure regularly

4423 (88.5) 941 (94.1) 808 (80.8) 812 (81.2) 973 (97.3) 889 (88.9)  < 0.001

 Behaviour (% 
rates as likely)

Access 
preconception 
care if available 
and planning 
a pregnancy

4266 (85.3) 856 (85.6) 797 (79.7) 802 (80.2) 922 (92.2) 889 (88.9)  < 0.001
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Fig. 2 Preconception health a knowledge about preconception health, b attitudes towards changing behaviours before pregnancy and c 
behaviour of accessing preconception services if available and if planning a pregnancy in the overall study population and in each country
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Relationship between preconception knowledge, attitudes 
and behaviour
In the gSEM model (Fig.  3 and Table  5), we identified 
significant direct effects such as SEP on preconception 
behavioural intent (p = 0.014) and parity on preconcep-
tion attitudes (p < 0.001). The results further indicated 
inconsistent mediation when examining the role of pre-
conception knowledge in the relationship between SEP 
and preconception attitudes. Notably, the relationship 
between preconception knowledge and behavioural 
intent was fully mediated by a combined model of atti-
tudes towards lifestyle behaviours, maintaining good 
mental health, and checking blood pressure regularly 
(71.7%).

Discussion
This comprehensive study observed geographic variations 
in preconception health knowledge, attitudes, and behav-
ioural intent among respondents from the five distinct 
settings. The finding that the USA had the highest pro-
portion of respondents with good preconception knowl-
edge (13.8%) while Malaysia had the highest percentage 

of respondents with poorer knowledge (42.5%) points to 
significant differences in preconception health awareness 
between the differing economically developed countries. 
This is in line with a previous finding which showed that 
women of reproductive age from a HIC, such as USA, 
showed greater knowledge [26, 27]. The disparity in pre-
conception knowledge between the settings could be 
attributed to several factors. Firstly, access to adequate 
healthcare plays a pivotal role in shaping ones’ precon-
ception awareness [26–29]. In HICs such as USA, access 
to a well-established healthcare system with extensive 
public health campaigns, health education resources, 
and widespread healthcare services [30], likely contrib-
utes to the higher knowledge levels we report. In con-
trast, Malaysia, despite its increasing progress in health 
educational programmes [31], faces many challenges 
such as limited educational outreach particularly evident 
in rural or underserved regions, which could possibly 
hinder knowledge dissemination considering nearly a 
quarter of the country is rural [32]. It has been reported 
that populations in more urban or better resourced 
areas typically have better access to health information 

Table 3 Relative importance of factors before pregnancy

Values are borda count, with higher scores indicating higher priority (score range: 1–7)

Overall Kenya Malaysia South Africa UK USA

Women Men Women Men Women Men Women Men Women Men

Seven groups of factors n = 5000 n = 520 n = 480 n = 520 n = 480 n = 510 n = 490 n = 527 n = 468 n = 520 n = 480

Relationships and family 25,026 2396 2369 2444 2457 2503 2523 2887 2451 2568 2411

Physical health 27,653 3066 2701 2998 2653 2787 2610 2850 2544 2807 2595

Money 21,259 2021 1906 2416 2042 2165 2093 2201 2039 2200 2154

Mental health 24,460 2805 2429 2590 2290 2448 2232 2486 2222 2626 2309

Climate change 8588 930 810 815 1074 762 754 811 919 776 931

Work and education 14,140 1319 1398 1372 1397 1641 1606 2113 1237 1460 1353

Living conditions 18,874 2023 1827 1925 1527 1974 1902 2178 1692 2123 1676

Table 4 Relative importance of sources of health education/information in the preconception period

Values are borda count, with higher scores indicating higher priority (score range: 1–7)

Overall Kenya Malaysia South Africa UK USA

Women Men Women Men Women Men Women Men Women Men

Seven groups of factors n = 5000 n = 520 n = 480 n = 520 n = 480 n = 510 n = 490 n = 527 n = 468 n = 520 n = 480

Nurse 25,412 2596 2471 2398 2355 2597 2582 2831 2482 1564 2425

Family + friends 19,413 1611 1638 2075 2091 1877 1935 2031 1896 2145 2075

Pharmacist 19,456 1930 1896 2034 2067 1954 2034 1914 1967 1790 1825

Internet/social media 13,516 1255 1238 1582 1564 1136 1215 1346 1377 1319 1460

Clinic doctor 28,395 3123 2871 3059 2541 2925 2867 2885 2576 2889 2582

Magazines/newspaper 9389 921 878 990 1005 884 827 973 939 906 1047

Obstetrician/gynaecologist 24,419 3124 2448 2422 1817 2907 2260 2580 1867 2897 2026
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Fig. 3 Generalised structural equation model for preconception health knowledge, attitudes and behaviours. SEP socioeconomic position. *p < 
0.05; **p ≤ 0.001

Table 5 Generalised structural equation model in a pooled sample of respondents for preconception health knowledge, attitudes 
and behaviours

Outcome variable adjusted for age

n number of participants; PHK preconception health knowledge. *Full mediation, p < 0.05; †partial mediation, p < 0.05; ‡inconsistent mediation, p < 0.05. Bold values 
denote statistical significance (p < 0.05)

Exposure Outcome Direct effect Indirect effect Total effect Proportion 
of total effect 
mediatedEstimate (95% CI) p value Estimate (95% CI) p value Estimate (95% CI) p value

Effect of SEP on attitudes via knowledge

 SEP Attitudes − 0.009 (− 0.047; 0.029) 0.64 0.013 (0.001; 0.024) 0.030 0.003 (− 0.036; 0.043) 0.86 ‡

Effect of SEP on behaviour via knowledge

 SEP Behaviour 0.069 (0.014; 0.123) 0.014 0.001 (− 0.001; 0.003) 0.20 0.070 (0.015; 0.125) 0.012 –

Effect of knowledge on behaviour via attitudes

 Knowledge Behaviour 0.014 (− 0.004; 0.033) 0.13 0.038 (0.030; 0.047) < 0.001 0.053 (0.036; 0.070) < 0.001 71.7%*

Effect of parity on attitudes via knowledge

 Parity Attitudes 0.390 (0.316; 0.464) < 0.001 − 0.012 (− 0.031; 0.007) 0.23 0.378 (0.302; 0.454) < 0.001 –

Effect of parity on behaviour via knowledge

 Parity Behaviour − 0.081 (− 0.174; 0.011) 0.086 − 0.001 (− 0.004; 0.001) 0.33 − 0.082 (− 0.175; 0.010) 0.081 –
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[33]. Additionally, health knowledge prior to concep-
tion may not be prioritised as much in countries such 
as Malaysia, possibly due to cultural/societal norms or 
a lack of emphasis on preventive healthcare [34]. It has 
also recently been reported that there are still knowledge 
gaps concerning the facility-level and contextual factors 
that influence variations in primary care quality in low-
resourced settings [35]. Lastly, regional disparities across 
all five countries, such as differences in SES, urbanisation, 
and education attainment [33, 36, 37], could contribute 
to variations in preconception knowledge noted in this 
study. These factors collectively suggest that improving 
preconception health knowledge by addressing access 
to adequate healthcare and considering cultural/societal 
norms or practices could be the key factors in enhanc-
ing awareness. Though in HICs, continuing to build on 
existing educational initiatives, and using meaningful 
language and health messages on preconception health, 
could further improve awareness [38].

A clear finding was that women generally demonstrate 
better preconception health knowledge compared to 
men [15, 39, 40]. This trend was consistent across most 
preconception attitudes and behavioural intention, 
with women consistently recognising the importance of 
adopting healthy behaviours, such as avoiding alcohol 
and smoking, maintaining good mental health, and 
eating healthily [41]. Additionally, women were also more 
likely to express a strong intent to seek preconception 
healthcare services if available. This aligns with previous 
research suggesting that women tend to be more engaged 
in health-related behaviours, particularly in areas linked 
to reproductive health and pregnancy planning [18, 
42]. An unexpected finding was that more men, than 
women, in the UK, USA, Kenya, and Malaysia believed 
that exercising daily was important for preconception 
health. This contrasts with the general trend observed 
in the pooled sample, where women consistently 
showed higher awareness and intent regarding other 
preconception health attitudes. The higher emphasis on 
daily exercise among men in these countries may reflect 
growing awareness of the importance of physical activity 
for overall health and well-being, potentially influenced 
by changing health trends or societal shifts in attitudes 
toward men’s health and fitness [43]. This finding 
therefore suggests that the development of targeted 
interventions could further emphasise the importance of 
exercise for both men and women when planning for a 
healthy pregnancy.

The findings reveal clear patterns in preconception 
priorities, with physical health identified as the most 
critical factor, followed by relationships and family, 
mental health, and financial stability in the pooled 
sample. These results suggest that physical well-being 

plays a significant role in preconception planning, with 
emotional and social factors also widely recognised as 
crucial. Mental health emerged as the third priority, 
reflecting growing awareness of its importance in 
reproductive health, while financial stability underscored 
the practical considerations of family planning. Regional 
and gender-based differences were also evident. For 
example, UK women prioritised relationships and 
family over physical health, while mental health ranked 
second for Kenyan and Malaysian women. Financial 
stability ranked fourth overall, but Kenyan women 
placed it fifth, possibly due to economic challenges 
[44, 45]. Living conditions, work or education, and 
climate were consistently ranked lower, suggesting 
that while important, they are secondary to health and 
emotional readiness. These findings highlight the need 
for context-specific preconception health education and 
interventions tailored to regional and cultural priorities.

The results regarding preferred sources of health 
education or information before pregnancy reveal clear 
preferences across the study population. Clinic doctors 
were the most preferred source, followed by nurses, 
obstetricians/gynaecologists, pharmacists, and family 
and friends. The internet and social media ranked sixth, 
while magazines/newspapers were the least preferred. 
These preferences were largely consistent across 
countries, with clinic doctors ranked first by both men 
and women in all countries, except for USA and Kenyan 
women, who ranked them second. These findings further 
highlight the importance of healthcare professionals, 
especially clinic doctors and nurses, as trusted sources 
of preconception health information, with some regional 
and gender-based variations in preferences. Even though 
the internet and social media were generally ranked sixth, 
a study in the UK found this to be an acceptable and 
trusted source of preconception health information when 
it was supported by the national/local health service 
[38]. To reduce pressure on healthcare professionals, and 
support widespread awareness raising on preconception 
health, further context-specific education opportunities 
should be co-developed.

When examining the role of preconception 
knowledge in mediating the relationship between SEP 
and preconception attitudes and behavioural intent, 
interestingly, we observed a significant direct effect 
between parity and attitudes, which may suggest 
that multipara, may directly influence preconception 
attitudes, particularly a combination of those related to 
lifestyle, maintaining good mental health, and regularly 
checking blood pressure. This direct positive relationship 
is in line with previous findings that showed that 
multiparous mothers may have more awareness due to 
past pregnancy experiences and experience less anxiety 
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compared to primiparous women [46]. The study also 
found that the relationship between preconception 
knowledge and behavioural intent was fully mediated 
by a combination of preconception attitudes with a 
high mediation effect of 71.7%. This could therefore be 
suggestive that the interplay between one’s preconception 
health knowledge and the intent to adopt healthy 
behaviours (i.e., improve their health prior to pregnancy) 
was largely influenced by one’s preconception attitudes. 
The results also suggest that preconception knowledge 
alone may not always be sufficient in explaining how SEP 
influences attitudes towards preconception health, and 
other factors, such as cultural or contextual elements, 
might be at play. Therefore, preconception knowledge 
alone not always leads to behavioural change; rather, 
it is the attitudes shaped by knowledge that strongly 
influence preconception health behaviours. Therefore, 
although it is evidently critical for individuals to 
attain adequate preconception health knowledge, it is, 
however, more important how individuals interpret and 
internalise knowledge—through their attitudes—is what 
drives actual behavioural change in the preconception 
period throughout gestation. This finding underscores 
the importance of fostering positive attitudes towards 
preconception health to translate knowledge into 
concrete behavioural changes.

This study must be interpreted by its strengths and 
limitations. The study is strengthened by the inclusion 
of a diverse geographic scope covering five countries 
with varied socioeconomic, cultural and healthcare con-
text, which provides valuable cross-cultural insights into 
preconception health. This study was, however, cross-
sectionally designed and therefore cannot infer causal-
ity. This study was, in part, limited to a sample of adults 
with internet access, which is not representative of the 
general population. Our results should, therefore, rather 
be interpreted in relation to the targeted respondents 
and not generalised for all adults in this age range. There 
was a potential risk of sample independence being vio-
lated, however, quality control of the online platform 
ensured that only a single response was acquired from a 
single respondent. The study made use of self-reported 
data which may be subject to respondent recall bias [47]. 
The virtual panel includes a general population where 
respondents self-identified as either female or male for 
survey enrolment, limiting our ability to explore gender 
variability, which we acknowledge as a potential study 
limitation. Another potential limitation of this study is 
that existing reproductive diseases and infertility diag-
noses and educational attainment were not considered 
part of the study survey. To address these gaps, future 
research is recommended to incorporate these factors to 

provide a more comprehensive understanding of repro-
ductive health.

To conclude, this multi-country study highlighted 
significant differences in respondents’ preconception 
health knowledge, attitudes, and behavioural intent 
across five economically varied countries. Variations 
were observed in how respondents prioritised 
factors before pregnancy, likely reflecting cultural, 
socioeconomic, and healthcare access differences. 
Additionally, the study revealed diverse preferences for 
sources of preconception health information showing 
varying levels of awareness regarding preconception 
care. Overall, the findings emphasise the need for 
tailored preconception health interventions that 
consider both socioeconomic factors and regional 
cultural differences to improve health outcomes.
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