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ABSTRACT 

Background: Intimate hygiene practices during pregnancy can influence maternal and neonatal 

health outcomes. Limited data exist on these practices among South African women. This study 

aimed to characterise intimate hygiene practices among pregnant women in Johannesburg and 

examine associations with demographic factors and preterm birth. 

Methods: A secondary analysis was conducted on data from 18,076 pregnant women enrolled in 

the Group B Streptococcus Correlates of Protection Cohort Study in Johannesburg, South Africa. 

Participants completed questionnaires detailing their intimate hygiene practices, including 

frequency, methods, and products used. Statistical analyses assessed the prevalence of these 

practices, their association with demographic characteristics (age, race, education, occupation, 

dwelling type, parity, and HIV status), and preterm birth outcomes. 

Results: The mean age was 28.4 years (range 18–49). Most participants were Black (16,811; 

93.0%), single (14,541; 80.4%), unemployed (11,691; 64.7%), and resided in urban areas 

(12,782; 70.7%). They reported a median intimate cleaning frequency of 14 times per week (IQR 

8–14). Vaginal washing was reported by 6,312 women (34.9%). Among those who undertook 

vaginal washing, 62.5% used fingers, 35.7% used a cloth, and 0.4% used other objects. Over half 

(9,653; 53.3%) practiced douching, and 8,743 (48.4%) added products to their bathwater. 

Race was significantly associated with adding bathwater products (p < 0.00001). White women 

(39; 44.3%) had the highest proportion adding products. Tertiary-educated mothers were more 

likely to add products (396; 27.0%, p = 0.0041). Students had the highest rate of product use 

(154; 28.7%, p = 0.0018). Urban participants were more likely to add products (1,994; 25.2%) 

than semi-urban women (768; 23.2%, p = 0.025). 

Douching was also significantly associated with race (p < 0.00001), with the “Other” category 

(67; 65.1%) reporting the highest rate. Women with no schooling had the highest douching rate 

(53.2%, p = 0.0006). Semi-urban mothers douched the most frequently (4,757; 53.4%, p < 

0.00001). Marital status was significantly associated with douching (p < 0.00001), with the 

highest prevalence among single women (6,658; 45.8%). Occupation was also significantly 

associated with douching (p = 0.016), with students having the highest douching prevalence (154; 

28.7%). 

A significant association was observed between gestational age and the addition of products to 

bathwater for deliveries between 34 and <37 weeks compared to term deliveries (p = 0.045). 

Women who did not add products were more likely to deliver at term, while those who added 

products had a higher likelihood of delivering preterm. For deliveries <34 weeks compared to 

34–<37 weeks, women who did not add products were more likely to deliver at 34–<37 weeks (p 

= 0.02). 

For deliveries at <34 weeks compared to 34–<37 weeks, women who douched were more likely 

to deliver at <34 weeks, while those who did not douche had higher proportions of deliveries at 

34–<37 weeks (p = 0.035). 

In the combined preterm category (<37 weeks) compared to term deliveries, a statistically 

significant association was observed (p = 0.035), with women who douched being more likely to 
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deliver preterm. Although some early preterm categories were more frequent among those who 

douched, overall no consistent statistically significant associations were found between hygiene 

practices and preterm birth outcomes. 

Conclusion: Intimate hygiene practices are prevalent among pregnant women in Johannesburg 

and are significantly associated with various demographic factors. While some associations with 

preterm birth were identified, no consistent significant association was established, warranting 

further studies. 

Keywords: intimate hygiene, pregnancy, preterm birth, vaginal microbiome, douching, maternal 

health, South Africa 
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ABSTRACT 

Background: Intimate hygiene practices during pregnancy can influence maternal and neonatal 

health outcomes. Limited data exist on these practices among South African women. This study 

aimed to characterise intimate hygiene practices among pregnant women in Johannesburg and 

examine associations with demographic factors and preterm birth. 

Methods: A secondary analysis was conducted on data from 18,076 pregnant women enrolled in 

the Group B Streptococcus Correlates of Protection Cohort Study in Johannesburg, South Africa. 

Participants completed questionnaires detailing their intimate hygiene practices, including 

frequency, methods, and products used. Statistical analyses assessed the prevalence of these 

practices, their association with demographic characteristics (age, race, education, occupation, 

dwelling type, parity, and HIV status), and preterm birth outcomes. 

Results: The mean age was 28.4 years (range 18–49). Most participants were Black (16,811; 

93.0%), single (14,541; 80.4%), unemployed (11,691; 64.7%), and resided in urban areas 

(12,782; 70.7%). They reported a median intimate cleaning frequency of 14 times per week (IQR 

8–14). Vaginal washing was reported by 6,312 women (34.9%). Among those who undertook 

vaginal washing, 62.5% used fingers, 35.7% used a cloth, and 0.4% used other objects. Over half 

(9,653; 53.3%) practiced douching, and 8,743 (48.4%) added products to their bathwater. 

Race was significantly associated with adding bathwater products (p < 0.00001). White women 

(39; 44.3%) had the highest proportion adding products. Tertiary-educated mothers were more 

likely to add products (396; 27.0%, p = 0.0041). Students had the highest rate of product use 

(154; 28.7%, p = 0.0018). Urban participants were more likely to add products (1,994; 25.2%) 

than semi-urban women (768; 23.2%, p = 0.025). 

Douching was also significantly associated with race (p < 0.00001), with the “Other” category 

(67; 65.1%) reporting the highest rate. Women with no schooling had the highest douching rate 

(53.2%, p = 0.0006). Semi-urban mothers douched the most frequently (4,757; 53.4%, p < 

0.00001). Marital status was significantly associated with douching (p < 0.00001), with the 

highest prevalence among single women (6,658; 45.8%). Occupation was also significantly 

associated with douching (p = 0.016), with students having the highest douching prevalence (154; 

28.7%). 

A significant association was observed between gestational age and the addition of products to 

bathwater for deliveries between 34 and <37 weeks compared to term deliveries (p = 0.045). 

Women who did not add products were more likely to deliver at term, while those who added 

products had a higher likelihood of delivering preterm. For deliveries <34 weeks compared to 

34–<37 weeks, women who did not add products were more likely to deliver at 34–<37 weeks (p 

= 0.02). 

For deliveries at <34 weeks compared to 34–<37 weeks, women who douched were more likely 

to deliver at <34 weeks, while those who did not douche had higher proportions of deliveries at 

34–<37 weeks (p = 0.035). 

In the combined preterm category (<37 weeks) compared to term deliveries, a statistically 

significant association was observed (p = 0.035), with women who douched being more likely to 
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deliver preterm. Although some early preterm categories were more frequent among those who 

douched, overall no consistent statistically significant associations were found between hygiene 

practices and preterm birth outcomes. 

Conclusion: Intimate hygiene practices are prevalent among pregnant women in Johannesburg 

and are significantly associated with various demographic factors. While some associations with 

preterm birth were identified, no consistent significant association was established, warranting 

further studies. 

Keywords: intimate hygiene, pregnancy, preterm birth, vaginal microbiome, douching, maternal 

health, South Africa 

 

 

Introduction and Background 

Vaginal hygiene practices during pregnancy are used to different degrees and can impact maternal 

health as well as foetal and neonatal outcomes (1, 2). However, limited data exist, particularly in 

the South African context, describing and comparing the various hygiene products and cleaning 

methods used by pregnant women. Globally, it has been reported that pregnant women use a range 

of vaginal hygiene practices to clean the vulva and vagina (1, 2). 

 

A balanced vaginal microbiome is dominated by Lactobacillus spp., which acidifies the vaginal 

environment and helps protect against pathogens (1, 2). A Lactobacillus-depleted microbiome has 

been linked to various adverse health outcomes, including bacterial vaginosis (BV), an increased 

risk of sexually transmitted infections, and preterm birth (PTB) (3, 4, 5). The latter two have been 

associated with intimate hygiene practices, many of which are practiced without sufficient evidence 

of health benefits (3, 5, 6). The most extensively studied practice is vaginal douching, defined as 

washing inside the vagina with water or another solution, which is known to cause vaginal 

dysbiosis—alteration in microbial balance leading to disrupted function—predisposing individuals 

to pelvic inflammatory disease (PID), BV, and PTB (5,7). The role of intimate hygiene products in 

either preventing or contributing to maternal colonisation with Group B Streptococcus (GBS) has 

been described (7). This is of particular public health importance given the severe consequences of 

neonatal GBS infection. 

 

A study describing intimate hygiene practices, demographic associations and hygiene products 

used by pregnant women in the South African setting could help assess how these contribute to 

maternal and neonatal health, including preterm birth associations, thereby informing potential 

interventions and health education programs. 
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Methodology  

We conducted a retrospective analysis of data from maternal-infant dyads collected during a 

neonatal follow-up cohort study investigating immunological correlates of protection against 

invasive Group B streptococcus (ClinicalTrials.gov ID NCT06431217). 

Study Population  

The primary study enrolled pregnant women either through recruitment at antenatal clinic visits, 

during the early stages of labour, or during the postpartum period prior to hospital discharge. A 

total of 18,076 pregnant women were enrolled during 2019-2020.    

Study Setting 

The primary study was conducted at Rahima Moosa Mother and Child Hospital (RMMCH) and a 

referring clinic (Discovers Clinic); Chris Hani Baragwanath Academic Hospital (CHBAH) and 

surrounding clinics (Lillian Ngoyi Clinic, Diepkloof, Mofolo, Michael Maponya, Zola, Itereleng 

and Chiawelo Clinic); and Bheki Mhlangeni District Hospital (BMDH) in the City of 

Johannesburg, South Africa. 

Study Procedure 

Informed consent and data collection sheets were completed by trained Research Assistants. Study 

participation was offered to all presenting women and study enrolment occurred unless 

participation was declined, or the study team was unable to obtain informed consent. The primary 

study involved no active follow-up unless GBS-related adverse events were identified in the 

mother-infant dyad. 

A questionnaire comprising demographic, pregnancy and health information was completed. 

Questions were asked in a non-judgemental manner and patients put at ease to ensure information 

accurately reflected practices. 

Data were analysed to determine the prevalence of intimate hygiene practices and their associations 

with the use of specific products, as well as demographic and preterm birth associations. Data for 

this study was obtained from an existing database and a secondary data analysis was conducted.  

Ethical clearance was obtained for both the primary and sub-study from the University of the 

Witwatersrand Human Research Ethics Committee (181110, 30 November 2018 and M230781, 20 

November 2023, respectively). 

 

Study Objectives 

The secondary data analysis aimed to describe the demographic and obstetric characteristics of 

participants and examine their intimate hygiene practices, including the types of products and 

objects used, how they were used, and the frequency of these practices. It also explored associations 

between intimate hygiene practices and demographic factors such as occupation, education level, 

type of dwelling, and area of residence. Finally, the study investigated whether the use of products 

in bathwater or douching was associated with the risk of preterm birth. 
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Statistical Analysis 

Data collected from the primary study were entered into a secure database by data capturers. The 

data were cleaned as permitted by time and staff availability. The transfer of unidentified data was 

conducted via Wits VIDA Microsoft Sharepoint, a secure data transfer platform. Data were kept in 

single datasheet and kept secure. The statistical analysis was performed using Statistica software 

(version 14.0). Data variables included demographics such as age, race, education, occupation and 

dwelling type; health and pregnancy data such as HIV status, parity, gestational age at delivery and 

intimate hygiene practices (frequency of washing, douching, washing inside the vagina, and the 

use of various hygiene products). Demographics and obstetric related characteristics of the 

participants are described using: counts, frequency, medians and a descriptive table; description of 

the products and objects that the participants reported using to clean the vagina and vulva are 

reported as rates and ranges of the rates of use for the different products; frequency of the 

participants’ cleaning practices are described as rates, ranges,  medians, and interquartile ranges 

(IQR); a description of the participants use of products added to bath water with rates and ranges.  

Chi-Square was used to calculate p values for douching and associated preterm birth, for adding 

products to bathwater and preterm birth, and demographics and hygiene practice associations. A p 

value < 0.05 was considered statistically significant. Missing data due to incomplete questionnaires 

is a limitation which could results in incorrect comparison results. 

 

Results 

The cohort comprised 18076 pregnant women, with a mean age of 28.4 years (range 18–49). 

Individuals under 18 years were excluded due to consent constraints. The population was 

predominantly Black (93.0%), with smaller proportions identifying as Coloured, White, Asian, or 

Other. 

Most participants were single (80.4%) and had completed primary or secondary schooling 

(82.9%). Only 13.2% had tertiary education, and a minority (2.6%) reported no formal schooling. 

Unemployment was common, just under two thirds (64.7%), and the majority of partners were 

unemployed (72.5%). 

Urban residence predominated (70.7%), and nearly all participants planned to remain in 

Johannesburg post-delivery (96.6%). Singleton pregnancies accounted for the vast majority 

(96.3%), with a median gestational age of 37.8 weeks. Term deliveries (≥37 weeks) occurred in 

73.5% of cases, while 20.6% were preterm (<37 weeks), including 7.0% classified as early 

preterm (<34 weeks). 

HIV prevalence in the cohort was 26.0%, while 71.5% were HIV-negative. Most participants 

(85.5%) tested negative for syphilis, although 13.3% had an unknown result. Rhesus positivity 

was observed in 89.2% of women; status was unknown or unreported for 9.0%. 

Regarding reproductive history, 27.9% were nulliparous, and 30.5% had one prior birth. Median 

parity and gravidity were both 2. (Table 1). 
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Table 1: Maternal demographics of all women included in the primary study 

Age (years) 

  Median (IQR) 

  Range 

 

28.4 (23.97-33.52) 

18-49 

Race  

  Black 

  Coloured 

  White 

  Asian 

  Other 

  Missing 

n (%) 

16 811 (93.0) 

886 (4.9) 

103 (0.6) 

98 (0.5) 

87 (0.5) 

91 (0.5) 

Marital Status  

  Single 

  Married 

  Divorced 

  Other 

  Missing 

n (%) 

14541 (80.4) 

3386 (18.7) 

51 (0.3) 

30 (0.2) 

68 (0.4) 

Level of Education  

  Schooling (Primary/Secondary) 

  Tertiary 

  None 

  Missing 

(n, %) 

14989 (82.9) 

2386 (13.2) 

466 (2.6) 

235 (1.3) 

Occupation of Mother  

  Unemployed 

  Employed 

  Self-Employed 

  Student 

  Missing 

(n, %) 

11691 (64.7) 

5049 (27.9) 

887 (4.9) 

343 (1.9) 

106 (0.6) 

Occupation of Father  

  Unemployed 

  Employed 

  Self-Employed 

  Student 

  Missing 

(n, %) 

13099 (72.5) 

1585 (19.8) 

991 (5.5) 

210 (1.2) 

91 (1.1) 

Dwelling 

  Urban 

  Rural 

  Semi-Urban 

  Blank 

(n, %) 

12782 (70.7) 

4757 (26.3) 

290 (1.6) 

247 (1.4) 

Residence After Delivery 

  Johannesburg  

  Outside Johannesburg  

  Missing 

 

17455 (96.6) 

207 (1.2) 

414 (2.3) 

Number of Babies 

Singleton 

Twins 

Triplets 

 

17413 (96.3) 

645 (3.6) 

18 (0.1) 

Gestational Age (Weeks) at Delivery 

  >= 37 

  34 - <37 

  < 34 

(n, %) 

13868 (73.6) 

2574 (13.7) 

1317 (7.0) 
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  Missing 316 (1.7) 

HIV Status 

  Negative 

  Positive 

  Unknown 

  Missing 

(n, %) 

12919 (71.5) 

4698 (26.0) 

121 (0.7) 

337 (1.9) 

Syphilis Results 

  Negative 

  Unknown 

  Positive 

(n, %) 

15447 (85.5) 

2412 (13.3) 

217 (1.2) 

Rhesus Status 

  Positive 

  Negative 

  Unknown  

  Missing 

(n, %) 

16116 (89.2) 

336 (1.9) 

239 (1.3) 

1385 (7.7) 

Parity 

  0 

  1 

  2 

  3 

  4 

  5+ 

  Missing 

 Median 

(n, %) 

5040 (27.9) 

5517 (30.5) 

3855 (21.3) 

1626 (9.0) 

503 (2.8) 

268 (1.5) 

1267 (7.0) 

2 

Pregnancy Number (Gravidity) 

  1 

  2 

  3 

  4 

  5+ 

  Missing 

  Median 

(n, %) 

4254 (23.5) 

5127 (28.4) 

3982 (22.0) 

2106 (11.7) 

1339 (7.4) 

1277 (7.1) 

2 

 

The data revealed an average intimate cleaning frequency of 11.6 times per week, with a median 

frequency significantly higher at 14 times per week (IQR 8-14). Washing inside the vagina was 

reported by 34.9% - using fingers (21.9%), a cloth (12.5%) or another object (0.13%).  

Just over half (53.3%) of patients practiced douching during pregnancy. Douching refers to the 

deliberate flushing of the vaginal canal using liquid solutions, often with devices such as bottles or 

syringes, while washing inside the vagina involves manual internal cleaning using fingers or cloths, 

sometimes with water or soap, and was described to the participants as such.  Soap was used more 

commonly than antiseptic solutions, 77.0 % vs. 9.4%, respectively. Two thirds (65.6%) of the 

women reported using Sunlight soap. The commonest antiseptic solutions were Dettol (7.0%) and 

Savlon (2.4%). Other products such as Betadine and Vagisil were used much less frequently, with 
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rates of 0.04% and 0.03%, respectively, while a variety of other products accounted for an 

additional 4%. Two or more products were used by 9.6% of participants. 

The addition of products to bathwater was reported by almost half of the cohort (48.4%).  The main 

products added to bathwater included Dettol, used by 5.6% of the cohort, followed by Savlon 

(2.4%), and bubble bath solutions (3.5%) (Table 2). 

 

Table 2: Hygiene Practices 

Washing Practice  

  Wash inside vagina   

  Do not wash inside vagina   

  Missing   

(n, %) 

6312 (34.9) 

5421 (30.0) 

6343 (35.1) 

Method of Washing inside Vagina 

  Fingers   

  Cloth  

  Other 

  Missing 

(n, %) 

3949 (62.5) 

2255 (35.7) 

24 (0.4) 

11848 

Frequency of Washing (times per week) 

  1-3 

  4-7 

  8-14 

 15-21 

  22+ 

Missing 

 

Median (IQR) 

(n, %) 

200 (1.8) 

1637 (14.8) 

5523 (49.9) 

113 (1.0) 

5 (0.1) 

10598 (32.4) 

 

14 (8-14) 

Douching 

Yes 

No 

(n, %) 

9653 (53.3) 

8423 (46.7) 

Douching 

Antiseptic Solutions  

  Dettol 

  Savlon 

  Betadine   

Soap  

  Sunlight 

  Protex 

  Lux 

  Lifebuoy 

  Dove 

Cream 

  Vagisil 

Other 

(n, %) 

 

558 (7.0) 

189 (2.4) 

3 (0.1) 

 

4520 (56.3) 

708 (8.8) 

441 (5.5) 

348 (4.3) 

157 (2.0) 

 

3 (0.1) 

331 (4.1) 
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Number of products used  

Two Products 

Three Products 

More Than 3 Products 

(n, %) 

637 (7.9) 

99 (1.2) 

29 (0.4) 

Adding Products to Bathwater 

  Yes 

  No 

  Missing 

(n, %) 

2829 (15.7) 

8743 (48.4) 

6504 (36.0) 

Product Added to Bathwater 

  Soap with Savlon 

  Bubble bath 

  Soap with Dettol 

(n, %) 

436 (2.4) 

637 (3.5)  

1,004 (5.6) 

Dettol, Savlon, Betadine, Sunlight, Protex, Lux, Lifebuoy, Dove and Vagisil are all registered trademarks. 

 

Significant associations were observed between several demographic variables and the addition 

of products to bathwater (Table 3). Race was strongly associated (p < 0.00001); although most 

users were Black women, the highest within-group use was among White (44.3%) and Coloured 

(30.7%) participants. Educational level (p = 0.0041) and occupation (p = 0.0018) were also 

significantly associated: mothers with tertiary education and students showed the highest 

proportional use (27.0% and 28.7%, respectively), although most users came from women with 

primary or secondary schooling due to their greater representation. 

Urban residence was associated with greater use of bath additives (25.2%) compared to semi-

urban (23.2%) and rural areas (19.1%) (p = 0.025). Parity (p = 0.008) and age group (p = 0.032) 

were also associated: women with high parity (e.g. parity 7; 33.3%) and those aged 40–49 

(26.9%) had the highest proportional use. No significant associations were found with marital 

status (p = 0.1423) or HIV status (p = 0.911). 

 

Table 3: Association of demographics and adding products to bathwater 

Demographics N Products Not Added to 

Bathwater (%) 

Products Added to 

Bathwater (%) 

p-Value 

Race (n, %) 

  Black 

  Coloured 

  White 

  Asian 

  Other 

 

10667 

623 

88 

67 

69 

 

8115 (76.1) 

432 (69.3) 

49 (55.7) 

49 (73.1) 

51 (73.9) 

 

2552 (23.9) 

191 (30.7) 

39 (44.3) 

18 (26.9) 

18 (26.1) 

<0.00001 

Marital Status 

  Single 

  Married 

  Divorced 

  Other 

 

9028 

2455 

15 

37 

 

6836 (75.7) 

1849 (75.3) 

11 (73.3) 

22 (59.5) 

 

2192 (24.3) 

606 (24.7) 

4 (26.7) 

15 (40.5) 

0.1423 
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Level of Education 

  Schooling  

  Primary/Secondary 

  Tertiary 

  None 

 

 

9633 

1468 

307 

 

 

7298 (75.8) 

1072 (73.0) 

240 (78.2) 

 

 

 

2335 (24.2) 

396 (26.9) 

67 (21.8) 

 

0.0041 

Occupation of Mother  

  Unemployed 

  Employed 

  Self-Employed 

  Student 

 

7477 

3287 

208 

537 

 

5725 (76.6) 

2428 (73.9) 

152 (73.1) 

383 (71.3) 

 

1752 (23.4) 

859 (26.1) 

56 (26.9) 

154 (28.7) 

 

0.0018 

Dwelling  

  Urban 

  Rural 

  Semi-Urban 

 

7928 

152 

3313 

 

5934 (74.9) 

123 (80.9) 

2545 (76.8) 

 

 

1994 (25.2) 

29 (19.1) 

768 (23.2) 

 

0.025 

Parity 

  0 

  1 

  2 

  3 

  4 

  5 

  6 

  7 

 

3425 

3836 

2642 

1124 

330 

108 

30 

6 

 

 

2560 (74.7) 

2921 (76.2) 

2005 (75.9) 

831 (73.9) 

273 (82.7) 

77 (71.3)  

27 (90.0) 

4 (66.7) 

 

865 (25.3) 

915 (23.9) 

637 (24.1) 

293 (26.1) 

57 (17.3) 

31 (28.7) 

3 (10.0) 

2 (33.3) 

0.008 

Age 

  <20 

  20-29 

  30-39 

  40-49 

 

756 

6003 

4200 

517 

  

578 (76.5) 

4481 (74.6) 

3230 (76.9) 

378 (73.1) 

 

 

178 (23.5) 

1522 (25.9) 

970 (23.1) 

139 (26.9) 

 

0.032 

HIV-Status 

  Negative 

  Positive 

 

8363 

2927 

 

6313 (75.5) 

2210 (75.5) 

 

2050 (24.5) 

717 (24.5) 

 

0.911 

p-values calculated using the chi-square test 

Douching was significantly associated with several demographic variables (Table 4). Race (p < 

0.00001) showed strong variation: the highest within-group prevalence was among participants 

identifying as “Other” (65.1%), followed by White (56.3%), Coloured (55.3%), Asian (49.0%), 

and Black women (46.5%). Marital status was also significant (p < 0.00001); married women 

were more likely to douche (52.9%) than single women (45.8%). 
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Educational level (p = 0.0006) and maternal occupation (p = 0.016) were significantly associated. 

Women with no schooling had the highest douching prevalence (53.2%), while employed women 

(47.7%) had the highest among occupational groups. Dwelling type (p < 0.00001) also showed 

variation, with semi-urban women most likely to douche (53.4%) compared to rural (41.0%) and 

urban participants (44.7%). 

Parity did not demonstrate a significant association with douching; proportions were consistent 

across parity levels. Age group was significantly associated (p = 0.0215), with higher douching 

rates observed among women aged 20–29 (47.8%) and 30–39 (46.5%). No significant association 

was found with HIV status (p = 0.27) (Table 4). 

 

Table 4: Association of Demographics and Douching 

Demographics Total (N) No Douching (%) Douching (%) p-Value 

Race 

  Black 

  Coloured 

  White 

  Asian 

  Other 

 

16811 

886 

87 

98 

103 

 

8991 (53.5) 

396 (44.7) 

38 (43.7) 

50 (51.0) 

36 (35.0) 

 

7820 (46.5) 

490 (55.3) 

49 (56.3) 

48 (49.0) 

67 (65.1) 

<0.00001 

Marital Status 

  Single 

  Married 

  Divorced 

  Other 

 

14541 

3386 

30 

51 

 

7883 (54.2) 

1594 (47.1) 

18 (60.0) 

26 (51.0) 

 

6658 (45.8) 

1792 (52.9) 

12 (40.0) 

25 (49.0) 

<0.00001 

Level of Education 

  Schooling     

  Primary/Secondary 

  Tertiary 

  None 

 

 

14989 

2386 

466 

 

 

7903 (52.7) 

1330 (55.7) 

218 (46.8) 

 

 

7086 (47.3) 

1056 (44.3) 

248 (53.2) 

0.0006 

Occupation of Mother  

  Unemployed 

  Employed 

  Self-Employed 

  Student 

 

11691 

5049 

343 

887 

 

6156 (52.7) 

2642 (52.3) 

191 (55.6) 

512 (57.7) 

 

5535 (47.3) 

2407 (47.7) 

152 (44.4) 

375 (42.3) 

0.016 

Dwelling  

  Urban 

  Rural 

  Semi-Urban 

 

P value<0.00001 

 

12782 

290 

4757 

 

7068 (55.3) 

171 (59.0) 

2214 (46.6) 

 

5714 (44.7) 

119 (41.0) 

2543 (53.4) 

<0.00001 

Parity 

  0 

  1 

  2 

 

5040 

5517 

3855 

 

2570 (50.9) 

2686 (48.7) 

1894 (49.2) 

 

2470 (49.1) 

2831 (51.3) 

1961 (50.8) 

0.19 
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  3 

  4 

  5 

  6 

  7 

1626 

503 

268 

44 

7 

792 (48.7) 

256 (50.9) 

84 (50.6) 

22 (50.0) 

1 (14.3) 

834 (51.3) 

247 (49.1) 

82 (49.4) 

22 (50.0) 

6 (85.7) 

Age 

  <20 

  20-29 

  30-39 

  40-49 

 

588 

8907 

7240 

1210 

 

40 (57.8) 

4652 (52.2) 

3846 (53.5) 

666 (55.0) 

 

248 (42.2) 

4255 (47.8) 

3394 (46.5) 

544 (45.0) 

0.0215 

HIV-Status 

  Negative 

  Positive 

 

12919 

4698 

 

6804 (52.6) 

2515 (53.6) 

 

6115 (47.4) 

2183 (46.4) 

0.027 

 

In terms of the association between adding products to the bathwater and/or douching and 

gestational age at delivery. The following results were found: 

 Addition of Products to Bathwater 

A significant association was found between gestational age and product use for deliveries 

between 34–<37 weeks compared to term (p = 0.045). Women who did not add products were 

more likely to deliver at term (90.9%) than those who did (9.2%). Conversely, among those 

delivering between 34–<37 weeks, product use was more common (7.5%) compared to the term 

group. 

A stronger association was observed when comparing <34 weeks and 34–<37 weeks (p = 0.02): 

10.6% of women who added products delivered before 34 weeks, while 7.5% delivered between 

34–<37 weeks. Those who did not add products were more likely to deliver later within the 

preterm range. 

However, when preterm deliveries (<37 weeks) were combined and compared to term, the 

association was not statistically significant (p = 0.341), despite a slightly higher frequency of 

product use among preterm deliveries (8.5%) than term (9.2%). 

Douching 

 

No significant association was observed between douching and deliveries at <34 weeks compared 

to term (p = 0.097), though a greater proportion of women who douched delivered early (38.1%) 

than those who did not (61.9%). 

In contrast, the comparison between <34 weeks and 34–<37 weeks showed a significant 

association (p = 0.035): women who douched were more likely to deliver at <34 weeks (38.1%) 

than at 34–<37 weeks (41.9%). Those who did not douche had higher proportions of later 

preterm births. 
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When preterm deliveries were combined, douching remained significantly associated (p = 0.035), 

with 40.6% of preterm births occurring in women who douched compared to 59.4% in those who 

did not. 

 

 

Combined Practices (Products and Douching) 

 

No significant associations were observed when combining product use and douching. Among 

women delivering at <34 weeks, 17.6% engaged in both practices compared to 18.0% at term (p 

= 0.56). Similarly, no significant differences were seen between <34 and 34–<37 weeks (p = 

0.548), or 34–<37 weeks and term (p = 0.414). While trends suggested that dual-practice users 

were somewhat more likely to deliver early, these associations did not reach statistical 

significance (Table 5). 

 

Table 5: Association between adding products to the bathwater and/or douching and 

gestational age at delivery  

Gestational 

Age at 

Delivery  

(Weeks) 

No 

products 

added to 

bathwater 

Only 

products 

added to 

bathwater 

P-

value 

No 

douching 

Only 

douching 

P 

value 

No 

products 

added to 

bathwater 

or 

douching 

Products 

added to 

bathwater 

and 

douching 

P-

value 

<34 

≥37 

607 

6683 

72 

674 0.242 
735 

7332 

453 

5022 0.097 
607 

6883 

129 

1514 0.56 

34-<37  

≥37 

1291 

6683 

104 

674 0.045 
1336 

7332 

963 

5022 0.278 
1291 

6883 

275 

1514 0.414 

<34 

34-<37 

607 

1291 

72 

104 0.02 
735 

1336 

453 

963 0.035 
607 

1291 

129 

275 0.548 

<37  

≥37 

1898 

6683 

176 

674 0.341 
2071 

7332 

1416 

5022 0.035 
1898 

6683 

404 

1514 0.328 

 

 

Discussion 

Demographics and Obstetric Characteristics of Participants 
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The demographic profile of this large cohort—primarily young, predominantly Black, with a 

median age in the late 20s, and a high rate of unemployment—parallels trends observed in antenatal 

populations across Sub-Saharan Africa (SSA), particularly within public healthcare settings 

(8,9,10). Studies in urban South Africa reveal that most women attending antenatal care are single, 

unemployed, and have a primary or secondary education, reflecting limited socioeconomic 

opportunities (9,10). Similar demographic structures are seen in other low- and middle-income 

countries (LMIC), where limited education and economic hardship often shape health-related 

behaviours, including hygiene practices (4,11, 12). Lower educational levels are commonly linked 

to traditional hygiene practices and a lack of formal guidance on safe practices, as highlighted in a 

Tanzanian study where less-educated women were more likely to engage in internal cleansing (13). 
This practice frequently occurs within cultural contexts where internal cleansing is perceived as 

essential for maintaining cleanliness, adhering to societal norms regarding femininity, or enhancing 

sexual health (13). In contrast, high-income countries (HIC) generally report broader access to 

healthcare, where socioeconomic status influences access to specific hygiene products and 

adherence to medical recommendations (14,15,16,17). These recommendations include: avoid 

douching: (can disrupt the natural balance of vaginal bacteria and may lead to infections); use mild, 

unscented products (harsh soaps, antiseptics, and scented products can alter the vaginal pH and 

irritate sensitive tissues); maintain regular hygiene practices (regular bathing with appropriate 

cleansing of the external genital area helps maintain hygiene (16,17). However, overuse of 

feminine hygiene products, such as deodorant sprays and wipes, is discouraged due to potential 

adverse effects on the vaginal mucosal biome; wear breathable, non-irritating clothing (cotton 

underwear and avoiding tight-fitting clothing can help prevent moisture buildup and irritation, 

promoting a healthy vaginal environment) (16,17). 

 

Products Reported for Vaginal and Vulval Cleaning 

Participants frequently used household products, including Sunlight soap and Dettol for intimate 

hygiene. This finding aligns with studies across SSA, where economic constraints and cultural 

beliefs often lead to the use of accessible, multi-purpose products for intimate hygiene (18,19). In 

Ghana, for instance, 60% of pregnant women reported using household soaps, attributing their 

choices to accessibility and cultural norms (3). The use of antiseptic solutions like Dettol is 

similarly widespread in SSA, where a study in Cameroon showed that over 40% of women used 

antiseptics, perceiving them to prevent infections (4). In contrast, HICs report a preference for 

commercially marketed, pH-balanced washes and sprays, largely due to product availability and 

targeted advertising (20,21). This contrast reflects regional and economic disparities in product 

choices for intimate hygiene. 

 

Objects Used for Vaginal and Vulval Cleaning 

Approximately one-third of participants reported using fingers or cloths for internal cleansing, 

consistent with practices in SSA where internal cleansing is culturally associated with health 

maintenance (13). Studies in Nigeria and Tanzania indicate that over 40% of women practice 
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internal cleansing, driven by beliefs about cleanliness and infection prevention (13,22). In HICs, 

public health campaigns generally discourage internal cleansing, especially during pregnancy, due 

to associations with BV, PID, and other complications (16,17,23). For instance, U.S. guidelines 

advise against internal cleansing to protect the vaginal microbiome and reduce the risk of adverse 

pregnancy outcomes (17). Despite these guidelines, some women in HICs continue to engage in 

internal cleansing, though rates are lower than those in LMICs (24). 

 

Frequency of Cleaning Practices 

Participants reported frequent intimate cleaning, with some women washing up to 14 times per 

week. This finding is consistent with urban SSA studies, where cultural beliefs about cleanliness 

and purity contribute to frequent washing (12,25). In KwaZulu-Natal, for instance, over 60% of 

pregnant women reported daily or near-daily washing due to beliefs linking hygiene with health 

(12). In contrast, HICs recommend less frequent washing, as frequent intimate washing can disturb 

vaginal pH and microbiome balance. Public health advice in the United Kingdom, for instance, 

promotes minimal washing to preserve beneficial microbiota and reduce infection risk (15). 

 

Methods of Product Use 

The study showed that products were often added to bathwater or applied directly, reflecting a 

blend of traditional and adaptive hygiene practices common in LMICs. Kenyan studies indicate 

that nearly 50% of pregnant women add antiseptics to bathwater, perceiving it as a way to ensure 

cleanliness (26). This practice contrasts with HICs, where healthcare providers discourage adding 

antiseptics to bathwater due to risks of irritation and microbiome disruption. Canadian guidelines, 

for example, advise against this practice during pregnancy to protect vaginal health and reduce 

potential complications (16,27). These regional differences underscore varying levels of healthcare 

guidance and cultural influences on hygiene practices during pregnancy. 

 

Associations Between Hygiene Practices and Demographic Characteristics 

Significant associations were observed between demographic factors and hygiene practices, 

particularly race, education, age, occupation, and residence type. Women with tertiary education 

levels were more likely to add products to bathwater compared to those with primary or secondary 

education, while unemployed women had slightly lower rates of douching compared to employed 

women. Additionally, semi-urban mothers were more likely to add products to bathwater and to 

report douching compared to urban or rural mothers. This is in contradiction to findings in Tanzania 

and Nigeria where low socioeconomic status increased these practices (13,26). However, women 

with no formal education were more likely to douche.  Urban residence was linked to a greater 

likelihood of using bath additives, likely due to increased exposure to product marketing (13,26). 

These associations suggest that cultural norms, in addition to socioeconomic factors, influence 

intimate hygiene practices in SSA. While several associations reached statistical significance, the 

large sample size increases the likelihood of detecting minor differences that may lack clinical 
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relevance, and applies to all of the associations found in this study. Statistical significance in this 

context does not necessarily equate to a meaningful effect size or actionable difference in clinical 

practice. Interpretation should therefore consider both the magnitude of association and biological 

plausibility when assessing potential implications for maternal health. 

 

Association of Hygiene Practices with Preterm Birth 

Several hygiene practices were associated with an increased risk of preterm birth. Adding products 

to bathwater in this cohort was associated with preterm delivery in those with a GA of 34–<37 

weeks, suggesting a possible impact on early delivery. Douching was similarly associated with 

preterm births at <34 and 34–<37 weeks. Findings from SSA studies that connect douching with 

vaginal dysbiosis and elevated infection risk (28,29,30), and studies from HICs that have linked 

douching with BV and preterm birth, underscores concerns over the potential risks of such practices 

during pregnancy (2,14,31). 

 

Pregnant vs. Non-Pregnant Comparison 

While this study did not include non-pregnant women, studies from non-pregnant SSA populations 

reveal similar hygiene practices, though frequencies and product types may vary. In Soweto, South 

Africa, non-pregnant women reported similar cleansing methods but at lower frequencies than their 

pregnant counterparts, suggesting that pregnancy may heighten hygiene behaviours (10,19). 

 

Limitations 

The absence of a non-pregnant control group limits the ability to determine whether the observed 

hygiene practices and their associations with outcomes are specific to pregnancy or reflect 

broader population behaviours. Self-reported data introduce the potential for recall and social 

desirability bias, particularly for sensitive practices such as douching or intravaginal washing. 

Missing data for some variables may have introduced bias or reduced statistical power in 

subgroup analyses. Moreover, the cross-sectional nature of hygiene practice reporting limits 

causal inference regarding their relationship with gestational outcomes. 

 

Conclusion 

This study underscores the widespread prevalence of intimate hygiene practices among pregnant 

women in this population, reflecting deeply rooted cultural norms, accessibility of products, and 

individual socioeconomic circumstances. Practices such as douching, internal vaginal washing, 

and the use of antiseptic solutions like Dettol highlight the intersection of traditional beliefs and 

modern influences on hygiene practices. 
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The observed associations between hygiene practices and demographic characteristics, as well as 

with specific preterm birth categories, suggest that these practices are shaped by a complex 

interplay of cultural, social, and environmental factors. Although no consistent link with overall 

preterm birth outcomes was found, the potential disruption of the vaginal microbiome by certain 

practices raises concerns about increased vulnerability to infections and related pregnancy 

complications. 

Future research is essential to unravel the causal mechanisms underlying the relationship between 

intimate hygiene practices and pregnancy outcomes. Understanding how these practices impact 

the vaginal microbiome and subsequent health risks could inform targeted interventions, 

ultimately improving maternal and neonatal health in diverse cultural and socioeconomic 

contexts. 
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2. Introduction and Background 

Vaginal hygiene practices during pregnancy are used to different degrees, and can affect 

maternal health as well as foetal and neonatal outcomes (1,2). However, there are limited data 

available, particularly in the context of South Africa, describing and comparing the different 

hygiene products and cleaning methods used by pregnant women. Worldwide, pregnant 

women use a variety of vaginal hygiene practices to clean their vulva and vagina, and studies 

have been done to assess these practices and their subsequent effects (1,2). 

A balanced vaginal microbiome is dominated by Lactobacillus species, which acidifies the 

vaginal environment and helps to protect against pathogens (1,2). The hallmark of a balanced 

vaginal microbiome is characterised by one dominated by Lactobacillus species, which 

acidifies the vaginal environment and helps to protect against invading pathogens (2). 

A Lactobacillus depleted microbiome has been linked to a variety of adverse health 

outcomes, including bacterial vaginosis (BV), an increased risk of sexually transmitted 

infections (STIs) and preterm birth (PTB)(1,3,4). The latter two have been associated with 

intimate hygiene practices, many of which are practiced without sufficient evidence of benefit 

to health (1,3,4). The most extensively studied practice is vaginal douching, which is known 

to cause vaginal dysbiosis, which predisposes to pelvic inflammatory disease (PID), BV, and 

PTB (5,6). Neonatal complications from Group B streptococcus infection originating from 

maternal vaginal colonisation is a major health issue worldwide, with few studies assessing 

the role of intimate hygiene products in either preventing or contributing to maternal 

colonisation (7). 

A study describing intimate hygiene practices performed, and hygiene products used by 

pregnant women in the South African setting would aid in assessing how these contribute to 
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maternal and new-born health and allow for interventions and health education programs to 

be implemented. 

 

3. Literature Analysis 

There are limited data available on the prevalence of vaginal hygiene practices in pregnant 

women.  

Vaginal Hygiene Practices 

Vaginal hygiene practices encompass a wide range of behaviours and techniques employed 

by women during pregnancy to maintain cleanliness, comfort and overall vaginal health. 

These practices can include internal cleansing, external washing, intravaginal insertion of 

substances, and the use of various products (8,9). Data collected from a cohort in KwaZulu-

Natal described the prevalence and types of vaginal hygiene practices  among non-pregnant 

women (8). This study found the majority of participants (90.2%) to have engaged in at least 

one vaginal hygiene practice, with 34.8% engaging in two or more practices (8). Internal 

cleansing was found to be common, with most women cleansing their vaginas twice daily 

using objects such as a cloth or paper (8). The motivations behind these practices include 

achieving cleanliness, reducing odour, and vaginal drying. External genital washing was also 

prevalent among the participants, with motivations extending beyond hygiene, including 

wellness and feminine identity (8).  

The methods used in vaginal hygiene practices during pregnancy vary among different 

populations and regions globally. Data from non-pregnant women in Soweto, Gauteng, 

reported women to engage in a variety of practices, including vigorous washing outside the 

vagina, washing with water or alternative substances, using fingers or other objects for 

intravaginal cleansing, and even the insertion of traditional medications intravaginally (10). 
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Objects reported as being used during the process of vaginal cleaning included paper, cloth, 

sponges and cotton wool, and conventional medications, gels, lubricants and creams, 

including haemorrhoid creams, were also commonly used by the women (10). These findings 

emphasise the diverse range of methods employed in vaginal practices and highlight the need 

for further investigation into the motivations, cultural factors and potential health 

implications associated with these practices (10). 

Multi-country reviews, including those conducted in Tete (Mozambique), Yogyakarta 

(Indonesia), Chonburi (Thailand), and KwaZulu-Natal (South Africa), have provided insights 

into the global landscape of vaginal hygiene practices in non-pregnant women (11,12). These 

reviews have shown that external washing is a common practice across these regions, with 

the motivation centred around cleanliness and odour reduction (11,12). In Yogyakarta self-

treatment of suspected infections was also reported as a motivation for external washing (11). 

Intravaginal cleansing was found to be more prevalent in African regions compared to 

Thailand and Indonesia, particularly in Tete and KwaZulu-Natal, where it was the most 

prevalent practice (11). Women in these regions engaged in intravaginal cleansing for hygiene 

purposes, maintaining wellness and relieving genital symptoms (11). Furthermore, in 

Chonburi the traditional practice of vaginal steaming or smoking was found to be common 

and was associated with wellness maintenance and feminine identity, especially during the 

postpartum period (11).  

In Cameroon the most common practice for vulval cleaning among pregnant women was the 

use of non-irritating agents. Antiseptic solutions, either alone or in combination with water, 

were preferred for vaginal cleaning (9). These findings emphasise the importance of 

considering cultural and regional variations in vaginal practices of women in these regions, 

and their potential impact on maternal and neonatal health outcomes. 
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Vaginal Hygiene Products 

A wide array of products is used by pregnant and non-pregnant women for vaginal hygiene 

purposes. In addition to commercially manufactured and advertised products, a survey 

conducted in Canada revealed the utilisation of products for the genital area but not intended 

or marketed for such use (13). These products include douches, wipes, washes, sprays, 

powders, moisturisers, lubricants, deodorant suppositories and tablet suppositories for vaginal 

infections (13). Respondents also reported using products such as hand sanitisers, body 

lotions, baby oil, baby wipes and shaving cream in the genital area (13). It is important to 

note that certain products, particularly douches and scented deodorants, have raised concerns 

due to potential risks to vaginal health, including irritation, dysbiosis and infection (6,13,14). 

Medical organisations, including the United States Office of Women's Health and the 

Canadian Women's Health Network, advise against the use of these products, citing them as 

unnecessary for vaginal cleansing and having the potential for irritation (15,16). These 

recommendations align with the understanding that vaginal secretions are  indicative of good 

physiological health, and the use of cleansing products may disrupt the natural balance of the 

vaginal microbiome (14). 

Additionally, the survey revealed the utilisation of homemade or non-proprietary vaginal 

douches among a subset of respondents (13). These homemade douches included various 

substances such as medicated creams, sprays, gels, cooking oils, yogurt (topical and 

suppositories), garlic clove suppositories, probiotic suppositories, prescription suppositories, 

depilatory creams and petroleum jelly(13). The use of such products may vary among 

individuals based on cultural beliefs, personal preferences and perceived benefits (13).  
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It has been found that Afro-Caribbean immigrants in the United Kingdom are more likely to 

wash the vulva with bubble bath or antiseptic compared with Caucasian women (12) Other 

studies have documented the used of soaps, body-washes, foam, premoistened wipes, 

powders, and deodorant sprays (1,12). However, the motivations and potential consequences 

associated with the usage of these non-conventional products warrant further investigation 

(12,13). 

 

Vaginal Microbiome and its Importance 

The vaginal microbiome undergoes fluctuations in composition due to various internal and 

external factors (1,12). Internal factors such as age, hormonal shifts and infections, along 

with external factors like vaginal hygiene practices, sexual intercourse, antibiotic use and 

hormone replacement therapy, impact the milieu of the vaginal microbiome (1,12). It has 

been shown that there is vaginal microbiome variation among different ethnic groups in the 

United States, with Asian and White women tending to have a higher prevalence of 

Lactobacillus dominance (80.2% and 89.7%, respectively) compared to Hispanic and Black 

women (59.6% and 61.9%, respectively). (17) These differences may be partially attributed 

to variances in vaginal hygiene practices across ethnicities(17). Furthermore, specific 

Lactobacillus species, such as L. jensenii, have been found to be more prevalent in women of 

Asian and Caucasian ethnicity, while L. gasseri is absent in samples from Black women (17). 

During pregnancy, the vaginal microbiome undergoes distinct changes. A longitudinal study 

conducted on full-term, uncomplicated pregnancies revealed that the vaginal microbiome 

exhibits low diversity, with L. crispatus and L. iners dominating throughout pregnancy 

(2,17). Lactobacillus dominance during pregnancy regardless of ethnicity has been found in a 

study conducted in the United Kingdom (17). The abundance of Lactobacilli during 
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pregnancy contributes to a reduction in vaginal pH and an increase in vaginal gland 

secretions, which act as a protective barrier against pathogenic microbes (2,17). These 

changes provide a favourable environment for a healthy pregnancy (2,17). 

The impact of the vaginal microbiome extends beyond maternal health and has implications 

for neonatal immunity and long-term health outcomes (18). Evidence suggests that the vagina 

may serve as a source of microbes that can reach the placenta, amniotic fluid and foetus 

through translocation across the choriodecidual plate. Microbes present in the maternal 

vagina are believed to play a critical role in programming neonatal immunity (18). 

Differences in immune profiles have been observed between infants delivered vaginally and 

via caesarean section, indicating the potential influence of the vaginal microbiome in immune 

education during early life (18). The specific microbial composition of the maternal vagina 

during pregnancy has also been linked to variations in infant immunity even before passage 

through the vaginal canal during delivery. Newborns whose mothers were vaginally colonised 

with Lactobacillus during pregnancy demonstrated altered immune responses, with higher 

levels of CD45RO+ cells and reduced IL-12 in cord blood, showing that lactobacilli in the 

maternal vagina impact foetal immune development (18). The presence of certain maternal 

vaginal microbes (especially Ureaplasma urealyticum) was associated with risk for wheezing 

in children at 4–5 years of age (18). 

The mechanisms of this interaction remain unknown, but could be due to bacterial 

metabolites, 

ascending organisms or simply that women’s vaginal microbiota is largely dependent on that 

of 

the gut microbiome (18). 
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Studies have shown that douching and the use of feminine hygiene products can disrupt the 

natural balance of the vaginal microbiome, particularly affecting lactobacillus species (19). 

Additionally, hygiene practices have been associated with the prevalence of conditions such 

as bacterial vaginosis, candidiasis and trichomoniasis (3,4). Commercial antiseptic products 

and douches have been strongly linked to an increased risk of bacterial vaginosis (3,4). 

Vaginal hygiene practices during pregnancy encompass a range of methods and products. 

These practices exhibit regional and cultural variations, as observed in South Africa and other 

countries. Understanding the prevalence, motivations, sociodemographic factors, maternal 

and neonatal disease epidemiology, and the consequences of these practices is essential for 

developing effective strategies to promote maternal and neonatal health and well-being. 

Additionally, it highlights the need for further research to explore the impact of vaginal 

hygiene practices on the vaginal microbiome and the potential implications for maternal and 

neonatal outcomes. 

 

4.1. Aim 

To conduct a secondary analysis of maternal vaginal hygiene practices during the antenatal 

period using data obtained from the GBS Correlates of Protection (CoP) Study, which 

investigated immunological correlates of protection against invasive Group B streptococcus 

disease in infants less than 90 days of age. 

 

4.2. Objectives 

To assess vaginal hygiene practices in the antenatal period using the following data collected 

from an obstetric history questionnaire:  
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1. To describe the demographics and obstetric related characteristics of the participants. 

2. To describe what products the participants reported using to clean the vagina and vulva. 

3. To describe what objects the participants reported using to clean the vagina and vulva. 

4. To describe the frequency of the participants cleaning practices. 

5. To describe how the products were used by the participants. 

5. Methodology 

 

5.1. Study Design 

Data for this study will be obtained from an existing database and a secondary data analysis 

will be conducted. It will be a retrospective study on the data that were collected 

prospectively. 

Primary Study 

The study entitled: “Investigating for immunological correlates of protection against invasive 

Group B streptococcus disease in infants less than 90 days of age” was conducted during 

2019-2020. The study Principal Investigator (PI) is Prof. Shabir Madhi and co-PI Dr 

Stephanie Jones from the Wits VIDA Research Unit, Johannesburg. 

Primary objective: 

Determine the infant GBS Alp 1N, RibN, AlpCN and Alp 2/3N protein specific serum IgG 

antibody level predictive of 80% and 90% risk reduction of invasive GBS disease between 0-

89 days of age for the combined “cohort” and“retrospectively enrolled” cases. 

Endpoint: A threshold of infant serum IgG antibody concentrations, specific for Alp 1N, 

RibN, AlpCN and Alp 2/3N associated with a risk reduction of 80% and 90% on invasive 

GBS due to isolates expressing the homologous protein (i.e. Alp1, Rib, AlpC and Alp 2/3). 
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Secondary Objectives:  

Infant Secondary Objectives: 

1. Determine the infant GBS Alp 1N, RibN, AlpCN and Alp 2/3N protein (N-terminals) 

specific serum IgG antibody level associated with 80% and 90% reduced risk of invasive 

GBS disease between 0-89 days of age, stratified for “cohort” and “retrospectively enrolled” 

cases. 

Endpoint: A threshold of infant GBS Alp 1N, RibN, AlpCN and Alp 2/3N protein (N-

terminals) specific serum IgG antibody level associated with 80% and 90% reduced risk of 

invasive GBS disease between 0-89 days of age, stratified for “cohort” and “retrospectively 

enrolled” cases. 

2. Determine the infant GBS Alp 1N, RibN, AlpCN and Alp 2/3N protein (N-terminals) 

protein specific serum IgG antibody levels associated with 80% and 90% reduced risk of 

invasive GBS disease for cohort and retrospectively enrolled cases combined, stratified by 

GBS-EOD and GBS-LOD. Endpoint: A threshold of infant GBS Alp 1N, RibN, AlpCN and 

Alp 2/3N protein (N-terminals) protein specific serum IgG antibody levels associated with 

80% and 90% reduced risk of invasive GBS disease for cohort and retrospectively enrolled 

cases combined, stratified by GBS-EOD and GBS-LOD. 

3. Determine the infant GBS Alp 1, Rib, AlpC and Alp 2/3 protein opsonophagocytic activity 

(OPA) titre associated with 80% and 90% reduced risk invasive GBS disease between 0-89 

days of age for the combined “cohort” and retrospectively enrolled cases. Endpoint: A 

threshold of infant GBS Alp 1, Rib, AlpC and Alp 2/3 protein opsonophagocytic activity 

(OPA) titre associated with 80% and 90% reduced risk invasive GBS disease between 0-89 

days of age for the combined “cohort” and retrospectively enrolled cases. 
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Maternal Secondary Objectives: 

1. Determine the maternal GBS Alp 1N, RibN, AlpCN and Alp 2/3N protein specific Alp 1N, 

RibN, AlpCN and Alp 2/3N protein serum IgG antibodies associated with 80% and 90% 

reduced risk of invasive GBS disease in their infants between 0-89 days of age. Endpoint: A 

threshold for maternal GBS Alp 1N, RibN, AlpCN and Alp 2/3N protein specific Alp 1N, 

RibN, AlpCN and Alp 2/3N protein serum IgG antibodies associated with 80% and 90% 

reduced risk of invasive GBS disease in their infants between 0-89 days of age. 

 

2. Determine the maternal GBS Alp 1N, RibN, AlpCN and Alp 2/3N protein serum IgG 

antibodies associated with 80% and 90% reduced risk of invasive GBS disease in their infants 

stratified by GBS-EOD and GBS-LOD. Endpoint: A threshold of maternal GBS Alp 1N, 

RibN, AlpCN and Alp 2/3N protein serum IgG antibodies associated with 80% and 90% 

reduced risk of invasive GBS disease in their infants stratified by GBS-EOD and GBS-LOD 

3. Determine the maternal GBS capsular serum IgG antibody levels associated with 

80% and 90% reduced risk of invasive GBS disease for the composite of all Alp protein 

types. 

Endpoint: A threshold for maternal GBS capsular serum IgG antibody levels associated with 

80% and 90% reduced risk of invasive GBS disease for thecomposite of all Alp protein types. 

4. Determine the maternal GBS Alp 1, Rib, AlpC and Alp 2/3 protein opsonophagocytic 

activity (OPA) titre associated with 80% reduced odds of invasive GBS disease between 0-89 

days of age for the combined “cohort” and retrospectively enrolled cases. Endpoint: 

Estimated odds of disease for infants with maternal GBS serotype specific Alp 1, Rib, AlpC 
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and Alp 2/3 protein titres above a threshold and estimated odds of disease for infants with 

maternal GBS Alp 1, Rib, AlpC and Alp 2/3 protein specific OPA titres below the threshold. 

Study Setting 

Rahima Moosa Mother and Child Hospital (RMMCH) and surrounding clinics (Discovers 

Clinic), Chris Hani Baragwanath Academic Hospital (CHBAH) and surrounding clinics 

(Lillian Ngoyi Clinic, Diepkloof, Mofolo, Michael Maponya, Zola, Itereleng and Chiawelo 

Clinic) and at Bheki Mhlangeni District Hospital (BMDH) in the City of Johannesburg, South 

Africa. 

5.2 Study Population  

The primary study enrolled pregnant women either through recruitment at antenatal clinic 

(ANC) visits, during the early stages of labour or during the postpartum period prior to 

discharge. Study participation was offered to all presenting women and study enrolment 

occurred unless study participation was declined, or the study team was unable to obtain 

informed consent. Screening and enrolment took place at Rahima Moosa Mother and Child 

Hospital (RMMCH) and surrounding clinics (Discovers Clinic), Chris Hani Baragwanath 

Academic Hospital (CHBAH) and surrounding clinics (Lillian Ngoyi Clinic, Diepkloof, 

Mofolo, Michael Maponya, Zola, Itereleng and Chiawelo Clinic) and at Bheki Mhlangeni 

District Hospital (BMDH) in the City of Johannesburg, South Africa. In order to reach the 

target study population of 15 000 for the primary study, recruitment took place during 

working hours in ANCs we well as afterhours and over weekends in labour wards. Informed 

consent and data collection sheets were completed by trained Research Assistants. The 

primary study involved no active follow-up unless GBS-related adverse events were 

identified in the mother-infant dyad.  
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The sample size was calculated to detect an 80% and 90% reduction in the risk of EOD or 

LOD by serotype Ia or III among infants, with 80% power, based on the ratio of cases to 

controls with maternal antibody levels above a specified titre versus the ratio of cases to 

controls with antibody levels below the specified protective titre. Calculations were based on 

method described by Walter for matched case control studies. 

Secondary analysis 

From the above described population, all the women with a complete questionnaire on the 

vaginal hygiene practices subsection will be included. 

The variables describing the demographics, obstetric characteristics including HIV status, and 

vaginal practices of the mothers included in the study will be extracted from the database (see 

Appendix 1: Data Collection Sheet. GBS CoP database access approved by principal 

investigator Prof S Madhi).  

5.3. Data Analysis and Management 

 

Data collected from the primary study were entered into a secure database by data capturers. 

The data were cleaned as permitted by time and staff availability. Permission to obtain data 

from the existing database has been obtained from the database holder – Prof S Madhi 

(Appendix 3). Data variables required for this secondary analysis were requested from the 

senior database manager/statistician at Wits VIDA. The transfer of unidentified data was 

conducted via a secure data transfer platform. The data are saved as a password protected 

document and only the researcher and supervisors have access to the data. Access to the 

database will be from RMMCH. Data collected from the database will be kept in single 

datasheet and kept secure. 

The planned statistical analysis for each objective is described below:  
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• Objective 1: Demographics, cultural background and obstetric related characteristics 

of the participants: counts, frequency and a descriptive table. 

• Objective 2: Describe the products that the participants reported using to clean the 

vagina and vulva: rates, and ranges and medians of the rates of use for the different 

products. 

• To describe what objects the participants used to clean the vagina: rates, and ranges 

and medians of the rates of object use. 

• On average, how many times per week? To describe the frequency of the participants 

cleaning practices: rates, ranges and medians.  

• To describe the participants use of products added to bath water: rates, ranges and 

medians. 

 

6. Ethics 

Wits University Human Research Ethics Committee approved the primary study (HREC 

reference number: 181110, 30 November 2018). Application for Wits HREC waiver will be 

done prior to initiation of this secondary data analysis. National Health Research Database 

(NHRD) study registration will be completed prior to study start.  

 

 

7. Timeline (Gantt chart) 

 2023 2024 

July Aug Sep Oct Nov Dec Jan Feb Mar Apr May 
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Literature 

review 

           

Protocol 

Preparation 

           

Protocol 

submission 

           

HREC 

application 

           

Data Collection            

Data Analysis            

Prepare 

publication 

           

Submit to 

journal 

           

Prepare WITS 

submission 

           

 

8. Funding 

Costs will be expected to be minimal for this analysis. Potential costs include statistician fees 

(estimated R3000) and article publication charges. Regarding publication charges: article 

processing charges are covered partially or fully for researchers who choose to publish open 

access in journals under the publishers who have an agreement with Wits University, and the 

article will be submitted to one of these publishers, preferably Science Direct (Elsevier) 

associated journals, where no charge is made. If unable to find a publisher that doesn’t 

charge, The Wits School of Clinical Medicine offers MMED funding that will be applied for 
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(maximum R25000 for research related funding), and covers conference fees (Local 

conference registration fee: up to R8 000 maximum. International conference registration fee: 

up to R16 000 maximum). 

 

 

 

 

 

 

 

 

 

9. Limitations 

Missing data: as this is a secondary analysis, not all data or variables may have been gathered 

in the primary study. 
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and the European Association of Perinatal Medicine (EAPM). 

The European Journal of Obstetrics & Gynecology and Reproductive 
Biology has an open access companion journal European Journal of 
Obstetrics & Gynecology and Reproductive Biology: X which has the same 
aims and scope, editorial board and peer-review process. To submit 
to European Journal of Obstetrics & Gynecology and Reproductive Biology: 
X visit https://www.editorialmanager.com/eurox/default.aspx 

The European Journal of Obstetrics & Gynecology and Reproductive 
Biology provides a forum for scientific and clinical professional 
communication in obstetrics and gynecology throughout Europe and the 
world. 

The European Journal of Obstetrics & Gynecology and Reproductive 
Biology publishes articles, reviews, short communications, letters to the 
editor and expert opinions. 

Fields covered include obstetrics, prenatal diagnosis, maternal-fetal 
medicine, perinatology, general gynecology, gynecologic oncology, 
uro-gynecology, reproductive medicine, infertility, reproductive 
endocrinology, sexual medicine and reproductive 
ethics. The European Journal of Obstetrics & Gynecology and 
Reproductive Biology provides a forum for scientific and clinical 
professional communication in obstetrics and gynecology throughout 
Europe and the world. 

Article types 

Review articles 
As well as invited articles we welcome submitted reviews on topics of 
current interest in obstetrics and gynecology. Reviews are allowed a 

https://www.eugaoffice.org/
https://cngof.fr/
https://ebcog.eu/
https://www.europerinatal.eu/
https://www.sciencedirect.com/journal/european-journal-of-obstetrics-and-gynecology-and-reproductive-biology-x
https://www.sciencedirect.com/journal/european-journal-of-obstetrics-and-gynecology-and-reproductive-biology-x
https://www.editorialmanager.com/eurox/default.aspx
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maximum of 3500 words (excluding title page, abstract and references), 10 
figures and 10 tables. The reference list should not exceed 3 pages. 

Expert Opinions 
These are generally ″invited″ by the Editor-in-Chief but submission may be 
considered, with a maximum of 2000 words, 20 citations and 2 figures or 2 
tables. 

Research articles 
For details, see below: ″General Requirements for the preparation of 
manuscripts″. There is a limit of 2500 words (excluding title page, abstract 
and references), 10 figures and 10 tables. The reference list should not 
exceed 3 pages. 

Letters to the Editor are limited to a maximum of 600 words (excluding 
references, names and addresses of the signers, and the phrase "to the 
Editor"). 

Only one type of letter will be considered for publication: 
Letter to the Editor - Brief Communication giving a brief case presentation 
or short report of a pertinent clinical observation. Please use the correct 
format following the criteria: max 600 words, max 5 references, max 1 table 
or 1 figure, no abstract, no keywords, no headings. The information must 
be presented as a true Letter, e.g. starting with ″Dear Editor, we found 
that... etc.″ Brief communications that do not meet this criteria will be 
returned to the author. 

Announcements of major meetings and other significant activities should be 
sent to the Editor-in-Chief. 

Peer review 

This journal follows a single anonymized review process. Your submission 
will initially be assessed by our editors to determine suitability for 
publication in this journal. If your submission is deemed suitable, it will 
typically be sent to a minimum of two reviewers for an independent expert 
assessment of the scientific quality. The decision as to whether your article 
is accepted or rejected will be taken by our editors. Authors who wish to 
appeal the editorial decision for their manuscript may submit a formal 
appeal request in accordance with the procedure outlined in Elsevier’s 
Appeal Policy. Only one appeal per submission will be considered and the 
appeal decision will be final. 

Read more about peer review. 

https://www.elsevier.com/about/policies-and-standards/editorial-decision-appeals-policy
https://www.elsevier.com/about/policies-and-standards/editorial-decision-appeals-policy
https://www.elsevier.com/reviewer/what-is-peer-review
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Our editors are not involved in making decisions about papers which: 

• they have written themselves. 
• have been written by family members or colleagues. 
• relate to products or services in which they have an interest. 

Any such submissions will be subject to the journal's usual procedures and 
peer review will be handled independently of the editor involved and their 
research group. Read more about editor duties. 

Special issues and article collections 

The peer review process for special issues and article collections follows 
the same process as outlined above for regular submissions, except, a 
guest editor will send the submissions out to the reviewers and may 
recommend a decision to the journal editor. The journal editor oversees the 
peer review process of all special issues and article collections to ensure 
the high standards of publishing ethics and responsiveness are respected 
and is responsible for the final decision regarding acceptance or rejection 
of articles. 

Open access 

We refer you to our open access information page to learn about open 
access options for this journal. 

Ethics and policies 

Ethics in publishing 

Authors must follow ethical guidelines stated in Elsevier's Publishing Ethics 
Policy. 

Submission declaration 

When authors submit an article to an Elsevier journal it is implied that: 

• the work described has not been published previously except in the 
form of a preprint, an abstract, a published lecture, academic thesis 
or registered report. See our policy on multiple, redundant or 
concurrent publication. 

• the article is not under consideration for publication elsewhere. 
• the article's publication is approved by all authors and tacitly or 

explicitly by the responsible authorities where the work was carried 
out. 

https://www.elsevier.com/about/policies-and-standards/publishing-ethics#2-duties-of-editors
https://www.sciencedirect.com/science/journal/03012115/publish/open-access-options
https://www.elsevier.com/about/policies-and-standards/publishing-ethics#4-duties-of-authors
https://www.elsevier.com/about/policies-and-standards/publishing-ethics#4-duties-of-authors
https://www.elsevier.com/about/policies/publishing-ethics#Authors
https://www.elsevier.com/about/policies/publishing-ethics#Authors
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• if accepted, the article will not be published elsewhere in the same 
form, in English or in any other language, including electronically, 
without the written consent of the copyright-holder. 

To verify compliance with our journal publishing policies, we may check 
your manuscript with our screening tools. 

Authorship 

All authors should have made substantial contributions to all of the 
following: 

1. The conception and design of the study, or acquisition of data, or 
analysis and interpretation of data. 

2. Drafting the article or revising it critically for important intellectual 
content. 

3. Final approval of the version to be submitted. 
Authors should appoint a corresponding author to communicate with the 
journal during the editorial process. All authors should agree to be 
accountable for all aspects of the work to ensure that the questions related 
to the accuracy or integrity of any part of the work are appropriately 
investigated and resolved. 

Changes to authorship 

The editors of this journal generally will not consider changes to authorship 
once a manuscript has been submitted. It is important that authors carefully 
consider the authorship list and order of authors and provide a definitive 
author list at original submission. 

The policy of this journal around authorship changes: 

• All authors must be listed in the manuscript and their details entered 
into the submission system. 

• Any addition, deletion or rearrangement of author names in the 
authorship list should only be made prior to acceptance, and only if 
approved by the journal editor. 

• Requests to change authorship should be made by the 
corresponding author, who must provide the reason for the request to 
the journal editor with written confirmation from all authors, including 
any authors being added or removed, that they agree with the 
addition, removal or rearrangement. 

• All requests to change authorship must be submitted using this form. 
Requests which do not comply with the instructions outlined in the 
form will not be considered. 

https://legacyfileshare.elsevier.com/gfa/authorship-change-request-form.pdf
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• Only in exceptional circumstances will the journal editor consider the 
addition, deletion or rearrangement of authors post acceptance. 

• Publication of the manuscript may be paused while a change in 
authorship request is being considered. 

• Any authorship change requests approved by the journal editor will 
result in a corrigendum if the manuscript has already been published. 

• Any unauthorised authorship changes may result in the rejection of 
the article, or retraction, if the article has already been published. 

Declaration of interests 

All authors must disclose any financial and personal relationships with 
other people or organizations that could inappropriately influence or bias 
their work. Examples of potential competing interests include: 

• Employment 
• Consultancies 
• Stock ownership 
• Honoraria 
• Paid expert testimony 
• Patent applications or registrations 
• Grants or any other funding 

The Declaration of Interests tool should always be completed. 

Authors with no competing interests to declare should select the option, "I 
have nothing to declare". 

The resulting Word document containing your declaration should be 
uploaded at the "attach/upload files" step in the submission process. It is 
important that the Word document is saved in the .doc/.docx file format. 
Author signatures are not required. 

We advise you to read our policy on conflict of interest statements, funding 
source declarations, author agreements/declarations and permission notes. 

Funding sources 

Authors must disclose any funding sources who provided financial support 
for the conduct of the research and/or preparation of the article. The role of 
sponsors, if any, should be declared in relation to the study design, 
collection, analysis and interpretation of data, writing of the report and 
decision to submit the article for publication. If funding sources had no such 
involvement this should be stated in your submission. 

List funding sources in this standard way to facilitate compliance to funder's 
requirements: 

https://declarations.elsevier.com/
https://service.elsevier.com/app/answers/detail/a_id/286/supporthub/publishing/
https://service.elsevier.com/app/answers/detail/a_id/286/supporthub/publishing/
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Funding: This work was supported by the National Institutes of Health 
[grant numbers xxxx, yyyy]; the Bill & Melinda Gates Foundation, Seattle, 
WA [grant number zzzz]; and the United States Institutes of Peace [grant 
number aaaa]. 

It is not necessary to include detailed descriptions on the program or type 
of grants, scholarships and awards. When funding is from a block grant or 
other resources available to a university, college, or other research 
institution, submit the name of the institute or organization that provided the 
funding. 

If no funding has been provided for the research, it is recommended to 
include the following sentence: 

This research did not receive any specific grant from funding agencies in 
the public, commercial, or not-for-profit sectors. 

Declaration of generative AI in scientific writing 

Authors must declare the use of generative AI in scientific writing upon 
submission of the paper. The following guidance refers only to the writing 
process, and not to the use of AI tools to analyse and draw insights from 
data as part of the research process: 

• Generative AI and AI-assisted technologies should only be used in 
the writing process to improve the readability and language of the 
manuscript. 

• The technology must be applied with human oversight and control 
and authors should carefully review and edit the result, as AI can 
generate authoritative-sounding output that can be incorrect, 
incomplete or biased. Authors are ultimately responsible and 
accountable for the contents of the work. 

• Authors must not list or cite AI and AI-assisted technologies as an 
author or co-author on the manuscript since authorship implies 
responsibilities and tasks that can only be attributed to and 
performed by humans. 

The use of generative AI and AI-assisted technologies in scientific writing 
must be declared by adding a statement at the end of the manuscript when 
the paper is first submitted. The statement will appear in the published work 
and should be placed in a new section before the references list. An 
example: 

• Title of new section: Declaration of generative AI and AI-assisted 
technologies in the writing process. 



48 
 

• Statement: During the preparation of this work the author(s) used 
[NAME TOOL / SERVICE] in order to [REASON]. After using this 
tool/service, the author(s) reviewed and edited the content as needed 
and take(s) full responsibility for the content of the published article. 

The declaration does not apply to the use of basic tools, such as tools used 
to check grammar, spelling and references. If you have nothing to disclose, 
you do not need to add a statement. 

Please read Elsevier’s author policy on the use of generative AI and AI-
assisted technologies, which can be found in our GenAI Policies for 
journals. 

Please note: to protect authors’ rights and the confidentiality of their 
research, this journal does not currently allow the use of generative AI or 
AI-assisted technologies such as ChatGPT or similar services by reviewers 
or editors in the peer review and manuscript evaluation process, as is 
stated in our GenAI Policies for journals. We are actively evaluating 
compliant AI tools and may revise this policy in the future. 

Preprints 

Preprint sharing 

Authors may share preprints in line with Elsevier's article sharing policy. 
Sharing preprints, such as on a preprint server, will not count as prior 
publication. 

We advise you to read our policy on multiple, redundant or concurrent 
publication. 

Use of inclusive language 

Inclusive language acknowledges diversity, conveys respect to all people, 
is sensitive to differences, and promotes equal opportunities. Authors 
should ensure their work uses inclusive language throughout and contains 
nothing which might imply one individual is superior to another on the 
grounds of: 

• age 
• gender 
• race 
• ethnicity 
• culture 
• sexual orientation 

https://www.elsevier.com/about/policies-and-standards/generative-ai-policies-for-journals
https://www.elsevier.com/about/policies-and-standards/generative-ai-policies-for-journals
https://www.elsevier.com/about/policies-and-standards/generative-ai-policies-for-journals
https://www.elsevier.com/about/policies/sharing
https://www.elsevier.com/about/policies-and-standards/publishing-ethics#4-duties-of-authors
https://www.elsevier.com/about/policies-and-standards/publishing-ethics#4-duties-of-authors
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• disability or health condition 
We recommend avoiding the use of descriptors about personal attributes 
unless they are relevant and valid. Write for gender neutrality with the use 
of plural nouns ("clinicians, patients/clients") as default. Wherever possible, 
avoid using "he, she," or "he/she." 

No assumptions should be made about the beliefs of readers and writing 
should be free from bias, stereotypes, slang, reference to dominant culture 
and/or cultural assumptions. 

These guidelines are meant as a point of reference to help you identify 
appropriate language but are by no means exhaustive or definitive. 

Reporting sex- and gender-based analyses 

There is no single, universally agreed-upon set of guidelines for defining 
sex and gender. We offer the following guidance: 

• Sex and gender-based analyses (SGBA) should be integrated into 
research design when research involves or pertains to humans, 
animals or eukaryotic cells. This should be done in accordance with 
any requirements set by funders or sponsors and best practices 
within a field. 

• Sex and/or gender dimensions of the research should be addressed 
within the article or declared as a limitation to the generalizability of 
the research. 

• Definitions of sex and/or gender applied should be explicitly stated to 
enhance the precision, rigor and reproducibility of the research and to 
avoid ambiguity or conflation of terms and the constructs to which 
they refer. 

We advise you to read the Sex and Gender Equity in Research (SAGER) 
guidelines and the SAGER checklist (PDF) on the EASE website, which 
offer systematic approaches to the use of sex and gender information in 
study design, data analysis, outcome reporting and research interpretation. 

For further information we suggest reading the rationale behind and 
recommended use of the SAGER guidelines. 

Definitions of sex and/or gender 

We ask authors to define how sex and gender have been used in their 
research and publication. Some guidance: 

• Sex generally refers to a set of biological attributes that are 
associated with physical and physiological features such as 

https://researchintegrityjournal.biomedcentral.com/articles/10.1186/s41073-016-0007-6/tables/1
https://researchintegrityjournal.biomedcentral.com/articles/10.1186/s41073-016-0007-6/tables/1
https://ease.org.uk/wp-content/uploads/2023/01/EASE-SAGER-Checklist-2022.pdf
https://doi.org/10.1186/s41073-016-0007-6
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chromosomal genotype, hormonal levels, internal and external 
anatomy. A binary sex categorization (male/female) is usually 
designated at birth ("sex assigned at birth") and is in most cases 
based solely on the visible external anatomy of a newborn. In reality, 
sex categorizations include people who are intersex/have differences 
of sex development (DSD). 

• Gender generally refers to socially constructed roles, behaviors and 
identities of women, men and gender-diverse people that occur in a 
historical and cultural context and may vary across societies and over 
time. Gender influences how people view themselves and each 
other, how they behave and interact and how power is distributed in 
society. 

Jurisdictional claims 

Elsevier respects the decisions taken by its authors as to how they choose 
to designate territories and identify their affiliations in their published 
content. Elsevier’s policy is to take a neutral position with respect to 
territorial disputes or jurisdictional claims, including, but not limited to, maps 
and institutional affiliations. For journals that Elsevier publishes on behalf of 
a third party owner, the owner may set its own policy on these issues. 

• Maps: Readers should be able to locate any study areas shown 
within maps using common mapping platforms. Maps should only 
show the area actually studied and authors should not include a 
location map which displays a larger area than the bounding box of 
the study area. Authors should add a note clearly stating that "map 
lines delineate study areas and do not necessarily depict accepted 
national boundaries”.  During the review process, Elsevier’s editors 
may request authors to change maps if these guidelines are not 
followed. 

• Institutional affiliations: Authors should use either the full, standard 
title of their institution or the standard abbreviation of the institutional 
name so that the institutional name can be independently verified for 
research integrity purposes. 

Studies in humans and animals 

Authors must follow ethical guidelines for studies carried out in humans and 
animals. 

Studies in humans 

Work which involves the use of human subjects should be carried out in 
accordance with the World Medical Association Declaration of 
Helsinki: Ethical principles for medical research involving human subjects.  

https://www.elsevier.com/about/policies/publishing-ethics#Authors
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects
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Manuscripts should follow the International Committee of Medical Journal 
Editors (ICMJE) recommendations for the conduct, reporting, editing and 
publication of scholarly work in medical journals and aim to be 
representative of human populations in terms of sex, age and ethnicity. Sex 
and gender terms should be used correctly, as outlined by WHO (World 
Health Organization). 

Manuscripts must include a statement that all procedures were performed 
in compliance with relevant laws and institutional guidelines and have been 
approved by the appropriate institutional committee(s). The statement 
should contain the date and reference number of the ethical approval(s) 
obtained. 

Manuscripts must also include a statement that the privacy rights of human 
subjects have been observed and that informed consent was obtained for 
experimentation with human subjects. 

This journal will not accept manuscripts that contain data derived from 
unethically sourced organs or tissue, including from executed prisoners or 
prisoners of conscience, consistent with recommendations by Global 
Rights Compliance on Mitigating Human Rights Risks in Transplantation 
Medicine. For all studies that use human organs or tissues, sufficient 
evidence must be provided that these were procured in line with WHO 
Guiding Principles on Human Cell, Tissue and Organ Transplantation. The 
source of the organs or tissues used in clinical research must be 
transparent and traceable. If your manuscript describes organ 
transplantation you must additionally declare within the manuscript that: 

• autonomous consent free from coercion was obtained from the 
donor(s) or their next of kin. 

• organs and/or tissues were not sourced from executed prisoners or 
prisoners of conscience. 

Studies in animals 

All animal experiments should comply with ARRIVE (Animal Research: 
Reporting of In Vivo Experiments) guidelines.  

Studies should be carried out in accordance with Guidance on the 
operation of the Animals (Scientific Procedures) Act 1986 and associated 
guidelines, EU Directive 2010/63 for the protection of animals used for 
scientific purposes or the NIH (National Research Council) Guide for the 
Care and Use of Laboratory Animals (PDF) or those of an equivalent 
internationally recognized body. 

https://www.icmje.org/recommendations/
https://www.icmje.org/recommendations/
https://www.who.int/health-topics/gender#tab=tab_1
https://www.who.int/health-topics/gender#tab=tab_1
https://globalrightscompliance.com/project/do-no-harm-policy-guidance-and-legal-advisory-report/
https://globalrightscompliance.com/project/do-no-harm-policy-guidance-and-legal-advisory-report/
https://globalrightscompliance.com/project/do-no-harm-policy-guidance-and-legal-advisory-report/
https://www.edqm.eu/documents/52006/286852/WHO+guiding+principles+on+human+cell%2C+tissue+and+organ+transplantation%2C+as+endorsed+by+the+63rd+WHA%2C+May+2010%2C+Resolution+WHA63.22.pdf/623474ce-1823-ea00-8462-51a144c6a791?t=1643722104036#:~:text=Cells%2C%20tissues%20and%20organs%20should,deceased%20persons%2C%20should%20be%20banned.
https://www.edqm.eu/documents/52006/286852/WHO+guiding+principles+on+human+cell%2C+tissue+and+organ+transplantation%2C+as+endorsed+by+the+63rd+WHA%2C+May+2010%2C+Resolution+WHA63.22.pdf/623474ce-1823-ea00-8462-51a144c6a791?t=1643722104036#:~:text=Cells%2C%20tissues%20and%20organs%20should,deceased%20persons%2C%20should%20be%20banned.
https://arriveguidelines.org/
https://arriveguidelines.org/
https://www.gov.uk/guidance/guidance-on-the-operation-of-the-animals-scientific-procedures-act-1986
https://www.gov.uk/guidance/guidance-on-the-operation-of-the-animals-scientific-procedures-act-1986
https://environment.ec.europa.eu/topics/chemicals/animals-science_en
https://environment.ec.europa.eu/topics/chemicals/animals-science_en
https://grants.nih.gov/grants/olaw/guide-for-the-care-and-use-of-laboratory-animals.pdf
https://grants.nih.gov/grants/olaw/guide-for-the-care-and-use-of-laboratory-animals.pdf
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The sex of animals, and where appropriate, the influence (or association) of 
sex on the results of the study must be indicated and a statement included 
in your manuscript that such guidelines as listed above have been followed. 

Registration of clinical trials 

Clinical trials must be registered in a public trials registry in accordance 
with International Committee of Medical Journal Editors (ICMJE) clinical 
trials guidelines and as a condition of publication in this journal. Purely 
observational studies, in which the assignment of the medical intervention 
is not at the discretion of the investigator, do not require registration.  

Some key excerpts from the guidelines include:  

• Trials must be registered at or before the onset of patient enrolment.   
• The clinical trial registration number should be included at the end of 

the article abstract.   
• A clinical trial is defined as any research study that prospectively 

assigns human participants, or groups of humans, to one or more 
health-related interventions to evaluate the effects of health 
outcomes.   

• Health-related interventions include any intervention used to modify a 
biomedical or health-related outcome such as drugs, surgical 
procedures, devices, behavioural treatments, dietary interventions, 
and process-of-care changes.   

• Health outcomes include any biomedical or health-related measures 
obtained in patients or participants, including pharmacokinetic 
measures and adverse events.   

Writing and formatting 

File format 

We ask you to provide editable source files for your entire submission 
(including figures, tables and text graphics). Some guidelines: 

• Save files in an editable format, using the extension .doc/.docx for 
Word files and .tex for LaTeX files. A PDF is not an acceptable 
source file. 

• Lay out text in a single-column format. 
• Remove any strikethrough and underlined text from your manuscript, 

unless it has scientific significance related to your article. 
• Use spell-check and grammar-check functions to avoid errors. 

We advise you to read our Step-by-step guide to publishing with Elsevier. 

https://www.icmje.org/recommendations/browse/publishing-and-editorial-issues/clinical-trial-registration.html
https://www.icmje.org/recommendations/browse/publishing-and-editorial-issues/clinical-trial-registration.html
https://www.elsevier.com/researcher/author/submit-your-paper
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Title page 

You are required to include the following details in the title page 
information: 

• Article title. Article titles should be concise and informative. Please 
avoid abbreviations and formulae, where possible, unless they are 
established and widely understood, e.g., DNA). 

• Author names. Provide the given name(s) and family name(s) of 
each author. The order of authors should match the order in the 
submission system. Carefully check that all names are accurately 
spelled. If needed, you can add your name between parentheses in 
your own script after the English transliteration. 

• Affiliations. Add affiliation addresses, referring to where the work was 
carried out, below the author names. Indicate affiliations using a 
lower-case superscript letter immediately after the author's name and 
in front of the corresponding address. Ensure that you provide the full 
postal address of each affiliation, including the country name and, if 
available, the email address of each author. 

• Corresponding author. Clearly indicate who will handle 
correspondence for your article at all stages of the refereeing and 
publication process and also post-publication. This responsibility 
includes answering any future queries about your results, data, 
methodology and materials. It is important that the email address and 
contact details of your corresponding author are kept up to date 
during the submission and publication process. 

• Present/permanent address. If an author has moved since the work 
described in your article was carried out, or the author was visiting 
during that time, a "present address" (or "permanent address") can 
be indicated by a footnote to the author's name. The address where 
the author carried out the work must be retained as their main 
affiliation address. Use superscript Arabic numerals for such 
footnotes. 

Abstract 

You are required to provide a concise and factual abstract which does not 
exceed 250 words. The abstract should briefly state the purpose of your 
research, principal results and major conclusions. Some guidelines: 

• Abstracts must be able to stand alone as abstracts are often 
presented separately from the article. 

• Avoid references. If any are essential to include, ensure that you cite 
the author(s) and year(s). 
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• Avoid non-standard or uncommon abbreviations. If any are essential 
to include, ensure they are defined within your abstract at first 
mention. 

Keywords 

You are required to provide 1 to 7 keywords for indexing purposes. 
Keywords should be written in English. Please try to avoid keywords 
consisting of multiple words (using "and" or "of"). 

We recommend that you only use abbreviations in keywords if they are 
firmly established in the field. 

Highlights 

You are encouraged to provide article highlights at submission. 

Highlights are a short collection of bullet points that should capture the 
novel results of your research as well as any new methods used during 
your study. Highlights will help increase the discoverability of your article 
via search engines. Some guidelines: 

• Submit highlights as a separate editable file in the online submission 
system with the word "highlights" included in the file name. 

• Highlights should consist of 3 to 5 bullet points, each a maximum of 
85 characters, including spaces. 

We encourage you to view example article highlights and read about the 
benefits of their inclusion. 

Math formulae 

• Submit math equations as editable text, not as images. 
• Present simple formulae in line with normal text, where possible. 
• Use the solidus (/) instead of a horizontal line for small fractional 

terms such as X/Y. 
• Present variables in italics. 
• Denote powers of e by exp. 
• Display equations separately from your text, numbering them 

consecutively in the order they are referred to within your text. 

Tables 

Tables must be submitted as editable text, not as images. Some 
guidelines: 

https://www.elsevier.com/researcher/author/tools-and-resources/highlights
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• Place tables next to the relevant text or on a separate page(s) at the 
end of your article. 

• Cite all tables in the manuscript text. 
• Number tables consecutively according to their appearance in the 

text. 
• Please provide captions along with the tables. 
• Place any table notes below the table body. 
• Avoid vertical rules and shading within table cells. 

We recommend that you use tables sparingly, ensuring that any data 
presented in tables is not duplicating results described elsewhere in the 
article. 

Figures, images and artwork 

Figures, images, artwork, diagrams and other graphical media must be 
supplied as separate files along with the manuscript. We recommend that 
you read our detailed artwork and media instructions. Some excerpts: 

When submitting artwork: 

• Cite all images in the manuscript text. 
• Number images according to the sequence they appear within your 

article. 
• Submit each image as a separate file using a logical naming 

convention for your files (for example, Figure_1, Figure_2 etc). 
• Please provide captions for all figures, images, and artwork. 
• Text graphics may be embedded in the text at the appropriate 

position. If you are working with LaTeX, text graphics may also be 
embedded in the file. 

Artwork formats 

When your artwork is finalized, "save as" or convert your electronic artwork 
to the formats listed below taking into account the given resolution 
requirements for line drawings, halftones, and line/halftone combinations: 

• Vector drawings: Save as EPS or PDF files embedding the font or 
saving the text as "graphics." 

• Color or grayscale photographs (halftones): Save as TIFF, JPG or 
PNG files using a minimum of 300 dpi (for single column: min. 1063 
pixels, full page width: 2244 pixels). 

• Bitmapped line drawings: Save as TIFF, JPG or PNG files using a 
minimum of 1000 dpi (for single column: min. 3543 pixels, full page 
width: 7480 pixels). 

https://www.elsevier.com/about/policies-and-standards/author/artwork-and-media-instructions
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• Combinations bitmapped line/halftones (color or grayscale): Save as 
TIFF, JPG or PNG files using a minimum of 500 dpi (for single 
column: min. 1772 pixels, full page width: 3740 pixels). 

Please do not submit: 

• files that are too low in resolution (for example, files optimized for 
screen use such as GIF, BMP, PICT or WPG files). 

• disproportionally large images compared to font size, as text may 
become unreadable. 

Figure captions 

All images must have a caption. A caption should consist of a brief title (not 
displayed on the figure itself) and a description of the image. We advise 
you to keep the amount of text in any image to a minimum, though any 
symbols and abbreviations used should be explained. 

Provide captions in a separate file. 

Color artwork 

If you submit usable color figures with your accepted article, we will ensure 
that they appear in color online. 

Please ensure that color images are accessible to all, including those with 
impaired color vision. Learn more about color and web accessibility. 

For articles appearing in print, you will be sent information on costs to 
reproduce color in the printed version, after your accepted article has been 
sent to production. At this stage, please indicate if your preference is to 
have color only in the online version of your article or also in the printed 
version. 

Generative AI and Figures, images and artwork 

Please read our policy on the use of generative AI and AI-assisted tools in 
figures, images and artwork, which can be found in Elsevier’s GenAI 
Policies for Journals. This policy states: 

• We do not permit the use of Generative AI or AI-assisted tools to 
create or alter images in submitted manuscripts. 

• The only exception is if the use of AI or AI-assisted tools is part of the 
research design or methods (for example, in the field of biomedical 
imaging). If this is the case, such use must be described in a 

https://www.w3.org/WAI/perspective-videos/contrast/
https://www.elsevier.com/about/policies-and-standards/generative-ai-policies-for-journals
https://www.elsevier.com/about/policies-and-standards/generative-ai-policies-for-journals
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reproducible manner in the methods section, including the name of 
the model or tool, version and extension numbers, and manufacturer. 

• The use of generative AI or AI-assisted tools in the production of 
artwork such as for graphical abstracts is not permitted. The use of 
generative AI in the production of cover art may in some cases be 
allowed, if the author obtains prior permission from the journal editor 
and publisher, can demonstrate that all necessary rights have been 
cleared for the use of the relevant material, and ensures that there is 
correct content attribution. 

Supplementary material 

We encourage the use of supplementary materials such as applications, 
images and sound clips to enhance research. Some guidelines: 

• Cite all supplementary files in the manuscript text. 
• Submit supplementary materials at the same time as your article. Be 

aware that all supplementary materials provided will appear online in 
the exact same file type as received. These files will not be formatted 
or typeset by the production team. 

• Include a concise, descriptive caption for each supplementary file 
describing its content. 

• Provide updated files if at any stage of the publication process you 
wish to make changes to submitted supplementary materials. 

• Do not make annotations or corrections to a previous version of a 
supplementary file. 

• Switch off the option to track changes in Microsoft Office files. If 
tracked changes are left on, they will appear in your published 
version. 

We recommend you upload research data to a suitable specialist or 
generalist repository. Please read our guidelines on sharing research 
data for more information on depositing, sharing and using research data 
and other relevant research materials. 

Video 

This journal accepts video material and animation sequences to support 
and enhance your scientific research. We encourage you to include links to 
video or animation files within articles. Some guidelines: 

• When including video or animation file links within your article, refer 
to the video or animation content by adding a note in your text where 
the file should be placed. 

• Clearly label files ensuring the given file name is directly related to 
the file content. 

https://www.elsevier.com/researcher/author/tools-and-resources/research-data
https://www.elsevier.com/researcher/author/tools-and-resources/research-data
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• Provide files in one of our recommended file formats. Files should be 
within our preferred maximum file size of 150 MB per file, 1 GB in 
total. 

• Provide "stills" for each of your files. These will be used as standard 
icons to personalize the link to your video data. You can choose any 
frame from your video or animation or make a separate image. 

• Provide text (for both the electronic and the print version) to be 
placed in the portions of your article that refer to the video content. 
This is essential text, as video and animation files cannot be 
embedded in the print version of the journal. 

We publish all video and animation files supplied in the electronic version of 
your article. 

For more detailed instructions, we recommend that you read our guidelines 
on submitting video content to be included in the body of an article. 

Research data 

We are committed to supporting the storage of, access to and discovery of 
research data, and our research data policy sets out the principles guiding 
how we work with the research community to support a more efficient and 
transparent research process. 

Research data refers to the results of observations or experimentation that 
validate research findings, which may also include software, code, models, 
algorithms, protocols, methods and other useful materials related to the 
project. 

Please read our guidelines on sharing research data for more information 
on depositing, sharing and using research data and other relevant research 
materials. 

For this journal, the following instructions from our research data 
guidelines apply. 

Option B: Research data deposit, citation and linking 

You are encouraged to: 

• Deposit your research data in a relevant data repository. 
• Cite and link to this dataset in your article. 
• If this is not possible, make a statement explaining why research data 

cannot be shared. 

Data statement 

https://www.elsevier.com/researcher/author/policies-and-guidelines/artwork-and-media-instructions/media-specifications
https://www.elsevier.com/researcher/author/policies-and-guidelines/artwork-and-media-instructions/media-overview
https://www.elsevier.com/about/policies-and-standards/research-data
https://www.elsevier.com/researcher/author/tools-and-resources/research-data
https://www.elsevier.com/researcher/author/tools-and-resources/research-data/data-guidelines
https://www.elsevier.com/researcher/author/tools-and-resources/research-data/data-guidelines
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To foster transparency, you are required to state the availability of any data 
at submission. 

Ensuring data is available may be a requirement of your funding body or 
institution. If your data is unavailable to access or unsuitable to post, you 
can state the reason why (e.g., your research data includes sensitive or 
confidential information such as patient data) during the submission 
process. This statement will appear with your published article on 
ScienceDirect. 

Read more about the importance and benefits of providing a data 
statement. 

Data linking 

Linking to the data underlying your work increases your exposure and may 
lead to new collaborations. It also provides readers with a better 
understanding of the described research. 

If your research data has been made available in a data repository there 
are a number of ways your article can be linked directly to the dataset: 

• Provide a link to your dataset when prompted during the online 
submission process. 

• For some data repositories, a repository banner will automatically 
appear next to your published article on ScienceDirect. 

• You can also link relevant data or entities within the text of your 
article through the use of identifiers. Use the following format: 
Database: 12345 (e.g. TAIR: AT1G01020; CCDC: 734053; PDB: 
1XFN). 

Learn more about linking research data and research articles in 
ScienceDirect. 

Research Elements 

This journal enables the publication of research objects (e.g. data, 
methods, protocols, software and hardware) related to original research 
in Elsevier's Research Elements journals. 

Research Elements are peer-reviewed, open access journals which make 
research objects findable, accessible and reusable. By providing detailed 
descriptions of objects and their application with links to the original 
research article, your research objects can be placed into context within 
your article. 

https://www.elsevier.com/researcher/author/tools-and-resources/research-data/data-statement
https://www.elsevier.com/researcher/author/tools-and-resources/research-data/data-statement
https://www.elsevier.com/researcher/author/tools-and-resources/research-data/data-base-linking
https://www.elsevier.com/researcher/author/tools-and-resources/research-data/data-base-linking
https://www.elsevier.com/researcher/author/tools-and-resources/research-elements-journals
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You will be alerted during submission to the opportunity to submit a 
manuscript to one of the Research Elements journals. Your Research 
Elements article can be prepared by you, or by one of your collaborators. 

Article structure 

Article sections 

• Divide your article into clearly defined and numbered sections. 
Number subsections 1.1 (then 1.1.1, 1.1.2, ...), then 1.2, etc.   

• Use the numbering format when cross-referencing within your article. 
Do not just refer to "the text."   

• You may give subsections a brief heading. Headings should appear 
on a separate line.  

• Do not include the article abstract within section numbering.   

Theory and calculation 

The theory section should lay the foundation for further work by extending 
the background you provided in the introduction to your article. The 
calculation section should represent a practical development from a 
theoretical basis. 

Glossary 

Please provide definitions of field-specific terms used in your article, in a 
separate list. 

Footnotes 

We advise you to use footnotes sparingly. If you include footnotes in your 
article, ensure that they are numbered consecutively. 

You may use system features that automatically build footnotes into text. 
Alternatively, you can indicate the position of footnotes within the text and 
present them in a separate section at the end of your article. 

Acknowledgements 

Include any individuals who provided you with help during your research, 
such as help with language, writing or proof reading, in the 
acknowledgements section. Acknowledgements should be placed in a 
separate section which appears directly before the reference list. Do not 
include acknowledgements on your title page, as a footnote to your title, or 
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anywhere else in your article other than in the separate acknowledgements 
section. 

Author contributions: CRediT 

Corresponding authors are required to acknowledge co-author 
contributions using CRediT (Contributor Roles Taxonomy) roles: 

• Conceptualization 
• Data curation 
• Formal analysis 
• Funding acquisition 
• Investigation 
• Methodology 
• Project administration 
• Resources 
• Software 
• Supervision 
• Validation 
• Visualization 
• Writing – original draft 
• Writing – review and editing 

Not all CRediT roles will apply to every manuscript and some authors may 
contribute through multiple roles. 

We advise you to read more about CRediT and view an example of a 
CRediT author statement. 

Funding sources 

Authors must disclose any funding sources who provided financial support 
for the conduct of the research and/or preparation of the article. The role of 
sponsors, if any, should be declared in relation to the study design, 
collection, analysis and interpretation of data, writing of the report and 
decision to submit the article for publication. If funding sources had no such 
involvement this should be stated in your submission. 

List funding sources in this standard way to facilitate compliance to funder's 
requirements: 

Funding: This work was supported by the National Institutes of Health 
[grant numbers xxxx, yyyy]; the Bill & Melinda Gates Foundation, Seattle, 
WA [grant number zzzz]; and the United States Institutes of Peace [grant 
number aaaa]. 

https://credit.niso.org/
https://www.elsevier.com/researcher/author/policies-and-guidelines/credit-author-statement
https://www.elsevier.com/researcher/author/policies-and-guidelines/credit-author-statement
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It is not necessary to include detailed descriptions on the program or type 
of grants, scholarships and awards. When funding is from a block grant or 
other resources available to a university, college, or other research 
institution, submit the name of the institute or organization that provided the 
funding. 

If no funding has been provided for the research, it is recommended to 
include the following sentence: 

This research did not receive any specific grant from funding agencies in 
the public, commercial, or not-for-profit sectors. 

Appendices 

We ask you to use the following format for appendices: 

• Identify individual appendices within your article using the format: A, 
B, etc. 

• Give separate numbering to formulae and equations within 
appendices using formats such as Eq. (A.1), Eq. (A.2), etc. and in 
subsequent appendices, Eq. (B.1), Eq. (B. 2) etc. In a similar way, 
give separate numbering to tables and figures using formats such as 
Table A.1; Fig. A.1, etc. 

References 

References within text 

Any references cited within your article should also be present in your 
reference list and vice versa. Some guidelines: 

• References cited in your abstract must be given in full. 
• We recommend that you do not include unpublished results and 

personal communications in your reference list, though you may 
mention them in the text of your article. 

• Any unpublished results and personal communications included in 
your reference list must follow the standard reference style of the 
journal. In substitution of the publication date add "unpublished 
results" or "personal communication." 

• References cited as "in press" imply that the item has been accepted 
for publication. 

Linking to cited sources will increase the discoverability of your research. 

Before submission, check that all data provided in your reference list are 
correct, including any references which have been copied. Providing 
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correct reference data allows us to link to abstracting and indexing services 
such as Scopus, Crossref and PubMed. Any incorrect surnames, journal or 
book titles, publication years or pagination within your references may 
prevent link creation. 

We encourage the use of Digital Object Identifiers (DOIs) as reference links 
as they provide a permanent link to the electronic article referenced. 

Web references 

When listing web references, as a minimum you should provide the full 
URL and the date when the reference was last accessed. Additional 
information (e.g. DOI, author names, dates or reference to a source 
publication) should also be provided, if known. 

You can list web references separately under a new heading directly after 
your reference list or include them in your reference list. 

Data references 

We encourage you to cite underlying or relevant datasets within article text 
and to list data references in the reference list. 

When citing data references, you should include: 

• author name(s) 
• dataset title 
• data repository 
• version (where available) 
• year 
• global persistent identifier 

Add [dataset] immediately before your reference. This will help us to 
properly identify the dataset. The [dataset] identifier will not appear in your 
published article. 

Preprint references 

We ask you to mark preprints clearly. You should include the word 
"preprint" or the name of the preprint server as part of your reference and 
provide the preprint DOI. 

Where a preprint has subsequently become available as a peer-reviewed 
publication, use the formal publication as your reference. 
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If there are preprints that are central to your work or that cover crucial 
developments in the topic, but they are not yet formally published, you may 
reference the preprint. 

Reference management software 

Most Elsevier journals have their reference template available in popular 
reference management software products. These include products that 
support Citation Style Language (CSL) such as Mendeley Reference 
Manager. 

If you use a citation plug-in from these products, select the relevant journal 
template and all your citations and bibliographies will automatically be 
formatted in the journal style. We advise you to remove all field 
codes before submitting your manuscript to any reference management 
software product. 

If a template is not available for this journal, follow the format given in 
examples in the reference style section of this Guide for Authors. 

Journal specific information 

Submitting your manuscript 

Submission checklist 

Before completing the submission of your manuscript, we advise you to 
read our submission checklist: 

• One author has been designated as the corresponding author and 
their full contact details (email address, full postal address and phone 
numbers) have been provided. 

• All files have been uploaded, including keywords, figure captions and 
tables (including a title, description and footnotes) included. 

• Spelling and grammar checks have been carried out. 
• All references in the article text are cited in the reference list and vice 

versa. 
• Permission has been obtained for the use of any copyrighted material 

from other sources, including the Web. 
• For gold open access articles, all authors understand that they are 

responsible for payment of the article publishing charge (APC) if the 
manuscript is accepted. Payment of the APC may be covered by the 
corresponding author's institution, or the research funder. 

Suggest reviewers 

https://citationstyles.org/
https://www.mendeley.com/reference-management/reference-manager/
https://www.mendeley.com/reference-management/reference-manager/
https://service.elsevier.com/app/answers/detail/a_id/26093/
https://service.elsevier.com/app/answers/detail/a_id/26093/
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To support the peer review process, we ask you to provide names and 
institutional email addresses of several potential reviewers for their 
manuscript. Some guidelines:  

• Reviewers should not be colleagues or have co-authored or 
collaborated with you during the last three years.   

• Do not suggest reviewers with whom you have competing interests.   
• Suggest reviewers who are located in different countries or regions 

from yourself. This helps to provide a broad and balanced 
assessment of your work and to ensure scientific rigor.   

• Consider diversity in your reviewer suggestions, such as gender, 
race and ethnicity and career stage.  

• Do not suggest members of our Editorial Board.   
The journal editors will take the final decision on whether to invite your 
suggested reviewers.  

After receiving a final decision 

Article Transfer Service 

If your manuscript is more suitable for an alternative Elsevier journal, you 
may receive an email asking you to consider transferring your manuscript 
via the Elsevier Article Transfer Service. 

The recommendation could come from the journal editor, a dedicated in-
house scientific managing editor, a tool-assisted recommendation or a 
combination. 

If you agree with the recommendation, your manuscript will be transferred 
and independently reviewed by the editors of the new journal. You will have 
the opportunity to make revisions, if necessary, before the submission is 
complete at the destination journal. 

Publishing agreement 

Authors will be asked to complete a publishing agreement after 
acceptance. The corresponding author will receive a link to the online 
agreement by email. We advise you to read Elsevier's policies related to 
copyright to learn more about our copyright policies and your, and your 
employer’s/institution’s, additional rights for subscription and gold open 
access articles. 

License options 

https://www.elsevier.com/researcher/author/submit-your-paper/submit-and-revise/article-transfer-service
https://www.elsevier.com/researcher/author/submit-your-paper/submit-and-revise/article-transfer-service/managing-editors
https://www.elsevier.com/researcher/author/submit-your-paper/submit-and-revise/article-transfer-service/managing-editors
https://www.elsevier.com/about/policies/copyright
https://www.elsevier.com/about/policies/copyright
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Authors will be offered open access user license options which will 
determine how you, and third parties, can reuse your gold open access 
article. We advise that you review these options and any funding body 
license requirements before selecting a license option. 

Open access 

We refer you to our open access information page to learn about open 
access options for this journal. 

Permission for copyrighted works 

If excerpts from other copyrighted works are included in your article, you 
must obtain written permission from the copyright owners and credit the 
source(s) within your article using Elsevier’s permission request and 
license form (Word). 

Proof correction 

To ensure a fast publication process we will ask you to provide proof 
corrections within two days. 

Corresponding authors will be sent an email which includes a link to our 
online proofing system, allowing annotation and correction of proofs online. 
The environment is similar to Word. You can edit text, comment on figures 
and tables and answer questions raised by our copy editor. Our web-based 
proofing service ensures a faster and less error-prone process.   

You can choose to annotate and upload your edits on the PDF version of 
your article, if preferred. We will provide you with proofing instructions and 
available alternative proofing methods in our email.  

The purpose of the proof is to check the typesetting, editing, completeness 
and correctness of your article text, tables and figures. Significant changes 
to your article at the proofing stage will only be considered with approval of 
the journal editor.   

Share Link 

A customized Share Link, providing 50 days free access to the final 
published version of your article on ScienceDirect, will be sent by email to 
the corresponding author. The Share Link can be used to share your article 
on any communication channel, such as by email or on social media. 

https://www.elsevier.com/about/policies-and-standards/open-access-licenses
https://www.sciencedirect.com/science/journal/03012115/publish/open-access-options
https://www.elsevier.com/__data/assets/word_doc/0007/98656/Permission-Request-Form.docx
https://www.elsevier.com/__data/assets/word_doc/0007/98656/Permission-Request-Form.docx
https://www.elsevier.com/researcher/author/submit-your-paper/sharing-and-promoting-your-article/share-link
https://www.sciencedirect.com/
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For an extra charge, you will be provided with the option to order paper 
offprints. A link to an offprint order form will be sent by email when your 
article is accepted for publication. 

A Share Link will not be provided if your article is published gold open 
access. The final published version of your gold open access article will be 
openly available on ScienceDirect and can be shared through the article 
DOI link. 

Responsible sharing 

We encourage you to share and promote your article to give additional 
visibility to your work, enabling your paper to contribute to scientific 
progress and foster the exchange of scientific developments within your 
field. Read more about how to responsibly share and promote your 
article.    
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