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Abstract

Background: Personal care products (PCPs), known sources of endocrine disrupting chemicals 

(EDCs) such as phthalates and parabens, are widely used among women of reproductive age. 

EDCs have been linked to pregnancy complications such as gestational diabetes (GDM), and PCP 

use could represent a modifiable source of exposure in this sensitive time window. Yet, to our 

knowledge, no study has directly evaluated the association between pregnancy use of PCP and late 

pregnancy glucose levels, established risk factors for complications such as GDM.
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Methods: 233 women from the Environment and Reproductive Health (EARTH) Study had data 

available on 1st and/or 2nd trimester PCP use, assessed through self-reported use over the previous 

24h, and blood glucose levels after the glucose loading test (GLT), taken at late 2nd trimester. 

Associations between each individual PCP and total PCP with glucose levels were evaluated in 

multivariable adjusted linear regression models.

Results: Both positive and negative differences in glucose levels were observed when comparing 

users vs. non-users of several PCPs including 2nd trimester use of deodorant (adjusted mean 

difference: 12.2mg/dL, 95% CI:−0.6, 24.9); bar soap (6.9mg/dL, 95% CI:−0.9, 14.7mg/dL); and 

liquid soap (−13.3, 95% CI:−26.8, 0.1mg/dL), and 1st trimester use of sunscreen (−14.6mg/dL, 

95% CI:−27.8, −1.5mg/dL). Total number of PCPs used in the 2nd trimester was also associated 

with higher glucose levels, with the largest difference of 20mg/dL when comparing individuals 

who used eight vs none PCPs (95% CI: 3–37).

Conclusions: In a pregnancy cohort of women seeking care at a fertility clinic, we found the use 

of several PCPs to be positively or negatively associated with glucose levels in the late second 

trimester, which may reflect increased risk of GDM and subsequent perinatal outcomes. These 

results strengthen the role of product use as a potentially modifiable source of EDCs that may 

impact glucose levels.
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1. Introduction

The use of personal care products (PCPs) has consistently increased over the last decades,(1) 

with women between the ages of 18–34 having the highest use.(1) Most PCPs such as soaps 

and cosmetics are unregulated in the market,(2) and have been identified as potential sources 

of endocrine disrupting chemicals (EDCs) such as phthalates, parabens, and 

benzophenone-3.(3–5) These chemicals have been associated with a variety of adverse 

health outcomes because of their ability to perturb the normal functioning of the endocrine 

system.(6–8) Widespread use of PCPs makes women between the ages of 18–34 a 

population at high risk of exposure to EDCs. This age group is also the primary age of 

pregnancy, which could be a sensitive window of exposure to these chemicals with respect to 

maternal and child health outcomes.(9–12)

Exposure to EDCs has been extensively studied in pregnancy cohorts, and associations have 

been observed with several reproductive outcomes.(13,14) One important complication that 

affects approximately 7% of all pregnancies is gestational diabetes (GDM). Studies 

Bellavia et al. Page 2

Sci Total Environ. Author manuscript; available in PMC 2020 December 10.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



conducted in ongoing prospective pregnancy cohort such as the Environment and 

Reproductive Health (EARTH) Study, have found associations between body burden of 

certain phthalate metabolites and phenols—chemicals commonly used in personal care 

products—and pregnancy glucose levels, impaired glucose tolerance, and other risk factors 

of GDM.(12,15–17) EDCs are thought to impact glucose metabolism through estrogen-

dependent signaling that could alter normal beta cell functioning, increasing the risk of 

GDM.(12) Yet, no study, to our knowledge, has evaluated PCP use as an important source of 

EDCs to determine whether these EDCs could impact pregnancy glucose levels, with 

implications for GDM risk, later-life health, as well as child health outcomes.(18)

Few population-based studies have evaluated PCP use as an independent risk factor of 

pregnancy complications,(19,20) an approach that could have relevant implications for 

public health interventions and recommendations. Therefore, we used a population-based 

cohort of pregnant women from a fertility clinic to evaluate associations between self-

reported PCP use in the first and second trimesters of pregnancy, and blood glucose levels 

assessed in the late second trimester.

2. Materials and methods

2.1. Study population

We included women enrolled in the Environment and Reproductive Health (EARTH) Study, 

an ongoing prospective cohort established in 2004 including women between 18 and 45 

years attending the Massachusetts General Hospital (MGH) Fertility Center (Boston, MA). 

For this study, we used data on women enrolled between 2005 and 2015 who had completed 

at least one in vitro fertilization (IVF) cycle. We a priori excluded IVF cycles for which 

women used an egg donor (n=18) and cryo-thaw cycles (n=34). For the purposes of this 

study, we also excluded women who had missing data on all assessed PCPs (n=8). In total, 

233 women with pregnancies that resulted in live births were included in this study. Only the 

first pregnancy was evaluated if participating women had more than one pregnancy during 

the study period. For each woman, we used data from two medical visits, one occurring 

during the first trimester of pregnancy (median 7 gestation weeks) and the second occurring 

during the early second trimester (median 21 gestation weeks). The Human Studies 

Institutional Review Boards of the MGH, Harvard T.H. Chan School of Public Health 

approved this study.

2.2. PCP use assessment

PCP use was assessed by using a self-administered questionnaire.(21) The questionnaire 

asked if participants had used several PCPs within the previous 24 hours. Assessed PCPs 

were: deodorant, shampoo, conditioner/crème rinse, hairspray/hair gel, other hair care 

products (e.g., mousse, hair bleach, relaxer, perm), shaving cream, cologne/perfume, bar 

soap, liquid soap/body wash, face moisturizer, hand/body lotion, colored cosmetics (hair 

dye, foundation, blush, eye shadow, eye liner, or mascara), sunscreen lotion, nail polish, nail 

polish remover, hand sanitizer, toothpaste, mouthwash, and any other toiletry product.
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We conducted our main analyses by focusing on the use of each specific PCP as an 

independent binary exposure (yes/no) for use in the past 24 hours. We also evaluated, in 

secondary analysis, the total number of PCPs used in that same time period, calculated by 

summing the number of individual items from the questionnaire. Because some of the items 

included in the questionnaire asked categories of products that could contain several 

products (e.g. colored cosmetics, other toiletry products, other hair products), the aggregated 

measure can only be seen as a proxy of the total number of products actually used in the 

previous 24 hours, and should be interpreted as a total number of categories of products. . 

Out of all the PCPs, five (liquid soap, face moisturizer, nail polish remover, aftershave, other 

toiletry products) were added to the questionnaire later in the study, and have a lower rate of 

response. To minimize missingness, these PCPs were only evaluated in the independent 

primary analysis. Out of the 233 women included in this analysis, 202 provided information 

on PCP use in the first trimester, and 193 in the second trimester.

2.3. Primary and secondary outcome

The primary outcome investigated in this study was glucose, assessed from blood samples 

collected at MGH in the late 2nd trimester of pregnancy (median: 27 weeks gestation) 

during a 1-h non-fasting, 50-gram glucose loading test (GLT), which is used as the first step 

in the screening procedure for GDM.(22) In a secondary analysis, we also evaluated blood 

glucose levels from the GLT as a binary outcome, defining women with glucose levels ≥140 

mg/dL as having abnormal GLT; this cut-off confers additional screening for GDM using the 

two-step method applied at MGH for diagnosis of this pregnancy complication. As 

secondary outcomes, we evaluated BMI at the first prenatal visit, calculated by dividing 

weight (kg) over squared height (m2), and total gestational weight gain (GWG, assessed by 

taking the difference, in kg, between the weight at the first medical visit, and the weight at 

delivery). All analyses evaluating glucose as the outcome used exposure measurements at 

both time points, while the association between total PCP and first trimester BMI, or total 

GWG, used only first trimester product use as the exposure variables. For all individuals in 

the study, outcome assessment (median 27 weeks gestation) was conducted after the second 

exposure assessment (median 21 weeks gestation). The median time period between the 

completion of the second questionnaire and the GLT was 6 weeks.

2.4. Covariates

We selected a priori several potential confounders of the associations of interest. 

Specifically, we adjusted all statistical models for maternal age (continuous, years), pre-

pregnancy BMI (continuous, only analyses on glucose), total physical activity (continuous, 

h/week), race (binary, white/non-white), infertility diagnosis (female factor, male factor, or 

unexplained), number of fetuses (binary, one/more).. Information on sociodemographic 

factors, family medical history, and lifestyle factors were obtained from a brief questionnaire 

administrated by the study staff at enrollment and from a detailed take-home questionnaire. 

Infertility diagnosis by a physician was assigned to each patient based on the Society for 

Assisted Reproductive Technology classifications. The percent of covariates with missing 

data was limited (< 15%), and all adjusted models were therefore conducted as complete-

case analyses. Race, BMI, and infertility diagnosis, were also evaluated as potential effect 

modifiers by means of stratified analyses.
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3. Calculation

We first evaluated the baseline characteristics in the entire study population, as well as 

stratifying by abnormal GLT (glucose < vs ≥140 mg/dL). We also assessed, in the overall 

population and stratifying by abnormal GLT, the prevalence of use of each of the 

investigated PCPs. All analyses presented for glucose were conducted in two separate sets of 

analyses, by focusing respectively on first and second trimester measurements of PCP use.

Our primary analyses focused on evaluating individual products as independent binary 

exposures. PCPs with an overall usage of >99% (toothpaste) or <1% (aftershave) were not 

evaluated in this analysis. We used linear regression models to estimate glucose levels as a 

function of each PCP (self-reported use vs no use in the past 24 hours), while adjusting for 

maternal age, BMI, smoking, race, education, infertility diagnosis and number of fetuses. 

Several sensitivity analysis were conducted: i) we evaluated glucose as a binary outcome 

using logistic regression models, ii) we evaluated racial differences in products use, and 

replicated the main analysis by stratifying by race (white vs non-white), and iii) we stratified 

our main analysis by other potential effect modifiers such as BMI (normal weight, 

overweight, obese) and type of infertility.

As a secondary analysis, we focused on the total number of PCPs as it related to late second 

trimester glucose levels. We evaluated the number of total PCPs, as a continuous exposure, 

using restricted cubic splines to relax any linearity assumption in the dose-response 

association. These analyses were evaluated using multiple regression models adjusted for all 

potential confounders mentioned above.

Finally, we also investigated first trimester BMI (i.e. assessed at the first MGH visit) and 

total GWG as independent outcomes. We both evaluated differences in BMI and GWG over 

individual products, as well as investigated the association between first trimester total 

number of products and BMI or GWG, using linear regression models with restricted cubic 

splines to model the continuous exposures. All analyses were conducted using the statistical 

software Stata (version 15).

4. Results

Table 1 presents the baseline characteristics of the 233 women included in the study, overall 

and by levels of late second trimester glucose. Women with abnormal GLT had lower levels 

of physical activity, were more likely to be former or current smokers, more likely Asian, 

and more often had infertility diagnosis primarily because of female factors.

The prevalence of using each of the 20 PCPs overall and by glucose levels is provided in 

Table 2, for second trimester, and in Supplementary table S1 for first trimester. A greater 

proportion of women with abnormal glucose tolerance tests (GLT≥140mg/dL) had higher 

self-reported use of shampoo (second trimester only), , bar soap (second trimester only), 

hand/body lotion (both trimester), and other toiletry products (both trimesters). On the other 

hand, more women using hand sanitizer had glucose levels <140 mg/dL, with the negative 

association between hand sanitizer and GLT at the second trimester being the only 

comparison to reach the conventional threshold of statistical significance (p<0.05). Liquid 

Bellavia et al. Page 5

Sci Total Environ. Author manuscript; available in PMC 2020 December 10.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



soap and nail polish remover were positively associated with GLT at the first trimester, and 

negatively associated at the second trimester. Table S2 presents the number (%) of women 

who reported having used each specific product during both trimesters (either use/use or not 

use/not use), showing that most women (68 to 100%) did not change products usage 

between the first and second trimester.

Table 3 presents adjusted mean differences in glucose levels between users and non-users of 

each specific product at both first and second trimesters, evaluated in separate statistical 

models (one linear model for each product), with 95% confidence intervals (CIs). Compared 

to non consumers, higher glucose levels were observed for women reporting 2nd trimester 

use of deodorant (2nd trimester adjusted mean difference:12.2mg/dL, 95% CI: −0.6, 24.9), 

shampoo (2nd trimester adjusted mean difference:7.2mg/dL, 95% CI: −1.2, 15.6mg/dL), bar 

soap (2nd trimester adjusted mean difference:6.9mg/dL, 95% CI: −0.9, 14.7mg/dL). Lower 

levels were observed among users of other hair products (1st trimester adjusted mean 

difference:−9mg/dL, 95% CI: −19.3, 1.2; 2nd trimester adjusted mean difference:−6.7mg/dL, 

95% CI: −15.4, 1.9mgdL), suntan/sunblock (1st trimester adjusted mean difference:

−14.6mg/dL, 95% CI: −27.8, −1.5mg/dL), liquid soap (2nd trimester adjusted mean 

difference:−13.3, 95% CI: −26.8, 0.1mg/dL).

Results were similar when evaluating glucose as a binary outcome (data not shown) using 

logistic regression. When stratifying by race (white vs non-white), we observed substantial 

differences in the pattern of product use, with non-white women reporting significantly 

lower usage than white women of deodorant (46% vs 81%), shampoo (46% vs 68%), 

conditioner (32% vs 63%), and hair spray gel (14% vs 37%) (Table 4). Nevertheless, no 

differences were observed in the association between PCP and glucose when stratifying by 

race, possibly due to the low number of non-white participants in our cohort (data not 

shown). Finally, negligible differences were observed when evaluating the association 

between PCP and glucose over levels of BMI and type of infertility (data not shown), as 

compared to the ones observed in the overall population.

We next investigated the total number of products as a continuous exposure, flexibly 

modeled with restricted cubic splines, as it relates to glucose levels in late second trimester. 

Dose-response curves are reported in Figure 1. Significant changes in glucose at higher 

number of products were observed at the second trimesters (panel B). For instance, 

individuals with a total use of 8 PCPs had, on average, higher glucose of 20 mg/dL (95% CI: 

3–37) as compared to individuals with no use of PCPs.

Finally, we evaluated first trimester BMI and GWG as independent secondary outcomes. We 

did not observe any significant difference in BMI or GWG by use of individual products 

(data not shown). On the other hand, when investigating the cross-sectional association of 

BMI with total number of products reported during the 1st trimester, evaluated as a 

continuous covariate modeled with restricted cubic splines, we observed higher BMI at 

increasingly higher numbers of products used (Figure 2).
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5. Discussion

In a pregnancy cohort of women seeking care at a fertility clinic, we found the use of several 

personal care products to be associated with glucose levels in the late second trimester, an 

established risk factor for gestational diabetes and subsequent perinatal outcomes. We also 

documented racial differences in patterns of products use. Further, we found that greater use 

of products was associated with higher first trimester BMI. These findings warrant further 

examination into whether chemicals in consumer products may alter metabolic function, 

with impact on obesity and dysglycemia risk.

Use of PCPs is widespread, especially among women of reproductive age.(1) Previous 

studies among women from the same study cohort (the EARTH study) as well as in other 

pregnancy and general population cohorts, found PCP use to be primary sources of hundreds 

of chemicals, including EDCs such as phthalates, parabens, and benzophenone-3.(3–

5,10,23,24) Researchers have suggested that EDCs are potential risk factors for several 

reproductive and cardiometabolic outcomes,(6,7) including gestational diabetes, an 

increasing condition affecting around 7% of pregnant women.(12) In the context of GDM, 

lifestyle factors, such as diet and physical activity have been one of the major risk factors 

and intervention targets. Yet, only 50% of GDM is thought to be attributed to these 

established lifestyle factors.(25) With recent data suggesting that EDCs could also be an 

important risk factor of GDM and its risk factors, considering the sources of EDCs, 

including PCPs, could help to identify targets for developing interventions and 

recommendations that could decrease GDM risk.(26)

Previous studies have generally focused on establishing a relationship between PCPs used 

on a daily basis (e.g. shampoo, cosmetics, soaps) and urinary concentrations of phthalates 

and parabens,(4,9–11,27–30) and few studies have investigated PCP as a primary exposure 

with respect to a given health outcome.(19,20) We found several products to be suggestively 

associated with higher glucose levels, with common products such as shampoo, bar soap and 

deodorant consistently associated in both adjusted and unadjusted analyses. While 

deodorant, lotion, and bar soap were correlated with phthalates and parabens in our data and 

in other studies, shampoo was not.(4,5,24,31) Of interest, our results show higher usage of 

lotion among women who developed abnormal GLT, which based on previous reports from 

this data has moderate to high correlation with monoethyl phthalate and butyl paraben, 

which have been shown to be associated with higher glucose levels.(16,17) At the same 

time, we did not observe an association between other established sources of phthalates, 

such as cologne/perfume, and glucose. We also observed the use of some products to be 

associated with lower glucose levels. In particular, we observed significantly lower glucose 

levels among users of sunscreen, a common source of parabens and benzophenone-3.(31) 

This result is in line with previous results observed in the same cohort, where some paraben 

compounds were associated with lower glucose levels.(17) In this study, we also observed 

substantial differences in product use between white and non-white participants, even 

though associations between PCP and glucose did not differ when stratifying by race. While 

the predominantly white population in our cohort does not allow for to provide any 

substantial conclusion, further work is needed to determine whether differences in patterns 

of PCP use impacting exposure to EDC could contribute to racial-ethnic disparities in 
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perinatal and reproductive outcomes.(32,33) Another interesting finding is that several 

associations differed when focusing on either the first or second trimester of pregnancy. 

While a chance component can not be excluded, and different levels of measurement errors 

could occur between the two time points, it is important to note that these results are in line 

with other studies in which we observed the relationship between EDC concentrations and 

pregnancy glucose levels to vary over pregnancy. (16,17) Future studies should further 

investigate the time-varying association between exposure to EDC and GDM, assessing 

whether specific time windows of susceptibility to exposure exist during pregnancy.

This study is subject to several limitations. First, the evaluation of PCP use was self-reported 

and only consisted in asking the use of several products in the previous 24 hours, without 

any additional questions about regular on-going use, or questions on products brand. 

Moreover, assessed items included categories such as “colored cosmetics” that could include 

specific items such as hair dye, foundation, blush, which are different in terms of chemical 

composition. In addition to self-reported product use, other techniques (e.g. product 

scanning) could better quantify type and ingredients of PCPs. Also, we did not have 

information on the amount or type of application (e.g. on skin, spray), with varying routes of 

exposure possibly impacting health differentially.(2) Second, because of a relatively low 

number of GDM cases we could only evaluate glucose levels from the 50-gram GLT as a 

binary and continuous variable. The GLT is standardly given to all women as a part of the 

GDM screening test in late 2nd trimester in this study population. Our findings focus on 

continuous glucose levels as a primary outcome, given that results for the binary outcome 

may be subject to instability due to the relatively low number of events in multivariable-

adjusted logistic models. Even in linear regression models and univariate chi-square tests, 

however, we reported a high instability in our results, with large confidence intervals and 

high p-values, and only few results reached the conventional threshold of statistical 

significance (p-value<0.05). Because of this high variability, and the presence of multiple 

comparisons of interest, our results should be interpreted with caution, and we warrant 

replication in larger pregnancy cohorts. Moreover, results from the non-fasting GDM 

screening could be influenced by the timing or content of the last meal, information that was 

unavailable in our dataset. Finally, all our results are based on a population of predominantly 

non-Hispanic white women seeking care at a fertility clinic. As such, results may not be 

generalizable to women who conceived naturally or to subgroups of the population 

underrepresented in our sample (e.g. non-white). We adjusted for type of infertility only 

accounting for either female or male factor based on first assigned diagnosis. With this 

approach, however, results do not account for type of infertility attributed to both male and 

female factors.

This study also has several strengths. First, it is among the first studies to evaluate sources of 

environmental chemicals such as PCP as an independent exposure for adverse health 

outcomes. This is a crucial step in identifying the potential effects of public health 

interventions, which would target the sources of exposure rather than the biomarker 

themselves. Future studies with larger samples should further integrate product use and 

concentrations of chemicals in the same analysis, to evaluate the extent to which EDCs are 

responsible for the observed associations.(26) Moreover, the prospective design of the study, 

together with the assessment of exposures at both 1st and 2nd trimesters, allowed us to 
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evaluate a potentially sensitive time window of pregnancy. The prospective nature of the 

study also strengthens the interpretation of our results by reducing the risk of reverse 

causation.

6. Conclusions

In conclusion, in a pregnancy cohort of women attending a fertility clinic we observed 

associations between use of PCPs and glucose levels in the late second trimester. These 

results strengthen the role of product use as a potentially modifiable source of EDCs, while 

also highlighting the need for future studies to better capture exposure levels and its 

association with chemicals and health outcomes.
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Highlights

• Assessing sources of environmental exposures is crucial for environmental 

policies

• Personal care products (PCP) are potential sources of endocrine disrupting 

chemicals

• Women of reproductive age have the highest use of PCP, with implications for 

health

• In a pregnancy cohort, the use of PCP was suggestively associated with 

glucose levels

• PCP use may represent a target for reducing EDCs exposure and the 

associated risks
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Figure 1. 
Differences in mean glucose levels at increased total number of products used at the first (A) 

and second trimester (B). Exposure modeled as continuous with restricted cubic splines. 

Adjusted for maternal age, smoking, race, education, infertility diagnosis, n of fetuses. The 

histogram represents the PCP distribution in the population.
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Figure 2. 
Differences in baseline BMI at increased total number of products used at the first trimester. 

Exposure modeled as continuous with restricted cubic splines. Adjusted for maternal age, 

smoking, race, education, infertility diagnosis, n of fetuses. The histogram represents the 

PCP distribution in the population.
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Table 1.

Baseline characteristics of 233 women included in the analysis, overall, and by impaired glucose tolerance 

status (glucose from GLT ≥140 mg/dL versus <140 mg/dL)

Characteristics Total (n=233) Glucose <140 (n=192) Glucose≥140 (n=41)

Maternal age, years (sd) 35.4 (3.9) 35.4 (3.9) 35.8 (3.7)

BMI, kg/m2 (sd) 24.2 (4.8) 24.0 (4.6) 25.2 (5.8)

Total physical activity, h/week (sd) 6.5 (6.8) 6.7 (7.2) 5.3 (4.8)

Smoking, n (%)

 Never 175 (75) 147 (77) 28 (68)

 Former 52 (22) 41 (21) 11 (27)

 Current 6 (3) 4 (2) 2 (5)

Race, n (%)

 White 203 (87) 171 (89) 32 (79)

 Black/African American 5 (2) 4 (2) 1 (2)

 Asian 17 (7) 10 (5) 7 (17)

 Other 8 (4) 7 (4) 1 (2)

Education, n (%)

 High school graduate or less 28 (12) 23 (12) 5 (12)

 College graduate or higher 205 (88) 169 (88) 36 (88)

Infertility diagnosis, n (%)

 Male factor 76 (33) 64 (33) 12 (29)

 Female factor 65 (28) 46 (24) 19 (46)

 Unexplained 91 (39) 82 (43) 10 (25)

More than one fetus, n (%) 46 (19) 35 (18) 9 (22)
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Table 2.

Second trimester self-reported personal care product use among women in EARTH overall and by IGT in the 

late second trimester of pregnancy

Overall GLT<140 GLT ≥140

n % of usage % of usage % of usage p-value

Deodorant 185 89 89 91 0.77

Shampoo 184 69 67 78 0.22

Conditioner/crème rinse 185 64 63 69 0.52

Hair spray/hair gel 185 32 31 38 0.50

Other hair products 184 25 26 19 0.37

Shaving cream 185 11 11 9 0.77

Cologne/perfume 185 34 33 38 0.65

Bar soap 182 60 57 72 0.13

Liquid soap/body wash 82 73 76 50 0.08

Face moisturizer/lotion 82 84 85 80 0.70

Hand/body lotion 185 77 76 84 0.29

Colored cosmetics 185 68 69 66 0.74

Suntan/sunblock lotion 185 15 16 13 0.65

Nail polish 184 4 4 6 0.56

Nail polish remover 82 6 5 1 0.73

Hand sanitizer 155 28 32 9 0.02

Mouthwash 178 17 18 13 0.57

Other toiletry product 68 66 63 89 0.12

a
P-values obtained using chi square test
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Table 3.

Differences in glucose levels between self-reported PCP users and non-users of each specific products, 

estimated from multivariable-adjusted
a
 linear regression models

First trimester Second trimester

N
b Difference in glucose, mg/dL (95%CI) N Difference in glucose, mg/dL (95%CI)

Deodorant 176 3.9 (−9.5, 17.3) 184 12.2 0(−.6, 24.9)

Shampoo 176 −0.8 (−10.4, 8.9) 183 7.2 (−1.2, 15.6)

Conditioner/crème rinse 177 −3.1 (−12.4, 6.1) 184 5.5 (−2.6, 13.5)

Hair spray/hair gel 175 2.3 (−6.7, 11.3) 184 6.3 (−2.1, 14.7)

Other hair products 172 −9.0 (−19.3, 1.2) 183 −6.7 (−15.4, 1.9)

Shaving cream 177 −2.3 (−14.1, 9.4) 184 −1.3 (−13.4, 10.8)

Cologne/perfume 177 4.0 (−5.1, 13.2) 184 0.3 (−8.1, 8.7)

Bar soap 177 2.6 (−6.0, 11.1) 181 6.9 (−0.9, 14.7)

Liquid soap/body wash 69 2.0 (−14.2, 18.1) 81 −13.3 (−26.8, 0.1)

Face moisturizer/lotion 69 −4.6 (−26.0, 16.8) 81 5.5 (−11.4, 22.5)

Hand/body lotion 176 2.6 (−6.2, 11.3) 184 2.6 (−6.6, 11.9)

Colored cosmetics 176 2.8 (−6.1, 11.8) 184 −0.1 (−8.2, 8.1)

Suntan/sunblock lotion 177 −14.6 (−27.8, −1.5) 184 −8.4 (−19.0, 2.3)

Nail polish 177 −8.01 (−25.3, 9.2) 183 −6.6 (−25.5, 12.2)

Nail polish remover 68 16.7 (−4.6, 38.1) 81 −8.8 (−30.7, 13.2)

Hand sanitizer 149 −4.0 (−13.9, 6.0) 154 −4.0 (−13.6, 5.5)

Mouthwash 171 −2.0 (−13.8, 9.9) 177 −0.2 (−10.8, 10.4)

Other toiletry product 57 7.8 (−8.4, 23.9) 67 −0.6 (−14.1, 15.4)

a
Adjusted for maternal age, smoking, race, education, infertility diagnosis, n of fetuses

b
Number of individuals included in the model (with data on product and all covariates)
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Table 4.

First trimester use of specific products by race-ethnicity, (%)

White (n=230) Non-White (n=30) p-value
a

Deodorant 81 46 <0.001

Shampoo 68 46 0.06

Conditioner/crème rinse 63 32 <0.001

Hair spray/hair gel 37 14 0.06

Other hair products 17 14 0.51

Shaving cream 13 11 0.87

Cologne/perfume 29 29 0.91

Bar soap 53 57 0.75

Liquid soap/body wash 25 18 0.59

Face moisturizer/lotion 29 25 0.88

Hand/body lotion 54 71 0.11

Colored cosmetics 60 46 0.36

Suntan/sunblock lotion 10 11 0.90

Nail polish 7 0 0.18

Nail polish remover 15 0 0.21

Hand sanitizer 28 27 0.93

Mouthwash 16 25 0.29

Other toiletry product 60 50 0.65

a
P-values obtained using chi square test
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