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Abstract
Objectives  The main objective of the PERI–HELPE study (Perception of Risk–HEaLth Professionals and Environment 
Study) was to describe the knowledge of perinatal health professionals about phthalates and the preventive advice they give 
to pregnant women about exposure to these chemicals. The secondary objective was to determine whether giving preventive 
advice was associated with the perception of phthalates. Methods A cross-sectional study was performed in 2015 in France. 
One hundred and eighty-nine perinatal health professionals (obstetricians, midwives and general practitioners) replied to an 
online self-administered questionnaire (participation rate: 11%). Results Only 17% of health professionals felt able to provide 
appropriate answers to pregnant women about phthalates. Advice was given by 23% (avoid plastic kitchen cling film) to 
75% (prefer homemade dishes) about eating habits, by less than 42% for the use of cosmetics and less than 25% for that of 
consumer products. After adjusting for covariates, the awareness that pregnant women are daily exposed to phthalates (44% 
of professionals) was associated with dietary advice [avoid pre-packaged food (OR 2.2; 95% CI 1.1–4.4), prefer homemade 
dishes (OR 2.6; 95% CI 1.2–5.9) and avoid plastic kitchen cling film (OR 2.4; 95% CI 1.0–5.6)] but not with advice about 
cosmetics or consumer products. The perception of phthalate exposure as a high risk (66%) was not associated with pre-
ventive advice. Conclusions for Practice Our sample size was not very large but the findings nevertheless show the lack of 
knowledge of perinatal health professionals about phthalates. If they are to take on a preventive role, health professionals in 
France need to be better informed about phthalates and more fully trained in environmental health in general.
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Significance

What is already known. The International Federation of 
Gynaecology and Obstetrics (FIGO) and the American Col-
lege of Obstetricians and Gynecologists (ACOG) recently 
recommended that perinatal health professionals should con-
tribute to the prevention of chemical exposure of pregnant 
women.

What the PERI–HELPE study adds. While exposure to 
phthalates was mostly perceived as a high risk by perinatal 
health professionals, preventive advice to minimize exposure 
was rarely given to pregnant women. Although the sample 
size was not very large, this study underlines the lack of 
knowledge about phthalates and environmental health in 
France.

Electronic supplementary material  The online version of this 
article (https​://doi.org/10.1007/s1099​5-018-2668-x) contains 
supplementary material, which is available to authorized users.
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Introduction

Pregnant women are exposed daily to phthalates. These 
chemicals are commonly used as plasticizers to soften 
plastics, in particular polyvinyl chloride (PVC), in food 
packaging, wall and floor coverings and children’s toys. 
Phthalates are also used in many consumer products such 
as personal care products (PCPs) and in household, do-it-
yourself (DIY) and gardening products. These molecules 
can enter humans by oral, dermal and inhalation routes 
(Bekö et al. 2013; Wormuth et al. 2006) and cross the pla-
cental barrier (Jensen et al. 2012). Some phthalates have 
endocrine disrupting effects and the exposure of pregnant 
women to these molecules has been associated with nega-
tive outcomes for the foetus (growth retardation, prema-
ture birth, impaired hormonal production and malforma-
tions of the male reproductive system) (Lyche et al. 2009; 
Marie et al. 2015) and for the child (impaired neural and 
cognitive development, allergic disorders and hormonal 
impairment at puberty) (Ejaredar et al. 2015; Ferguson 
et al. 2014; Just et al. 2012).

In a public health context, the limitation of the exposure 
of pregnant women to phthalates is therefore essential. 
Studies have shown that exposure to phthalates could be 
reduced by a radical different lifestyle such as in the com-
munity of Old Order Mennonites (local, home-grown food 
and simpler and less materialist lifestyle including limited 
use of PCPs and household products) (Martina et al. 2012) 
and by a short-term lifestyle change (adopting the daily 
routines of Buddhist monks and a vegetarian diet during 
5 days) (Ji et al. 2010). Rudel et al. (2011) demonstrate 
that eating “fresh foods” (i.e., “not canned or packaged 
in plastic”) during 3 days can decrease DEHP exposure 
(Rudel et al. 2011). Nonetheless, two other dietary inter-
ventions did not observed significant changes in phthalates 
exposure (Sathyanarayana et al. 2013; Barrett et al. 2015). 
Other intervention study showed significant decrease of 
urinary phthalates levels after using PCPs without phtha-
lates on the ingredient list during 3 days (Harley et al. 
2016). Finally a cross-sectional study showed significant 
associations between decreased exposure to phthalates 
and some lifestyle habits: eating home-grown products, 
organic, “ecofriendly” (defined by the authors as “not 
harmful to the earth and its inhabitants”) or “chemical-
free” food, using “ecofriendly” or “chemical-free” house-
hold products (Serrano et al. 2014).

However, women remain ill-informed about the sources 
of exposure to phthalates and their health effects during 
pregnancy (Ashley et al. 2015; Sharma et al. 2014). In 
order to encourage them to change their lifestyle to reduce 
phthalate exposure, pregnant women need to be made 
aware of the risks involved. Perinatal health professionals 

(HPs) have an essential role in the provision of appropri-
ate information and preventive advice in critical stages of 
human development such as before conception and dur-
ing pregnancy. This position was recently affirmed by the 
International Federation of Gynecology and Obstetrics 
(FIGO), which drew up recommendations concerning the 
prevention of chemical exposure of pregnant women (Di 
Renzo et al. 2015). In addition, other studies have shown 
the willingness of pregnant women to receive information 
and advice about chemical exposure from HPs (Ashley 
et al. 2015; Marie et al. 2016a).

To our knowledge, few studies have dealt with the pre-
ventive advice and attitudes of perinatal HPs regarding in 
utero exposure to phthalates. A Canadian qualitative study 
(Sharma et al. 2014) reported that perinatal HPs were reluc-
tant to discuss phthalate exposure with pregnant women, 
mainly because they felt insufficiently informed. However, 
this analysis involved only 11 HPs and therefore is not very 
representative. A US study reported that 5% of obstetri-
cians routinely discussed phthalates with pregnant women 
(Stotland et al. 2014). Neither of these studies described in 
detail the perception of the risks associated with phthalates 
by HPs nor the advice given to pregnant women about these 
contaminants.

The main objective of this study was to describe the 
knowledge of perinatal health professionals about phtha-
lates and the preventive advice they give to pregnant women 
about phthalate exposure. The secondary objective was to 
determine whether giving preventive advice was associated 
with the perception of phthalates (i.e., perception of expo-
sure probability and perception of exposure severity).

Methods

Study Design

The cross-sectional Perception of Risk, HEaLth Profession-
als & Environment Study (PERI-HELPE study) study was 
performed between 1 July 2015 and 31 December 2015. 
Before the study, the perinatal HPs were informed of the aim 
and the modalities of the survey (completion of an anony-
mous self-administered online questionnaire). An invitation 
to take part in the survey was then sent by e-mail to 1768 
perinatal HPs by various professional organisations: the Per-
inatal Health Network of Auvergne (RSPA), the Regional 
Association of Private Practice Doctors, and the Department 
of General Medicine and School of Midwifery of the Uni-
versité Clermont Auvergne. Three e-mail follow-ups were 
sent during the study period. In all, 194 perinatal HPs took 
part in the study. Incomplete questionnaires were excluded 
(n = 5). The survey participation rate was 11% (189/1768).
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Subjects

The population of the PERI–HELPE study was made up 
of perinatal HPs comprising senior or resident gynaecolo-
gist–obstetricians, general practitioners and senior or student 
midwives. The study was conducted in Auvergne, a region in 
central France. In 2014, the region had 1,360,637 inhabitants 
and 13,430 births. To be eligible for inclusion, the HPs had 
to have pregnant women among their patients, be practising 
in Auvergne and to agree to answer the questionnaire.

In accordance with French human research law, this study 
was exempt from Institutional Review approval because our 
database included no nominative data and the study aim was 
a medical practice assessment.

Questionnaire

Data were collected by a standardized, anonymous and self-
administered questionnaire (Supplementary material 2). The 
questionnaire consisted predominantly of closed questions 
with nine open questions. The questions concerned the 
socio-demographic and professional characteristics of the 
perinatal HPs, their knowledge and risk perception of phtha-
lates and 18 other environmental contaminants including 
bisphenol A, parabens, pesticides, air pollutants and radon, 
and preventive advice given to pregnant women. Results 
about the risk perception of the other 18 environmental 
contaminants have been presented elsewhere (Marie et al. 
2016b). For the present study, we focused on the perception 
of the risk related to the exposure of pregnant women to 
phthalates.

Knowledge About Phthalates of Perinatal Health 
Professionals

We collected data on the identification of different sources 
of phthalate exposure (such as food, PCPs and medical 
tubing) and on the knowledge of the main phthalates [di-
(2-ethylhexyl)-phthalate (DEHP), diisononyl-phthalate 
(DiNP)] and of alternative plasticizers [acetyltri-n-butyl 
citrate (ATBC), di-isononyl-1,2-cyclohexane-dicarboxylate 
(DINCH), trioctyl trimellitate (TOTM) and di-(ethylhexyl)-
terephthalate (DEHT)]. In addition, perinatal HPs self-
assessed their ability to reply correctly to pregnant wom-
en’s enquiries about phthalates with a 4-point Likert scale: 
“absolutely sure”, “fairly sure”, “fairly unsure”, and “totally 
unsure”.

Preventive Advice of Perinatal Health Professionals 
Regarding Phthalate Exposure

The perinatal HPs self-reported the preventive advice they 
gave to pregnant women about (i) eating habits (prefer 

homemade dishes, avoid pre-packaged products, avoid cling 
film for preserving food and micro-waving dishes in a plastic 
container) use of PCPs (decrease or stop use, choose PCPs 
without phthalates and fragrance compounds, or organic 
PCPs); and (ii) the use of different types of consumer prod-
ucts such as household products, including products for 
cleaning the floor, sanitary, windows, dishes, etc., DIY and 
gardening products (decrease or stop use, choose less harm-
ful products and take personal protection measures such as 
wearing gloves or masks).

Perception of In Utero Exposure to Phthalates 
by Perinatal Health Professionals

The perception of in utero exposure to phthalates was 
assessed by two items.

•	 Perception of exposure probability: “Do you think that 
pregnant women are daily exposed to phthalates?” with 
a 5-point Likert scale (“Yes, absolutely”, “Yes, rather”, 
“Rather not”, “No, not at all”, “Don’t know”). After a 
review of the distribution of data, perinatal HPs were 
dichotomized to those considering that the exposure of 
women to phthalates is daily (“Yes absolutely” or “Yes, 
rather”) or to HPs who did not perceive the exposure to 
phthalates as daily (other responses).

•	 Perception of exposure severity: “Do you think that 
exposure to phthalates presents a risk for the health of 
pregnant women and their unborn baby?” with a 5-point 
Likert scale (“Very high risk”, “High risk”, “Rather low 
risk”, “Very low risk” and “Don’t know”). After a review 
of the distribution of data, perinatal HPs were dichoto-
mized to those perceiving phthalates exposure as a high 
risk (“Very high risk” or “High risk”) or to HPs who did 
not perceive the exposure to phthalates as a high risk 
(other responses).

Statistical Analysis

Univariate analyses were performed to compare variables 
according to the perception of phthalates by perinatal HPs: 
those believing that pregnant women were daily exposed 
to phthalates were compared with those who did not; and 
perinatal HPs perceiving in utero exposure to phthalates as a 
high risk were compared with those who did not. The quali-
tative variables were compared with Pearson’s Chi square 
or Fisher’s exact test, as appropriate.

Two sets of multivariable logistic regression models 
were performed. The first set examined whether the per-
ception of daily exposure predicted preventive attitudes of 
HPs. The second set examined whether perceiving in utero 
exposure to phthalates as a high risk predicted preventive 
attitudes of HPs. The socio-professional factors potentially 
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associated with the perception of phthalates were included 
in multivariate models when p < 0.20 in univariate analyses. 
In addition, age and parity were forced in the models as they 
have been identified as potentially linked with knowledge, 
risk perception or preventive behaviour in environmental 
health (Chabert et al. 2016; Ménard et al. 2012). Covariates 
included in the final models were selected with a manual 
backward stepwise procedure.

Significance was defined as p < 0.05. Statistical analyses 
were performed with R statistical software, version 2.15.2 (R 
Development Core Team, Vienna, Austria, 2012).

Results

The survey participation rate was 11% (189/1768). The 
HPs were predominantly female (87.2%) with a median age 
of 35 years (from 20 to 65 years). More than half of the 
perinatal HPs were midwives (56.6%), 26.5% were general 
practitioners and 16.9% gynaecologist-obstetricians. Most of 
those taking part held, irrespective of occupation, a senior 
position (74.1%) and more than half (59.3%) worked in a 
public health institution. A minority of HPs (18.2%) were 
questioned by pregnant women about phthalates (Table 1).

Table 1   Sociodemographic and 
professional characteristics of 
perinatal health professionals 
(HPs) according to their 
perception of phthalates

GO gynaecologist-obstetricians, GP general practitioners, HPs health professionals, MW midwives
a Compared with perinatal HPs who did not consider that exposure of pregnant women to phthalates is daily
b Compared with perinatal HPs who did not perceive the exposure to phthalates as a high risk
c Several possible replies for a given health professional
d Preparation for childbirth (n = 19) and/or pre- and postnatal home visit (n = 19)

Total
N = 189 (%)

HPs perceiving daily expo-
sure to phthalatesa

HPs perceiving phthalate 
exposure as a high riskb

N = 84 (44.4%) p-Value N = 124 (65.6%) p-Value

Sex n = 188 n = 84 n = 124
 Female 164 (87.2) 76 (90.5) 0.33 111 (89.5) 0.28

Age n = 188 n = 83 n = 123
 < 45 years 135 (71.8) 66 (79.5) 0.05 92 (74.8) 0.28

Parity n = 183 n = 81 n = 120
 ≥ 1 120 (65.6) 54 (66.7) 0.90 78 (65.0) 0.95

Type of profession n = 189 n = 84 n = 124
 Senior and resident GP 50 (26.5) 17 (20.2) 0.14 28 (22.6) 0.02
 Senior and resident GO 32 (16.9) 13 (15.5) 17 (13.7)
 Senior and student MW 107 (56.6) 54 (64.3) 79 (63.7)

Occupational status n = 189 n = 84 n = 124
 Resident/MW student 49 (25.9) 20 (23.8) 0.67 30 (24.2) 0.56
 Senior 140 (74.1) 64 (76.2) 94 (75.8)

Length of service n = 155 n = 70 n = 102
 ≤ 10 years 80 (51.6) 37 (52.9) 0.91 54 (52.9) 0.77

Place of workc n = 189 n = 84 n = 124
 Private practice 63 (33.3) 22 (26.2) 0.09 41 (33.1) 1
 Private health institution 3 (1.6) 1 (1.2) 1 1 (0.8) 0.57
 Public health institution 112 (59.3) 54 (64.3) 0.27 73 (58.7) 1

Contact with pregnant women n = 183 n = 82 n = 121
 Consultation 52 (28.4) 19 (23.2) 0.24 32 (26.5) 0.49
 Hospital 17 (9.3) 11 (13.4) 10 (8.3)
 Both 91 (49.7) 41 (50.0) 61 (50.4)
 Othersd 23 (12.6) 11 (13.4) 18 (14.9)

Enquiries by pregnant women 
about phthalates

n = 187 n = 82 n = 124

 Yes (“sometimes” and “often”) 34 (18.2) 21 (25.6) 0.03 7 (22.1) 0.09
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Knowledge About Phthalates and Preventive Advice 
Given by Perinatal Health Professionals

Few HPs (5.8%) had received specific training in environ-
mental health, but many (76.3%) expressed the desire to be 
given the opportunity to do so. The main sources of infor-
mation and difficulties in environmental health are shown 
in Table 2.

The sources of phthalate exposure were known by less 
than half of the HPs. The most often cited sources were 
personal care products (PCPs) (48.2%), household products 
(41.8%) and medical devices such as tubing (39.2%). Among 
the users of medical devices (n = 153), 6.5% had noticed the 
presence of a “phthalates” symbol on the packaging of tub-
ing (result not shown). With the exception of DEHP, familiar 
to 20.6%, the other plasticizers were known by 5% or less 
of perinatal HPs. Only 17.1% of them felt able to provide 
appropriate answers to pregnant women about phthalates 
(Table 3).

Results about preventive advice of perinatal HPs are 
given in Table 4. Overall, dietary advice was given by 23.0% 
(“avoid plastic kitchen cling film”) to 75.1% (“prefer home-
made dishes”) of HPs. Advice about the use of PCPs was 
given by less than 42% of HPs and that about consumer 
products by less than 25% (Table 4).

Perception of Phthalates by Perinatal HPs

Forty-four percent of perinatal HPs considered that pregnant 
women were exposed daily to phthalates and 65.6% per-
ceived the risk related to in utero exposure to phthalates as 
high. HPs who considered that pregnant women were daily 
exposed to phthalates were more likely to perceive phthalate 
exposure as a high risk than those who did not have this per-
ception of daily exposure (p < 0.001, results not shown). The 
sociodemographic and professional characteristics of the 
HPs, their training in environmental health and their sources 
of information according to their perception of phthalates 
are shown in Tables 1 and 2. The perinatal HPs who consid-
ered exposure was daily and those who perceived phthalate 
exposure as a high risk had statistically greater knowledge 
about phthalates than those who did not (Table 3).

Association Between Perception and Preventive 
Advice

In univariate analysis, compared with perinatal HPs who did 
not consider that exposure of pregnant women to phthalates 
was daily, those considering daily exposure were more likely 
to advise the consumption of homemade dishes (68.9% vs. 
82.9%, p < 0.05), avoidance of pre-packaged food (43.3% 

Table 2   Training in environmental health (EH) and sources of information of health professionals (HPs) according to their perception of phtha-
lates

EH environmental health, HPs health professionals
a Compared with perinatal HPs who did not consider that exposure of pregnant women to phthalates is daily
b Compared with perinatal HPs who did not perceive exposure to phthalates as a high risk
c Master’s degree (n = 1), university diploma (n = 2), other training experience (n = 7)

Total
N = 189 (%)

HPs perceiving daily exposure 
to phthalatesa

HPs perceiving phthalate 
exposure as a high riskb

N = 84 (44.4%) p-Value N = 124 (65.6%) p-Value

Training in EHc (“Yes”) 11/189 (5.8) 4/84 (4.8) 0.76 7/124 (5.7) 1
Desire training in EH (“Yes”) 142/186 (76.3) 67/82 (81.7) 0.18 93/122 (76.2) 1
Sources of information about EH
 Media, Internet 154/189 (81.5) 70/84 (83.3) 0.69 101/124 (81.5) 1
 Scientific article 109/189 (57.7) 52/84 (61.9) 0.37 79/124 (63.7) 0.03
 Health agency or institution 40/189 (21.2) 23/84 (28.4) 0.07 28/124 (22.6) 0.64
 Environmental association 37/189 (19.6) 22/84 (26.2) 0.04 23/124 (18.6) 0.76
 Other HPs 28/189 (14.8) 12/84 (14.3) 1 20/124 (16.1) 0.24

Difficulties
 Lack of knowledge 110/189 (58.2) 40/84 (47.6) 0.01 69/124 (55.7) 0.41
 Insufficient/contradictory scientific evidence 103/189 (54.5) 45/84 (53.6) 0.93 65/124 (52.4) 0.52
 Lack of time during consultation 95/189 (50.3) 43/84 (51.2) 0.94 63/124 (50.8) 0.96
 Lack of interest of women 66/189 (34.9) 28/84 (33.3) 0.80 40/124 (32.3) 0.37
 Low contribution of environmental factors to disorder 48/189 (25.4) 23/84 (27.4) 0.69 30/124 (24.2) 0.73
 Contact with women too late in pregnancy 38/189 (20.1) 21/84 (25.0) 0.19 28/124 (22.6) 0.33
 Lack of interest 16/188 (8.5) 4/84 (4.8) 0.17 9/124 (7.3) 0.58
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vs. 60.7%, p < 0.05) and plastic kitchen cling film (16.4% 
vs. 31.3%, p < 0.05), the use of PCPs without phthalates 
(32.7% vs. 52.5%, p = 0.01) and the wearing of personal 
protection when using DIY products (14.7% vs. 27.7%, 
p = 0.05) (Table 4). After adjusting for type of occupation, 
age, parity and ability to provide appropriate answers about 
phthalates, the perception that pregnant women are daily 
exposed to phthalates was positively associated with three 
pieces of dietary advice [avoid pre-packaged food (OR 2.2; 
95% CI 1.1–4.4), prefer homemade dishes (OR 2.6; 95% CI 
1.2–5.9) and avoid plastic kitchen cling film (OR 2.4; 95% 
CI 1.0–5.6)] but not with advice about PCPs or consumer 
products (Table 5).

In univariate analysis, compared with perinatal HPs who 
did not perceive the exposure to phthalates as a high risk, 
those perceiving this exposure as a high risk advised more 
frequently the avoidance of plastic kitchen cling film (13.9% 
vs. 27.9%, p < 0.05) and of PCPs containing phthalates 

(29.0% vs. 47.9%, p < 0.05) but advised less frequently to 
decrease or stop the use of PCPs (27.7% vs. 13.3%, p < 0.05). 
No statistical difference were observed between the sub-
groups in the other preventive recommendations (Table 4). 
In multivariate analysis (adjustment for type of occupation, 
age, parity and ability to provide appropriate answers about 
phthalates), no preventive advice was positively associated 
with the perception of high risk (Table 5).

Discussion

Preventive Advice of Perinatal Health Professionals 
Regarding Phthalate Exposure

In this PERI–HELPE study, the two dietary recommendations 
specifically concerning the prevention of phthalate exposure 
(avoid microwaving dishes in plastic containers and avoid 

Table 3   Knowledge of perinatal 
health professionals about 
phthalates and other plasticizers 
according to their perception of 
phthalates

ATBC acetyltri-n-butyl citrate, DEHP di-(2-ethylhexyl) phthalate, DEHT di-(ethylhexyl)-terephthalate, 
DINCH di-isononyl-1,2-cyclohexane-dicarboxylate, DiNP diisononyl-phthalate, DIY do-it-yourself, HPs 
health professionals, PCPs personal care products, TOTM trioctyl trimellitate
a Compared with perinatal HPs who did not consider that exposure of pregnant women to phthalates is daily
b Compared with perinatal HPs who did not perceive exposure to phthalates as a high risk
c Household, DIY and gardening products
d Two missing responses (n = 187)
e Ability of perinatal HPs to provide appropriate answers to pregnant women about phthalates
f “Absolutely sure” or “Fairly sure”

Total
N = 189 (%)

HPs perceiving daily expo-
sure to phthalatesa

HPs perceiving phthalate 
exposure as a high riskb

N = 84 (%) p-Value N = 124 (%) p-Value

Identification of sources of exposure
 Personal care products 91 (48.2) 62 (73.8) < 0.001 76 (61.3) < 0.001
 Consumer productsc 79 (41.8) 55 (65.5) < 0.001 63 (50.8) < 0.001
 Medical tubing 74 (39.2) 54 (64.3) < 0.001 61 (49.2) < 0.001
 Food 49 (25.9) 34 (40.5) < 0.001 41 (33.1) 0.004
 Drinking water 41 (21.7) 34 (40.5) < 0.001 36 (29.0) 0.001
 Dietary supplements 23 (12.2) 19 (22.6) < 0.001 18 (14.5) 0.24
 Drugs 14 (7.4) 13 (15.5) < 0.001 12 (9.7) 0.14
 “Don’t know” 68 (36.0) 6 (7.1) < 0.001 30 (24.2) < 0.001

Knowledge about plasticizers
 DEHP 39 (20.6) 28 (33.3) < 0.001 33 (26.6) 0.005
 DEHT 10 (5.3) 7 (8.3) 0.11 7 (5.7) 1
 DiNP 3 (1.6) 2 (2.4) 0.59 2 (1.6) 1
 DINCH 2 (1.1) 2 (2.4) 2 (1.6)
 TOTM 1 (0.5) 1 (1.2) 1 (0.8)
 ATBC 1 (0.5) 1 (1.2) 1 (0.8)

Ability to provide appropriate answersd,e

 “Sure”f 32 (17.1) 23 (28.1) < 0.001 27 (22.1) 0.003
 “Fairly unsure” 80 (42.8) 35 (42.7) 56 (45.9)
 “Totally unsure” 75 (40.1) 24 (29.3) 39 (32.0)
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plastic kitchen cling film) were made by less than 44% of the 
perinatal HPs. In contrast, more general advice about “healthy 
food” (avoid pre-packaged food and prefer homemade dishes) 
was given by more than half. Advice concerning the reduc-
tion or precaution in the use of PCPs and consumer products 
was even less frequently given (often by less than one-third of 
the HPs). These precautions about phthalate exposure were 
far less mentioned by perinatal HPs than those specifically 
recommended by the National Authority for Health in France 
such as prevention of smoking, alcohol consumption, drug use, 
lead poisoning, toxoplasmosis and promotion of a healthy and 
balanced diet (HAS 2005; Marie et al. 2016b).

Association Between Risk Perception and Preventive 
Advice of Perinatal Health Professionals

In this PERI–HELPE study, the preventive advice of the 
perinatal HPs regarding exposure of pregnant women to 

phthalates was generally unrelated to their perception of 
phthalates. After considering socio-professional factors and 
the self-assessed knowledge of phthalates, dietary advice 
(except the avoidance of microwaving in plastic contain-
ers) was positively associated with the awareness of daily 
exposure to phthalates but not with the perception of this 
exposure as a high risk. Likewise, advice about PCPs and 
consumer products was not associated with risk perception.

These results require some comments. First, owing to 
the study’s limited sample size, the statistical power was 
probably insufficient to demonstrate a significant association 
with certain preventive recommendations, such as the use 
of PCPs without phthalates (OR 1.84, 95% IC 0.90–3.77) 
or the avoidance of plastic kitchen cling film (OR 2.17, 95% 
IC 0.90–5.68) (Table 5). Second, some recommendations 
assessed in our study were not specific to phthalates. For 
example, the avoidance of pre-packaged food or the con-
sumption of homemade dishes probably reflected the idea of 

Table 4   Preventive advice of perinatal health professionals (HPs) to pregnant women regarding exposure to phthalates according to their percep-
tion of phthalates

DIY do it yourself, HPs health professionals, PCPs personal care products
a Compared with perinatal HPs who did not consider that exposure of pregnant women to phthalates is daily
b Compared with perinatal HPs who did not perceive the exposure to phthalates as a high risk
c “Systematically”, “Often” and “Rarely” versus “Never”

Total
N = 189 (%)

HPs perceiving daily 
exposure to phthalatesa

HPs perceiving phthalate 
exposure as a high riskb

N = 84 (%) p-Value N = 124 (%) p-Value

Dietary advicec

 Homemade dishes 139/185 (75.1) 68/82 (82.9) 0.04 94/121 (77.7) 0.36
 Avoid pre-packaged food 96/188 (51.1) 51/84 (60.7) 0.03 65/123 (52.9) 0.60
 Avoid micro-waving in plastic containers 82/188 (43.6) 43/84 (51.2) 0.08 58/123 (47.2) 0.23
 Avoid plastic kitchen cling film 43/187 (23.0) 26/83 (31.3) 0.02 34/122 (27.9) 0.05

Advice about the use of personal care products (PCPs)c

 Increase 7/185 (3.8) 2/81 (2.5) 0.47 6/120 (5.0) 0.43
 Stop or decrease 34/185 (18.4) 15/81 (18.5) 1 16/120 (13.3) 0.03
 Organic PCPs 55/179 (30.7) 30/80 (37.5) 0.11 40/117 (34.2) 0.23
 Without fragrance compounds 77/183 (42.1) 36/81 (44.4) 0.67 53/120 (44.2) 0.53
 Without phthalates 75/181 (41.4) 42/80 (52.5) 0.01 57/119 (47.9) 0.02

Advice about the use of household productsc

 Stop or decrease 16/186 (8.6) 9/83 (10.8) 0.47 12/122 (9.8) 0.58
 “Safer” products 47/186 (25.3) 26/83 (31.3) 0.12 29/122 (23.8) 0.64
 Wear protection 44/186 (23.6) 22/83 (26.5) 0.52 29/122 (23.8) 1

Advice about the use of DIY productsc

 Stop or decrease 24/187 (13.0) 10/64 (12.1) 0.91 18/121 (14.1) 0.65
 “Safer” products 35/187 (18.9) 20/64 (24.1) 0.15 23/121 (19.1) 1
 Wear protection 38/187 (20.5) 23/64 (27.7) 0.05 28/121 (23.1) 0.31

Advice about the use of gardening productsc

 Stop or decrease 22/188 (11.8) 10/64 (12.1) 1 16/122 (13.1) 0.61
 “Safer” products 32/188 (17.2) 17/64 (20.5) 0.39 20/122 (16.4) 0.84
 Wear protection 50/188 (26.9) 26/64 (31.3) 0.29 35/122 (28.7) 0.55
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having a healthy and balanced diet, which is recommended 
during pregnancy, rather than that of decreasing phtha-
late exposure via plastic food packaging. PCPs and other 
consumer products contain many other chemicals such as 
parabens, bisphenol A and triclosan that are increasingly 
the object of media coverage. Precautions for use may then 
be recommended without any knowledge of phthalates or 
perception of their risk. Finally, the PERI–HELPE study 
evidenced the considerable lack of knowledge about phtha-
lates of the majority of the perinatal HPs since only 17% 
of them felt able to provide appropriate information. Some 
HPs did express an awareness of phthalate exposure and 
risk but their responses were probably more subjective than 
factually informed. In addition, only 6% of the HPs included 
in the study had received training in environmental health. 
This lack of knowledge of HPs about phthalates (Sharma 
et al. 2014; Stotland et al. 2014) and of training in environ-
mental health in general (Ménard et al. 2012) have been 
reported in other studies. Thus, in our study, the interest of 

delivering preventive advice about phthalates may have been 
underestimated by the lack of knowledge and training of the 
perinatal HPs. In a study on French general practitioners’ 
perception of environmental risks, the provision of preven-
tive advice depended on whether they had received training 
in environmental health (Ménard et al. 2012). Psychosocial 
models have shown that the adoption of preventive attitudes 
is a complex process resulting from a combination of factors 
such as knowledge, risk perception and awareness of the 
benefits related to behaviour change (Janz and Becker 1984).

This incoherence between risk perception and preven-
tive attitudes was previously observed in the study of 
Kasemsup and Neesanan (2011). Health personnel were 
aware of the adverse health effects of plastic containers on 
food and drinks but did not know how to counter or avoid 
them, owing to inadequate knowledge about different types 
of plastic containers, symbols for consumers, microwave 
use and so on (Kasemsup and Neesanan 2011).

Table 5   Odds ratios for preventive attitudes of health professionals (HPs) in relation to their consideration that pregnant women are daily 
exposed to phthalates and to their perception of phthalate exposure of pregnant women as a high risk

DIY do it yourself, HPs health professionals, PCPs personal care products
a Compared with perinatal HPs who did not consider that exposure of pregnant women to phthalates is daily
b Compared with perinatal HPs who did not perceive the exposure to phthalates as a high risk
c Each row represents a separate multivariable logistic regression model to examine if risk perception (daily exposure perception and high risk 
perception) predicts preventive behaviour, adjusting for: type of occupation (Gynaecologist–obstetricians; General practitioners; Midwives), age 
(< 45 years; ≥ 45 years), parity ≥ 1 (Yes; No) and ability to provide appropriate answers about phthalates (“Sure”; “Unsure”)

N HPs perceiving daily exposure to phthalatesa HPs perceiving phthalates exposure as a 
high riskb

Crude OR (95% CI) Adjusted OR (95% CI)c OR (95% CI) Adjusted OR (95% CI)c

Dietary advice
 Avoid pre-packaged food 179 2.03 (1.13–3.66) 2.20 (1.13–4.36) 1.23 (0.67–2.25) 1.13 (0.59–2.20)
 Homemade dishes 176 2.19 (1.09–4.57) 2.57 (1.17–5.95) 1.47 (0.73–2.91) 1.32 (0.62–2.76)
 Avoid micro-waving in plastic containers 179 1.75 (0.98–3.15) 1.40 (0.70–2.81) 1.52 (0.83–2.85) 1.24 (0.62–2.51)
 Avoid plastic kitchen cling film 179 2.33 (1.17–4.75) 2.37 (1.04–5.62) 2.40 (1.11–5.68) 2.17 (0.90–5.68)

Advice about PCPs
 Stop or decrease PCPs 180 0.98 (0.46–2.07) 0.77 (0.33–1.75) 0.39 (0.18–0.82) 0.27 (0.11–0.61)
 Organic PCPs 171 1.78 (0.94–3.39) 1.24 (0.58–2.66) 1.63 (0.82–3.34) 1.18 (0.55–2.59)
 PCPs without fragrance compounds 175 1.19 (0.66–2.15) 0.87 (0.43–1.76) 1.29 (0.69–2.42) 0.86 (0.42–1.75)
 PCPs without phthalates 174 2.28 (1.25–4.20) 1.84 (0.90–3.77) 2.25 (1.18–4.41) 1.69 (0.82–3.61)

Advice about consumer products
 Stop or decrease household product use 180 1.68 (0.60–4.90) 1.34 (0.40–4.39) 1.63 (0.54–6.04) 1.33 (0.40–5.23)
 Safer household products 178 1.78 (0.92–3.50) 1.55 (0.74–3.29) 0.80 (0.40–1.60) 0.62 (0.29–1.33)
 Use protection to clean 178 1.33 (0.67–2.63) 1.04 (0.49–2.22) 1.02 (0.50–2.12) 0.84 (0.39–1.84)
 Stop or decrease DIY product use 180 0.88 (0.36–2.08) 0.67 (0.23–1.80) 1.32 (0.53–3.57) 1.22 (0.46–3.54)
 Safer DIY products 177 1.84 (0.88–3.93) 1.98 (0.85–4.71) 1.02 (0.48–2.26) 0.95 (0.40–2.29)
 Use protection for DIY 177 2.22 (1.08–4.69) 1.67 (0.76–3.79) 1.63 (0.75–3.75) 1.24 (0.54–2.99)
 Stop or decrease gardening product use 180 1.05 (0.42–2.56) 0.90 (0.31–12.46) 1.46 (0.57–4.24) 1.42 (0.51–4.42)
 Safer gardening products 178 1.51 (0.70–3.28) 1.52 (0.64–3.65) 0.85 (0.39–1.92) 0.85 (0.36–2.07)
 Use protection to garden 178 1.50 (0.78–2.89) 1.06 (0.51–2.17) 1.32 (0.53–3.57) 0.97 (0.46–2.09)
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Need to Enhance the Knowledge of Perinatal 
Health Professionals and Their Involvement 
in Environmental Health

The results of the PERI-HELPE study emphasize the need 
to lend support to perinatal HPs in their role as educators 
and in helping to prevent exposure of pregnant women 
to phthalates. This support is all the more necessary as 
the discourse on risk is complex. For example, PCPs are 
often perceived as beneficial for the body and a source of 
comfort, especially during pregnancy.

Appropriate advice could help to decrease the exposure 
of pregnant women to phthalates. Several intervention 
studies have reported a reduction in exposure to phtha-
lates following changes in dietary habits such as adopt-
ing a vegetarian diet, eating fresh food, avoiding canned 
or plastic-packaged products (Ji et al. 2010; Rudel et al. 
2011) and using PCPs without phthalates (Harley et al. 
2016). In addition, cross-sectional studies have reported 
an association between a lower level of exposure to phtha-
lates and some habits such as eating home-grown, organic 
and fresh food, avoiding canned or plastic-packaged prod-
ucts (Martina et al. 2012; Serrano et al. 2014) and the 
use of PCPs and household products without chemicals 
(mainly phthalates) (Buckley et al. 2012; Martina et al. 
2012; Serrano et  al. 2014). Conversely, authors have 
shown an increase in exposure to phthalates in relation to 
fast-food consumption (Zota et al. 2016), to the number 
of PCPs used (Romero-Franco et al. 2011) and to the 
frequency of use of cleaning products (Ait Bamai et al. 
2014).

Specialized training in environmental health (declared 
desirable by the participants in our study) would improve 
the level of knowledge of HPs. The provision of informa-
tion to pregnant women in the form of brochures or leaf-
lets or posters in waiting rooms, and the posting of advice 
on the website of perinatal networks could also prompt 
conversations about phthalates and act to reinforce wom-
en’s own knowledge. Some authors, particularly in the 
United States and Canada, provide certain tools to assist 
clinicians in counselling their patients on how to limit 
phthalate exposure such as ceasing the use of plastic cling 
film, of plastics with the recycling codes #3 and #7 and of 
PVC kitchen utensils, reducing consumption of fast foods 
and other processed foods, reading the label and avoiding 
consumer products containing phthalates (Di Renzo et al. 
2015; Haruty et al. 2016). In Europe, no recommenda-
tions currently exist from health authorities to perinatal 
HPs regarding exposure to phthalates, and more broadly 
to chemicals, during pregnancy. Such recommendations 
could increase their awareness of the value of providing 
prevention advice.

Limitations

Our study has several limitations. A risk of selection bias is 
possible because the participants were volunteers and may 
therefore have been more alert to the issues involved and 
more aware of environmental problems. This selection bias 
would be limited, however, since the proportion of HPs who 
had received training in environmental health (5.8%) was not 
higher than that in a representative sample of French general 
practitioners (5%) (Ménard et al. 2012) or that in a US study of 
obstetricians (6.7%) (Stotland et al. 2014). The major limita-
tion of the PERI-HELPE is its low participation rate (11%), 
which limits the extrapolation of the results observed. Thus, 
results should be taken with caution and further studies involv-
ing larger and more representative samples are needed to con-
firm our findings. Nonetheless, the overall response rate to our 
web-based questionnaire (11%) was similar to (Csajka et al. 
2014; De Ruddere et al. 2014; Stotland et al. 2014) or slightly 
lower than (Berg-Beckhoff et al. 2014; Saylor et al. 2011) that 
of other surveys in which HPs replied to an online question-
naire. In addition, 87% of the perinatal HPs included in our 
study were women. This high proportion is due to the fact that 
most of the HPs were midwives, whose profession is predomi-
nantly female. This factor did not seem to have any influence 
on our results since sex was not related to the perception of 
risk regarding phthalates and preventive advice nor in another 
study involving French general practitioners (Ménard et al. 
2012). Compared to national figures, the general practitioners 
and gynaecologist-obstetricians in our study were younger and 
more often women (DREES 2013). However, we also recruited 
residents, who are not included in national figures. The pro-
portion of general practitioners in private practice and public 
health institutions was consistent (DREES 2013). In addition, 
the midwives, who were the predominant professional group 
in our study, are representative of the overall population of 
French midwives in terms of gender, age and location of exer-
cise, i.e. private practice or public health institution (DREES 
2012). Data about socio-economic and education level of 
women population that the HPs serve are important data lack-
ing in our study. Although the varied places of work of HPs 
throughout the Auvergne region (private/public, academic or 
not) can suggest that patient were representative, we were not 
able to take account of the possible difference between HPs 
who serve women highly educated and those serving lower 
educated women for example.

Conclusions

Perinatal health professionals have an essential role in pre-
venting exposure to chemicals, including phthalates, in 
critical stages of foetal development. To our knowledge, the 
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PERI–HELPE study is the first to describe the knowledge, 
risk perception and preventive advice of perinatal health pro-
fessionals regarding in utero exposure to phthalates. While 
exposure to phthalates was predominantly perceived as a 
high risk, preventive advice to minimize phthalate expo-
sure was rarely given to pregnant women. Although our 
results must be confirmed by a larger study with a bigger 
sample size, the PERI-HELPE study underlines the lack of 
knowledge of perinatal health professionals about environ-
mental health. In France, adoption of the preventive role 
of health professionals advocated by the FIGO will neces-
sarily involve the development of appropriate information 
programmes and improved training in environmental health.
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