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Objectives   The present study aimed at examining the possible risk of working as a hairdresser during
pregnancy in relation to reproductive outcomes.
Methods   The Swedish Medical Birth Register, which includes almost every infant born in Sweden, has, since
1983, collected information prospectively about occupation in early pregnancy. This information is given at the
first visit to a prenatal center. During the period 1983–2001, 12 046 infants were born to female hairdressers
working either full- or part-time during early pregnancy. For comparison, all other deliveries during the same
period were used in which the mother had worked either part-time or full-time.
Results   The full-time hairdressers more often had intrauterine growth-retarded infants (ie, small for gestational
age) as compared with referents with a corresponding worktime [adjusted odds ratio (OR) 1.20, 95% confidence
interval (95% CI) 1.06–1.36]. The pattern was similar for part-time hairdressers (adjusted OR 1.16, 95% 0.93–
1.46). The fraction of malformations did not differ from those among the referents. The gender ratio for the
infants of hairdressers was similar to that for the overall Swedish population.
Conclusions   The findings concerning infants small for their gestational age in the present study is in
accordance with previous findings. The reason for these findings remains unknown. Studies with more-specific
exposure information during pregnancy are needed.
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In Sweden more than 15 000 women work as a hair-
dresser. They constitute a major occupational group ex-
posed to a wide range of products with potential repro-
ductive toxicity.

Their work involves exposure to a variety of chemi-
cal agents as a result of the use of hair products like
shampoos, permanent-wave solutions, hair dyes, and
hair sprays (1). For several agents reproductive toxicity
has been reported in animal studies, but no or few hu-
man data are available. Examples are selenium sulfide,
which is used in antidandruff shampoos (2, 3), some dye
formulations containing agents such as 2,5-diaminotol-
uene and phenylenediamines (4–7), and dibuthylphtha-
late, which is used in hair spray (8). In the animal stud-
ies high doses have been administered, whereas the con-
centrations of these agents in hairdressing salons are
relatively low (1). Reproductive disorders in humans
have been described in relation to high exposures to or-
ganic solvents (9, 10), nitrosamines (11), formaldehyde
(3, 12), and hexachlorophene (13). Again, the levels of

these agents in hairdressing salons are relatively low.
On the other hand, hairdressers are exposed to a mix-
ture of these agents, and it is therefore difficult to make
direct toxicologic estimates based on data on single
agents.

 In addition to exposure to chemical agents, work as
a hairdresser also consists of prolonged bending and
standing positions (14–16) and work-related stress (17–
20), which may be unfavorable for reproduction.

 There are only few epidemiologic studies on repro-
ductive risks among hairdressers. A questionnaire-based
cohort study from The Netherlands indicated an in-
creased occurrence of infants with a low birthweight and
infants with malformations (21). However, the numbers,
especially for malformations, were very low, and the
increased risk estimates were far from statistically sig-
nificant. Another cohort study that consisted of women
certified at the major hairdressing schools in Sweden
also showed an increased frequency of low birthweight
and major malformations among infants born to these
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women (22), but for a large proportion it was not known
if they actually worked as a hairdresser during pregnan-
cy.

In addition to these cohort studies, a few studies have
indicated increased risks for more-specific malforma-
tions among hairdressers (23–25). The pattern is, how-
ever, inconclusive and a need for more studies exists.

The aim of our study was to investigate the risk of
working as a hairdresser in relation to reproductive out-
come, by using information collected prospectively
about occupation in early pregnancy.

Study population and methods

Hairdressers

The Swedish Medical Birth Register (MBR) includes
almost every (coverage about 98–99%) infant born in
Sweden since 1973 (26, 27). The MBR is based on cop-
ies of medical record forms from maternity health care,
delivery, and pediatric examinations of newborn. Since
1983, the MBR has contained information about occu-
pation in early pregnancy, recorded at the first visit to a
prenatal health center, usually around week 10–12. This
occupational information is a verbal description and is
not coded in the MBR. In our study, we used free-text
searching of the MBR to identify records during the pe-
riod 1983–2001 on deliveries in which the occupation-
al description included a syllable that is usually part of
the occupation title as a hairdresser in Swedish
(“FRIS”). This search resulted in 388 different occupa-
tional descriptions. After a careful review, 111 descrip-
tions obviously did not mean “working as a hairdress-
er” and were therefore excluded. For 14 492 deliveries,
the occupational descriptions included any of the other
277 alternatives. The MBR also includes information
about worktime (two alternatives: full-time or part-
time). In our study, we only included deliveries for
which this information was known. Thus we ended up
with 8384 women who had given birth to 12 046 infants
in 11 901 deliveries (table 1). Among them, 5251 had
one delivery during the study period, 2782 had two de-
liveries, 319 had three, 31 had four, and 1 had five.

Referents

For comparison, we used all other deliveries during the
period 1983–2001 when the mother had stated that she
worked part-time or full-time, which corresponded to
66% of all deliveries. This group included 775 840 de-
liveries for which the mother had worked full-time and
500 222 deliveries for which the mother had worked
part-time.

Characteristics of the hairdresser cohort

The background characteristics for the cohort of hair-
dressers are shown in table 1. Among the full-time
workers, hairdressers more often had their infants be-
tween the ages of 20 and 24 years than the reference
women [odds ratio (OR) adjusted for year of birth, par-
ity, maternal country of birth, and smoking 1.41, 95%
confidence interval (95% CI) 1.34–1.49]. Among the
part-time workers, the hairdressers had their infants
more often between the ages of 25 and 29 years than
the reference women (OR adjusted for year of birth,
parity, maternal country of birth, and smoking 1.27,
95% CI 1.20–1.35). It was more common with parity
one among the full-time hairdressers as compared with
the referents working full-time (OR adjusted for year
of birth, maternal age, maternal country of birth, and
smoking 1.45, 95% CI 1.37–1.53), whereas it was more
common with parity two among the part-time hairdress-
ers than among the referents who worked part-time (OR

Table 1. Background characteristics of a cohort of hairdressers
in Sweden.

Worktime All c

Full-time a Part-time b

N % N % N %

Calendar year of birth

1983–1987 1 550 21 1 180 26 2 730 23
1988–1992 2 189 29 1 294 29 3 483 29
1993–1997 2 276 30 1 224 27 3 500 29
1998–2001 1 543 20 790 18 2 333 19

Maternal age

15–19 112 1 17 0 129 1
20–24 2 122 28 663 15 2 785 23
25–29 3 147 42 1 959 44 5 106 42
30–34 1 564 21 1 397 31 2 961 25
≥35 613 8 452 10 1 065 9

Parity

1 5 354 71 739 16 6 093 51
2 1 569 21 2 780 62 4 349 36
≥3 635 8 969 22 1 604 13

Smoking habits in early pregnancy

0 cigarettes/day 5 560 74 3 449 77 9 009 75
1–9 cigarettes/day 1 170 15 629 14 1 799 15
≥10 cigarettes/day 539 7 264 6 803 7
Unknown 289 4 146 3 435 4

Maternal country of birth

Sweden 6 660 88 4 151 92 10 811 90
Other 898 12 337 8 1 235 10

Maternal body mass index 1992–2001

<19.8 kg/m2 464 8 76 10 540 8
19.8–24.9 kg/m2 3 291 57 419 55 3 710 57
25–29.9 kg/m2 1 018 18 126 17 1 144 18
≥30 kg/m2 268 5 28 4 296 5
Unknown 719 13 111 15 830 13

a 7 558 infants were born; 7 465 deliveries took place.
b 4 488 infants were born; 4 436 deliveries took place.
c 12 046 infants were born; 11 901 deliveries took place.
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adjusted for year of birth, maternal age, maternal coun-
try of birth, and smoking 1.59, 95% CI 1.50–1.70). The
full-time hairdressers smoked (≥10 cigarettes/day)
somewhat more than the referents working full-time
(OR adjusted for year of birth, maternal age, maternal
country of birth, and parity 1.13, 95% CI 1.03–1.24),
whereas no difference was observed between the hair-
dressers and referents working part-time. The full-time
hairdressers were born outside Sweden more often than
the referents working full-time (OR adjusted for year
of birth, maternal age, parity, and smoking 1.27, 95%
CI 1.18–1.36). No difference was observed between the
part-time hairdressers and their referents with respect
to country of birth. The body mass index (BMI) of the
women could only be studied for the period 1992–
2001—there was a slight excess among the hairdress-
ers with a normal BMI (19.8–24.9 kg/m2).

Outcome variables

The reproductive outcomes studied were gender ratio,
mean birthweight, low birthweight (low birthweight
<2.5 kg), preterm birth (<37 weeks), small for gesta-
tional age (28), stillbirth, early neonatal death (END, <7
days of age), all malformations, and so-called “weed-
ed” malformations (a register term which excludes some
minor malformations, such as preauricular appendices,
undescended testicles, unstable hip, and nevus). The
analysis of malformations was restricted to such cases
registered in the MBR. Malformed fetuses, aborted af-
ter fetal diagnosis, were not included.

Statistical methods

Estimates of risks were made using Mantel-Haenszel
procedures and expressed as odds ratios (OR) with 95%
confidence intervals (95% CI) determined with Miettin-
en’s test-based method (29). Adjustments were made for

year of birth (1-year classes), maternal age (5-year class-
es), parity (1,2,3, ≥4), and maternal smoking in early
pregnancy (unknown, none, < 10, ≥10 cigarettes/day).
When the expected number of outcomes was small, a
risk ratio was used instead as a quotient between the ob-
served and expected number, the latter estimated from
the population and with adjustments as presented earli-
er in the text. Then the 95% confidence interval was
based on exact Poisson distributions.

Results

Birthweight, low birthweight, preterm birth and small
for gestational age

The mean birthweight was significantly lower (P<0.01)
for the singleton infants of full-time hairdressers [3459
(SD 545) grams] than for the singleton infants of the
referents working full-time [3513 (SD 563) grams,]. The
difference was somewhat smaller (although significant,
P<0.01), when the singleton infants of part-time hair-
dressers were compared with the singleton infants of the
referents working part-time (mean birthweight 3556 and
3583 grams, respectively). Among the full-time work-
ers, the hairdressers more often had significantly intra-
uterine growth-retarded singleton infants (small for ges-
tational age) than the referents (adjusted OR 1.20,
95% CI 1.06–1.36)(table 2). Among the part-time work-
ers, the hairdressers more often had preterm singleton
births than the referents had (adjusted OR 1.20, 95%
1.04–1.37). Furthermore, the part-time hairdressers
tended to have singleton infants with low birthweight and
small for gestational age more often than the referents.

The adjusted odds ratio for low birthweight in the
earlier period (1983–1992) was 1.11 (95% CI 0.93–
1.31), as it was also [1.11 (95% CI 0.93–1.29)] for the

Table 2. Risk of having an infant with a low birthweight (<2.5 kg), preterm birth (<37 weeks), or that was small for its gestational age or
had a major malformation in a cohort of Swedish women who worked as a hairdresser during early pregnancy as compared with women
from the general population who worked in other occupations during early pregnancy. (OR = odds ratio, 95% CI = 95% confidence
interval, LBW = low birthweight, SGA = small for gestational age)

Worktime All

Full-time Part-time

Crude 95% CI Adjusted a 95% CI Crude 95% CI Adjusted a 95% CI Crude 95% CI Adjusted a 95% CI
OR OR OR OR OR OR

LBW b 1.10 0.98–1.23 1.06 0.94–1.19 1.11 0.93–1.31 1.18 0.99–1.40 1.11 1.00–1.21 1.10 0.99–1.21
Preterm birth b 1.00 0.91–1.11 0.98 0.88–1.08 1.12 0.98–1.28 1.20 1.04–1.37 1.05 0.96–1.13 1.05 0.96–1.14
SGA b 1.30 1.15–1.47 1.20 1.06–1.36 1.05 0.84–1.31 1.16 0.93–1.46 1.24 1.12–1.38 1.19 1.07–1.33
“Weeded” malformation c 1.01 0.87–1.17 1.01 0.87–1.18 0.94 0.77–1.15 0.96 0.79–1.18 0.98 0.87–1.11 0.99 0.88–1.12

a Adjusted for year of birth, maternal age, parity, and maternal smoking.
b Multiple births excluded.
c For a definition, see the methods section.

rylander.pmd 7.6.2005, 14:50214



Rylander & Källén

Scand J Work Environ Health 2005, vol 31, no 3 215

later period (1993–2001). For small for gestational age
the odds ratio was 1.23 (95% CI 1.06–1.44) and 1.09
(95% CI 0.93–1.29), respectively.

Stillbirth and early neonatal death

Among the infants of all the hairdressers, 0.3% was still-
born and 0.1% had an early neonatal death (table 3).
These events were rare also among the reference infants,
and because of the small numbers no comparisons were
made.

Malformations

The fraction of weeded malformations was 2.4%.
Among the infants of the full-time hairdressers, 2.4%
had a “weeded” malformation, and for the infants of the
part-time hairdressers this proportion was 2.2% (table
3). None of these rates differed from those of the in-
fants of the referents (table 2). Table 4 shows the ob-
served and expected numbers of some groups of rela-
tively major malformations. Even though some of the
risk ratios were around 2, the confidence intervals were
large and did not exclude unity.

Gender ratio

The fraction of boys among the infants born by hair-
dressers was 51.1% (95% CI 50.2–52.0); this propor-
tion is very similar to that of the referents (ie, 51.5%).

Discussion

The main finding of our study was an increased risk of
having an infant small for its gestational age among
women who worked as a hairdresser in early pregnancy
as compared with women within other occupations.

There was, however, no indication of an increased risk
of having an infant with major malformations among
the hairdressers.

 About 25% of the hairdressers in our study were
also included in a former study of Swedish hairdressers
(22). When the analyses in our study were restricted to
the hairdressers who were not included in the former
study, the results did not change more than marginally.

The Swedish MBR includes almost every infant born
in Sweden since 1973 (26, 27). The outcome variables
in our study were based on data from the MBR. The
quality of birthweight has been judged to be good,
whereas it is more difficult to get a good estimate of
gestational length. For the larger part of the study peri-
od, information on gestational length was based on the
results of a second trimester ultrasound. It is, however,
reasonable to believe that the estimates of gestational
length were probably affected by nondifferential errors.
Such misclassification would tend to produce bias to-
ward the null (30, 31).

Table 4. Observed (O) and expected (E) (adjusted for year of
birth, maternal age, parity, and smoking) of some major malfor-
mations. The risk ratio (RR = observed to expected numbers)
with 95% confidence intervals (95% CI) based on Poisson distri-
butions.

Congenital malformation O E RR 95% CI

Spina bifida 5 4.1 1.2 0.5–2.9
Orofacial cleft 16 19.2 0.8 0.5–1.4
Cardiovascular defect a 90 95.4 0.9 0.8–1.2
Esophageal atresia 5 2.6 1.9 0.8–4.6
Small gut atresia 4 1.8 2.3 0.9–5.9
Anal atresia 1 2.8 0.4 0.1–2.4
Any alimentary tract atresia 10 6.9 1.5 0.8–2.7
Limb reduction defect 6 4.6 1.3 0.6–3.0
Abdominal wall defect 3 1.4 2.1 0.7–6.4
Hypospadias 23 21.8 1.1 0.7–1.6
Kidney/urinary tract malformation 8 14.0 0.6 0.3–1.1

a Excluding patent ductus and single umbilical artery.

Table 3. Delivery outcomes among 12 046 infants born to 8 384 hairdressers and 1 280 791 infants born to reference women in
Sweden during the period 1983–2001.

Hairdressers Referents

Full-time Part-time Full-time Part-time

N % N % N % N %

Low birthweight (<2.5 kg) a 291 4.0 137 3.1 27 339 3.6 13 903 2.8
Preterm birth (<37 weeks) a 399 5.4 221 5.0 40 859 5.4 22 175 4.5
Small for gestational age a 271 3.7 81 1.9 21 587 2.9 8 630 1.8
Stillbirths 21 0.3 11 0.2 2 699 0.4 1 587 0.3
Early neonatal deaths (<7 days) 17 0.1 5 0.1 1 752 0.2 1 102 0.2
All malformations 312 4.1 147 3.3 31 083 4.0 19 448 3.9
“Weeded” malformations b 178 2.4 98 2.2 18 219 2.3 11 610 2.3

a Multiple births excluded.
b For a definition, see the methods section.
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 A major strength of our study was that the occupa-
tional information was gathered prospectively. The in-
formation was collected in early pregnancy, and, there-
fore, it was not biased by the pregnancy outcome. In
addition, the MBR contained information about
workhours (full- or part-time). On the other hand, we
had no information about occupation in late pregnancy.
It is reasonable to believe that some of the hairdressers
stopped working as a hairdresser during late pregnan-
cy. If working as a hairdresser in late pregnancy had a
negative effect on the reproductive outcome, we would
then have underestimated the true risk. The way we
searched the register probably did not identify all wom-
en working as a hairdresser during pregnancy. Howev-
er, if it is born in mind that the hairdressers represented
<1% of all women giving birth in the population, the
inclusion of some hairdressers among the referents was
of little importance to the effect estimates in our study.

It is, of course, important to take possible confound-
ers into consideration. But the significant increased risk
of having an infant small for its gestational age among
the hairdressers was present also when infant year of
birth, maternal age, parity, and smoking were taken into
account. We therefore do not believe that confounding
regarding these factors was of major concern in our
study. We did not include maternal country of birth or
BMI in the models. The full-time hairdressers were born
outside Sweden than more often the referents who
worked full-time. When separate analyses were per-
formed restricted to women born in Sweden, the effect
estimates did not change more than marginally (data not
shown). Unfortunately data on BMI were only availa-
ble for about 50% of the women, and therefore we did
not adjust for BMI in the models. However, the availa-
ble data did indicate that the hairdressers had a normal
BMI more often than the referents, and, accordingly, the
impact of excluding BMI from the models was proba-
bly of minor importance. Hairdressers are, by definition,
a group with a very similar educational level. Educa-
tional level was not available in the MBR for the whole
period. However, it has been shown in studies among
populations in Sweden that the effect of educational lev-
el was almost eliminated when smoking was taken into
account. Other undetected confounders may, however,
exist.

In the analyses, the birth rather than the mother rep-
resents the unit of observation. The effect estimates
were, however, not influenced more than marginally if
we only included parity one in the analyses (data not
shown).

The findings for low birthweight and small for ges-
tational age in our study are partly in agreement with
previous findings (21, 22). In the study from The Neth-
erlands, the authors stated that the risk had decreased
over time, and they thought that this decrease may be a

result of exchanging the toxic agents in the beauty sa-
lons for less hazardous ones (21). In our study, we did
not find any significant time trends. In a former study
among hairdressers from Sweden many hours of work
per week and many treatments of permanent waving and
shampooing per week tended to be negatively associat-
ed with low birthweight (22). Moreover, many treat-
ments of permanent waving and spraying per week tend-
ed to be negatively associated with infants being small
for their gestational age. The reason hairdressers in our
study had increased risks of having an infant with a low
birthweight or small for its gestational age remains un-
known and calls for studies with more-specific expo-
sure information during pregnancy.

An increased risk for preterm birth was observed
only for the part-time hairdressers. The earlier study
among hairdressers in Sweden indicated no significant
association (P=0.30) between hours of work per week
and preterm birth (22). Our prior hypothesis was a dose–
response dependent relationship (ie, a more pronounced
negative effect among the full-time hairdressers). Thus
the observed effect among the part-time hairdressers
observed in our study remains unclear and may be due
to chance.

Previous studies had indicated increased risks of
hairdressers having an infant with a major malforma-
tion, such as oral clefts and hypospadias (21–24). The
pattern in the previous studies is not, however, consist-
ent. Our study, which is the largest one, does provide
any support for the hypothesized association between
working as a hairdresser and having these specific mal-
formations. It should be remembered that the actual ex-
posure situation may well vary between different popu-
lations.
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