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Time to pregnancy among Danish pharmacy assistants
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SCHAUMBURG I, OLSEN 1. Time to pregnancy among Danish pharmacy assistants. Scand J Work
Environ Health 1989; 15:222-226. Time to pregnancy was studied as a parameter of couple fertility in
a national cohort of all female members«40 years) of the union of pharmacy assistants from 1979 to
1984. A total of 4924 womenwereincludedin the study. Information on time to pregnancyand exposure
was obtained by postal questionnaires in April 1985 (response rate 92070). Prolonged time to pregnancy
according to occupation in production or a dispensary or in product control, bottling, and packing is
presented, unexposed pharmacy assistants being used as referents. It was possible to use time to preg­
nancy in an occupational setting as 95 070 of the women were able to state their time to pregnancy and
as 90 070 of all pregnancies were planned. No association was found between type of work or pharmacy
and time to pregnancy, but pharmacy assistants exposed to antibiotics had a slightly increased risk of
prolonged time to pregnancy.

Key terms: antibiotics, fertility, occupational exposure, pharmaceutical industry, pharmacy, reproduc­
tive outcome.

Fertility problems are a private concern to most cou­
ples and may go on unnoticed by others for years. Only
one-third of couples experiencing such problems seek
medical help (I). In addition only a few studies have
sought environmental explanations for impaired cou­
ple fertility (2-6). This lack of research is surprising
as 16 % of all women trying to become pregnant for
the first time experience no conception or conception
occurring subsequent to more than one year of normal
sexual cohabitation and 17 % of those who succeed
in giving birth to a child will experience a delay in a
second or subsequent pregnancy (7) .

Danish pharmacy assistants have been reported to
have a high frequency of infertility (5) in a case­
referent study among infertile case couples who had
received treatment for infertility compared to refer­
ence couples who had given birth to a healthy child
born at the same hospital. Female occupation as a
pharmacy assistant was associated with a threefold in­
crease in the risk of infertility with evidence of hor­
monal disturbances [95 % confidence interval (95 %
CI) 1.22-7.82].

Work in Swedish pharmaceutical laboratories ap­
pears to be associated with an increased risk of spon­
taneous abortion (8). In a Finnish study from the phar­
maceutical industry a high risk of spontaneous abor­
tion among workers exposed to estrogens was found
(9). Nurses exposed to cytostatics have an increased
risk of spontaneous abortion (10), as well as an in­
creased risk of congenital malformations among their
offspring (II). Studies of animal model systems have
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indicated that some pharmaceutical products are ter­
atogenic. The use of different drugs in pregnancy have
been associated with reproductive failures of various
types after intake during pregnancy (12).

These findings prompted the present study, which
is part of a larger investigation covering several types
of reproductive failures among pharmacy assistants .
In this paper only data on time to pregnancy are
presented.

The aim of this study was to investigate the distri­
bution of time to pregnancy regardless of outcome ac­
cording to work process and exposure in order to iden­
tify groups of high risk. Time to pregnancy is defined
as the period of time it takes a couple having sexual
cohabitation without use of contraceptives to achieve
a clinically recognized pregnancy.

Subjects and methods

Time to pregnancy was studied in a large unselected
group of women defined according to their occupa­
tion. A historical cohort with open entry was formed
of all members of the national union of pharmacy as­
sistants some time during the period I January 1979
to 31 December 1984. These women were identified
by means of computerized membership files.

All exposure and outcome data were based upon a
postal questionnaire to all union members under the
age of 40 years on 31 December 1978. The question­
naire was mailed to 4924 pharmacy assistants in 1985,
and 4 517 were returned, giving a response rate of
92 % covering 2 557 pregnancies in the study period
1979-1984.

In cases of a recognized pregnancy after 1978, the
following question concerning time to each pregnan­
cy was asked: "For how long did you try to become
pregnant before you succeeded? (Had regular inter-



Table 1. Number of preg nanc ies among pharmacy assistants in relat ion to work process prior to co nce pt ion and time to
pregnan cy.

Main work in the same year as Tim e to pregn ancy
------

waiti ng t ime to pregnancy' 0-6 months 7-12 months > 12 mo nt hs Total

Produ ction 359 33 58 450
Dispensary 365 47 39 451
Identification/cont rol 84 7 7 98
Bottling 17 2 1 20
Packing 19 0 2 21
Other work 138 13 17 168
Counter and admi nistrat ive wo rk (reference) 557 74 86 717

All pregnancies 1995 233 329 2557

• Sin ce work hi stor ies and te rminated pregnan c ies were reco rded only from 1979,632 pre gnancies had to be exc luded because
no data on work history were avail able for that time period.

course without the use of any contraception)." The
question was followed by seven closed-answer categor­
ies: Became pregnant in spite of use of contraception,
0-6 mon ths, 7-12 months, 13-24 months, 25-36
months, more than 3 years, don't know. Furthermore
a number of questions were asked concerning main oc­
cupation during each year from 1979 to 1984. More­
detailed questions concerning work tasks during preg­
nancy, type of pharmacy, exposure , duration of work,
etc, were asked.

The unit of analyses in the present context was preg­
nancy (not the woma n). However, the majority of
women (70 0/0) had only one pregnancy durin g the
study period .

Working as a pharmacy assistant in Denmark re­
quires three years of education as an app rentice in a
pharmacy including theoretical courses in pharmacol­
ogy and human biology. All persons licensed as phar­
macy assistants must join the union , except for those
employed in the pharmaceutical industry (8 %) . The
work implies different processe s: production and
laboratory work, dispensary work, product control,
bottling, packing, and counter work. In Denmark a
large amount of ord inar y dru gs and mixtures is
produced in factories, but they are pack ed in glasses
or bottled at the pharmacy. Besides, all extempora­
neous preparations or chemicals used by dermatolo­
gists, veterinarians, or dent ists are produced in the
laborator y in the pharmacy. Some work tasks include
exposure to pharmaceutical products, solvents, heavy
metals, etc, whereas other s lead to no exposure. Phar­
macy assistants with mainly counter and administra­
tive work were considered unexpos ed and were there­
fore used as referents.

The dat a were analyzed by mean s of stratified ana­
lyses with the Mant el-Haenszel test statistics and an
uncond itional logistic regression model (13). All indi­
cated confidence limits are 95 % limits.

Results

The distribution of time to pregnancy according to the
main type of work in the same year is shown in tables

Table 2. Wo rk process as a phar macy ass istant and t ime to
pregnancy. Estim ates of the risk rat ios- for prolon ged waiting
time to pregnancy (7-12 mon ths and more than 12 mon th s)
compared with 0-6 months and with co unter and administ ra­
tive work ers as the reference group (logistic regression model).
(OR=odd s rat io , 95 % CI =95 % co nf idence interval)

Time to pregnancy

Main wo rk du rin g 7-1 2 mon th s > 12 months
time to pregnancy - -----

OR 95 % CI OR 95 % CI

Production 0.69 0.4-1.1 1.03 0.7-1 .5
Dispensary 0.97 0.7-1 .5 0.70 0.5-1 .0
Ident i fi cat ion/con trol 0.63 0.3- 1.5 0.55 0.2-1.3
Bottling 0.90 0.2-4.1 0.36 0.1-2.9
Packing 0.62 0.1-2.8
Other wo rk 0.71 0.4- 1.3 0.79 0.5- 1.4

a Adjusted fo r parit y (0, '" 1 chi ldren), year of graduation , smo k­
ing (0,1-9, '" 10 c igarett es daily), and alcohoi co nsump tio n
(0- 9, '" 10 drinks/week).

I and 2. The risk estimates for prolonged conception
time were calculated with pharmacy assistants with ad­
ministrative and counter work as referents. The risk
estimates were controlled for parity, age, smoking, and
alcohol consumption. None of the work tasks led to
a statistically significantly increased risk of prolonged
time to pregnanc y.

Since the study was intended to cover a wider range
of reproductive failure, more-detailed exposure infor­
mation was collected for every pregnanc y in the study
period. The pharmacy assistants had rather stable work
conditions within a shorter time span, and in this group
85 % had the same type of work within a two-year
period. With this information known, it was consid­
ered of value to present data on time to pregnancy ac­
cording to work pro cess during pregnancy. Exposure
in pregnancy is of cour se a proxy measure for the ex­
posure prior to time to pregnancy. The estimate of risks
for prolonged conception time is shown in tables 3,
4, and 5.

The women were also asked if they had been exposed
to a numb er of differ ent unsealed drugs or chemicals
in open boxes during their time of pregnancy. Exposure
to antibiotics, heart medicine, hormones, ant idiabetics,
antiepileptics, and heavy metals showed an increased
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Table 3. Number of pregnan c ies among pharm acy assistants in relation to work proce ss during pregnancy and time to
pregnancy.

Work process (more than 10 h/week)
during preqnanc y-

Product ion
Dispensary
Identification/control
Bottl ing
Pack ing
Other
Coun ter and administrative work (reference)

All pregnancies

Time to pregnan cy

0-6 months 7-1 2 months > 12 mo nths Total

420 48 69 537
576 76 91 743

97 8 7 112
48 4 5 57
93 12 14 119

100 10 26 136
463 58 84 605

1995 233 329 2557

a Pregnancies among women working 10 h/week (or less) during pregnancy in one of the stated categories have been excluded.
Pregnancies may occur more than once to the same wom an.

Table 4. Work process as a pharmacy ass istant and tim e to
pregnancy. Est imates of risk ratios - for prolonged waiting time
to pregnancy (7-12 months and 12 months or more) compa red
with 0-6 months and with counter and administ rative wor k­
ers as the reference group (logistic regress ion model).

Work process
Time to pregnancy

(more than 10 h/week) 7-12 months > 12 months
du ring pregnancy

OR 95 % CI OR 95 % CI

Produ ct ion 0.91 0.6-1 .4 0.93 0.7-1 .3
Dis pensary 1.08 0.7-1 .6 0.96 0.7-1.3
Identification/control 0.63 0.3-1.4 0.40 0.2-0.9
Bottl ing 0.67 0.2-2.0 0.60 0.2-1 .6
Packing 1.01 0.5-2.1 0.88 0.5-1 .7
Oth er work 0.80 0.4-1 .6 1.40 0.8-2.3

a Same adjustments as in table 2.

point estimate for prolonged conception time (table
5). Only women working with antibiotics had a bor­
derline statistically significantly increased frequency of
prolonged time to pregnancy in comparison with that
of the unexposed persons [odds ratio (OR) 1.34, 95
070 CI 1.0-1.8].

Discussion

For the past 10years studies of reproductive outcome
have focused mainly on congenital malformations and
hospitalized spontaneous abortions. However, these
outcomes only represent a few of the potential haz-

Table 5. Exposure to unsealed drugs and chemi cals and time to pregn ancy. Estimates of risk ratios- fo r pro longed waiting
time to pregnancy (12 months or more) compared to all oth ers (logi sti c regre ssion model). All unexposed persons were used
as the reference group. Each pregnancy may be recorded more than once.

No pregnancies acco rding to 95 %
Exposure more than time to pregnancy Odds confi dence
once per week ratio in terval0-6 months 7-1 2 month s > 12 months

Antibiotics 542 65 102 1.34 1.0-1.8
Heart medici ne 38 5 6 1.18 0.4-3.8
Cancer drugs 8
Ant icoagulants 18 1 2 0.99 0.2-5.3
Sex ho rmon es 38 6 4 0.76 0.2-2.7
Other hormones 104 14 14 1.08 0.5-2.3
Ant idi abetics 23 1 3 1.31 0.3-6.8
Psych opharmaca 50 9 8 0.94 0.3-2.7
Pain killers 255 31 35 0.97 0.6-1.6
Antiepileptics 107 17 13 0.84 0.4-1.9
Ant irheumatics 43 7 7 1.17 0.4-3.7
Solv ent s 283 24 35 0.74 0.5-1.2
Pesticides 65 8 7 0.91 0.3-2.5
Heavy metals 50 5 7 1.30 0.5-3.5
Preservative s 341 41 48 0.9 0.6-1.3

Unexpo sed 11 24 132 193 1.0

a Adju sted for the same variables as in table 2 and adjusted for all other exposure in th e study.
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ards to reproduction. There is still a serious need for
new methods of measuring the adverse effects of oc­
cupational and environmental hazards to reproduction.

Couple fertility should also be considered as a
reproductive end point for research. However, it in­
volves several biological processes, ie, production of
egg and sperm, transport of cells, fertilization, trans­
port of fertilized egg to the uterus, implantation, and
development until the time of clinically recognized
pregnancy. Consequently, taking only successful
reproduction as a measure of environmental influence
might blur the association . A recent prospective study
of 221 women intending to conceive showed that 31 0,10

of all pregnancies verified by the urinary concentra­
tion of human chorionic gonadotrophin were lost. Of
these, two-thirds of the pregnancies were lost before
the y had been clinically recognized (14).

An increase in time to pregnancy may indicate im­
paired conception or early pregnancy loss due to both
male and female factors. Animal studies have shown
that environmental exposures can interfere with the
biological processes of mating and early intrauterine
growth. Male workers exposed to 1,2-dibromo-3-chlo­
ropropane experienced reduced couple fertility - this
reduction, in fact, went on unnoticed for several years
(15).

The measurement of time to pregnancy has to rely
on self-reported data, and in our material only 3.6 %
was not able to state the length of time to pregnancy
within the categories 0-6 months, 7-12 months,
13-24 months, 25-36 months, and more than three
years; 7.2 % became pregnant in spite of the use of
contraceptives . Close to 90 % of the Danish pharma­
cy assistants had planned pregnancies only. Having
planned their pregnancies also means that they would
be more likely to remember the length of time to preg­
nancy. These women are well educated, have substan­
tial biological knowledge, have easy access to con­
traceptives, and have very few pregnancies.

Baird et al (16) compared their own retrospectively
collected data on time to pregnancy (2) to the distri­
bution in a group of women followed prospectively
after the removal of intrauterine devices as described
by Tietze (6). The distribution of time to pregnancy
was similar in the two groups . Time to pregnancy
regardless of outcome among the group of pharmacy
assistants did not differ from that of a population of
birth-giving Danish women as reported by Olsen et al
(17).

This study shows that it is possible to collect data
on time to pregnancy in an unselected group of women
defined by their occupation. Baird & Wilcox (2) in­
vestigated a population of volunteers, and Rachootin
and her co-workers (5, 17) a group of hospitalized
women. This study also shows that women do not find
these questions too private since the response rate was
92 %. We have no information on frequency of inter­
course, which might induce confounding. However,
as these women plan their pregnancies and have suffi-

cient biological insight, we do not expect time to preg­
nancy to rely heavily on the frequency of intercourse.
Timing of intercourse in relation to ovulation is prob­
ably much more important than frequency of inter­
course, and we do not expect sexual activity to be
different in the groups compared. However, for fu­
ture investigations we recommend that questions on
the level of sexual activity be asked. Women should
also be asked about the number of months or cycles
to pregnancy, since this information makes it possi­
ble to detect smaller changes in the time to pregnancy.

In this study women exposed to antibiotics were
identified with an increased risk of prolonged time to
pregnancy. This result was rather unexpected and needs
further investigation. However, the biological mean­
ing of this phenomenon could be that small amounts
of antibiotics over long periods of time might enforce
superinfections or infections in the genital tract which
might alter acidity and interfere with the mobility of
sperm and thereby also interfere with conception rate.
However, it is probable that this association is purely
due to chance since it was the only statistically signifi­
cant result in a fairly large number of tests.

None of the work processes among pharmacy as­
sistants were associated with a higher risk of delayed
time to pregnancy. This finding could be due to a num­
ber of factors. Work conditions among pharmacy as­
sistants may be too similar for the identification of any
single risk group. In addition our exposure data may
be too crude, and the number of women in the study
does produce rather limited scientific information for
some of these specific work tasks . Furthermore,
prolonged time to pregnancy is a crude diagnosis with
several different etiologic components, a feature it
shares with spontaneous abortions, low birthweight ,
preterm birth, etc.

Controlling for confounding was only partly possi­
ble, since the majority of alternative causes of sterili­
ty or prolonged time to pregnancy was unknown. Age,
parity, smoking, and drinking habits are known to in­
fluence time to pregnancy (2, 4, 17), but had only
limited confounding influence on the results . Although
information on smoking and drinking habits are
related to each pregnancy, we do not expect these
habits to be different during time to pregnancy or be­
tween the groups compared. In addition, a Danish
study showed that only 10 % stopped smoking or
drinking during pregnancy, and in the third trimester
still 40 % smoked and 82 % consumed alcohol (18, 19).

Since 1981 pregnant women in Denmark have been
entitled to job transfer or maintenance allowances if
the work exposures are considered hazardous to the
unborn child. Had pharmacy assistants made use of
this possibility our results might have been underesti­
mated. However, the awareness among pharmacy as­
sistants of possible reproductive hazards in the work
environment was low during the study period, and only
five pharmacy assistants in the study group made use
of maintenance allowance.
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For the sake of simplicityonly results from the logis­
tic regression analysis are presented in this report. It
should be noted , though , that data were also analyzed
by means of Gaussian regression taking into account
the full distribution of time to pregnancy and similar
conclusions were reached.

Only part of the reproductive spectrum was stud­
ied and even only part of the fecundity problem . Thus
women who did not want a child and women who tried
to become pregnant but did not conceive were not in­
cluded in the study. Therefore occupational causes of
permanent childlessness only are not detectable in a
study of this type.
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