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ABSTRACT

INTRODUCTION Work as a practical nurse (nurse assistant) may have an effect on
pregnancy outcomes. Exposure to chemical, physical and biological hazards are common
among hospital personnel. Stressful work conditions such as shift work, prolonged
standing and long working hours have been reported among practical nurses. The aim of
this study was to examine whether working as a practical nurse is associated with adverse
perinatal outcomes.

METHODS Data were obtained from the Finnish Medical Birth Register of 1997-2014. We
included 58512 singleton newborns of practical nurses as cases, and 8765 and 39485
newborns of secretaries and housewives, respectively, as controls. Outcomes included
preterm birth (<37 weeks), low birthweight (<2500 g), perinatal death (stillbirth or neonatal
death within the first seven days), SGA (<2.5th percentile), and breech presentation,
among others. Logistic regression analysis was performed and adjusted for confounders
such as maternal age, parity, smoking, and diabetes.

RESULTS Being a practical nurse had lower likelihood of low birthweight (OR=0.88; 95%
Cl: 0.81-0.96), perinatal death (OR=0.77; 95% Cl: 0.62-0.96), SGA (OR=0.79; 95%
Cl: 0.72-0.86) and episiotomy (OR=0.90; 95% CI: 0.86-0.94). Practical nursing was
significantly related to higher odds of instrumental delivery (OR=1.08; 95% Cl: 1.00-1.17),
but not with preterm birth, breech presentation, shoulder presentation, or caesarean
section.

CONCLUSIONS After adjusting for confounding variables, working as a practical nurse was
associated with higher likelihood of instrumental delivery, particularly vacuum delivery. The
risk for shoulder presentation was nearly two-fold compared to controls. Further studies
to determine when mothers started their maternity leave and the consequent effect on
pregnancy outcome is highly recommended.
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INTRODUCTION
Occupation of the mother has been widely reported as

a plausible factor in the causal pathway of adverse birth
outcomes®2. Women's participation in the job market is
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increasing all the time*“. Practical nurses (nurse assistants)
are the seventh most common occupational group in
Finland, and 88% are women®. In Finland, a total of 105387
women were employed as practical nurses (lahihoitaja
in Finnish) in 2016. Their percentage among all working
women in Finland in that year was 9.2%°. Practical nurses
work under the supervision and direction of registered nurses
to provide care to the sick’. Usually, the work of a practical
nurse demands lifting, bathing and feeding patients, among
other things. Occupational chemical, physical and biological
hazards among hospital personnel has been reported®-t.
Higher total personal volatile organic compound (VOC) has
been reported among practical nurses relative to other
health professionals*?. Besides, other studies have reported
negative reproductive consequences as a result of maternal
exposure to stressful work demands such as shift work,
prolonged standing®® and long working hours'4. However,
the association between working as a practical nurse
and birth outcomes has not been elucidated nationally or
globally. Therefore, in this study we examined whether work
as a practical nurse is associated with increased adverse
perinatal outcomes.

METHODS

Data and source of study cohort

The Finnish Medical Birth Register (MBR) is a national birth
register instituted by the National Institute for Health and
Welfare (THL) since 1987. It contains information on all
births in Finland including both hospital and home deliveries
occurring in the country. To ensure its completeness, the
MBR data are also linked to the Central Population Register
containing all livebirths as well as the Cause-of-Death
Register which contains information on stillbirths and infant
deaths®®. The source population included all singleton
newborns between 1997 and 2014.

Health outcomes of interest, all taken from the MBR,
were preterm birth (<37 weeks), low birthweight (<2500
g), perinatal death (stillbirth or early neonatal death within
the first seven days), SGA (<2.5th percentile), breech
presentation, caesarean section, vacuum extraction, forceps
delivery, episiotomy, and shoulder presentation.

Determinant of interest

Maternal occupation is routinely collected into the MBR.
In Finland, all occupations have been classified by the
Statistics Finland’s Classification Services (F-1ISCO-88)
according to EU directives!® and same coding used in the
MBR. Work as a practical nurse (F-ISCO 51321) was the
determinant of interest. Housewives (coded separately in
the MBR) and secretaries (F-ISCO 4115) were the reference
categories. We selected housewives and secretaries as
controls because their potential exposure to occupationally
related biological and chemical factors is less compared to
practical nurses. Besides, the work of secretaries is more
sedentary compared to that of practical nurses. For the
current study cohort, all singleton babies born to practical
nurses (n=58512), secretaries (n=8765) and housewives
(n=39485) were selected (Table 1).

Permission to use the MBR data was granted in 2016-
2018 by THL (THL/151/5.05.00/2016/2018) as required
by Finland’s data protection legislation.

Statistical analysis

The data were analysed using IBM SPSS software, version 22.
Data were expressed as means with standard deviations or
frequencies with percentages. Multivariate adjusted logistic
regression analysis was done to compare the prevalence
of adverse outcomes between practical nurses relative
to housewives and secretaries. To offset the effects of a
mother giving birth more than once within the study period,
we used generalized estimating equation (GEE) analysis to
estimate the adjusted odds ratio (AOR). Based on evidence
of potential relationship between birth outcomes and
certain factors!”*®, adjustments were made for covariates
such as maternal age, parity, smoking, diabetes and blood
pressure. Previous caesarean section was controlled for
in the analysis for current caesarean section. Information
on these potential confounders were taken from the MBR.
Results of these regression analyses are shown as odds
ratios (OR) with 95% confidence intervals (Cl) (Table 3) with
p<0.05 indicating a statistically significant result.

RESULTS

The cases were practical nurses (n=58512), with secretaries
(n=8765) and housewives (n=39485) as reference groups.
The baseline characteristics of the study population
are presented in Table 1. There was a higher number of
teenage pregnancy (1.2%) among housewives compared to
0.1% among both practical nurses and secretaries. Grand
multiparity (five or more pregnancies) was more prevalent
(18.7%) among housewives relative to practical nurses
(3.5%) and secretaries (1%). Secretaries and housewives
were more often married than practical nurses. Smoking
during pregnancy was more prevalent (18.8%) among
housewives relative to 12.9% among practical nurses and
7.4% among secretaries.

The prevalence of perinatal outcomes is presented in
Table 2. The mean gestational age and mean birthweight
were similar among all groups. The proportion of preterm
births was higher among secretaries (4.9%) and practical
nurses (4.6%) than in housewives (4.5%). The proportion
of low birthweight was similar among practical nurses and
housewives (3.0%) compared to 3.4% among secretaries.
The prevalence of perinatal death was relatively similar
among all groups. SGA was highest (3.3%) among babies
of secretaries followed by practical nurses (3.0%) and
housewives (2.8%). The proportion of breech presentation
was high among secretaries (3.3%) compared to practical
nurses (2.6%) and housewives (1.8%). A higher number of
secretaries (18.9%) were delivered of their babies through
caesarean section relative to practical nurses (15.1%) and
housewives (11.0%). For instrumental delivery, secretaries
had the highest proportion of 7.1% compared to 6.5%
among practical nurses and 2.4% among housewives.
Given episiotomy during vaginal childbirth was relatively
higher (28.4%) among secretaries as against 22.9% among
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Table 1. Background information of the study population, Finnish Medical Birth Register Data 1997-2014

Characteristics

Total

Sex of baby
Boy

Girl

Maternal age
<19

19-34

=515

Parity
Nulliparous

A W N

>5

Marital status
Married/registered partnership
Unmarried

Widow

Divorced

Missing

Smoking

No

Quit in first trimester
Yes

Missing

Table 2. Prevalence (%) of adverse pregnancy outcomes among newborns of practical nurses, secretaries and

Practical nurses

n %
58512 54.8
29816 51.0
28696 49.0
81 0.1
51759 88.5
6672 11.4
21907 37.5
18999 325
20611 19.3
4037 6.9
1541 2.6
2048 3.5
30560 52.7
25716 44.4
37 0.1
904 1.6
695 1.2
46000 78.6
3536 6.0
7556 12.9
1420 2.4

Secretaries
(Reference group 1)
n %
8765 8.2
4462 50.9
4303 49.1

3 0.01
5988 68.3
2774 31.6
3358 38.4
3301 37.7
1510 17.2

399 4.6
101 1.2
86 1.0
5812 67.1
2490 28.8
10 0.1
177 2.0
163 1.9
7718 88.1
181 2.1
651 7.4
215 2.5

Housewives

(Reference group 2)

n %
39485 37.0
20189 51.1
19296 48.9
469 1.2
31418 79.6
7598 19.2
2738 6.9
11077 28.1
9152 23.2
5793 14.7
3327 8.4
7391 18.7
27711 70.9
9875 252
57 0.1
963 2.5
518 1.3
29765 75.4
1074 2.7
7431 18.8
1215 3.1

housewives, Finnish Medical Birth Register Data 1997-2014 and Finnish Job-Exposure Matrix 1997-2009

Pregnancy outcome

Total

Gestational age (weeks) Mean (SD)
Birthweight (g) Mean (SD)
Preterm birth (<37 weeks)

Low birthweight (<2500 g)
Perinatal death

SGA (<2.5th percentile)

Breech presentation

Caesarean section

Instrumental delivery (vacuum
and forceps deliveries)

Episiotomy (in vaginal deliveries)

Shoulder presentation

Practical nurses
n %
58512 54.8
39.77 (1.75) -
3.543 (546) -
2687 4.6
1782 3.0
207 0.4
1765 3.0
1504 2.6
8860 15.1
3800 6.5
13388 22.9
114 0.2

Secretaries
(Reference group 1)
n %

8765 8.2

39.75 (1.77) -

3.534 (557) -
425 4.9
302 3.4
38 0.4
287 3.3
291 3.3
1653 18.9
621 7.1
2491 28.4
8 0.1

Housewives
(Reference group 2)
n %

39485 37.0

39.71 (1.79) -

3.577 (565) -
1782 4.5
1195 3.0
213 0.5
1114 2.8
722 1.8
4359 11.0
958 2.4
4002 10.1
54 0.1
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Table 3. Comparison of crude and adjusted odds ratios of pregnancy outcomes between newborns of
practical nurse (n=58289), secretaries (n=8765) and housewives (n=39485), Finnish Medical Birth Register
Data 1997-2014

Pregnancy
outcomes

Preterm birth
(<37 weeks)

Low birthweight
(<2500 g)

Perinatal deaths

SGA (<2.5th
percentile)

Breech

Practical nurses compared to housewives

OR (95% Cl)
1.02 (0.96-1.08)
1.01 (0.93-1.08)

0.66* (0.54-0.79)
1.07 (0.99-1.16)

1.42* (1.30-1.55)

AOR (95% Cl)
0.95 (0.89-1.02)
0.88* (0.81-0.96)

0.77* (0.62-0.96)
0.79* (0.72-0.86)

0.99 (0.89-1.10)

GEE analysis
AOR (95% Cl)

1.09 (0.97-1.21)

1.18* (1.04-1.34)

0.79 (0.56-1.12)
0.88 (0.76-1.00)

0.78* (0.68-0.88)

Secretaries compared to practical nurses

OR (95% Cl)
1.08 (0.97-1.20)
1.14* (1.01-1.30)

0.80 (0.57-1.14)
1.17* (1.02-1.33)

1.84* (1.61-2.12)

AOR (95% Cl)
0.89* (0.78-1.00)
0.85* (0.73-0.98)

0.75 (0.51-1.09)
0.74* (0.64-0.86)

1.00 (0.85-1.17)

GEE analysis
AOR (95% Cl)

1.01 (0.94-1.09)

1.07 (0.98-1.17)

0.82 (0.67-1.01)
0.84 (0.77-0.92)

1.06 (0.95-1.17)

presentation

Caesarean 1.44* (1.38-1.50) 1.01 (0.97-1.06)
section
Instrumental 2.94* (2.73-3.15) 1.08 (1.00-1.17)

delivery (vacuum
and forceps

deliveries)
Episiotomy 2.87* (2.78-2.98) 0.90* (0.86-0.94)
Shoulder 0.47* (0.23-0.96) 1.11 (0.78-1.59)

presentation

AOR: adjusted odds ratio. *p<0.05.

practical nurses and 10.1% for housewives.

Table 3 displays the effect estimates from both adjusted
odd ratio and GEE models. After adjusting for confounders,
risk of preterm birth (OR=0.95; 95% Cl: 0.89-1.02) and
breech presentation (OR=0.99; 95% Cl: 0.89-1.10) were not
related to maternal occupation as a practical nurse. The risk
of low birthweight (OR=0.88; 95% Cl: 0.81-0.96), perinatal
death (OR = 0.77; 95% Cl: 0.62-0.96), SGA (OR=0.79; 95%
Cl: 0.72-0.86) and episiotomy in vaginal birth (OR=0.90;
95% Cl: 0.86-0.94) were significantly lower among practical
nurses compared to housewives. Delivery through caesarean
section was similar among practical nurses (OR=1.01;
95% Cl: 0.97-1.06) compared to the reference. While
being a practical nurse was related to instrumental delivery
(OR=1.08; 95% CI: 1.00-1.17) and shoulder presentation
(OR=1.11; 95% CI: 0.78-1.59) but the lower limits of the
confidence intervals included unity.

Among secretaries, the risk of preterm birth (OR= 0.89;
95% Cl: 0.78-1.00), low birthweight (OR=0.85; 95% ClI:
0.73-0.98), SGA (OR=0.74; 95% Cl: 0.64-0.86), caesarean
section (OR=0.96; 95% Cl: 0.89-1.03) and instrumental
delivery (OR=0.87; 95% CI: 0.78-0.98) were statistically
significantly lower compared to practical nurses. But the risk
reduction was insignificant for perinatal death (OR=0.75;
95% Cl: 0.51-1.09) and shoulder presentation (OR=0.53;
95% Cl: 0.24-1.15). The risk of episiotomy during vaginal
birth was related to maternal occupation as a secretary
(OR=1.09; 95% ClI: 1.02-1.17).

0.95 (0.89-1.01)

1.47* (1.38-1.56)

1.47* (1.38-1.56)
2.01* (0.97-4.14)

1.87*(1.76-1.99) 0.96* (0.89-1.03) 0.99 (0.94-1.04)

3.49 (3.07-3.77) 0.87*(0.78-0.98) 1.08* (1.03-1.13)

4.22* (3.98-4.47)
0.70* (0.51-0.97)

1.08* (1.00-1.16)
0.53 (0.24-1.15)

1.081* (1.03-1.13)
1.13(0.79-1.61)

DISCUSSION

In a register-based study of pregnancy outcomes among
practical nurses in Finland, we found no increased risk for
adverse birth outcomes in practical nurses compared to
secretaries and housewives. However, after adjustment for
background factors including maternal age, parity, smoking,
diabetes, and blood pressure, working as a practical nurse
was associated with a higher likelihood of instrumental
delivery, particularly vacuum delivery. The risk for shoulder
presentation was nearly two-fold compared to controls.

Work in a hospital increases exposure to environmental,
biological and chemical risk factors®. In a previous study,
it was reported that work-related activities including
prolonged standing, shift and nightshift work, are associated
with adverse pregnancy outcomes?®. Moreover, in Finland,
higher exposure to work-related manual handling of burdens
was found to be related to adverse perinatal outcomes?. In
Denmark, the risk of SGA was found to be higher among
jobs with person-lifting®!. Meanwhile, the work of practical
nurses usually entails patient-lifting?2. In contrast, other
studies found no or moderate association between physically
demanding work and adverse pregnancy outcomes?*24,

In Finland, practical nurses mainly work in shifts and
usually the work includes prolonged standing as well as
patient lifting. Our results did not identify an association
between practical nurses and most adverse pregnancy
outcomes compared to the controls. The reasons for the
no significant association in the current study may be
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that mothers were not working during pregnancy and/or
there might be protective measures such as lifting devices
to prevent person-lifting in hospitals. Besides, in Finland
pregnant workers can be reassigned to less demanding
duties or they are entitled to paid absence if there is a
potential risk to the mother and the foetus?®.

Additionally, we found a potential risk of instrumental
delivery, mainly vacuum, and shoulder presentation
deliveries among practical nurses, relative to the controls.
The differences regarding these birth outcomes are
unexplainable and therefore warrant further investigation.

Strengths and limitations

Strengths of this study include our large population-
based register data from 1997-2014. It has been shown
that in Finnish health registries, the validity and coverage
are good?®® and utilization of such data is recommended.
Besides, the information of health registries provides
a complete and high-quality source of information?’. We
adjusted for confounders based on existing literature. To the
best of our knowledge, this is the first study to examine birth
outcomes among nurse assistants. Therefore, the results
can be applicable globally, especially in settings where there
are stringent occupational guidelines protecting pregnant
employees similar to Finland.

However, information on whether the mothers were
working at the time of the pregnancy or when they went
on maternity leave is lacking. Again, due to the secondary
source of the data, other factors including work-related
biological, psychosocial and chemical stressors that are
common among hospital workers?® could not be accounted
for.

CONCLUSIONS

This study provides evidence that the risk of most
adverse birth outcomes is not elevated among Finnish
practical nurses. It is possible that, due to practical nurses’
knowledge about health matters, they may tend to minimise
occupational factors that are known to be harmful. Further
studies with information on when individual mothers began
their maternity leave will be useful.
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