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Abstract

Background: Being pregnant is followed by several physiological changes and
pregnancy symptoms, which have the potential to reduce quality of life and well-being
for pregnant women. To date, there is scant knowledge about the effect of regular
exercise in relation to maternal psychological outcomes and common pregnancy
complaints. Hence, the purpose of the present study was to assess the effects of
supervised group exercise on psychological outcomes including well-being, quality of
life, body-image and pregnancy depression, as well as on commonly reported pregnancy

complaints.

Method: This was a single-blind randomized controlled trial. One hundred and five
previously sedentary primiparous women, mean age 30.7 + 4 years, were randomized to
an exercise group (n=52) or a control group (n=53). The exercise intervention consisted
of twelve weeks of supervised group exercise including cardiovascular and strength
training, performed twice a week for 12 weeks, starting at mean gestation week 17.7
(SD 4.2). Women in the exercise group were also asked to include 30 minutes of self-
imposed physical activity on the remaining weekdays. The control group received usual
pre-natal care and was neither encouraged to nor discouraged from exercising. Outcome
measures were assessed through standardized interviews pre- and post-intervention, and
included psychological variables related to well-being, quality of life, body image and
pregnancy depression, as well as number of women reporting of common pregnancy

complaints.

Results: Significant differences regarding psychological outcomes in favor of the
exercise group were found for fatigue, health satisfaction and negative feelings
(sadness, despair, anxiety or depression). Contrary, the control group reported higher
enjoyment with life. With respect to pregnancy complaints, fewer women in the
exercise group reported nausea/vomiting and numbness/circulation problems, compared
to the control group. Adherence rates showed that it was difficult to motivate sedentary

pregnant women to participate in regular exercise.



Conclusion: Participation in supervised group exercise contributed to improvements in
some variables related to maternal well-being and quality of life, as well as reductions

in two common pregnancy complaints.

Key words: Pregnancy, physical activity, exercise, pregnancy depression, well-being,

quality of life, body-image, pregnancy complaints.
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1. Introduction

According to the literature, pregnancy is considered a unique time for behavior modification,
and habits adopted during pregnancy may have the potential to affect a woman’s health for
the rest of her life (1;2). The period might offer enhanced health focus as it is a time of bodily
changes, and also because many women feel a responsibility for the health of the unborn baby
(1). Thus, pregnancy has been proposed to be an optimal time to introduce lifestyle changes

through advice about exercise, as well as nutritional and weight gain counseling (3).

Several physical symptoms related to pregnancy are common, and pregnancy discomforts
may have large impact on pregnant women’s well-being (4). A recent study on the Norwegian
population showed that by week 32 of gestation, 63% of pregnant women were on sick leave,
with fatigue/sleep problems (34.7%), pelvic girdle pain (31.8%) and nausea/vomiting (23.1%)
being the largest contributors with respect to total weeks away from work on the population
level (5). A strong association was found between sick leave and among others; not meeting
exercise recommendation (exercising less than once a week) and previous depression (5).
According to ACSM (6), negative mood symptoms are commonly reported during pregnancy.
Dorheim et al. (5) found that women who reported depression/anxiety as main reasons for
their sick-leave (2.1%) had the longest duration of sick leave. In addition, sick leave during
pregnancy has been found to be a strong predictor of postpartum depressive symptoms (7).
Hence, maternal sick leave has large direct and indirect cost on a societal level, as well as

large impact on quality of life for the woman both during pregnancy and post-partum.

In the general adult population, studies show that physical activity and exercise may give a
number of major health benefits, including general fitness (8) and reduced risk of
cardiovascular disease, type 2 diabetes, osteoporosis, obesity and some types of cancer (9).
Exercise is also associated with improvements in mild to moderate depression symptoms
(8:9), and has positive effects on the individual’s well-being and quality of life (10). Few
studies have reported on these outcomes in a pregnant population, as well as on commonly
reported pregnancy complaints. Hence, there is a need for high quality studies to evaluate if
regular exercise has the potential to increase well-being, quality of life and body-image,
reduce pregnancy depression, as well as relieve common pregnancy complaints. To establish

the causality in this field, randomized controlled trials (RCT) are especially warranted.



1.1 Maternal adaptations to pregnancy

1.1.1 Physiological changes

During pregnancy the female body goes through various anatomic and physiologic changes to
create a suitable environment for the fetus, meet the increased maternal and fetal metabolic
demands and to prepare the mother for parturition (11). The most obvious changes are the
enlarged abdomen and increased body weight, but there are also important changes in the
cardiovascular and respiratory system (11), e.g. affecting cardiac output, resting heart rate,
blood volume and minute ventilation (1). Table 1 shows a brief summary of physiologic
adaptations to pregnancy, including cardiovascular, respiratory, musculoskeletal and

endocrine/metabolic changes.

Table 1 Physiologic adaption to pregnancy. From Artal & O’Toole (1)

Cardiovascular Increased blood volume
Increased heart rate
Increased stroke volume
Increased cardiac output
Decreased systemic vascular resistance (5-10 mmHg)

Respiratory Increased minute ventilation (50%)
Increased tidal volume
Increased baseline oxygen consumption (10-20%)
More labored breathing

Musculoskeletal Increased joint laxity
Weight gain
Increased lumbar lordosis

Endocrine/metabolic Increased energy requirements 300 kcal/day
Carbohydrates preferred as fuel

Some of the maternal adaptations to pregnancy may also impact pregnant women'’s ability to
participate in and perform physical activity and exercise. According to Artal & O'Toole (1),
anatomical changes due to weight gain increases the forces around the hip- and knee joint,
especially during weightbearing activities. An increased lumbar lordosis and a shift in the
center of gravity may affect posture and balance, and potentially increase the risk of falling
(1). Also, increased levels of pregnancy hormones causes increased ligamentous laxity (1;12),
which may result in more unstable joints and thereby increased risk of injuries (1) and

discomforts (12).

Moreover, maternal response to exercise is affected by endocrine changes that alter the
regulation of the cardiopulmonary and metabolic function (1). Hemodynamic changes,

including increased blood volume, heart rate, stroke volume and cardiac output, as well as
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reduced blood pressure, appear to establish a circulatory reserve necessary to fulfill maternal
and fetal oxygen and nutrition requirements both at rest and during moderate physical activity
(1). A reduced maximum heart rate and increased resting heart rate results in a reduced
maximum heart rate reserve (13). Due to the increased plasma volume, the hemoglobin
concentration is reduced, and thus also the capacity for oxygen delivery (13). Moreover,
cardiovascular changes apply some considerations to maternal body positions both during
exercise and at rest (1). Supine positions results in a relative obstruction of the vena cava, thus
a reduced venous return, decreased cardiac output and orthostatic hypotension (1). In

addition, motionless standing is associated with a significantly decreased cardiac output (1).

Basal metabolic rate and heat production are increased during pregnancy compared to non-
pregnant levels (1). Due to the increased resting metabolic rate, less energy is available for
muscle contractions (13). The increased heat production affects body temperature which
during physical activity is directly related to exercise intensity, and the extra heat is dissipated
through the cardiovascular system and through the evaporative cooling through sweat (1). For
non-pregnant women, moderate intensity aerobic exercise in thermoneutral conditions results
in a rise in core temperature of approximately 1.5 degrees, but data on the effects during
pregnancy are limited (1). Moreover, as a result of the increased oxygen requirements during
rest and because breathing is more labored due to the enlarged uterus adding pressure on the
diaphragm, there is a decrease in oxygen available for aerobic exercise (1). Also, maternal
weight gain due to increased adipose tissue and blood volume, as well as growth of the
placenta, fetus and uterus, results in increased cost of energy during weightbearing activities,
and a reduced relative oxygen uptake (13). Hence, subjective work load and maximum

exercise performance is decreased (1).

The physiological changes during pregnancy may affect women’s psychological health, and

pregnancy complaints are also common.

1.1.2 Psychological changes

General mood fluctuations are common during pregnancy, and negative mood symptoms are
often reported, especially during the first and last trimester (6). In addition, clinically defined
mood disorders (depression and anxiety) are more common during the perinatal period (6).
Proposed risk factors for mood disturbances are hormonal influences and psychosocial factors

such as weight gain and body-image, maternal stress, sleep difficulties etc. (6).



Pregnancy depression

According to Gaynes et al. (14), perinatal and pregnancy depression is defined as minor and
mayor depressive episodes that occur either during pregnancy or within the first 12 months
postpartum. Symptoms of depression include sadness and anxiety, loss of interest in activities,
fatigue and decreased energy, insomnia, changes in eating patterns, as well as aches and pains
(15). In the literature, depression or depressive symptoms is often measured by the Center for
Epidemiological Studies Depression Scale (CES-D), the Edinburgh Postnatal Depression
Scale (EPDS) or the Beck Depression Inventory (BDI). These self-report instruments consist
of 20-21 items and assess depressive mood through e.g.; feelings of pessimism, guilt,
helplessness and sadness, sense of failure, suicidal thoughts, fatigue, and weight loss (16-19).
Studies suggest a prevalence of depression of between 7.4% and 12.8% at different times
during pregnancy (14;20). As for depressive symptomes, Haas et al. (21) reported an increase
from 11.7% prior to pregnancy to 25.2% during the first trimester. Moreover, Mckee and
colleagues (16) found that half of the healthy pregnant women in the study sample showed

elevated levels of depressive symptoms.

The risk factors for perinatal depression include e.g.; family history of depression, previous
depressive episodes, social isolation, chronic health conditions and life stress (6). Pregnancy
depression may increase the risk of adverse pregnancy outcomes, e.g. reduced physical
functioning including poor sleep, reduced psychosocial functioning, reduced quality of life
and increased suicide risk (20;22). In addition, a recent study on the Norwegian population
(MoBa) found that pregnancy depression increased the risk of alcohol consumption during
pregnancy (23). Moreover, postnatal depression has been found to be a common outcome of

pregnancy depression (20;22).

Well-being, quality of life and body-image

The construct well-being or “psychological well-being” can be associated with affect,
emotion, mood, enjoyment and self-esteem (24), and is in medical dictionary defined as
“achievement of a good and satisfactory existence as recognized by the individual” (25).
Well-being is generally linked to functional assets like positive emotions and psychological
resources, and can also be described as “judging life positively and feeling good” (26).
According to the World Health Organization (WHO), measuring quality of life (QOL) is an
important assessment of well-being (27). WHO describes quality of life as a complex

construction involving the interrelated relationship between the environment and individual
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physical and psychological aspects, social relationships and personal beliefs (27). In the
literature, the health-related aspect of quality of life (HR-QOL) is often measured using the
WHOQOL-bref or the Medical Outcome Study 36-Item Short Form Health Survey (SF-36).
The WHOQOL-bref was developed by WHO and is a 26 item questionnaire on self-
perceptions related to e.g. physical health, psychological aspects and social relationships (27).
The SF-36 assesses health-concepts like physical or social limitations due to health problems,
social limitations because of physical or emotional problem, bodily pain, general mental
health, vitality, and general health perceptions (28). According to Biddle & Mutrie (24), mood
is related to well-being. In the literature that was reviewed for the present RCT (22;29), mood
was measured through the Profile of Mood States (POMS). This instrument assesses 6 mood

states: tension, depression, anger, vigor, fatigue, and confusion (29).

Body-image could be defined as “The picture or mental image we form in our minds as a
tridimensional unity involving physiologic, psychological and social factors” (Schilder, as
cited in Strang & Sullivan (30)). Body-image can also be described as “the feelings and
beliefs that people have about their bodies” (Ogden, as cited in Fox & Yamaguchi (31)).
Previous studies that have measured body-image often refer to the Body Cathexis Scale or the
Body Attitudes Questionnaire. The Body Cathexis Scale is a 46-item domain-specific scale
(ranked 1-5) that assesses the degree of a person’s satisfaction or dissatisfaction with various
parts (e.g. weight, bust, waist, abdomen etc.) or processes of the body (32). Likewise, the
Body Attitudes Questionnaire measures body dissatisfaction across four dimensions: feeling

fat, attractiveness, salience of weight and shape, and strength and fitness (33).

Previous studies have shown that one or more of the health-related quality of life-factors (e.g.
physical and social functioning, bodily pain, vitality and general health) tend to change from
pre-pregnancy to pregnancy, and also throughout pregnancy (21;34;35). For instance, Otchet
and colleagues (35) found that pregnant women had significantly poorer level of function on
these subscales compared to community controls, and also higher levels of emotional distress.
This is in accordance with Mckee et al. (16), who also claimed that depressive symptoms
were strongly connected to reduced health-related functional status, and emotional well-being.
More recently, Montoya Arizabaleta et al. (36) reported that limitations in physical and social
functioning increased as pregnancy progressed. This is consistent with the findings from
Tendais and colleagues (37). Moreover, Nascimento et al. (3) found a significant decrease in

mean scores of perceptions of quality of life during pregnancy.
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With respect to body-image, pregnancy results in rapid changes of maternal body weight and
shape. These changes may influence the women’s perceived body-image satisfaction (BIS)
(31;38) due to conflicting feelings about body-image (e.g. increased self-consciousness,
decreased feelings of physical attractiveness and increased concerns about body weight)
(31;39). A study by Strang & Sullivan (30) reported that the sample of pregnant women felt
more negative about their bodies during the third trimester than pre-pregnancy. Likewise,
Goodwin et al. (38) found significant changes in a negative direction from pre-pregnancy to
gestation week 17, measured by the Body Cathexis Scale. The researchers (38) also reported
that a small positive improvement occurred from early to late pregnancy (week 30).
Moreover, Downs et al. (39) found that body-image satisfaction during pregnancy was
inversely associated to depressive symptoms, and further that depressive symptoms and body-
image satisfaction were main determinants of later depression in pregnancy and post-partum.
The latter was supported by a study by Rauff & Downs (40). Hence, depressive symptoms
and body-image satisfaction are important factors related to women’s psychological health
during pregnancy and post-partum (39), and a healthy body-image may be a non-
pharmacologic treatment that could protect against depressive symptoms during pregnancy
(40). As concluded by Prather, Spitznagle & Hunt (41), maternal body-image satisfaction may

be an important determinant of psychological well-being during pregnancy.

Based on the explored literature, in the present study well-being, quality of life and body-
image are regarded as interrelated concepts, all of which may have a relation to pregnancy

depression.

1.1.3 Common pregnancy complaints
Due to the physiological changes of pregnancy, many of them triggered by pregnancy
hormones, physical symptoms are common and normal (42). Table 2 shows a list of

pregnancy symptoms that are to be expected, as well as proposed mechanisms.
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Table 2 Common physical changes with pregnancy. From ACOG (42)

Physical symptom

Proposed reasons

Bach ache

Congestion and nosebleed

Constipation and gas

Leg cramps

Frequent urination

Hemorrhoids

Headache

Mouth and tooth changes

Heartburn

Insomnia
Lower abdominal pain

Fatigue

Nausea and vomiting

Numbness and tingling

Shortness of breath

Skin and hair changes

Varicose veins

Strain on back muscles from extra weight
Changed posture
Stretched and weakened abdominal muscles

Hormone levels and increased blood volume makes mucus
membranes swell, dry out and bleed easily

Infrequent bowel movements

Slowed digestion due to progesterone

Extra weight from uterus adding pressure on the rectum
Reasons are not clear

Kidneys work harder to flush waste product out

Uterine growth adds pressure to the bladder

Fetus moving against the bladder

Extra blood in the pelvic area
Pressure of the growing uterus on the lower body

Pregnancy hormones, hunger, stress, caffeine withdrawal symptoms
Pregnancy hormones causes swelling and bleeding
Mouth watering

Increased risk for cavities

Burning feeling in throat and chest due to pregnancy hormones
relaxing the muscle valve between the stomach and esophagus

Uncomfortable because of growing stomach
Pulling of ligaments around the uterus

Pregnancy hormones, body works harder to create and support a
new life

Increased levels of hormones, other, unknown reasons

Uterine growth and swelling adds pressure to nerves
Hyperventilation

Increased progesterone
Growing uterus adds pressure to the diaphragm

Increased melanin

Slowed venous return due to weight of the uterus pressing down on
the vena cava

Back pain, pelvic girdle pain and urinary incontinence are considered to be three severe

pregnancy complaints. According to a Cochrane review by Pennick & Young (43), as many

as two-thirds of pregnant women experienced back pain and one-fifth experienced pelvic

girdle pain. An increased lumbar lordosis is likely to contribute to the high prevalence of low

back pain (1). Pelvic girdle pain may be caused by increased maternal weight, as well as
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increased ligamentous laxity caused by pregnancy hormones to prepare the musculoskeletal
system for delivery (1;12). Moreover, Boyle et al. (44) stated that about 33% of women suffer
from urinary incontinence after childbirth. The condition is associated with anatomical

changes in pregnancy and after delivery, including nerve and soft tissue injury (6;11).

According to Poudevigne & O’Connor (45), fatigue appears to be one of the most common
symptoms during pregnancy. Studies have found that as many as 87% of pregnant women
were affected (46;47). Proposed reasons for fatigue are physiological changes with pregnancy,
e.g. rapidly increased energy requirement, weight gain, increased cost of energy for moving
and hormonal changes (45). In addition, age, diet, child care, work, alcohol and tobacco
consumption, and pre-pregnancy physical activity-levels are probable coexisting factors (45).
Moreover, studies (48;49) report that nausea and vomiting of pregnancy (NVP) occurs in
approximately 80% of pregnant women during the first trimester, while 40% continues into
the second trimester (49). The severity of the syndrome vary, from mild symptoms often
called “morning sickness” (although it may occur at any time of the day) to the more severe
diagnosis “hyperemesis gravidarum” (49;50). The latter is characterized by prolonged and
severe nausea and vomiting, dehydration and weigh loss (50;51). The causes of nausea and
vomiting of pregnancy are unknown, with theories ranging from endocrine changes related to
pregnancy (50;52), to psychological factors (50;51). To date, treatment options range from
dietary and lifestyle changes to vitamins, and if needed, hospitalization for intravenous

therapy (48).

Older studies (17;53;54) measured minor pregnancy symptoms by the Physical Discomfort
Checklist containing 29 different symptoms identified through literature searches as well as
expert and practitioner’s advice. In addition to fatigue, nausea and vomiting, pelvic girdle
pain, back pain and urinary incontinence, examples of symptoms include heartburn,
constipation, headache, vaginal discharge, leg cramps, varicose veins, hemorrhoids, edemas
and insomnia (53). Later Zib and colleagues (46) identified 38 different symptoms occurring
with higher frequency in pregnant women than controls. The authors (46) found that in mean,
pregnant women reported 24.2 symptoms, compared to 11.2 in the non-pregnant sample.
During pregnancy, the five most frequently reported symptoms were: frequency of
micturition, fatigue, pelvic pressure, insomnia and low back pain (46). Recently, Foxcroft et
al. (47) designed a Pregnancy Symptoms Inventory aimed to assess a wide range of

pregnancy symptoms, as well as determine their impact on quality of life. The Pregnancy
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Symptoms Inventory consists of 41 items, with the top four most common complaints being:
urinary frequency (52.2%), tiredness (45.5%), poor sleep (27.5%) and back pain (19.5%)
(47). Tiredness (76.3%), poor sleep (54.5%), back pain (52%), headache (50.9%) and nausea
(30.1%) were the symptoms reported to considerably limit activities of daily life (47).

In the present study, pregnancy complaints were defined as less severe common complaints
associated with pregnancy, including one or more of the following: poor sleep, unusual
tiredness, numbness/reduced circulation, leg cramps, heartburn/acid reflux, nausea/vomiting,
coordination and/or balance problems, problems with intestinal function, swollen
legs/edemas, headache/migraine, varicosities, hemorrhoids and/or hernia. Low back pain,
pelvic girdle pain and urinary incontinence were also measured. Results from the latter have
been published previously (55), and low back pain and pelvic girdle pain was submitted as a

separate article in October 2013. Hence, the results will not be included in this study.

1.2 Physical activity and exercise

In the literature, physical activity is defined as any bodily movement produced by skeletal
muscles that results in a substantial energy expenditure, e.g. leisure time, household and job-
related activities (56). Exercise is a subset of physical activity: planned, structured and
repetitive physical activity with a purpose of improving or maintaining physical fitness (56).
The terms are used interchangeably in the literature, and will be used according to the cited

articles in the following text.

1.2.1 General exercise recommendations

To date, the exercise recommendation for the healthy adult population is to include 30
minutes of moderate intensity activity on most, preferably all, days of the week, vigorous-
intensity aerobic physical activity for a minimum of 20 minutes on three days a week, or a
combination of moderate- and vigorous intensity (57). Moderate intensity is defined as
physical activity with an energy requirement of 3-6 metabolic equivalents (METs), and
vigorous intensity is physical activity at >6 METs (57). Adults are also recommended to
perform activities to maintain or increase muscular strength and endurance at least twice a

week, e.g. weight training (57).

According to Haskell et al. (57), the minimum dose of physical activity can be obtained by

performing bouts of activity, each lasting a minimum of 10 minutes. The recommended dose
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should be performed in addition to the light intensity activities of daily life such as household
and occupational activities (57). Moreover, due to the dose-response relationship between
physical activity and health, the recommended amount of physical activity should be regarded
as a minimum (57). Additional health effects and higher levels of fitness may be obtained by

increasing the dose and intensity (57).

1.2.2 Exercise recommendations during pregnancy

The traditional medical advice for pregnant women was to reduce exercise levels or refrain
from initiating strenuous exercise programs, to avoid the potential risk of adverse pregnancy
outcomes (58). According to the most recent recommendations by the American College of
Obstetricians and Gyneocologists (ACOG) (59) as well as the Canadian guidelines (58),
exercise prescription for pregnant women should consist of the same elements as for the non-
pregnant adult population, including activities to maintain or improve both cardiovascular and
musculoskeletal fitness (1;2;58;60). To date, all pregnant women with no medical or
obstetrical complications are advised to participate in 30 minutes or more of moderate
intensity exercise on most or all days of the week (59). Previously sedentary women should
begin with 15 minutes of continuous exercise three times a week, increasing gradually to 30-
minute sessions four times a week (2;58). Athletes and very active pregnant women may
continue their activities (1;2;58;59), but may need to alter intensity and frequency, as well as
mode of activity throughout the pregnancy (61). Durations exceeding 45 minutes offer two
concerns: thermoregulation and energy balance (1). Therefore, pregnant women should insure
to be properly hydrated, maintain appropriate energy intake and exercise in a thermo-neutral

environment (1).

According to Nascimento et al. (61), pregnant women should engage in activities they are
familiar with and be careful not to overexert and overstretch, to avoid injury to connective or
muscle tissue. In addition, some types of activities should be avoided. Contact sports and
sports with a potential increased risk of falling propose a risk of abdominal trauma (2;58;59).
Supine positions should be avoided after the first trimester due to a relative obstruction of
venous return (58;59). Also, pregnant women should refrain from motionless standing (59).
Last, scuba diving is not advisable as the fetus has a higher risk of decompression illness
(1;2;58-60). The aim of exercising should be to maintain physical fitness, not to reach peak
values (58). No matter the purpose — basic health, recreational pursuits or competition - type,

intensity, duration and frequency of exercise should be considered to balance potential benefit
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and harmful effects (1). Women with previous high fitness levels should be cautious to
engage in higher levels of activities, and also expect a small decline in total activity and

fitness level throughout pregnancy (1).

Concerning aerobic exercise, ASCM recommends intensities at target heart rate of 60-70% of
maximal heart rate for priory sedentary pregnant women, and 60-90% of maximal heart rate
for women with a history of pre-pregnancy regular exercise who wish to maintain fitness
during pregnancy (1;2). However, conventional heart rate target zones for aerobic intensity is
less dependable and accurate during pregnancy due to reduced maximum heart rate reserve
(12) and the variability in maternal heart rate response to exercise (1). Measuring perceived
exertion is recommended as an efficient alternative, and intensities with a perceived exertion
of 12-14 (somewhat hard) on the 6-20 Borg scale is considered to be an optimal level for most
pregnant women (1;2;58). In addition, the “talk test” (exercising at a level where one is able
to keep a conversation) is suggested as a final check to avoid overexertion (2;12). However, a
clinical opinion based on review of literature and clinical recommendations for exercise
prescriptions during pregnancy recently critiqued the current exercise guidelines for pregnant
women (62). The ACOG recommendations from 2002 were based on general public health
recommendations from 1995 (62). According to Zavorsky & Longo (62), these
recommendations were unclear on the definition of moderate intensity, as well as the
recommended amount of weekly energy expenditure from physical activity. The authors (62)
argue that as research has enhanced the understanding of the necessary dose of physical
activity to improve health and quality of life, there is a need for a revision of the exercise

guidelines for pregnant women.

In addition to aerobic exercise, activities that promote musculoskeletal fitness should be
included in exercise prescriptions, i.e. resistance and flexibility training (1).
Recommendations include the use of relatively low weights with multiple dynamic
repetitions, to limit static work and exercises that result in a large pressor-effect (1;60), to
ensure safe technique and to use proper breathing techniques (avoid breath-holding and
valsalva manouver) (60). The Canadian guidelines for exercise in pregnancy (12) provides

recommendations for muscular strengthening (Table 3).
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Table 3 Recommendations for muscular strengthening. From Wolfe & Davies (12)

Target area Effect
Upper and lower back Promote good posture
Abdomen Promote good posture, prevent low back pain, prevent

diastasis recti and strengthen the muscles of labor

Upper body To support the breasts
Buttocks and lower limbs Facilitate weightbearing and prevent varicose veins
Pelvic floor exercises Strengthen pelvic floor muscles and prevent urinary

incontinence

In addition, warm up and cool down including range of motion exercises for all major joints
and muscle groups should be incorporated (12). Flexibility exercises should focus on
maintaining normal range of motion, taking in consideration the increased relaxation of

ligaments during pregnancy (1).

1.2.3 Potential risks of exercise during pregnancy

There are some potential risk factors associated with strenuous exercise during pregnancy,
including fetal hyperthermia, hypoxia, growth restrictions due to insufficient nutrition, and
abdominal trauma (1), as well as early pregnancy loss (63). In the case of hyperthermia,
research indicates that pregnant women may have enhanced thermoregulatory capacity
explained by increased plasma volume, improved heat storage capacity, enhanced heat loss by
radiation, a lower sweating threshold and a greater ventilator heat loss (13). There are also
some protective mechanisms concerning hypoxia (13). Studies show that the fetus
compensate for the reduced placental blood flow either by increasing or decreasing heart rate,
and reducing unnecessary movement (13). Hence, uterine and umbilical oxygen uptake
remains unchanged during exercise (13). As for early pregnancy loss, a Danish study by
Madsen et al. (63) found an increased risk of miscarriage in early pregnancy (< week 18) for
women who exercised more than 7 hrs./weekly, and especially for high impact exercise.
Though, the researchers (63) commented that potential research bias may explain part of the
association, and that it is too early to draw public inferences based on the data. Further, a
literature review exploring the potential relationship between physical activity and preterm
birth concluded that no studies had found a detrimental effect of recreational activities for this

outcome (64).
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Hence, to date the benefits of exercise during pregnancy are considered much greater than the

potential risks, and no reports of negative effects of low to moderate intensity aerobic exercise

are found in a healthy pregnant population (2;6;58;60). Table 4 shows an overview of

absolute and relative contraindications, and warning signs that exercise should be terminated.

Table 4 Contraindications and warning signs related to aerobic exercise during pregnancy.

From ACOG (59)

Absolute contraindications

Relative contraindications

Warnings signs to
terminate exercise

Hemodynamically significant heart
disease

Restrictive lung disease
Incompetent cervix/cerclage

Multiple gestation at risk for
premature labor

Persistent second- or third-
trimester bleeding

Placenta previa after 26 weeks of
gestation

Premature labor during current
pregnancy

Ruptured membranes

Preeclampsia / pregnancy-induced
hypertension

Severe anemia

Unevaluated maternal cardiac
arrhythmia

Chronic bronchitis

Poorly controlled type 1 diabetes
Extreme morbid obesity
Extreme underweight (BMI <12)

History of extremely sedentary
lifestyle

Intrauterine growth restriction in
current pregnancy

Poorly controlled hypertension
Orthopedic limitations

Poorly controlled seizure disorder
Poorly controlled hyperthyroidism

Heavy smoker

Vaginal bleeding

Dyspnea prior to exertion
Dizziness

Headache

Chest pain

Muscle weakness

Calf pain of swelling
Preterm labor

Decreased fetal movement

Amniotic fluid leakage

1.3 Physical activity among pregnant woman

A systematic review by Melzer et al. (65) found that activity-induced energy expenditure for

pregnant women (gestation week 25-38) decreased by 13% to 23%, compared to non-

pregnant women. The majority of the pregnant women had shorter duration of physical

activity, and tended to shift towards less intense physical activity with lower risk of maternal

and fetal injury (e.g. from running/jogging to swimming or walking) (65). This corresponds

with findings in other studies (45;61). Likewise, Tendais and colleagues (37) found a

prevalence of recommended physical activity (ACOG guidelines) of 39.3% in the first
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trimester and 12.5% in second trimester of pregnancy. The authors (37) also reported a
significant decrease in vigorous and total leisure time physical activity (37). As for the
Norwegian population, two studies have shown that pregnant women reported low levels of
regular exercise, and that there was a decline in physical activity and exercise from pre-
pregnancy and throughout late gestation (66;67). Owe et al. (67) reported that the proportion
of women being regular exercisers decreased from 46.4% before pregnancy to 28% and 20%

by gestation week 17 and 30, respectively.

Poudevigne & O'Connor (45) proposed that a mix of biological, psychological, social and
environmental factors explain the changes in pregnant women'’s leisure time physical activity,
e.g. adaptation to the increased energy demands of pregnancy and cultural pressure. Also,
fatigue and nausea are probable barriers to physical activity, especially during the first
trimester (45). Difficulties in moving due to the enlarged body mass, as well as discomforts
related to anatomical and physiological changes, might explain some of the shift towards less
activity in the last trimester (45;65). Further, Foxcroft et al. (4) found that health-related
variables (history of miscarriage, lower pre-pregnancy BMI, fewer pregnancy complaints)
tended to predict exercise in early pregnancy, while sociodemographic variables like higher
education were predictors in late pregnancy. In a sample of Norwegian pregnant women,
Haakstad et al. (66) found that high gestational weight gain and a lack of social role models
for exercise during childhood were inversely related to exercise in the third trimester. Pre-
pregnancy exercise was the strongest predictor of regular exercise in late pregnancy (66).
Owe et al. (67) reported that pregnant women experiencing multiple pregnancies, pelvic
girdle pain or nausea (week 17), musculoskeletal pain and uterine contractions (week 30), as

well as sick-leave, were less likely to exercise regularly.

1.4 Positive effects of maternal exercise

There are numerous beneficial health effects of physical activity in the general population (9),
including cardiovascular and musculoskeletal fitness (8). In addition, a positive association
has been established between regular physical activity and cardiovascular disease, type 2
diabetes, osteoporosis, obesity, some types of cancer and levels of anxiety and depression (9).
Moreover, recent research have shown an association between time spent sedentary (1-1.5
METs) and increased risk of cardio-metabolic disease and all-cause mortality, independent of

leisure-time physical activity levels (68;69).
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There is nothing to imply that healthy pregnant women will not derive the same health
benefits from regular physical activity as the general population (1;59;70). Moreover, as
shown in Table 10 (Appendix 1), several studies have documented positive effects of regular
maternal exercise in relation to pregnancy-related outcome measures. Proposed benefits
include improved or maintained maternal fitness (41;52;65;71), prevention of gestational
diabetes mellitus (GDM) (41;52;70;72-74), pregnancy-induced hypertensive disorders
(52;61;70;72-74) and reduced excessive gestational weight gain (EGWG) (41;61;70;72;74).

In addition, the research hypothesis in the present study is that regular exercise may have a

positive effect on maternal psychological variables and common pregnancy complaints.

1.4.1 Exercise and psychological variables

In the general population, studies suggest that physical activity has the potential to improve
psychological well-being, mood, depressive symptoms and quality of life-outcomes (24;75-
77). Results from a systematic review showed a consistent positive association between
physical activity level and health-related quality of life (78). Likewise, improved mental
health and general well-being are proposed maternal benefits of regular physical activity
during pregnancy (6;60;65). However, a limited amount of RCTs exploring this area has been
performed in a pregnant population, and there is little knowledge about the psychological

effects of exercise during pregnancy.

Pregnancy depression

There is some evidence of an inverse relation between physical activity and pregnancy
depression. A quasi-experimental study on pregnant adolescents observed a significant
decrease in symptoms of depression from pre- to post-test in the exercise group (17).
Pottinger and colleagues (18) reported that occational exercise was one out of five protective
factors against a depressive disorder in a population of pregnant women (the others being
planned pregnancy, not smoking, being married and support from physician and family).
Moreover, an observational study by Haas et al. (21) found that lack of exercise both prior to
and during pregnancy was associated with higher depressive symptoms. This corresponds
with findings in other studies: A cohort study by Demissie et al. (79) found that active women
(< 2.67 hrs. physical activity/wk.) had almost half the odds of having high depressive
symptoms compared to pregnant women with no moderate-vigorous physical activity. Also, a

cross-sectional study measuring physical activity by accelerometer reported that women
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classified as not having depressive symptoms spent significantly more time in moderate-
intensity physical activity than women with depression symptoms (80). This is in contrast to
two longitudinal studies that found no significant group differences for depression (37;38). In
the Norwegian population, a study by Nordhagen & Sundgot-Borgen (81) found that

physically active pregnant women had lower levels of pregnancy depression.

Search on Pubmed throughout August 2013 revealed only one RCT evaluating the effect of a
supervised exercise program on pregnancy depression. Robledo-Colonia et al. (19) reported
reduced symptoms of depression measured by the CES-D in a group of pregnant women
attending a supervised exercise program for three months, compared to the control group
(Table 11, Appendix 2). However, the authors (19) commented that there was some
uncertainty related to the estimate of a significant effect due to that a CES-D threshold-score

has not been established for the pregnant population.

Well-being, quality of life and body-image

According to ACSM (6), there is evidence of a beneficial effect of physical activity on body-
image and general well-being for pregnant women. A review by Prather et al. (41) found that
maternal benefits of exercise during pregnancy among others included improved sense of
well-being. The authors (41) also reported that exercise interventions combining stretching
and strengthening claimed to increase quality of life in pregnant women. Another review by
Poudevigne & O’Connor (22), claimed that evidence suggested that inactivity is associated
with worse mood in pregnant women. This is supported by Haas et al. (21), who reported that
being sedentary was associated with poor or fair self-rated health, poor physical function and
vitality. According to a cross-sectional by Da Costa et al. (82), there was a consistent
relationship between enhanced psychological well-being and leisure time physical activity.
The authors (82) found that women who exercised reported significantly less depressed mood,
daily hassles, state-anxiety and pregnancy-spesific stress than non-exercisers. This is
consistent with the results from a prospective longitudional study by Goodwin et al. (38). The
researchers (38) found that the exercise group reported a significantly higher level of
psychological well-being, as well as lower frequency of somatic symptoms, anxiety and
insomnia, compared to the non-exercise group (38). According to Polman and colleagues
(29), even a single bout of exercise has been shown to result in enhanced mood in pregnant
women. Contrary, in a longitudinal study, Tendais and colleagues (37) reported that the

physical quality of life-scores decreased during pregnancy, independent of physical activity
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status. Likewise, an observational study by Poudevigne & O’Connor (22) reported that there
were no correlation between changes in physical activity and changes is mood for neither

pregnant nor non-pregnant women.

Regarding body-image, Goodwin and colleagues (38) did not find significant differences
between exercisers and non-exercisers, measured by self-report. Nevertheless, women in the
exercise group retained a more positive attitude towards some of the growing body-parts (38).
Also, attitude towards body-image moved in a positive direction in the exercise group and in a
negative direction in the control group (38). The authors (38) suggested that a small sample
size (n=65) may have contributed to the lack of significant differences for total body-image.
Boscaglia and colleagues (83) reported that at 15-22 weeks’ gestation, women with weekly
exercise levels of at least 90 minutes of moderate exercise reported higher levels of body-
image satisfaction than women with no or a minimum of exercise. According to the authors
(83), the results suggest a positive relationship between body-image satisfaction and increased

exercise behavior.

To date, only six RCTs have investigated the effect of regular exercise during pregnancy on
the psychological outcomes included in the present study. As shown in Table 11 (Appendix
2), suggested effects include increased preception of health status (84;85), favorably changes
in well-being and body-image (85) and improved health-related quality of life (36). Montoya
Arizabaleta et al. (36) reported that the physical components of health-related quality of life
(physical function, role-physical, bodily pain and general health) seemed to be more affected
by physical activity than the mental aspects (vitality, social functioning, role-emotional and
mental health). Barakat et al. (84) commented that regular physical activity could minimize
the negative changes is pregnant women’s psychological health, and thereby contribute to a
healthy pregnancy. This is supported by Marquez-Sterling et al. (85), who claimed that
exercise may have positive contributions to maternal health and psychological well-being.
Other studies found no effect of exercise on quality of life (3;86). According to Nascimento et
al. (3), the lack of effect could be explained by inconveniences that are typical at the end of
pregnancies, e.g. weight gain, pain and fatigue. Vallim et al. (86) commented that both the
exercise group and the control group scored high on the different quality of life-domains at all
points of measurement, and that this, in addition to a small sample size, may explain the lack

of association between exercise and quality of life.
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As shown, the results from former exercise interventions vary, and the effect of exercise
during pregnancy on well-being, quality of life, body-image and pregnancy depression is still
unclear. Hence, there is a need for prospective longitudinal studies, as well as RCTs

investigating the causality in the present field.

1.4.2 Exercise and common preghancy complaints

To the author’s knowledge, no RCT has explored the effect of exercise on a wide range of
common pregnancy complaints. The search for literature for this study revealed two literature
reviews that included this outcome: Melzer et al. (65) reported that maternal benefits of
regular physical activity included reduced incidence of muscle cramps and lower limb
edemas, while Prather et al. (41) reported the same for enhanced sleep. Also, some studies of
lower quality were found. Older observational and pre-experimental studies reported that
active pregnant women experienced fewer discomforts compared to sedentary pregnant
women (53;54). Wallace et al. (53) found that the exercise group reported significantly less
fatigue, backache, headache, shortness of breath and hot flashes, and that there was an inverse
relationship between the amount of exercise and reported discomforts during the last
trimester. In addition, the exercise group had lower scores on all but one discomfort (increase
of appetite), compared to the control group (53). The authors (53) suggested that possible
explanations might be that women exercise because they feel better. On the other hand, it
might be that women who exercise are more used to minor symptoms in general, and
therefore complain less about discomforts like shortness of breath and sensation of heat (53).
Consistent with Wallace et al. (53), Horns and colleagues (54) found that women in the active
group reported less discomforts than women in the sedentary group. Significant differences
were found for vaginal discharge, swelling, leg cramps, fatigue and shortness of breath (54).
Similarly, a quasiexperimental study by Hall & Kaufmann (87) found that pregnant women
who attended an exercise program reported a decrease in common pregnancy discomforts as
long as they participated. Moreover, Koniak-Griffin (17) found that the control group
experienced a statistically significant increase in total discomforts and number of discomforts
from pre- to post-test, assessed by self-report. Although both variables increased also in the
exercise group, the change was not significant, suggesting that exercise might reduce the

progression of minor pregnancy complaints (17).

Concerning nausea and vomiting of pregnancy, according to Foxcroft et al. (4) in a study to

explore the correlates of exercise during pregnancy, results suggested that exercise helped
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alleviate this complaint. Though, the authors (4) emphasized that it may also be that the
women who chose to exercise during pregnancy were those who experienced less nausea and
vomiting. On the other hand, a prospective study on the epidemiology of nausea and vomiting
of pregnancy reported that exercise during the first trimester of pregnancy was significantly
associated with a decreased likelihood of reporting nausea and vomiting in the second

trimester (49).
Consistent with psychological outcomes, there is a need for high quality studies to explore the

relationship between regular exercise in accordance with current exercise guidelines and

common pregnancy complaints.
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2. Aims of this study

Search on Pubmed throughout August 2013 revealed a few relevant RCTs exploring the
effects of regular supervised exercise on psychological variables, but the evidence is
conflicting and population sizes are small (n=15-82). In addition, the identified relevant
literature include studies with differences in; study population (e.g. age, primi-/multiparas,
obese/normal weight, gestation week, ethnicity and social-economic status), primary and
secondary outcomes, types of exercise and dosage (intensity, frequency and duration), as well
as duration of exercise interventions. Hence, comparison of results is difficult. Another
concern is the report of high drop-out rates and a lack of reports of adherence to the
intervention. If the participants are not following the protocol, we cannot correctly evaluate
the overall effects. Moreover, Pubmed searches did not identify any RCTs exploring the
effect of regular supervised exercise on a wide range of commonly reported pregnancy
complaints, including poor sleep, unusual tiredness, numbness/reduced circulation, leg
cramps, heartburn/acid reflux, nausea/vomiting, coordination and/or balance problems,
problems with intestinal function, swollen legs/edemas, headache/migraine, varicosities,

hemorrhoids and/or hernia.

Hence, there is limited knowledge about the effect of interventions following current
recommendations of exercise on psychological outcomes and common pregnancy complaints,
and none has been done in a population of pregnant women of Scandinavian origin. The
present RCT is therefore the first to evaluate the effect of regular supervised exercise on both
psychological outcomes and physiological pregnancy complaints, and includes the following

specific aims:

1) What is the effect of 12-week supervised group exercise on self-reported well-being,

quality of life, body-image and pregnancy depression?

2) What is the effect of 12-week supervised group exercise on commonly reported pregnancy

complaints?
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3. Methods

3.1 Study design

This study is the secondary analysis of a RCT with the primary aim to evaluate the effect of
regular exercise on maternal weight gain (88). Project manager of the original intervention
was Lene A. H. Haakstad (LAHH) at the Norwegian School of Sports Sciences, and the RCT
was part of her doctoral dissertation “Physical activity and weight gain during pregnancy” in
2010. Assessment of psychological outcomes and common pregnancy complaints was done
by analyzing questionnaire data collected through standardized interviews at baseline and post

intervention.

Due to that the present project was based on already assembled data, all necessary approvals
have been provided. All participants gave written consent to participate, and the study was
approved by The National Committee for Medical Research Ethics, Southern Norway, Oslo
(Appendix 3). The Norwegian Social Sciences Data Services (NNT) provided license to store
and register individual health information (Appendix 4). The data is listed in the
ClinicalTrials.gov Protocol Registration System (NCT00617149) and the procedures followed
the World Medical Association Declaration of Helsinki. The complete study (included this
secondary analysis) was conducted in agreement with the most recent Consort Statement

(http://www.consort-statement.org).

3.2 Participants

Healthy, pregnant women were recruited to the trial from September 2007 to March 2008,
mainly through health practitioners (pre-natal care clinics, midwives, physicians). In addition,
newspaper articles and advertisement, websites for pregnant, flyers and word of mouth was
used to spread information about the project and connect with eligible women. After a first
phone contact explaining aims and implications of the study and checking eligibility criteria,
105 pregnant women from Oslo and nearby areas were invited to participate in the study. All
participants received written and oral information about the purpose of the study and
expectations, as far as exercise adherence, test-meetings etc. (Appendix 5). No economic

compensation was given.
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3.2.1 Inclusion criteria

Being healthy was defined as not having cardiovascular disease, diabetes mellitus, pregnancy-
induced hypertension or pre-eclampsia by the time of inclusion. Health status was recorded
through a health survey questionnaire (Appendix 6). In addition, participants should be
previously sedentary, defined as pre-pregnancy exercise levels that did not include
participation in a structured exercise program (> 60 minutes once per week) or significant
amount of walking (>120 minutes per week) for the past six months. Other inclusion criteria
were: pregnant with first child (primiparous), ability to read, understand and speak Norwegian

and gestational age of 12-24 weeks.

3.2.2 Exclusion criteria

Exclusion criteria were set according to the most recent exercise guidelines at that time from
ACOG (99), and included: severe heart disease, pregnancy induced hypertension, history of
more than two miscarriages, persistent bleeding after week 12 of gestation, poorly controlled
thyroid disease, pre-eclampsia and other diseases that could interfere with exercise
participation (Table 4). Additional exclusion criteria were: not being able to attend 2-3 weekly

exercise classes and lower limb ailments that could prevent exercise participation.

3.3 Procedures

The intervention was performed in a university setting at the Norwegian School of Sport
Sciences, Department of Sport Medicine. The participants were examined three times during
the study period: at baseline between 12-24 weeks of gestation, after the intervention at week
36-38 and postpartum, 6-12 weeks after delivery. Each visit lasted 60-75 minutes and started
with individual interviews and registration of data from maternity cards, followed by
measurements of weight and skin fold thickness and finally a submaximal treadmill test to
measure cardiorespiratory fitness. Data collection was finished by September 2008. The
present results were based on data from the standardized interview performed at the baseline
and post-intervention tests. Data from the post-partum visit as well as physiologic

measurements (oxygen uptake, work load, heard rate), are not included in this master thesis.

3.3.1 Sample size calculation
As this study was part of a RCT investigating the effect of exercise on weight gain during
pregnancy, a priori power calculation was done according to this outcome measure only.

Hence, we do not have a priori sample size calculation for psychological outcomes nor

28



common pregnancy complaints. Results from previous studies on psychological factors have
shown that at the 0.05 level with a power of 0.80, a total sample size of 64 (31-33 per group)
was required to detect a 3-point difference between the intervention group and the control
group for quality of life measured by the 12-item Colombian version of the Medical Outcome
Study Short-Form Health Survey (SF12v2) (36). Similarly, Robledo-Colonia et al. (19)
assumed that a sample size of 74 (37 per group) would provide 80% power to detect a
difference of 4 points at the 20-item CES-D scale. As no RCT reporting on well-being, body-
image or common pregnancy complaints has been found, there were no comparable sample
size calculations for these outcomes. The aim of the original study performed by Haakstad &
Bo (88) was to recruit 100 primiparous women, 50 for the exercise group and 50 for the
control group, which should also be sufficient to detect an effect for the primary and

secondary outcomes in the present intervention.

3.3.2 Randomization

The participants were assigned to either an exercise group or a control group by an
independent person not involved in either the assessment procedure or the exercise classes.
Randomization was conducted by simple randomization, with no stratification, following a

computerized randomization program and sealed envelope system.

3.3.3 Blinding

All testers, including the primary investigator (LAHH), were blinded to group allocation
during the entire process, including plotting and analyzing the data. Besides, LAHH was not
involved in the exercise classes. Participants in both the exercise group and the control group

were emphasized not to reveal group allocation to LAHH during interviews.

3.4 Intervention

The exercise program included 60 minutes of supervised aerobic dance (Appendix 7),
following the ACOG (59) exercise prescription. It was aimed that the program should be
performed at least twice a week, with an option of a third session. Since most participants had
full time employment, the exercise classes took place in the afternoon and evenings. In
addition to participating in the aerobic dance classes, all participants in the exercise group
were given advice of 30 minutes of moderate self-imposed physical activity on the remaining

weekdays. This was in accordance with the recommendations for physical activity during
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pregnancy (59). Moreover, they were asked to incorporate short bouts of activity in their daily

schedule (active transportation on short distances, use of stairs instead of elevator etc.).

The exercise classes were choreographed and led by certified aerobics instructors, and each
session included a maximum of 20-25 participants. Adherence was controlled by the
instructors, and reported to the primary investigator weekly. The self-imposed daily activity
was registered in a personal training diary, including reports of exercise activity, duration and
intensity. Exercise intensity was initiated to be moderate, and was evaluated using Borg’s
rating of perceived exertion scale (89). Posters of the scale hang in the exercise room, and

explanations of how it was used were given to the participants at each exercise session.

The women in the control group were asked to continue their usual physical activity habits,
and were neither encouraged to nor discouraged from exercising, as this was considered

unethical considering current physical activity guidelines (59).

3.5 Outcome measures

The baseline interview covered demographic information (e.g. age, gestation week, marital
status, education and occupation, ethnicity and smoking habits), information about daily life,
physical activity and sedentary behavior (e.g. household activities, active or passive

transportation, work).

The primary and secondary outcomes were recorded at baseline and post-intervention through
standardized interviews. Primary outcome measures were four psychological variables: well-
being, quality of life, body-image and pregnancy depression. No instrument measuring these
outcomes in a pregnant population was found. Hence, the questions used were primarily
based on different existing questionnaires for the general adult population (90;91). Secondary
outcomes were reported pregnancy complaints. Development and design of the interview
guide was done in discussions with general physicians following what they perceived to be
the most commonly reported pregnancy complaints, as well as different physical symptoms

identified in the literature (11).

3.5.1 Primary outcomes; psychological variables
Well-being, quality of life and body-image were assessed by 16 questions (Appendix 8). The

participants rated their “feelings” regarding different statements (the last 4 weeks) on a 6 item
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scale (from 1 to 6), where 1 was negative and 6 was positive. Based on their nature, the

questions were categorized in three different sub-groups: well-being, quality of life and body-

image.
Well-being:
1. To what extent do you feel your life is meaningful? 1 (not at all) — 6 (very much)
2. How satisfied are you with yourself? 1 (not satisfied) — 6 (very satisfied)
3. How often do you have negative feelings such as sadness, despair, anxiety or
depression? 1 (always) — 6 (never)
4. How much do you enjoy life?1 (not at all) — 6 (very much)
5. How safe do you feel in your daily life? 1 (not at all) — 6 (very much)
Quality of life:
6. How would you rate the quality of your life?1 (very bad) —6 (very good)
7. How satisfied are you with your health?1 (not satisfied) — 6 (very satisfied)
8. Do you have enough energy for your everyday life activities?1 (not at all) — 6
(completely)
9. How satisfied are you with your sleep? 1 (not satisfied) — 6 (very satisfied)
10. How satisfied are you with your capacity for work? 1 (not satisfied) — 6 (very
satisfied)
11. How satisfied are you with your personal relationships? 1 (not satisfied) — 6 (very
satisfied)
12. How often do you feel worn out?1 (all the time) — 6 (not at all)
13. How satisfied are you with the support you get from others? 1 (not at all) — 6
(completely)
14. Do you feel lonely? 1 (always) — 6 (never)
15. To what degree are you able to participate in leisure-time activities? 1 (not at all)
— 6 (completely)
Body-image:
16. Are you able to accept your bodily appearance? 1 (not at all) — 6 (completely)

All variables were analyzed both separately and as a mean sum-score for each sub-variable.

Sum-scores were computed by combining the scores from the related questions (well-being
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and quality of life). The sum-scores were divided by the number of questions included in each
sub-variable to create a mean sum-score. Example: if the mean scores for the questions
included in a sub-variable were 5+4+4+5+3, the sum-score would be 21. The mean sum-score
was then found by dividing the sum by the number of included variables (in this case 5), and
the mean sum-score would be 4.2. In addition, a mean sum-score for the psychological
variables was calculated by combining the scores from all the questions and dividing the sum

by the number of questions (total 16).

Pregnancy depression was assessed through one yes or no question in the health and lifestyle-
section of the interview guide (Appendix 9): Have you in previous pregnancy weeks and/or in

current pregnancy week experienced depression and/or psychological problems?

3.5.2 Secondary outcomes; pregnancy complaints

Assessment of pregnancy complaints was obtained as part of the interview guide concerning
“health and lifestyle”, and included a yes or no response to 13 separate questions for each
specific condition, as well as one overall question about pregnancy complaints. The following
questions about specific physical symptoms were included (Appendix 9): Have you in
previous pregnancy weeks and/or in current pregnancy week experienced: poor sleep,
unusual tiredness, numbness/reduced circulation, leg cramps, heartburn/acid reflux,
nausea/vomiting, coordination- and/or balance problems, problems with intestinal function,
swollen legs/edemas, pregnancy-related headache/migraine and/or
hemorrhoids/varicosities/hernia? In addition, all participants answered an overall question
regarding physical changes and pregnancy complaints: Have you in previous pregnancy

weeks and/or in current pregnancy week experienced any pregnancy complaints? (yes/no).

3.6 Statistical analyses

The statistical analyses were done using The Statistical Package for the Social Sciences

(SPSS, SPSS Inc., Chicago, IL, U.S.A.), release version 18 for Windows.
Pearson’s Chi-square for categorical variables and independent sample t-test for continuous

variables were used to analyze if the exercise group and the control group were comparable

with respect to background variables and outcome measures at baseline.
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To evaluate the normal distribution of the primary outcome data, the Kolmogorov-Smirnov
(Shapiro Wilks) test was used. A post-hoc estimation of effect size for the primary outcome

measures was done using Cohen's d.

Post-intervention mean-scores for the psychological variables well-being, quality of life and
body-image were compared between the two groups and the possible differences were tested
using a two-sided independent sample t-test. Group differences in proportion of pregnancy
depression and commonly reported pregnancy complaints were tested by Pearson’s chi-square

test. Data are presented as means with standard deviation (SD) and numbers with percentage.

The principal analysis was done on an intention to treat basis (ITT), and involved all women
who were randomly assigned to either the exercise group or the control group. Missing values
in the post-intervention test were replaced using Last Value Carried Forward (LVCF), by
extending baseline values to the post-test. In addition to ITT, per protocol analysis based on
>80% (> 19 exercise sessions, n =21) and 100% (24 exercise sessions, n=14) adherence have

been done.

P-values less than 0.05 were considered to be statistically significant.

3.7 Research group

Master student on this project was Beate Torset. Primary supervisor was PhD, Associate
Professor Lene A. H. Haakstad. This project was organized under the Department of Sports
Medicine at the Norwegian School of Sport Sciences (NSSS).
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4. Results

4.1 Description of participants

In total, 105 pregnant women (mean age 30.7) gave written consent to participate, attended
the baseline interview and were randomized to the exercise group (n=52) or the control group
(n=53). The majority was ethnic Norwegians (89.5%) and the remaining were from Sweden,
Russia, Poland, Uganda, Iran, Chile and Burundi. As shown in Table 5, there were no
statistically significant differences between the two groups on background variables at mean

gestation week 17.7 (SD 4.1).

Table 5 Background variables at baseline presented as means with standard deviation (SD)
and numbers (n) with percentage (%) for the exercise group and the control group,
respectively (n=105).

Background variable Exercise Control Missing
n=52 n=53

Age 31.2(3.7) 30.3 (4.4)

Gestation week 17.3 (4.1) 18.0 (4.3)

Maternal weight (kg) 71.8 (11.4) 72.7 (14.3)

Maternal height (m) 1.69 (0.1) 1.69 (0.1)

Married/cohabiting 51 (98.1%) 52 (98.1%) 4

Daily smokers 2 (3.8%) 1(1.9%)

College/university 44 (84.6%) 45 (84.9%)

Sick listed 10 (21.3%) 13 (27.7%) 11

4.2 Primary and secondary outcomes at baseline

One woman from the control group did not complete the interview on psychological
outcomes at baseline. In addition, not all the participants answered every question and
therefore individual questions had varying response rate. Due to that some women did not
work at the time and that others did not feel comfortable answering all questions, three
women in the exercise group and five women in the control group had missing values in five
different questions (feeling safe, energy for activities of daily life, satisfaction with work

capacity, fatigue and social support) (Table 5).

Except on the primary outcome variable How often do you feel worn out?, where the exercise
group reported less fatigue than the controls (p=0.04), there were no significant differences
between the groups on primary outcome variables including well-being, quality of life and
body-image at baseline (Table 6). Overall, most of the mean scores for the primary outcomes

were in the upper end of the scale (>4 on the 1-6 scale) in both the exercise and the control
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group. Moreover, there were no significant difference between the exercise and the control

group for pregnancy depression (Table 7).

Table 6 Primary outcome measures, including well-being, quality of life and body-image at
baseline (mean gestation week 17.3), rated on a standardized scale from I(negative) to 6

(positive). Results are presented as means with standard deviation (SD) (n=104)

Primary outcomes Exercise Control p-value
n=52 n=52
Primary outcome sum-score* 4.7 (0.5) 4.63 0.5
Well-being (sum-score) 494 (0.5) 4.98 0.7
Meaningful life 5.56 (0.7) 5.38 0.3
Satisfaction with self 4.67 (0.7) 4.71 0.8
Negative feelings (mood) 419 (1.0 4.23 0.8
Enjoyment with life 5.31 (0.8) 5.40 0.5
Feeling safe in everyday life 5.18 (0.8) 5.36 0.2
Body-image (accept bodily
appearance) 481 (1.0 494 (1.0 0.5
Quality of life (sum-score) 4.56 (0.6) 4.42 (0.7) 0.3
Quality of life 5.08 (0.9) 5.12 (0.7) 0.8
Health satisfaction 4.33 (0.9) 3.96 (1.3) 0.09
Energy for daily life 4.04 (1.3) 3.86 (1.2 0.5
Sleep satisfaction 4.38 (1.4) 438 (1.4) 1.0
Work capacity 427 (1.2 3.87 (1.4) 0.1
Personal relationships 496 (0.8) 5.02 (0.8) 0.7
Worn out (fatigue) 3.52 (1.1) 3.08 (1.0) 0.04
Support from friends 525 (1.0) 5.27 (0.8) 0.9
Feeling lonely 5.1 (0.9) 519 (0.9) 0.6
Able to participate in leisure time 479 (1.2 477 (1.2) 0.9

activities

* Mean score for all psychological variables combined

Regarding the secondary outcome measures, one woman in the exercise group did not answer

the question regarding poor sleep (Table 7). There were no significant differences between the

groups on sum of pregnancy complaints or specific pregnancy complaints at baseline.
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Table 7 Secondary outcomes (common pregnancy complaints) and pregnancy depression at
baseline (mean gestation week 17.3). Apart from report of total pregnancy complaints, which
is presented as mean values with standard deviation (SD), the results are presented as
observed cases and percentage (%) (n=105)

Secondary outcomes Exercise Control p-
n=52 Missing n=53 value

Sum of pregnancy complaints 3.8(1.8) 4.1(1.6) 0.4
(total13)

Poor sleep 18 (34.6%) 1 19 (36.5%) 0.8
Unusual tiredness 38 (73.1%) 44 (83%) 0.2
Numbness/reduced circulation 6 (11.5%) 11 (20.8%) 0.2
Leg cramp 10 (19.2%) 11 (20.8%) 0.8
Heartburn/acid reflux 20 (38.5%) 20 (37.7%) 0.9
Nausea/vomiting 32 (61.5%) 31 (58.5%) 0.8
Coordination/balance problems 4 (7.7%) 5 (9.4%) 0.8
Intestinal function 36 (69.2%) 39 (73.6%) 0.6
Swollen legs/edemas 9 (17.3%) 7 (13.2%) 0.6
Head ache/migraine 20 (38.5%) 27 (50.9%) 0.2
Hemorrhoids 3 (5.8%) 3 (5.7%) 1.0
Varicosities 2 (3.8%) 1(1.9%) 0.5
Hernia 2 (3.8%) 0 0.2
Overall pregnancy complaints™ 20 (38.6%) 20 (37.7%) 0.9
Pregnancy depression 6 (11.5%) 11 (20.8%) 0.2

*QOverall question: Have you in previous pregnancy weeks and/or in current pregnancy week
experienced any pregnancy complaints?

4.3 Lostto test

Figure 1 illustrates the flow diagram of the participants with losses to follow-up and reasons

for drop-out in the exercise and the control group, respectively.

Overall, 21 women were lost to the test, 10 (19.2%) in the exercise group and 11 (20.8%) in
the control group. One woman in the exercise group was excluded due to twin pregnancy and
one woman in the control group was excluded due to thyroid disease. The rest dropped out
due to pregnancy-related complications (pelvic girdle pain, possible pre-eclampsia, leakage of
amniotic fluid, uterine contractions), premature birth, relocations, withdrawals and other
unknown reasons. According to analysis done by Haakstad & B¢ (88), there were no
significant differences between the women who dropped out and those who completed the

post-intervention tests.
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Randomized

n=105
Exercise group Control group
n=>52 n=>53
Lost to test post intervention: n=10 Lost to test post intervention: n=11

Excluded n= Excluded n=
Pelvic girdle pain =2 Pelvic girdle pain n=1
Hypertension n= Premature birth n=2
Premature birth n=2 Pre-eclampsia n=
Uterine contractions n=1 Moved n=
Amniotic-fluid leakage n= Withdrawn n=
Asthma n=1 Unknown reason n=4
Unknown reason n=

Figure 1 Flow of participants through the RCT

4.4 Adherence to exercise protocol

The recommendation of at least 19 exercise classes (80% exercise adherence) was followed
by 21 women (40.4%). A total of 24 exercise sessions (100% exercise adherence) were
completed by 14 women (26.9%). This represents in mean two exercise sessions per week
over a period of 12 weeks. Four women randomized to exercise never showed up for the
scheduled exercise classes. Hence, out of a total of 24 exercise sessions, mean adherence rate

was 17.2 (SD 12.5).

4.5 Primary and secondary outcomes post intervention

At mean gestation week 36.6 (SD 1.0), a total of 84 women (42 in both groups) completed
assessment of primary and secondary outcomes. Results from the Kolmogorov-Smirnov
(Shapiro Wilks) test showed that scores related to the primary outcome (well-being, quality of
life and body-image) were not normally distributed. For most questions, there were negative
skewness values with scores clustered at the right side of the graph (high end), and few plots

on the lower end of the scale.

As shown in Table 8, women in the exercise group scored significantly better on two
questions regarding quality of life: How often do you feel worn out? (p=0.04) and How

satisfied are you with your health? (p=0.02). The latter was also significant for the per
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protocol analysis (p=0.01) and 100% exercise adherence (p=0.001). In addition, women with
100% exercise adherence (24 sessions) had a significantly better score compared to the
control group on one question related to measurement of well-being: How often do you have
negative feelings such as sadness, despair, anxiety or depression? (p=0.01). In contrast, the
control group had a more favorable score on the question: How much do you enjoy life?
(p=0.01). Otherwise there were no significant between-group differences on any of the
primary outcome variables analyzed as sum-scores nor each variable separately, but scores
related to the questions about fatigue (feel worn out) and energy for activities of daily life
were borderline significant for women attending 24 exercise sessions (100% adherent)

(p=0,05 and 0.06 respectively).

In addition, although not significant, all levels of analysis showed that fewer women in the
exercise group reported to have experienced pregnancy depression, compared to women being

controls (Table 9).
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Table 8 Primary outcome measures including well-being, quality of life and body-image post intervention, rated on a standardized scale from
1 (negative) to 6 (positive). Results are presented as means with standard deviation (SD), analyzed by intention to treat (ITT), per protocol (>80%
exercise adherence) and 100% exercise adherence

ITT Per protocol 100% exercise adherence

Primary outcome variables Exercise Control p-value Exercise Control p- Exercise Control p-

n=52 n=52 n=21 n=52 value n=14 n=52 value
Primary outcome sum-score* 464 (0.6) 453 (0.6) 0.4 454 (06) 453 (06) 09 467 (0.4 454 (0.6) 0.4
Well-being (sum-score) 5.01  (0.6) 5.0 (0.6) 0.6 490 (0.6) 5.0 (0.6) 0.7 50 (0.3) 5.0 (0.6) 0.7
Meaningful life 556 (0.6) 5,52 (0.6) 0.7 548 (06) 552 (06) 08 55 (0.7 552 (0.6) 0.9
Satisfaction with self 471 (0.8) 4.73 (0.6) 0.9 462 (0.8 473 (0.6) 05 464 (0.7) 473 (0.6) 0.7
Negative feelings (mood) 431 (09) 415 (1.0) 0.4 424 (09) 415 (1.0)0 0.7 464 (0.5 4.15 (1.00 0.01
Enjoyment with life 527 (0.8) 5.37 (0.7) 0.5 505 (0.8) 537 (0.7) 0.08 507 (0.3) 537 (0.7 0.01
Feeling safe in everyday life® 5.31 (0.8) 5.29 (0.7) 0.9 510 (1.0) 529 (0.7) 04 514 (0.5 529 (0.7) 0.4
Body-image (accept bodily appearance) 4.92 (0.8) 4.98 (0.9) 0.7 495 (0.7) 498 (099 09 486 (0.8) 498 (0.9 0.6
Quality of life (sum-score) 443 (0.6) 4.28 (0.7) 0.3 432 (0.7) 4.28 (0.7) 0.8 448 (0.4) 428 (0.7) 0.2
Quality of life 525 (0.7) 5.10 (0.8) 0.3 514 (0.7) 510 (0.8) 0.8 5.14 (0.5 5.10 (0.8) 0.8
Health satisfaction 463 (1.00 415 (1.2) 0.02 490 (1.0)0 415 (1.2) 0.01 514 (0.8) 4.15 (1.2) 0.001
Energy for daily life 400 (1.00 373 (1.0) 0.2 395 (1.0)0 373 (1.00 04 429 (0.8) 3.73 (1.00 0.06
Sleep satisfaction 367 (1.3) 387 (1.5 0.5 348 (1.2) 387 (1.5 03 364 (1.2) 387 (1.5 0.6
Work capacity” 392 (1.3) 390 (1.2 0.9 390 (1.2) 39 (1.2) 1.0 415 (0.8) 3.90 (1.2 0.5
Personal relationships 487 (1.00 4.94 (0.8) 0.7 471 (0.8) 494 (0.8) 03 471 (0.6) 494 (0.8) 0.3
Worn out (fatigue) 3.44 (1.0) 3.04 (0.9 0.04 329 (09) 3.04 (09 03 357 (06) 3.04 (09 0.05
Support from friends 521 (1.0 5.0 (0.9) 0.2 490 (1.2 5.0 (099 0.7 500 (1.00 5.0 (0.9) 1.0
Feeling lonely 5.04 (1.0)0 4.98 (1.0) 0.8 476 (1.1) 498 (1.0) 04 493 (0.8) 498 (1.0) 0.9
Able to participate in leisure time 435 (1.1) 429 (1.1) 0.8 443 (0.7) 429 (1.1) 05 450 (0.7) 429 (1.1) 0.4
activities

* Mean score for all psychological variables combined
AMissing. Exercise group: n=51, CG: n=49
MMissing. Exercise group: n=51, CG: n=50
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Table 9 shows secondary outcomes including total number of reported pregnancy complaints,
specific pregnancy complaints and the overall question “Have you in previous pregnancy
weeks and/or in current pregnancy week experienced any pregnancy complaints?” There
were no significant differences between the groups according to ITT analysis. As for per
protocol and 100% exercise adherence, significantly fewer women in the exercise group
reported episodes of nausea/vomiting, compared to the control group: 0 vs. 12 (p=0.02 and
0.049). In addition, fewer women with 100% exercise adherence reported of

numbness/reduced circulation compared to women in the control group (p=0.02).

For women with 100% exercise adherence, there was a tendency that total number of reported
pregnancy complaints was less than for controls. Mean number of reported complaints was

3.0, compared to 4.0 reported by women in the control group (p=0.07) (Table 9).
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Table 9 Prevalence of secondary outcome measures (common pregnancy complaints) and pregnancy depression post intervention. Apart from reports
of total pregnancy complaints, which are presented as mean values with standard deviation (SD), the results are presented as observed cases and
percentage (%). All variables are analyzed by intention to treat (ITT), per protocol (>80% adherence) and 100% adherence

ITT Per protocol 100% exercise adherence

Secondary outcome variable Exercise Control group  p- Exercise Control p- Exercise Control p-

group n=53 value group group value group group value

n=52 n=21 n=53 n=14 n=53
Sum of pregnancy complaints 3.8 (1.9) 4.0 (1.7) 0.5 3.4 (1.8) 4.0(1.7) 0.2 3.0 (0.5) 4.0 (0.2) 0.07
(total13)
Poor sleep 24 (46.2%) 28 (52.8%) 0.5 13 (61.9%) 28 (52.8%) 0.5 8 (57.1%) 28 (52.8%) 0.8
Unusual tiredness 25 (48.1%) 28 (52.8%) 0.6 9 (42.9%) 28 (52.8%) 0.4 5(35.7%) 28 (52.8%) 0.3
Numbness/reduced circulation® | 15 (29.4%) 16 (30.2%) 0.9 5 (25%) 16 (30.2%) 0.7 0 16 (30.2%) 0.02
Leg cramp 21 (40.4%) 23 (43.4%) 0.8 9 (42.9%) 23 (43.4%) 1.0 7 (50%) 23 (43.4%) 0.7
Heartburn/acid reflux 29 (55.8%) 31 (58.5%) 0.8 12 (57.1%) 31 (568.5%) 0.9 7 (64.3%) 31 (58.5%) 0.7
Nausea/vomiting 8 (15.4%) 12 (22.6%) 0.3 0 12 (22.6%) 0.02 0 12 (22.6%) 0.049
Coordination problems 6 (11.5%) 8 (15.1%) 0.6 3(14.3%) 8(15.1%) 0.9 2(14.3%) 8 (15.1%) 0.9
Intestinal function 19 (36.5%) 21 (39.6%) 0.7 5(23.8%) 21 (39.6%) 0.2 3(21.4%) 21 (39.6%) 0.2
Swollen legs/edemas 24 (46.2%) 26 (49.1%) 0.8 10 (47.6%) 26 (49.1%) 0.9 3 (28.6%) 26 (49.1%) 0.2
Head ache/migraine 9 (17.3%) 10 (18.9%) 0.8 2(9.5%) 10 (18.9%) 0.3 1(7.1%) 10 (18.9%) 0.3
Hemorrhoids 11 (21.2%) 8 (15.1%) 0.4 4 (19%) 8 (15.1%) 0.7 4 (28.6%) 8 (15.1%) 0.2
Varicosities 4 (7.7%) 3 (5.7%) 0.7 0 3 (5.7%) 0.3 0 3 (5.7%) 0.4
Hernia 3 (5.8%) 0 0.07 0 0 - 0 0 -
Overall pregnancy complaints* | 28 (53.8%) 32 (60.4%) 0.5 14 (66.7%) 32 (60.4%) 0.6 7 (50%) 32 (60.4%) 0.5
Pregnancy depression 3 (5.8%) 9 (17%) 0.07 3 (14.3%) 9 (17%) 0.8 1(7.1%) 9 (17%) 0.4

*Qverall question: Have you in previous pregnancy weeks and/or in current pregnancy week experienced any pregnancy complaints?

AOne reply missing from the exercise group
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5. Discussion

5.1 Methodological considerations

5.1.1 Study design

To the author’s knowledge, this is the first RCT to assess the effect of a structured and
supervised exercise program following ACOG (59) guidelines on both psychological
factors and commonly reported pregnancy complaints, in a group of sedentary
primiparous women. The results showed that regular exercise had positive effects on
well-being, quality of life and prevalence of some common pregnancy complaints.
According to the CONSORT statement (CONSORT), well-designed RCTs are
considered the best scientific study design to detect whether a cause-effect relation
exists between the intervention and the outcomes, as well as for assessing the efficacy
of the intervention (92). CONSORT was published in 1996 with an objective to guide
authors on how to improve reporting of RCTs, and includes a checklist of important
items that should be included in trail reports, as well as a flow diagram to document the

flow of participants through a trial (92).

The Pedro-scale (Physiotherapist Evidence Database) was developed in 1999 to
improve the reporting of study results and aid readers to identify valid studies and
interpret their results (93). PEDro includes 11-items to reduce research bias in clinical
trials, such as blinding, specification of eligibility criteria, concealed allocation and
equal treatment of groups except from the experimental intervention (93). Item 1
through 10 is related to internal validity, and helps the researcher to determine if the
observed effect can be related to the treatment (92). Item number 11 is about external
validity, which refers to the ability to generalize the results to other participants and
settings (94). External validity can be controlled by selecting participants, experimental
situation and intervention that can be generalized to a larger population (94). According
to PEDro, participants should be studied within the group they were randomized to
independent of whether they received the treatment (intention to treat analysis, ITT),
and outcome measures should be obtained from more than 85% of the subjects

originally allocated to the groups (93).
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The present RCT fulfills eight of the 11 items on the PEDro quality scale. As for all the
intervention studies that includes exercise, blinding was possible for the primary
investigator (LH) only, as both the participants and the aerobics instructors knew who
were randomized to the exercise group. Also, the study did not fulfill the criteria of 85%
measurement of the key outcomes in either the exercise group (81%) or the control

group (79%).

5.1.2 Participants

According to CONSORT, randomization is a crucial component of RCTs (92).
Randomization controls for many of the existing threats to internal validity, e.g. history
before intervention, maturation, statistical regression, selection biases and selection-
maturation interaction (94). With random allocation, each participant has a known
probability of being allocated to the exercise group or the control group, but the final
allocation cannot be predicted as it is a result of chance (92). The aim of randomization
is to generate unbiased comparison groups not affected by selection or confounding
biases (95), that allows the assumption that the groups are equal at baseline (94). The
strengths of the present study include randomization of participants to an exercise group
and a control group. As the randomization was conducted by a person not involved in
the intervention, neither the researchers nor the participants could influence the process.
Also, the randomization was conducted after baseline test: hence the results from this

test were not affected by group assignment.

Due to that the present study included a secondary analysis of data from a RCT on
maternal weight gain (96), a priori power calculations was done for this outcome only.
A post-hoc evaluation of power revealed that the included number of participants gave
small to medium effect size (< 0.44) for the primary outcomes in the present RCT.
Hence, the sample size may not have been sufficient to detect all the hypothesized
effects of exercise on the primary and secondary outcome variables in the present RCT
(type II error). In accordance with CONSORT, all analysis were based on original group
assignment (exercise group and control group), regardless of adherence or compliance
of each participant (ITT). One requirement for an ideal ITT-analysis is a complete
dataset on all participants, as noncompliance with the assigned treatment may increase
the risk of underestimating the treatment effect (type II error) (92). Hence, in the present

study the number of losses to follow-up might have represented a limitation and reduced

43



the ability to draw conclusions based on an ITT-analysis. However, although drop out
may have reduced the power of the study, the between-group differences in number of
women lost to the post-test and also the reasons for the drop-outs, were minor. Neither
were there any significant differences on background variables at baseline (mean

gestations week 17.7). Hence, it is likely that the exercise group and the control group

were relatively balanced with respect to known and unknown confounding factors.

To overcome the missing values in the dataset and be able to perform ITT-analysis, the
imputation technique last value carried forward (LVCF) was used. LVCF is a simple
imputation strategy that has shown to be common in articles discussing quality of life
outcomes (97), as well as physical functioning and health (98) in the general population.
According to researchers (97;98), the method has been critiqued as it assumes that the
outcomes does not change with time, which is unlikely in quality of life situations (97),
as well as when physical health is concerned (98). Revicki et al. (98) found that LVCF
was acceptable when missing data was low. When missing values exceeded 15%, more
complex imputation techniques provided better estimates of the between-group
differences, as LVCF tended to underestimate the effect of the interventions (98). In the
present study, the use of LVCF meant carrying forward an off-treatment score
(baseline) to an on-treatment missing value (post-intervention), thus assuming that
outcome scores were not affected by exercise or by gestation week. According to
researchers (97), this is unlikely to reflect the truth. Hence, as missing data represented
about 20% in the present study, the application of baseline values to the post-
intervention test may have contributed to underestimate the effect of the exercise
intervention for the primary and secondary outcomes (type II error). On the other hand,
the effect of the intervention may have been overestimated (type I error): Both
psychological variables and pregnancy complaints are likely to change according to
gestation week, and some variables might be expected to change in a negative direction
(21;34;35;45). An alternative method to deal with missing data is to report on
completers only (97). The disadvantage of this method is a reduced sample size and
power of the study, and thus less ability to draw conclusions (97). Moreover, excluding
drop-outs could give reduced control with the randomization of participants, and may
produce biased results unless the reasons for the missing data are completely random

7).
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A common challenge for interventions involving exercise is to motivate participants to
attend all the recommended exercise sessions. In the present study mean adherence was
17.2 out of 24 sessions. In comparison, Montoya Arizabaleta and colleagues (36)
reported that 75% of the participants attended > 25 of the 36 sessions. Robledo-Colonia
et al. (19) reported higher adherence rates. Women in the exercise group attended an
average of 28.9 out of 36 sessions (19). To adjust for the low adherence in the present
study, per protocol analysis (>80% exercise adherence to exercise sessions) and analysis
of 100% exercise adherence were done. These methods may be helpful to assess the
effect of the exercise intervention, but may also overestimate the effect due to selection
bias (type I error). Hence, because the participants who follow the prescribed exercise
may differ from those who do not, the ability to generalize the results is limited. In

addition, in the present study these analyses are limited by small numbers.

Being previously sedentary, defined as pre-pregnancy exercise levels that not included
participation in a structured exercise program (>60 minutes once per week) or
significant amount of walking (>120 minutes per week) for the past six months, was one
of the eligibility criteria for the present study. It could be questioned whether only
sedentary women were randomized to the trial. A positive relationship between exercise
and psychological outcomes like depression and quality of life has been found both in
the general population and among pregnant women. In the present study, the population
of pregnant women had high ratings on most psychological variables at admission point,
and results could have been affected if the subjects were already participating in regular
physical activity. However, measurements of baseline oxygen uptake on the same
population done by Halvorsen et al. (99), suggested that the study population could be
categorized as sedentary. The reported levels of oxygen uptake were below mean values

for the general adult female population of the same age (96).

To be able to generalize results, the population of a study needs to be representative for
the population at large. As exercise interventions relies on cooperation from the
participants with respect to following exercise protocol and attending tests and
interviews, there may be a risk of selection bias if the volunteers are more interested in
physical activity and health-related outcomes than the average population. On the other
hand, voluntary participation is necessary to be able to conduct such interventions.

Moreover, a limitation to RCT designs is that they are relatively expensive and
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somewhat time-consuming for the study group, exercise interventions in particular.
Because the population in the present study was primiparous women, it was expected
that they would have more time and motivation to exercise compared to multiparous
women with child care responsibilities. Also, because the exercise sessions took place
in the afternoons and evenings, it was assumed that the women randomized to exercise
would be able to adhere to two out of three possible exercise sessions weekly. However,
only 40% and 27% of the women did follow >80% or 100% of the exercise sessions,
respectively. Follow-up phone calls to the women who did not attend the exercise
sessions revealed that lack of time was the main reason for not exercising. This is in
accordance with findings by Haakstad et al. (66), who reported that insufficient time
and difficulties due to children and childcare were among top four reasons for not

performing regular exercise.

The average age of the participants in the present study was higher than the average age
of Norwegian primiparous women, 30.7 years vs. 28.5 years (100), and 84% had
completed tertiary education. Higher education has been found to be a correlation to
physical activity (101), as also demonstrated in the study by Foxcroft and colleagues
(4). Hence, the population in the present study might represent a limitation to external
validity as it was a group of healthy primiparous women with a high education level.

Therefore, this sample may not be representative of the pregnant population at large.

It was not considered unethical to offer the treatment only to the exercise group. The
control group was neither encouraged to or discouraged from exercising, as this would
be against the present guidelines (59). Both groups were treated equal except from the
experimental intervention, including undergoing the same tests and interviews.
Nevertheless, the post intervention interview revealed that some of the participants in
the control group were disappointed with group allocation, and had started exercise
routines similar to the exercise group (96). This bias is referred to as the AVIS-effect
(94). Hence, the between-group differences concerning the intervention might have
been smaller than planned. Therefore, it is likely that the expected treatment effect

related to the supervised exercise program was difficult to detect.
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5.1.3 Study intervention

Current exercise guidelines for pregnant women (12;59) include an advice of
participation in 30 minutes or more of moderate intensity exercise on most or all days of
the week. When planning this intervention, it was assumed that it would be easier to
recruit a study population of previously sedentary pregnant women if the required
amount of exercise classes was limited to two days a week, with an option of a third
day. It could be speculated if the recommended amount of exercise sessions was too low
to see an effect on the outcomes of the present study. Other studies reporting effects of
exercise on psychological outcomes included recommendations of three weekly
exercise sessions (19;36;84;85), although only two of these reported adherence rates
(19;36). In the present study, the fact that exercise adherence was recorded by the group
exercise instructors represents a strength. Unfortunately, adherence rates showed that
the participants were not able to fulfill to the recommendation of two weekly exercise
sessions. Hence, it is unlikely that an advice of three weekly exercise sessions would
have yielded a higher exercise adherence. Moreover, women in the exercise group were
advised to include 30-minutes of moderate self-imposed physical activity on the days
without participation in supervised exercise sessions. Although participants were
encouraged to record their self-imposed physical activity in their personal training dairy,
few actually completed this recording. Hence, there is no data on whether the

participants fulfilled the advice of physical activity on the remaining week-days.

According to Thomas & Nelson (94), research in physical activity can be placed on a
continuum with applied and basic research on opposite ends. In general, applied
research is conducted in a real-world setting and has direct value to the practitioners,
while basic research is a typical laboratory setting (94). Likewise, the term “ecological
validity” refers to whether the research setting can be transferred to the real world (94).
The present study could be seen as an example of applied research with good ecological
validity, as the intervention contained elements similar to what can be found at most
fitness clubs. The exercise classes included 35 minutes of endurance exercise planned to
fit inactive pregnant women, performed as easy-to-follow choreography with low-
impact exercises. In addition, the program included 15 minutes of strength training and
10 minutes of warm-up and cool-down exercises. The classes were led by qualified
aerobics instructors who gave instructions on intensity following the Borg scale, and

also emphasized the importance of adherence to the exercise protocol. Classes were
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performed in a modern group exercise room with air-conditioning, had a limited number
of participants (20-25), and were accompanied by music. Hence, a similar exercise

program can also be obtained in the real world.

The cardiovascular part of the exercise program was aimed to have an exertion level of
12-14 (somewhat hard). Researchers (62) have argued that increasing the amount of
vigorous exercise would give additional benefits to maternal health compared to less
vigorous exercise. Hence, the intensity in the exercise classes in the present study may
not have been optimal to assess the potential effects of the exercise intervention.
Moreover, due to the long recruitment period, new participants joined the exercise
sessions throughout the intervention. This limited the aerobics instructors’ possibility to
include a gradual progression of the program, as well as the intensity. On the other
hand, due to that women with regular participation could learn the choreography better,
and in addition that the Borg scale was used to guide intensity, it might have been easier
for each participant to achieve the recommended intensity. However, in a pregnant
population, there are some limitations to guiding intensity based on the participant’s
perceived exertion level. As pregnancy progresses, the women gain weight and might
experience discomforts related to movement. Hence, they might feel that they are
exercising at a higher level than they really are. It could be speculated if an objective
evaluation of intensity in addition to the Borg scale, would have resulted in higher
actual exercise intensity in the present study. In comparison, other studies (19;36;84;85)
reported to have guided the intensity through the use of heart rate monitoring. On the
other hand, heart rate monitoring is found to have some limitations in the pregnant

population due to the variability in maternal heart rate response to exercise (1).

Information about the reasons for the low adherence to exercise in the present study was
not available. It could be questioned if performing 60 minutes of exercise twice a week
was too demanding for the target group of sedentary pregnant women, and that the
motivation to adhere to the program was low. Zavorsky & Longo (62) recently claimed
that with more vigorous exercise, less total time of exercise is required per week due to
that physical activity energy expenditure is increased both during and after exercise.
Taking into account that lack of time has been rated as an important reason for not
undertaking regular exercise, a program of shorter and/or fewer exercise sessions with

higher intensity might have made it easier for the population of previously sedentary
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pregnant women to incorporate regular exercise into their schedule. However, there are
some proposed risks related to high-intensity maternal exercise (13;63) . Although it
appears that the mother and the fetus have sufficient physiological reserve to tolerate
short periods of high intensity exercise (13), further research on safety and efficiency is
necessary to evaluate the possible additional effects of increased exercise intensity on

maternal fitness and health.

5.1.4 Assessment procedures and outcomes

Measurement of validity and reliability is important in research. Validity refers to
whether the test-instrument measures what it is supposed to measure, and reliability is
the repeatability of the measurement (94). In the present study, except from one day, all
interviews were done by the primary investigator. This reduced the need for counseling
of extra personnel, as well as the risk of bias due to differences in the data collection. In
addition, the interviews were conducted following a standardized interview guide,
ensuring that all women were asked the same questions in th e same order. All
intervention visits took place during normal work hours and therefore the duration of
the interviews were kept to a minimum. Consequently, the control group underwent the
same follow-up questions about physical activity habits post-intervention as the exercise
group. This also ensured that the primary investigator was blinded to group allocation

during the study period.

The current study measured psychological outcomes based on an interview guide
specifically constructed for this intervention, including questions about self-perception
of well-being, quality of life and body-image. The interview guide was comparable to
the existing questionnaires: the WHOQOL-bref and the SF-36, but included fewer
questions. Part of the explanation for the limited number of statistically significant
between-group differences for well-being and quality of life in the present study may be
less sensitive tools for detection of changes in the psychological variables. This is in
consistency with comments by researchers assessing quality of life by the WHOQOL-
bref (86). Likewise, assessing self-reported pregnancy depression through only one
question was probably not sensitive enough, compared to clinical tools like the CES-D.
In contrast, both Koniak-Griffin (17) and Robledo-Colonia et al. (19) found reduced
depressive symptoms measured by CES-D after a supervised exercise program.

Consistent with pregnancy depression, the present study measured body-image through
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one specific question about satisfaction with body appearance. Other studies (33;38)
reporting on body-image in a pregnant population have used the Body Cathexis Scale,
or the Body Attitudes questionnaire. As both these questionnaires measure a wider
range of factors related to body-image and well-being, results are probably not

comparable to the single question about appearance included in the current study.

At the time of planning the original intervention, neither the WHOQOL-bref nor the SF-
36 were found to have been validated for the pregnant population. Nevertheless, it could
be questioned if the study could have used one of these existing questionnaires, which
would have made the results more comparable to other studies. The disadvantage of
using questionnaires designed for other populations is that they may not account for or
measure accurately enough all pregnancy-specific symptoms and psychological
changes. In addition, due to that the primary outcome of the original study was maternal
weight gain, each meeting with the participants included measurement of weight and
skinfold thickness, in addition to the interviews. Hence, there was a need to keep time
spent on interviews to a minimum. This limited the number of questions that could be
included in the interview guide. Moreover, the participants of the original RCT
volunteered for a study on a different outcome than reported in the present study. The
participants’ responses to the questions related to psychological variables and
pregnancy complaints could have been affected if the participants were less motivated
to fully consider these aspects and answering “truthfully”. On the other hand, the data
was collected through personal interviews in contrast to questionnaires based on self-

report. This is likely to have contributed to more reliable responses.

The grouping of the psychological factors into sub-variables for well-being, quality of
life and body-image in the present study was done according to which factor was
regarded to be most related to each sub-variable. The original questionnaire was not set
up accordingly, and neither has this grouping been found elsewhere in the literature.
Hence, the value of the different sub-variables is questionable. In addition, well-being,
quality of life and body-image are subjective and complex concepts and therefore
difficult to measure. However, the interview questions were focused on individual
perceptions and not only clinical evaluation, and included 16 different underlying
concepts as well as pregnancy depression. This should be considered strengths as far as

measuring overall psychological health in the population of pregnant women.
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Regarding the secondary outcome, the present study evaluated 13 minor pregnancy
complaints that may cause limitations to well-being and quality of life for pregnant
women. At the time of planning the original intervention, these specific complaints
were considered to be the most commonly reported, in addition to the more severe
complications like pelvic girdle pain, low back pain and urinary incontinence. In
comparison, previous studies have listed a wider range of minor and major complaints
(17;46;53;54). The 41-item Pregnancy Symptoms Inventory by Foxcroft et al. (47)
provides a comprehensive view of pregnancy-related symptoms and their effect on the
daily life of pregnant women. Hence, it could have been beneficial to include a wider

range of physical symptoms in the present study.

5.2 Results

Although the Kolmogorov-Smirnov (Shapiro Wilks) test showed that the data related to
the primary outcomes were not normally distributed, the data were analyzed according
to student’s t-test for continuous variables. This is a violation of one assumption
connected to the student t-test (102). According to Pallant (102), most analyzing
techniques for continuous variables are tolerant of this violation with large enough
sample sizes (30+), which was the case in the present RCT. In addition, the range of the
scores for the primary outcomes was limited to 1-6, also reducing the risk of problems

related to the use of the student’s t-test.

The results of the present study showed that women in the exercise group had some
positive psychological effect of the exercise intervention, regardless of adherence to
exercise sessions. With respect to the between-group differences for fatigue in favor of
the exercise group, it is worth noting that the women randomized to exercise reported
less fatigue also at the baseline test. This might point to favorable values for the
exercise group concerning this variable. Hence, it is uncertain if the significant between-
group difference was related to the exercise intervention. Concerning the question
regarding negative feelings (sadness, despair, anxiety or depression), the results showed
that the exercise group had a significantly better rating of this variable. This is
consistent with previous studies evaluating the effect of maternal exercise on mood
(29;38;82). Moreover, the results of the present study demonstrated that the exercise
group had a higher rating of health satisfaction, compared to the control group. This is
in accordance with another study on the pregnant population: Barakat and colleagues
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(84) reported increased health status in the exercise group after a 12-week exercise

program, measured by self-report

As shown in Table 11 (Appendix 2), results from previous RCTs evaluating the
relationship between exercise during pregnancy and psychological variables are
inconsistent, and comparison of results was difficult due to the use of different outcome
measures, study populations and exercise dosage (mode, intensity and duration). The
results from the present study demonstrated that both the exercise group and the control
group had a high perception of quality of life, well-being and body-image, as well as
overall psychological health, both at the baseline test (Table 6) and post-intervention
(Table 8). Hence, the results may indicate that the pregnant women in the present
population were generally satisfied with their psychological health. This is consistent
with reports from the RCT by Vallim et al. (86), and may be a fundamental explanation
for the limited number of significant differences between the exercise and the control

group for the primary outcomes in this study.

With respect to body-image, no statistically between-group differences were found. This
is consistent with the study by Goodwin et al (38), although the researcher (38) reported
that significant differences in favor of the exercise group were found for some items on
the Body Cathexis Scale. This is in agreement with the study by Marquez-Sterling and
colleagues (85), assessing body-image through the same instrument. Hence, the Body
Cathexis Scale might be a more sensitive tool to measure body-image than the single
question in the present study. As for changes in body-image throughout pregnancy, it
could be expected that women would have the most negative feelings about their
physical appearance during the last trimester. The discrepancy between the ideal body
and the actual pregnant body is generally at the largest at the end of the pregnancy.
Contrary, the present results showed that the scores for acceptance of bodily appearance
were higher towards the end of the pregnancy (mean gestation week 36) than at baseline
(mean gestation week 17.7). Clark et al. (33) found similar results and reported that
pregnant women felt the least fat in the last trimester, compared to both pre- and early
pregnancy, as well as post-partum. According to the authors (33), the reasons might be
that pregnant women appreciate the functionality of their body and move away from
self-objectification. In addition, pregnancy is generally considered a time when weight

gain is acceptable (33).
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All levels of analysis showed that the number of women reporting pregnancy depression
post-intervention was higher in the control group, compared to the exercise group.
However, between-group differences were not statistically significant (Table 9). This is
in contrast to the study by Robledo-Colonia and colleagues (19). It is not unlikely that a
lower adherence to exercise and possibly a less sensitive measurement instrument,
contributed to less effect in the present study. In addition, in the intervention by
Robledo-Colonia et al. (19) each exercise session included only 3-5 women. This allows
a more individualized follow-up and possibly also contributed to the high adherence
rate in the study. Nevertheless, results from the current RCT showed a small decline in
number of women reporting pregnancy depression post-intervention both in the exercise
and the control group, compared to baseline numbers. This is in contrast to previous

research reporting higher levels of depressive symptoms in late pregnancy (33).

As for the secondary outcomes, consistent with Foxcroft et al. (47), tiredness (78.1%)
and poor sleep (35.6%) were among the most frequently reported symptoms, along with
problems with intestinal function (73.6%), nausea/vomiting (58.5%) and headache
(44.8%). The present study found significant between-group differences in favor of the
exercise group for two common pregnancy complaints: nausea/vomiting and
numbness/reduced circulation. However, it should be noted that the total number of
women reporting nausea/vomiting post-test was low (19% vs. 60% at baseline). This
could be explained by the fact that these symptoms generally decrease throughout
pregnancy (49). On the other hand, the study by Foxcroft et al. (4) reported an
association between exercise and nausea/vomiting. Similarly, evidence from a
prospective study by Lacasse and colleagues (49) suggested that exercise during early
pregnancy decreased the likelihood of reporting nausea/vomiting in the second
trimester. In the present study, the between-group difference concerning problems with
numbness/reduced circulation might be explained by that physical activity has the
potential to increase the blood flow to and from the extremities, especially when

involving large muscle groups.

Some of the complaints measured in the present RCT were reported by very few
participants. Less than 8% reported of varicosities and hernia. This was possibly due to
that the population was primiparous women, and these conditions are more common

among multiparous women. Similarly, few women reported of coordination problems.
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Although it could be expected that the exercise group would report less coordination
problems compared to the control group, results did not support this. Hence, due to low
prevalence of some of the complaints measured, it would have been difficult to detect

any potential between-group differences.

The low adherence in the present study may indicate that it is difficult to motivate
previously sedentary women to exercise. It might be that exercise adherence could have
been increased through individual follow-up, either personal (by phone or email),
through virtual tools (computer programs or phone apps) or active lifestyle counseling.
In addition, it might be that small group training would have increased the women’s
motivation and commitment to exercise. Nevertheless, results showed that the pregnant
women included in the RCT reported that regular participation in a 12-week group
exercise program had some positive effects considering well-being and quality of life,
as well as for pregnancy complaints. As physical activity also has a number of
physiological health benefits, results should be used to encourage pregnant women to
participate in regular exercise. Also, these findings should motivate further studies with

larger sample sizes and an additional emphasis on exercise adherence.
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6. Conclusion

Supervised group exercise with focus on endurance training, performed twice a week
for 12 weeks, had some positive effects on well-being and quality of life through
reduced fatigue and negative feelings, as well as increased health satisfaction. Regular
exercise also reduced the prevalence of nausea/vomiting, as well as the proportion of
women reporting reduced circulation and numbness. Low adherence to exercise, a
relatively small sample size, insensitive measuring tools as well as an increased physical
activity level in the control group is likely to have limited the effects of the exercise
intervention in the present study. Hence, future studies and public health interventions
for pregnant women should take into account that it is difficult to motivate previously
sedentary pregnant women to regularly participate in maternal exercise. Moreover, an
interview guide for measuring psychological variables that is validated for the pregnant

population is warranted.
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Ferraro et al. (70)

Review 212

Overview of maternal-fetal
exercise physiology, summarize
effects of PA during pregnancy
on maternal-fetal outcomes

Improved insulin sensitivity with aerobic exercise

PA before and during pregnancy, especially at a
moderate-to-vigorous intensity level, have a lower risk
of developing GDM.

Protective affect against development of GDM. 50%
risk reduction for developing GDM for physically active
women with increased BMI, compared to sedentary
controls.

Moderate-to-vigorous physical activity before and
during pregnancy protect against hypertensive
disorders, e.g. pre-eclampsia, and propose a 40% risk
reduction. One study suggests that extreme amounts of
aerobic exercise in the first trimester may increase the
risk of developing preeclampsia.

Prather et al. (41)

Review of original 86
studies and
systematic

reviews

Briefly summarize known
maternal benefits of exercise

Improved cardiovascular function

Lower risk for GDM in both obese and not obese
women

Reduced need for insulin with strength training for
women with GDM

Improved strength and lean muscle mass
Beneficial for weight management for both normal-
weight, overweight and obese women

Reduced low back pain with individualizes exercise

Nascimento et al. (61)

Review of RCTs 19
on healthy

women

undergoing

physical exercise.

Update on recent evidence on
effect of exercise during
pregnancy

PA prevents EGWG

PA is a recommended intervention for GDM control,
although conflicting findings in the literature (no effects
in one study (low adherence), others find improvements
in maternal glucose tolerance, reduced number of
women requiring insulin and no cases of GDM).
Strength training was found to improve glycemic control
and reduce the number of women in need of insulin.
PA could prevent pre-eclampsia.

Conflicting findings on musculoskeletal discomforts and
urinary incontinence.




‘Buieg-||om jo asuas panoidwi
pue uonoejsiies Apoq pasealsoul 0} Bunuiod ‘pjing

‘SYM G| ¥m/sawl
¢ ‘ay} Buiyolens

Apoq pue |ang| ABisus ‘yibualiis Jenosnw ‘BullWE)s -oepinelbiwnud pue solusyisijed (g8)
[eaisAyd ul sabueyd paaiadiad 10} punoy sem ©)) pue Aieluapas ul se|gelieA [ealbojoydsAsd pue ‘SaIlIAIOe BsI01aXxd  '[e 18 Bulels
)3 usaM}aq $8409s abueyd ul saoualaip JuediIubIS [ea1sAyd uo 8S1219X8 JO 1080 Bulwex] Gl 92l1qoJae jo Alalep 1 DY -zanbuej

"alreuuolisanb 10D paiejal-yiesy ayj Jo sulrewop "UOIIUBAJIBIUI YlUOW-E By} Jaye
1sow ul JuswaAoidwi 0} spual) os|e aiam atay] "dnoib  Ajereipswwil pue auljaseq Je AsAINS yjesH
[0J1u0D 8y} 0} pasedwod ‘yyeay |essusb ‘pue ured Ajpoq Wwo4-Hoys Apnis awoainQ [ed1pajy sy} ‘9S10J9X9
‘uonouny jeaisAyd uo asow Apueoiyiubis paaocsdwi dnoab JO UOISIOA UBIqWIOj0) 8y} AQ painseaw olqoJae pasiniedns (9g) B 19
9S10J9X%d 8y "oy Jo Aufenb pajejai-yyesy paroidu 70D palejal-yyesy uo Asueubaid ulw Q9 Jo syuow  elajeqezuy
Aoueubaid Bunnp asioiaxs d1qoiae pasialedng Buunp asiolaxa 21qoJak JO 109)J0 SOssy 9 € :uonuamBlul “10Y eAOJUOI
AWM €
S9SSE|O SOIq0JIO. JoJeMm
*dnoub j01u02 ‘UlW OG :uolUdAIBIU|
By} pue 8sI249Xd 8y} Y1oq ul $8109s-700 ybiH -wesboud 1Oy B yum uonounfuod
as1019%8 8y} J0 Njouaq swos palodal sjuedioiued ‘uswom jueubaid ui 70D ul pawuopiad (98)
98Ul "JOD PUB SOIqOJSE Jolem USSM]IS] UOIIBID0SSE O U0 wesboud asiolaxa ue Jo 108)19 alenjea] 99 Apnis anjesedwo) e 18 wijeA
(0°0=d) AjoAn0adsal o pue H3 ay} ui ‘,pooh ‘sawo91no Aoueubaud Jaylo ‘SHM
Alan, se sniels yjeay Jiayl paAlddlad uswom Jo %¢ /e pue yjeay jo suondeoiad jeulajew uo 0g idde ‘Yma ¢ “ulw Gy (¥8)
pUB °,G'HS "D Ul SNIE}S Yjeay Jo uondaoiad pasealou]  9SI0Ioxe 91elapol JO 109448 dU] SSOSSe 0] 08 -GS :uonuasadU| "1DY [e 10 1BMeleg
‘Buljdsunod as1o1axd
awoy + sas|oloxa
‘sdnoub yloq 10} swi} JBAO ‘uswom JybBiamiano pue asaqo jueubaid Alususyul selspow 0}
1819-TODOHM J0 Surewop [e100s pue [eaisAyd jo 8100s ur (700) 8y Jo Aurenb jo uondaolad b1l "M SOSSE|D "UIWQY
uBaW Ul 8SB8I08p UBOUBIS "H7) pue HJ UsaM]aq dy] pue SawWo91N0 [eleullad/ [eulaiew pasinladns Apjeam () e
700 jo uondaoiad ayj Ul UOIBLIBA 108))B 10U PIP 8S10J9X] UO 9SI019X8 JO BAI08}} Y} 81EN[BAS 0] ) :UOIUBAJIBIU| "1 DY  OJUBWIOSEN
"(919s 0-S30 8yl ‘(uonuanidlUl JBYE puB BUIlBSE] 1B "uolexe|al pue
uo sjuiod  soualayip dnoib usamiaq) O 01 pasedwod  painsesw ‘g-S39) swoldwAs aaissaidep Buiyoledis ‘oiqosse “uiw  (g}) BIUO|OD
3 ul swoldwAs anissaidep paonpal ueolubis U0 9S1019X8 JIg0Jak JO 108))0 sulwex] 08 09 :uonusadlul 10y -opajqoy
(u)
uoISN|duU09/}NSay awoono/esoding azis ajdwes ubisap Apnis sioyiny

§2U02IN0 [P2130]0YIASd [PULIDUL UO 2S512.49X2 JO S10[[ [T 2]19D],

Z Xipuaddy



Appendix 3 — Approval letter from the Regional
Committees for Medical Research Ethics

Norsk samfunnsvitenskapelig datatjeneste AS
NORWEGIAN SOCIAL SCIENCE DATA SERVICES

Lene A.H. Haakstad

Seksjon for idrettsmedisinske fag
Norges idrettshogskole
Postboks 4014 Ullevil Stadion
0806 OSLO

Vér dato 17.12.2007 Vérred: 17804/ 2 /KH Deres dato Deres re”

TILRADING AV BEHANDLING AV PERSONOPPLYSNINGER

Vi viser til melding om behandling av personopplysninger, mottatt 30.10.2007. All nadvendig
informasjon om prosjektet foreld i sin helhet 17.12.2007. Meldingen gjelder prosjektet:

Graviditet, fyiisk aktivitel og overvekt
Norges idrettshogrkole, ved institugjonens overste leder
Lene ALH. Haakstad

Personvernombudet har vurdert prosjektet, og finner at behandlingen av personopplysninger vil veere
regulert av § 7-27 i personopplysningsforskriften. Personvernombudet tilrir at prosjektet gjennomfores.

Personvernombudets tilriding forutsetter at prosjektet gjennomferes i trid med opplysningene gitt i
meldeskjemaet, korrespondanse med ombudet, eventuelle kommentarer samt personopplysningsloven/-
helseregisterloven med forskrifter. Behandlingen av personopplysninger kan settes i gang.

Det gjores oppmerksom pé at det skal gis ny melding dersom behandlingen endres i forhold til de
opplysninger som ligger til grunn for personvernombudets vurdering. Endringsmeldinger gis via et eget
skjema, hup://www.nsd.uib.no/personvern/melding/pvo_endringsskjema.cfm. Det skal ogsi gis melding

etter tre dr dersom prosjektet fortsart pagr. Meldinger skal skje skriftlig til ombudet.

- Personvernombudet har lagt ut opplysninger om prosjektet i en offentlig database,
N hup://www.nsd.uib.no/personvern/register/.

Personvernombuder vil ved prosjektets avslutning, 30.03.2009, rette en henvendelse angdende status for
behandlingen av personopplysninger.

Vennlig hilsen

2{% UAJ Ererst Flavards uy

Bjorn Henrichsen Kjersti Havardstun

Kontaktperson:Kjersti Havardstun tlf: 55 58 29 53
Vedlegg: Prosjektvurdering




Appendix 4 — Approval letter from the Norwegian
Social Science Data Services

UNIVERSITETET I OSLO

DET MEDISINSKE FAKULTET

Professor dr. scient Kari Be Regional komité for medisinsk forskningsetikk
Norges Idrettshogskole Sor- Norge (REK Ser)
Pb 4014 Ulleval stadion Postboks 1130 Blindern
0806 Oslo NO-0318 Oslo

Telefon: 228 44 666

Telefaks: 228 44 661
Dato: 20.02.2006 E-post: rek nedisin.uio.no
Deres ref.: Nettadresse: www.etikkom.no
Vir ref.: $S-05208

S-05208 Graviditet, fysisk aktivitet og overvekt - Et randomisert, kontrollert treningsforsek (RCT)
som ser pi effekt av moderat, regelmessig fysisk aktivitet for stabilisering av vekt hos overvektige
gravide -

Vi viser til e-post 09.08.05 med vedlegg: revidert informasjonsskriv og samtykkeerklering.

Komiteen tar svar pA merknader til etterretning. ‘

Komiteen har ingen merknader til revidert informasjonsskriv og samlykkeerklmring.

Komiteen tilrdr at prosjektet gjennomfores

Vi ansker lykke til med prosjektet!

Pga en inkurie har henvendelsen ikke blitt besvart tidligere.

Med vennlig hilsen

1
A ‘u‘f-—vi{\' o
Kristian Hagestad

Fylkeslege cand.med., spes. i samf.med ar
N Fungerende leder \b‘ﬁ
Tone g

Radgiver
Sekretar




Appendix 5 - Participant information

?\IDF\.“GEE IDRETTSHOGEKOLE

Til dog som er gravid
Forespersel om & delia | et treningsforask

Det har veart en @kning | forekomsten av overvekl hos kvinner og en kraftig parallel
gkning | andelen barn med hay fadselsvekt (= 4000 g) de siste 10 ari Norge. Denne
utyiklingen er knyttet til @kt forekomst av svangerskaps- og fedselskomplikasjoner
bade for mor ag barn._ [ tillegg synes hay fadselsvekt 3 gi akt risike for overvekl og
diabetes senere | livel for mor og barn

I Morge mangler vi data vedrarende totalt fysisk aklivitetsniva (arbeid. transport,
neermilj@ og fritid) blant gravide, og om fysisk aktive har en mer gunstig vekiakning |
svangerskapel. Fa studier har sammenlignet data pa fadselsvekt hos barnet og grad
av fysisk aklivitet hos gravide

Hensikien med detle forskningsprosjekiel er & underseke sammenhengen mellom
fysisk aklivitetsniva, veklakningen hos mor, barnels fedselsvekl, samt svangerskaps-
og fadselskomplikasjoner

Treningsforsak
Ca 100 gravide kvinner blir tilfeldig delt inn | en reningsgruppe (50) eller kontrollgruppe
(50). Begge gruppene skal gjennomga falgende prosedyre

Svangerskapsuke 12-24 (test 1) og 32-38 (lest 2)
* Helsekartiegging og sparreskjema om fysisk aklivilel, livskvalilet og helse
» pale vekt og hayde, samt hudfoldtykkelse pa ticeps, subscapular og lar
+ Gjennomfare arbeidsbelasining og kartlegging av fysiologisk respons mht bl a
laktatproduksjon, hjertefrekvens, VOqz og blodirykksrespons
Arbeidsbelasiningen foregar ved gennomfaring av lakiatprofil pd submaksimale
belastninger ved gange pd tredemalle

& 2 UEEE i!tﬁ!itﬁEEUEI!

Helsekarlegging og sparreskjema om livskvalitet og helse

Reqgistrering av barnets fadselsvekl og eveniuelle fadselskomplikasjoner
Male vekt og hayde, samt hudfoldiykkelse pa ticeps, subscapular og lar
Gjennomfare arbeidsbelasining og kartlegging av fysiologisk respons mht bl.a
laktatproduksjon, hjerdefrekvens, VO: og blodirykksrespons

Dersorm du loddirekkes Ul 8 veare med i reningsgruppen far du 1 tillegg tilbud om
spesielt tirettelagt treningsprogram Kl musikk og rask gange. Programmet inkluderer
30 minutter med utholdenhetstrening. resten av timen (del 2) vl bli brukt ti
styrketrening, ergonomi og avspenning

Malsetlingen er du deltar pa trening hos oss to il tre kvelder | uken, og videre
oppfordres til selvvalgt fysisk aktivitet hjemme (30 minutter, for eksempel rask gange)
de dagene det ikke tilbys organisert trening ved Norges idretishagskole

Teslene agleller reningene medfarer ikke noen risiko eller negativ pavirkning for deg
eller barnet ditt



?\IDF\.“GEE IDRETTSHOGEKOLE

Ekstraundersakelsens pa Morges idrelishagskole vil ta ca 1 thme og 30 minutter hver
gang (totalt 3 ganger)

Alle tester og trening er selvsagt gralis | de ukene prosjekiel foregar

Deltagelse er helt frivillig, og du har anledning til & trekke deg fra prosjekiel nar du
matle anske del, uten & matie oppgi grunn for detie. Alle resultater vil bli behandlet
konfidensielt, og kun kodenummer, ikke navn, vil bli lagt inn pa datamaskin for videre
analyser. Prosjekiet er vurdert av Regional komité for medisinsk forskningsetikk og
Datatilsynet

kari Ba, professor droscient, Lene Haakstad, cand. scient
fysiolerapeut dr. grads stipendiat



Appendix 6 — Health survey questionnaire

Skjema 1

Helsevurdering

KODE: Hvis du svarte NEI pa alle sporsmilene kan du trvgt delta i
treningsprogrammet. Svarte du JA pa et eller flere av
tilfredsstiller du dessverre ikke inklusjonskriterine for
prosjektet (kontraindikasjoner for trening under graviditeten)

Vennligst svar pd alle sporsmalene

1) Har du hjertesykdom/hjertefeil?

2) Har du heyt blodtrykk?

3) Reyker du ni?

4) Har du hatt mer enn to tidligere aborter?

3) Har du bladninger (etter uke 12)7

6) Har du ubalansert stoffskiftesykdom?

T) Har du svangerskapsforgifiming?

%) Har du noen andre sykdommer du vil nevne

ODOoOoOoQOgoQgaos
DOoOoQ0QoOoQQgod

Jeg har mottatt sknftlig og munthg informasjon om studien og
samtykker i & delta?
[]1a [JNEL

9) Tar du noen form for medisiner?

O
O

Hyilke? Signatur




Appendix 7 — Exercise program

5 min.

35 min.

15 min.

5 min.

Warm up:

Standing on the floor. Flexibility and breathing exercises

Aerobic dance, intensity 12-14 (somewhat hard) on the Borg scale:

Low impact exercises on the floor, or step training. No jumping or
running. Focus on safety and mastering (minimizing step length and
rotation, avoiding crossing of legs and quick changes of position and

direction)

Strength training, 12-15 repetitions, maximum three sets:

Focus on upper/lower extremities, back-, pelvic floor- and deep

abdominal stabilization muscles

Cool down:

Stretching, relaxation and body awareness exercises



Skjema 3

Test 1[]
Test 2[]

KODE

Dette sparmeskjema tar utgangspunkt i hvordan du stort sett opplever
din livskvalitet, helse og andre sider ved livet ditt. Tenk tilbake hvordan
du har hatt det siste 4 uker. Hvis du er usikker pa hvilket
svaraltemativ du skal velge, er gieme din fersie reaksjon et godt
utgangspunkt. Seit kun eft kryss.

1. Hvordan ...__ du vurdere kvaliteten pa livet ditt?
2 3 4 5 &

Svart dirlig _H__uDD_H_DmH.;&
1. Hvor ﬂ_.._w,m.._Hm m—.unﬂm_upm% _.M—.mmw din?
Svartutilfreds ] (] O O O O Svert tilfreds

3. Har du nok mHm-.n— til dine nhw_.ﬂm IE.EE._..
1l 3

EF.EFFEDDDDDD Fullstendig

4. I hvilen grad foler du at livet er meningsfullt?
1 2 3 45 &

Tkkeidetheletat [] [1[] L]0 L] Isverthoy erad

5. Kan du ugnmﬂ _-R..-E-&m .En,__
3

E_E_EFE_H__H__H__H_D_H_ Fullstendiz

6. Hvor tilfreds er du med hvordan du sover?
1 2 3 45 &6

Svartuilfreds [] [ 0 O [ Svert tilfreds

Appendix 8 — Questionnaire on psychological outcomes

7. Hvor En—dnm_mq _.._u,u .wE u%aﬂhwﬂuun&?ﬁ
Svartutlfreds [ [ O O OO Sveert tilfreds

8. Hvor tilfreds er du med deg selv?
l 32 3 4 5 &
Svarutilfreds [J ] OO OO Sveerttilfreds
9. Hvor tilfreds er du med ditt forhold til andre mennesker?

Svart utilfreds _H__H__wn__m__n__n_ Svart tilfreds

10. Hvor ofte opplever du negative folelser som £ eks at du er
trist, —.E.E._mr ...ﬂ.mu:,__m m__m_. deprimert

Alitid _H_ _H_ _H_ _H_ _H_ _H_ Aldni

11. Hvor ofte foler du deg sliten?

Hele fiden __n_ _W_ _W_ _m_ _W_ _m_ ke i det hele tatt

12. Fir du den type stotte som du frenger fra andre?
Ikke i det hele tatt _HH__W_W_H&__W__H_“_ Fullstendig
13. Hvor trygg nm._m_. du .mmn nh &umm-mo

Tkke i det hele taft _H_ _H_ OO0 0 1sverthey grad

14. Hvor mye n_amz. du deg over _ﬁ.ﬁa
1 3 4 5

Ikke 1 det hele tatt _u oocooo D I svart hoy grad
15, Foler du deg ensom?

1 2 3 4 5 6
amd OOODOOO Aex
16. I hvilken grad har du mulighet for i delta i
fritidsaktiviteter?

1 2 3 4 5 6
Dkeidetheletatt [] [ J [0 [J ] Fullstendiz



Appendix 9 — Health and lifestyle questionnaire

2 A

Sperreskjema om
graviditet og fysisk aktivitet

BAKGRUNNSOPPLY SNINGER

ED
o [Jensig
[Jsamboser [Jannet
4. Etnisiat

5 Erdufadti Narga?

[]da L

6 Raeyker dudaglg?

[J.a nEl

T.  Erdu utsatt far passiv reyking i dagligivat?

[Jua el

8 Erbametunnfanget ved kunstig bafrukining'preverersmeatodan?

[]a CIHEI

8. Hva er din hayeste fulfarte uidannelsa?
|:|G rurnskabe |:|H pgskale/universitet inntil 4 ar
D"u’ deregaande yriesfaglg DH agskaba/universitet mer ann 4 ar
D"u’ daregaende almeannfaglig Dﬂn nan utdannalsa, hva

10. ¥rka/sfiling
[JHetse- og amsarg [ industr

DUndenr sringforskning DB}-‘gg"anegg
Qkantar [annat



11. Arheidar du utenom hjaemmeat?

s [JnEl

[ Studant [Jannet
12. Dersom Ja, hvar star stillings prosant har du pad ndvarends tidspunkt?

12 a) Er du for tiden sykemaldi?

] [IHEI
b) Dersom JA, hvar stor prosentandsl er du sykemealdt?

TRANSPORTAKTIVITETER

13 a) Bruker du daglig matoriser transpormiddel (b, buss, fog, trikk, t-hane)?

[Jua  [JNEI

b) Darsam JA, lvar lang tid bruker du giennomsnitiig per dag i transpartmiddabst?

[Osindra enn 15 min [ 1-1.5 tma
[J15-30 min [ owver 1.5 time — 2 timar
[(Jowver 30-60 min [] mer ann 2 fimer

14 a) Kan du angi hvor mye du totatt gir (bruker bana) i lepet aven dag (f.eks. 11 og fra arbaid,

hanie/bringa barn, 1 og fra butikken, asv.)?
{Mosjons- og treningsturer, samit det du gér i arbeidstiden skal ikke rapporteres her)

[Imindra &nn 5 min [Jover 30 - &0 min
[]5-15 min [Inter enn &0 min
[Jovar 15 - 30 min [ Gar sieiden sller sidri

b) Er datte mindra tid ann du nomatt villa brukt bena (gatt) dersom du ikke var gravid?

- LS

15 a) Kan du angi hvor mye du totat sykler i lepet av en dag? {f.eks. 1 og fra arbaid,
hentatbringa bam, ti ag fra butikkean, asv.)?
(Mosjons- og treningsturer skal ikke mpporeres her)

[(Mindre enn 5 min [Jover 30 - 60 min
[]5-15 min [Ineer enn 60 min
[(Jowear 15 - 30 min [] Gar sjeiden allar aidn

b) Er datta mindre tid ann du normalt vila brukt dersom du ikke var gravid?

s [JnEl

P



JOBBAKTIVITETER

16. Huvordan utforer du ditt arbeid hovedsakelig?
[Ostwasttands
[Ostaends
1 bavegsisa

17, Hwvar lang tid bruker du pa disse aktivitetens i lepat av en normal arbeidsdag?
a) Maget anstrengandsa aktivitet (funge left, tungt byggearbaid, gravearhaid ol J?

[]0 tirmer []4-5 timer
[IMindre enn 30 min [] &-7 fimer

a0 min - 1 tima [ & timer aflar mar
[]2-3 timar

b] Middels ansfrengenda fysisk aktivitet (rydde, vaske, pleie/siel, herea letle ting o)?

[0 timer []4-5 timer
[IMindre enn 30 rmin [] &-7 fimer

[]30 min- 1 tima ] & fimer atar mear
[J2-3 timar

c] Gahevegalze?

[Jo timer [] 4-5 timer
[Mindre enn 30 min [ -7 fimear

[]30 min- 1 tima [] & fimer afler mer
[Jz-3 timer

d] Stllesittende aktivitetar?

[Jo timer [] -5 timer
[IMindre ann 30 min [] &-7 fimer

(]300 min- 1 tima [] & fimer afer mer
[]2-5 timer

18. i du karakterisera jpbban din som fysisk krevends?
DJA. BEE T B e e

L8 09 1, SPEETEN ..o
[InEl spasifiser ...

e



AKTIVITET | HIEM OG NAERMILJE

19. Hwvar lang tid hruker du pa ledt til middels anstrengende arbaid | hjammeat daglig?
{F.eks. stavsuge, vaske gulv, trappevask, imnkjap av mal, plele og omsomgsoppgaver]

|:|{I1irnaf Ddéiim&r
Dhl'l'mdf-a ann 30 min D §-7 fimar

[(J30 min- 1 tma [ & fimer star mer
[J2-3 timer

20. Hvar fysisk anstrengande ar dine daghge omsargsoppgaver og gieremal i og rundt hjpmmet?
[Jveldig et [Janstrangends
DLE‘H DE\I’.FEﬂ ansfranganda
|:|Li11 anstrangenda

ROLIGE AKTIVITETER

21 a) Hwor manga fimear brukar du iotalt ti stlasittende aktivileter daglig (bade i arhaid og fritid j?
{se TV, slappe av, lese, Imemet, PC, hare p& musikk, komtorerbeid m.m.)?

Huerdiag HikaTridag

Mindra enn & timer
T-8 fimar

9-10 timar

11-12 timer

13- 14 fimer

Mear ann 14 timer

b} Erdette mer tid enn du narmalt vike brukt pa stllesittends aktviteter dersom du ikke var
gravid?
|:| Mar tid pa stlasittande aktviletar
|:| Lika mye tid pa stllesitende akivitetar
[IMindre fid pa st@asittende aktivitelar

22 a) Hwor mange timear sover du vanligvis i lepat av et degn?

Huerdiag HizkaTridag

Mindra enn 4 fimer
4-6 fimer

-8 fimar

8-10 timar

10-12 timar

Mar enn 12 timer




b} Erdette mer tid enn du narmalt vike sovet darsom du ikke var gravid?
[ saver mar som gravid
[(Jsaver like my= na
[Jsaver mindre na

SVANGERSKAPSKOMPLIKAS)OMER

23, Har du tidiigere og/alar i din navarenda svangerskapsuke noan svangaerskapskomplikasjonar?

] & [ e

24_ Har du fidiigere ogfalar | din ndvaerende svangarskapsuke sevnproblamar?

[J4a [nEl

25. Har du tidiigara og’aBar i din navarende svangerskapsuke vad plagset mad uvanlg tretthat?

[Jia  [JNEI

26 Har du tidiigara ag/abar i din navarends svangerskapsuka problemar mad nummeanhatidarkg
sirkulasion? (for eksempel i firgre ogieller tanr

s [JNEl

2T. Har du tidiigere og'abar i din navarenda svangerskapsuke problemear med legghkrampar?

e [OwE

28. Har du tidiigare ogfabar i din navarenda svangerskapsuke problemar med hakhrannfure oppstat?
AL [JnEl

29. Har du tidiigere og'abar i din navarenda svangerskapsuke problemer med kvalme'opphkast?
(AL [nEl

30. Har du tidiigere ogfabar i din navarenda svangerskapsuke koordinasjons- aogiabar balans eproblamer?

[J4a [uEl

3 a) Har du tidiigara agfeBer | din navaerande svangarskapsukea problamer med magafamfunksjonan?

[#a  [NEI

b] Huvis JA, pa hvilkan mate?

DFummq:ldsa [ Les magsa
[]Treg mags [piar=
D Annat

32, Har du tidiigere og'abar i din navarenda svangerskapsuke problemer med hovne ban‘edem?
A [JuEl



33, Har du tidiigara ag/abar i din navarende svangerskapsuka vard plagst mad hodepina’migrana?

& [OwEl

34, Har du tidligare ogfabar i din navaranda svangerskapsuke problemar med araknuter, hemmarnidar
ag/abar brakk?

- OnEl

35 a) Har du tidigere agieller | din navarende svangarskapsuke vaert plagat med smerar |
bakkenomradeat?

[Jua  [JNEI

b) Hvis JA, hvor er smarena lokalisard?
[ Foran {symiysen)
[J&ak, ensida
|:|Bak. to sidar
|:| Bade faran ag bak {an sida)
[(Jeade faran ag hak {ta sidar)

€] Huvis JA, har du hatt 58 stare vansker at det har hammet deg i uffering av daglige gjeramal?

[Jua  [JNEI

d] Hvis JA, har du hatt 58 store vansker at det har hammet deg i uffering av fysisk akfivitet?

J4a [uEl

&) Hvis JA, har du hatt 58 store vansker med a ga at duma bruke siokk allar krykkar?
[ ikke i dat hate tatt
[Jikke s& afte
1 pariadar
[IMesteparten av fiden

[(Onei

36 a) Har du tidiigere ogfeBer | din naveerande svangarskapsuke vaert plaget mead smarbar i
ryggen?

[J4a [uEl

b) Hvis JA, hvar er smarena lokalisard?
|:| {vre dal av ryggan
1 karsrygg wten uisirdling 18 ben {a)
[ karsrygg med usirding 18 ben {a)



b

€

Hvis JA, har du hatt 54 store vanskar at det har hammet dag i utfering av daglige gjeremal?

& [OwEl

Hvis JA, har du hatt 54 store vansker at det har hammet dag i uffering av fysisk aktvtet?

[Jua  [JNEI

37 a) Har du tidiigere agieller | din navarande svangaerskapsuke wart plagat med urinlekkasja?

b

cl

d)

e]

& [OwEl

Hvis JA, hvor ofie kekker du urnin?
Dﬂrntrerltan gang i uken aller sjeldnarna
[Jz-3 ganger i uken
[]ca 1 gang per dag
|:| Flare ganger par dag
[JHele fidan

Hvis JA, hvar mya unin tror du at du ke kkar?
[Joraper {en Ften mangda)
[Jsma skvetter {en moderat mangda)
[Jstere mangder (an star mangdsa)

Hvis JA, nar lekkar du urin?
|:| Lekker fer jeg nar toalettet (ved sterk vannlatingstrang)
|:| Lekker nar jag hoslernysar ebar ler
[JLekker nar jag sover
[JLekker nar jag ar fysisk akiiv frener
|:| Lakkear nar jag har tisset og har tatt pa meg ki=mea
|:| Lakkear uien noan applagt grunn

Hvis JA, har du hatt 54 store vanskar at det har hammeat dag | utfering av daglige gjeremal?

[J4a [(nEl

Hvis JA, har du hatt 548 store vansker at det har hammet dag i utfering av fysisk aktvtet?

[Jua  [JNEI

38 Har du tidiigera oglelbar i din navarends svangerskapsuka var plaget mad kekkasje av luft?

[Jua  [JNEI

39_ Har du tidiigera aglelar | din ndvarends svangerskapsuks var plagst mad kekkasje av avianng?

A OnEl



40. Har du tidiigere og'abar i din navarenda svangerskapsuke v plagat mad dapresjon ebar andra
psykiska plagar?

DJA |:| NEI

41. Har du tidiigera og/aber i din navarende svangerskapsuke v plaget mad heyt blodtrykk?
DJA |:|NEI D".-'mikka

42 Har du tidiigara ag/aBar i din navarends svangerskapsuks hatt sukker i urinan?

(44  [INEI []Vetikke

43. Har du tidigere og'eBar | din ndverende svangarskapsuke hatt eggehvite {protein) iurinan?

[Jua [INEI [ Vetikke

Copoyri ght 20417 Morges idretshisgskole
Lene A H. Haakstad
Alle rettigheter reservert


















