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Abstract

Background: Women who are physically active during early pregnancy have notably lower odds of developing
gestational diabetes than do inactive women. The purpose of the intervention was to examine whether intensified
physical activity (PA) counseling in Finnish maternity care is feasible and effective in promoting leisure-time PA
(LTPA) among pregnant women at risk of gestational diabetes.

Methods: Fourteen municipalities were randomized to intervention (INT) and usual care group (UC). Nurses in INT
integrated five PA counseling sessions into routine maternity visits and offered monthly group meetings on PA
instructed by physiotherapists. In UC conventional practices were continued. Feasibility evaluation included safety
(incidence of PA-related adverse events; questionnaire), realization (timing and duration of sessions, number of
sessions missed, attendance at group meetings; systematic record-keeping of the nurses and physiotherapists) and
applicability (nurses’ views; telephone interview). Effectiveness outcomes were weekly frequency and duration of
total and intensity-specific LTPA and meeting PA recommendation for health self-reported at 8-12 (baseline), 26-28
and 36-37 weeks’ gestation. Multilevel analysis with adjustments was used in testing for between-group differences
in PA changes.

Results: The decrease in the weekly days of total and moderate-to-vigorous-intensity LTPA was smaller in INT
(N = 219) than in UC (N = 180) from baseline to the first follow-up (0.1 vs. -1.2, p = 0.040 and −0.2 vs. -1.3, p = 0.016).
A similar trend was seen in meeting the PA recommendation (−11%-points vs. -28%-points, p = 0.06). INT did not
experience more adverse events classified as warning signs to terminate exercise than UC, counseling was
implemented as planned and viewed positively by the nurses.

Conclusions: Intensified counseling had no effects on the duration of total or intensity-specific weekly LTPA.
However, it was able to reduce the decrease in the weekly frequency of total and moderate-to-vigorous-intensity
LTPA from baseline to the end of second trimester and was feasibly embedded into routine practices.
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Introduction
The health benefits of physical activity (PA) among the
general population are well documented. For cardiovas-
cular health an accumulation of a minimum of 150 min
of at least moderate-intensity PA spread evenly over
at least three days of the week is recommended [1]. In
Finland only half of the adult population meets this
recommendation [2].
The general PA recommendation for health is also

valid during uncomplicated pregnancy [1,3,4]. However,
during pregnancy women’s PA tends to decrease [5,6]
and shift from moderate to light-intensity [5,7,8] due to,
for example, physical limitations [9,10] and fear of harm-
ing the fetus [10,11].
Moderate-intensity PA has not been shown to be dele-

terious to pregnancy outcome [12-14] but, instead, is
associated with a number of benefits for both mother
and fetus [15-17]. Examples of maternal advantages are
improved cardiovascular function, limited pregnancy
weight gain, decreased musculoskeletal discomfort,
reduced incidence of muscle cramps and lower limb
edema, improved mood stability and attenuation of ges-
tational hypertension and gestational diabetes [15].
Today, special interest focuses on gestational diabetes,

which is the most common complication of pregnancy
[18] and may later in life lead to a 71% higher incidence
rate of type 2 diabetes in mothers with gestational diabetes
than in mothers with no gestational diabetes [19]. Gesta-
tional diabetes can also cause fetal macrosomia, birth
trauma to mother and baby, induction of labor or caesar-
ean section and transient neonatal morbidity, neonatal
hypoglycemia, perinatal death and obesity and/or diabetes
developing later in the baby’s life [20]. A recent meta-
analysis suggests that women who are physically active
during early pregnancy may have 24% lower odds of devel-
oping gestational diabetes than inactive women [21].
Promoting PA during pregnancy among women at risk

for gestational diabetes is therefore important. Concern
about the health of the babies may also make women
more receptive to health education and behavioral modifi-
cations during pregnancy than when not pregnant
[18,22,23]. Studies show that receiving advice from health
professionals in early pregnancy may be an important pre-
dictor of regular exercise in late gestation [24,25] and
pregnant women may need information and encourage-
ment especially in engaging to moderate-to-vigorous-in-
tensity PA [26,27]. Finnish maternity care provides a
favorable frame for behavior modification enabling indi-
vidual counseling and frequent support with an average
number of 16 personal contacts with a nurse or physician
during pregnancy [28]. It is also free of charge and utilized
by practically all pregnant women [29].
To date, no studies have been published on the effects

of counseling on the PA behavior of pregnant women at
risk for gestational diabetes. The studies aiming to pre-
vent gestational diabetes have mostly used structured ex-
ercise e.g. [30-34]. One exception is the ongoing study
by Chasan-Taber et al. [35], which is based on one face-
to-face counseling session in hospital, use of pedometers
and activity logs and follow-ups by mail and telephone.
The purpose of the present study was to examine

whether intensified PA counseling in Finnish maternity
care is feasible and effective in promoting leisure-time
PA (LTPA) among pregnant women at risk for gesta-
tional diabetes. The study is part of a larger intervention
aiming to prevent gestational diabetes through lifestyle
counseling [36]. The effects of the intervention on gesta-
tional diabetes and on other lifestyle issues have been
reported elsewhere [37].

Methods
Participants
The complete description of study design and methods
can be found in a separate article [36]. The study was
approved by the Ethical Committee of Pirkanmaa Hos-
pital District. Fourteen municipalities from South West
Finland and 53 public health nurses working in the ma-
ternity clinics of the municipalities participated in the
study. The municipalities were arranged into pairs,
which were matched for the size and socioeconomic
level of the population, annual number of deliveries, in-
cidence of gestational diabetes and neighborhood pat-
tern (urban/rural) obtained from public registries and
estimations provided by the municipalities.
The municipalities were randomized in pairs to inter-

vention (INT, N= 7) and usual care group (UC, N= 7).
As the pregnant women contacted their maternity clinic,
which was determined by their place of residence, to set
the first appointment at 8-12 weeks’ gestation, the public
health nurses in INT (N= 23) and in UC (N= 30)
recruited those with at least one risk factor for gesta-
tional diabetes (BMI ≥ 25 kg/m2, gestational diabetes or
any signs of glucose intolerance or macrosomic newborn
(≥ 4500 g) in any earlier pregnancy, type 1 or 2 diabetes
in first or second grade relatives, age ≥ 40 years). The re-
cruitment period lasted from October 2007 to December
2008. Women were excluded if they were under 18 years
of age, unable to speak Finnish, had multiple pregnancy,
gestational or type 1 or 2 diabetes, physical restriction
preventing PA, substance abuse, treatment or clinical
history of any psychiatric or other illness.

Physical activity counseling
Intervention group (INT)
The structure and topic of PA counseling were based
on the model by Laitakari and Asikainen [38], which
combines a logical sequence of work steps for health
care purposes, personal aspects, stage of adoption,
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determinants of PA, educational concepts and strategies
for maintenance. The procedure has been found feasible
in Finnish maternity care among first time pregnant
women not screened for any specific health risks [39].
One primary and four booster PA counseling sessions

were integrated to five of the routine visits to a public
health nurse. The most important rationale for the tim-
ing and the number of sessions was the transferability of
the intervention to routine practices after the study.
Therefore the sessions were integrated only into normal
check-up visits, not into the visits involving special pro-
cedures such as ultrasound or a physician contact. The
nurses were trained for the PA counseling procedure
at one full-day session arranged by the researchers.
The primary counseling session was to take place at
8-12 weeks’ gestation and the subsequent booster ses-
sions at 16-18, 22-24, 32-34 and 36-37 weeks’ gestation.
The allocated time for the primary session was 20-30 min
and for each of the booster sessions 10-15 min. The struc-
ture and the topics of the sessions were guided by a coun-
seling manual, which the nurse completed for each
participant at each session. The counseling manual fol-
lowed the principles of the counseling model (38). At the
primary session, the participant’s current LTPA, its suffi-
ciency for health as well as the benefits, barriers, incen-
tives, readiness and goals of LTPA as well as indications to
stop PA were discussed with the help of a take-home leaf-
let designed for pregnant women. The nurse then assisted
the participant to make a weekly action plan including
LTPA modes and their frequency, duration and RPE (rat-
ings of perceived exertion)-based intensity between 6-20
[40]. The focus was on LTPA of RPE ratings 12-14 (some-
what hard) as suggested in the PA guidelines for pregnant
women [3,4,41].
The minimum weekly LTPA dose entered progres-

sively into the action plan was 800 MET (multiples of
resting metabolic equivalents) minutes. This was deter-
mined as a result of the following procedure: During the
planning phase of the study the CDC-ACSM publication
[42] was the most recent PA recommendation for car-
diovascular health and it had also been deemed valid
during uncomplicated pregnancy [3,4,41]. Based on the
recommendation it was estimated that a minimum of
40 min of moderate-to-vigorous-intensity PA [7 METs]
3 times per week equaling 840 weekly MET minutes was
needed for fitness and 30 min of moderate-intensity
PA [5 METs] on 5 weekdays equaling 750 weekly MET
minutes was needed for health. Both aspects, health and
fitness, were considered because some women may have
preferred to continue their vigorous LTPA during preg-
nancy. As a result, a consensus of a weekly minimum of
800 MET minutes was drawn from the estimates. After
the initiation of the study the PA recommendation for
the general adult population was updated suggesting 750
MET minutes of moderate-intensity PA as the upper
limit of minimum weekly PA dose for cardiovascular
health [43]. This indicates that the consensus of 800
weekly MET minutes also including light-intensity LTPA
due to participants’ different LTPA backgrounds was
quite appropriate.
After completing the action plan with the participant

the nurse ensured that it included the weekly minimum
of 800 MET minutes. In calculations RPE 6-11 equaled
three METs, 12-14 five METs and 14-20 seven METs
[4,44]. After the visit the participant kept a record of her
compliance by making entries in her logbook. Each
booster session started with a discussion about how the
activity plan had been realized by using the logbook. If
the logbook showed that some parts of the action plan
had not been realized, the plan was revised for the next
visit. Then, also, the weekly MET minutes were recalcu-
lated accordingly. The five action plans with logbooks
comprised the participant’s follow-up notebook, which
was used only for counseling and not for outcome
purposes.
At the primary counseling session the participants in

INT were offered an opportunity to attend monthly the-
matic meetings on PA. The meetings were designed
especially for the study and arranged after working hours
in nearby maternity clinics. The purpose of the meetings
was to reinforce PA counseling by providing information
and social support for behavior change and by introdu-
cing various ways of being physically active. Meetings on
five different themes were arranged on a non-stop basis.
The dates of all the meetings were provided to the parti-
cipants at the primary counseling session. Participants
attended the first theme following their primary counsel-
ing session but eventually participated in all the themes
during the course of their pregnancy. The duration of
each meeting was two hours: 30 min for getting
acquainted, 30 min for the theoretical basis related to
the theme and 1 h for the group exercise related to the
theme. In all the meetings RPE was used for assessing
the intensity of exercise.
The themes of the meetings were: 1) PA during preg-

nancy; benefits, recommendations, home exercise train-
ing (a take-home poster on home exercises during
pregnancy), 2) walking; technique, footwear, training
outdoors, 3) walking; pedometer, Nordic walking, train-
ing outdoors, 4) urinary incontinence; physiology, preva-
lence, treatment, functional training, 5) postpartum PA;
benefits, recommendations, integrating PA into family
life, home exercise training (a take-home poster on post-
partum home exercises).
The physiotherapists of local health care centers or

private clinics conducted the meetings. A week prior to
each meeting a SMS reminder was transmitted to all
participants. A week after the meeting the instructor
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contacted all the participants by telephone to encourage
them to continue with their weekly action plans and to
get feedback on the meeting from those who had
attended. The instructors were trained and provided
with all the material needed for the theoretical and prac-
tical parts of the thematic meetings. Also, they were paid
for the time needed for the training, for the actual meet-
ings and for making the telephone calls. The instructors
used structured forms to keep record on participants’ at-
tendance at the meetings and of the telephone calls.

Usual care group (UC)
Former PA counseling practices were continued in UC.
According to our pilot study most nurses discussed PA
at the first maternal visit [39]. However, the mean dur-
ation of discussions was short, only 7.5 min ranging
from 4 to 13 min. The topics raised most frequently
were pregnancy related physiological changes and exist-
ing PA habits.

Evaluation
Feasibility
Three components were included in the feasibility evalu-
ation: safety, realization of counseling and nurses’ views
on applicability. The indicators and evaluation methods
regarding the components are described in Table 1.

Effectiveness
A baseline LTPA questionnaire at 8-12 weeks’ gestation
and two follow-up questionnaires at 26-28 and 36-
37 weeks’ gestation were self-administered by the partici-
pants in INT and UC to compare the group differences in
changes in the weekly number of days and minutes of
total and intensity-specific (moderate-to-vigorous, light)
LTPA as well as in meeting the PA recommendations for
health by spreading a minimum of 150 min of moderate-
to-vigorous-intensity LTPA over at least 3 days a week [1].
The validity and repeatability of the questionnaire have
been reported earlier [45].
The questionnaire was modified from the International

Physical Activity Questionnaire (IPAQ) (www.ipaq.ki.se)
but several adaptations were made to better distinguish
the structured and unstructured features of PA. The
questionnaire included two basic PA domains: 1) LTPA
excluding household chores indoors and outdoors and
2) household chores indoors and outdoors only. Occupa-
tional PA was excluded because the intervention tar-
geted only leisure physical activity.
Weekly number of days and average minutes per day of

domain-specific LTPA at three intensity levels were eli-
cited. The intensities were described as degree of breath-
lessness (none, some, marked) because the expressions
“light”, “moderate” and “vigorous” may be difficult to
understand for some people [46]. In the analysis the
categories “moderate” and “vigorous” were combined. The
weekly number of minutes spent in intensity-specific LTPA
was calculated by multiplying the minutes per day by the
weekly number of days.

Statistical methods
Descriptive information is given as arithmetic means,
standard deviations (SD) and percentages. Group differ-
ences were based on STATA software (version 11.0) multi-
level analysis, which made it possible to examine the
simultaneous influences of four different levels - pair, mu-
nicipality, nurse and individual - on outcomes and helped
to correct the results for intra-level variation. Xtmixed
(multilevel mixed-effects linear regression) command was
used for continuous variables (weekly number of days
and minutes of total and intensity-specific LTPA) and
GLLAMM (generalized linear latent and mixed models)
command for binary outcome (meeting the PA recommen-
dation for health, self-reported occurrence of adverse
events during or immediately after PA). Four-level random
effects were fitted to the commands.
Individual-level adjustments included in the models

were the baseline value of each specific PA outcome, age
(continuous), pre-pregnancy body mass index (BMI)
based on self-reported weight and height at 8-12 weeks’
gestation (<25, ≥25), smoking status before or during
pregnancy (no/yes), primiparity (no/yes), education (basic,
polytechnic, academic) and working fulltime (no/yes). The
effects of the intervention on continuous variables are
indicated as coefficients (Coeff.) and for binary variable as
odds ratios (ORs). For both, 95% confidence intervals (CI)
and statistical significance levels (p-values) are reported.

Results
Subjects
Of the 2,271 women contacting maternity care during
the recruitment period altogether 726 (32%) were pre-
liminary eligible for the study (Figure 1). Of these, 86
(12%) agreed only to complete the baseline question-
naire and 640 (88%) volunteered for the intervention.
However, 24 of the volunteers miscarried before the ini-
tiation of the study and 174 already had pathological oral
glucose tolerance test at baseline and were thus excluded
as ineligible for the study. From the 442 participants
(246 in INT and 196 in UC) receiving the intervention
14 miscarried (6 in INT, 8 in UC) after initiation of the
study and 29 did not respond to the final survey. This
left 399 participants (90% of 442) in the final sample, of
whom 219 (89% of 246) were in INT and 180 (92% of
196) in UC.
There were fewer women among the participants than

among all eligible women with baseline information
(N= 726), whose BMI exceeded 25 (61% vs. 66%) and
who smoked before and/or during pregnancy (26% vs.

http://www.ipaq.ki.se


Table 1 Feasibility evaluation of the physical activity (PA) counseling procedure

Component and indicator Evaluation method

Safety

Self-reported occurrence of adverse events1) during and
immediately after PA in INT2) and UC3)

Elicited by the nurses from all the participants during booster visits at 16–18, 22–24, 32–
34 and 36–37 weeks’ gestation:

Have you had any of the following symptoms after the previous visit?

List of warning symptoms1) and response alternatives per each symptom: 1 =No,
2 = Sometimes, 3 =Often.

Have you had these symptoms during or immediately after physical activity?

1 =No, 2 = Yes, which symptoms? ___________________

The first question has been reported previously [37]. The latter question was used in this
study to indicate adverse events during and immediately after PA.

Realization of counseling in INT2)

Timing of the PA counseling sessions A specific space was provided in the counseling manual for the nurses to enter weeks’
gestation regarding each counseling session in INT.

Duration of the PA counseling sessions A specific space was provided in the counseling manual for the nurses to enter the time
when each counseling session started and ended.

Number of PA counseling sessions missed Nurses’ notes in the counseling manual under the session in question indicated that the
session was completed. No notes indicated a missed session.

Attendance to physical activity thematic meetings4) Participation lists of the instructors.

Applicability of counseling in INT2)

Applicability of the PA counseling sessions to routine
maternity visits viewed by the nurses.

A 5-point scale in a structured form used in interviewing the nurses by telephone after
the study (1 = inapplicable . . . 5 = very applicable).

1) Nausea, vaginal bleeding, painful contractions, dizziness, dyspnea, headache, chest pain, profound fatigue or weakness and calf pain or swelling classified as
warning signs to terminate exercise during pregnancy [3,4].
2) Intensified PA counseling, intervention group.
3) Conventional PA counseling, usual care group.
4) Participation in all and in at least 3 of the total 5 meetings.
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30%). There were more women among participants
compared to dropouts with polytechnic or academic
education (66% vs. 27%). Also, the participants were
more likely than the dropouts to be primiparous (44%
vs. 28%), smokers before or during pregnancy (23% vs.
0%), working fulltime (63% vs. 55%) and having more
days per week with moderate-to-vigorous-intensity PA
(3.9 vs. 3.4). Baseline characteristics of the participants
in INT and UC are presented in Table 2. As can be seen
from Table 2, some baseline differences also existed
between INT and UC: the participants in INT were
more often than their counterparts in UC academics,
primiparous, full-time workers, non-smokers and less
physically active. Consequently, these differences were
taken into account in analyzing the between-group dif-
ferences in PA changes.

Feasibility
The data on adverse events during or immediately after
PA at 16-18, 22-24, 32-34 and 36-37 weeks’ gestation was
available from 90.9%, 88.6%, 85.8 and 78.5% of the partici-
pants in INT and from 98.3%, 63.9%, 62.2% and 60.0% of
the participants in UC respectively. Approximately one
third of the participants in INT and UC had experienced
at least one adverse event during or immediately after PA
during the course of their pregnancy (Table 3). No
between-group differences were detected in the occur-
rence of at least one adverse event adjusted for possible
confounders. In terms of symptom-specific events, those
most frequently reported by the participants at 16-18,
22-24, 32-34 and 36-37 weeks’ gestation were dyspnea
(10.3%, 10.2%, 14.6%, 18.9%), musculoskeletal symptoms
(10.8%, 14.0%, 19.6%, 20.5%) and miscellaneous (13.8%,
22.7%, 24.8%, 22.4%). Throughout the pregnancy dyspnea
was reported more often in UC than in INT whereas mus-
culoskeletal symptoms and painless contractions were
more common in INT than in UC. Painful contractions
occurred more often in UC than in INT especially from
32-34 weeks’ gestation onwards. The number of miscar-
riages after the initiation of the intervention was 6 (1.8%)
in INT and 8 (2.7%) in UC.

The timing of the counseling sessions was as intended:
The mean weeks’ gestation at the primary session was 9
(range 6 to 13), at the first booster session 17 (range 8-25),
at the second booster session 23 (range 19 to 29), at the
third booster session 33 (range 30 to 37) and at the final-
booster session 37 (range 34 to 40). The mean duration of
the primary counseling session on PA was 21 min (range 5



Figure 1 Participant flow of the study.
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to 55) and the duration of subsequent booster sessions 10
(range 0 to 30), 11 (range 2 to 32), 10 (range 0 to 56) and
6 min (range 2 to 20). Two participants missed the second
booster session at 22-24 weeks’ gestation and three partici-
pants the last booster at 36-37 weeks’ gestation.
The average attendance at the monthly thematic meet-

ings with group exercise was 33% ranging from 20% to
52% in the municipalities. On average, only 6%
(municipality-specific range 0% to 15%) of the partici-
pants attended all thematic meetings and 33% (munici-
pality-specific range 10% to 67%) at least 3 of the
meetings during their pregnancy.
On a 5-point scale the applicability of the primary

counseling session to the routine maternity care was
scored 3.6 (SD 1.2) by the nurses. The corresponding
score for booster visits was 4.6 (SD 0.5).



Table 2 Baseline characteristics of the participants in the intervention (INT) and usual care (UC) group

INT UC

(N=219) (N= 180)

Age in years, mean (SD) 29.5 (4.77) 30.0 (4.68)

Primiparous - N (%) 103 (47.0) 73 (40.6)

Body mass index (BMI, kg/m2) before pregnancy, mean (SD)1) 26.3 (4.9) 26.4 (4.3)

Range of BMI before pregnancy2) 17.0 - 48.5 17.2 - 37.8

Education

Academic, N (%) 58 (26.8) 36 (20.6)

Polytechnic, N (%) 85 (39.4) 80 (45.7)

Basic or secondary school, N (%) 73 (33.8) 59 (33.7)

Working fulltime, N (%) 147 (67.1) 104 (57.8)

Smoking before and/during pregnancy, N (%)3) 44 (20.9) 45 (26.2)
1) Based on pre-pregnant weight and height self-reported in the baseline questionnaire.
2) Outliers of 48.5 and 40.4 excluded from the statistical analysis.
3) Information missing N= 16.
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Effectiveness
At the first follow-up at 26-28 weeks’ gestation, the de-
crease in the weekly total number of LTPA days from
baseline was smaller in INT than in UC (0.1 vs. -1.2,
Table 3 Self-reported occurrence of adverse events1) during a
(INT) and the usual care group (UC) at the follow-up visits

Adverse event 16-18 weeks’ gestation
N (%)

22-24 we

INT UC INT

N=199 N=117 N=194

Nausea 7 (3.5) - 2 (1.0)

Vaginal bleeding - - -

Painful contractions - - -

Dizziness 6 (3.0) 3 (2.6) 4 (2.1)

Dyspnea 7 (3.5) 8 (6.8) 3 (1.5)

Headache 1 (0.5) - 1 (0.5)

Chest pain - - -

Profound fatigue or weakness - 1 (0.9) -

Calf pain or swelling - - 2 (1.0)

Musculoskeletal symptoms 13 (6.5) 5 (4.3) 17 (8.8)

Painless contractions 4 (2.0) - 10 (5.2)

Cramps 1 (0.5) - 1 (0.5)

Miscellaneous2) 12 (6.0) 8 (7.8) 22 (11.3)

At least one adverse event 59 (30.1) 23 (20.2) 61 (31.9)

Group difference 95% CI (p-value)3) 0.89 to 3.88 (0.10) 0.62 to 2

The spaces with “-“mean zero.
1) Symptoms classified as warning signs to terminate exercise during pregnancy [3,4
symptoms, painless contractions, cramps and miscellaneous).
2) N is one case less.
3) Multilevel analysis (GLLAMM) taking into account the intra-level variation in pairs
age, pre-pregnant body mass index (≤25, >25 kg/m2), smoking status before and/o
polytechnic, basic), working fulltime (no/yes) and weekly minutes of moderate-to-vi
p=0.040) (Table 4). The finding was similar but slightly
stronger in the weekly number of days with moderate-to-
vigorous-intensity LTPA (−0.2 vs. -1.3, p = 0.016). Also,
meeting the PA recommendation for health decreased less
nd immediately after physical activity in the intervention

eks’ gestation
N (%)

32-34 weeks’ gestation
N (%)

36-37 weeks’ gestation
N (%)

UC INT UC INT UC

N=115 N=188 N=112 N=172 N=108

- 1 (0.5) - 1 (0.6) -

- 1 (0.5) - - 1 (0.9)

4 (3.5) - 8 (7.1) 1 (0.6) 7 (6.6)

1 (0.9) 1 (0.5) 3 (2.7) 1 (0.6) -

10 (8.7) 4 (2.1) 14 (12.5) 7 (4.1) 16 (14.8)

- - - 2 (1.2) -

- - - - -

4 (3.5) 2 (1.1) 2 (1.8) - 2 (1.9)

1 (0.9) 1 (0.5) 1 (0.9) - 1 (0.9)

6 (5.2) 25 (13.3) 7 (6.3) 24 (14.0) 7 (6.5)

- 29 (15.4) 2 (1.8) 18 (10.5) 2 (1.9)

- 2 (1.1) - - -

13 (11.4) 23 (12.2) 14 (12.6) 16 (9.3) 14 (13.1)

32 (28.8) 87 (46.8) 39 (36.1) 67 (39.2) 38 (36.2)

.43 (0.56) 0.99 to 2.94 (0.05) 0.74 to 2.16 (0.37)

] and other symptoms reported by the participants (musculoskeletal

, municipalities and nurses and adjusting group differences for participants’
r during pregnancy (no/yes), primiparity (no/yes), education (academic,
gorous-intensity PA at baseline.
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in INT (−11%-points) than in UC (−28%-points) although
the difference in change between the groups did not quite
reach statistical significance (p=0.06). Other PA outcomes
did not show statistical group differences from baseline to
first follow-up. Neither were there any group differences
from baseline to last follow-up at 36-37 weeks’ gestation.
From 26-28 weeks’ gestation to 36-37 weeks’ gestation the
number of weekly days with light-intensity LTPA decreased
significantly less in INT than in UC (0.1 vs. 0.6 days,
p =0.05, not shown in Table 4).

Discussion
Intensified PA counseling supported with an option for
monthly thematic meetings with group exercise proved
feasible among pregnant women at risk for gestational
diabetes and was able to reduce the decrease in their
weekly frequency of total and moderate-to-vigorous- in-
tensity LTPA until the end of the second trimester better
than conventional counseling.
Table 4 Unadjusted arithmetic means (SD) of weekly total lei
intensity LTPA and light-intensity LTPA and percentage of pa
recommendations for health at baseline and two follow-ups i

N Baseline First follow-up

Prior to pregnancy 26–28 weeks’
gestation

INT UC INT UC

215-218 167-174 212-215 178-179

Total LTPA

Days/week 6.9 (3.5) 7.83) (3.8) 7.0 (3.6) 6.7 (3.6)

Minutes/week 331 (298) 412 (315) 284 (210) 309 (292)

Moderate-to-vigorous LTPA

Days/week 3.6 (2.5) 4.3 (2.7) 3.4 (2.3) 3.1 (2.6)

Minutes/week 169 (177) 212 (182) 133 (111) 132 (144)

Light LTPA

Days/week 3.4 (2.5) 3.5 (2.3) 3.5 (2.2) 3.6 (2.3)

Minutes/week 160 (219) 205 (252) 149 (171) 177 (213)

Meeting PA
recommendations for
health N (%)4)

47 58 36 30

Group differences indicated as coefficients (Coeff.)1) or odds ratios (OR)2), 95% conf
1) Multilevel analysis (xtmixed) taking into account the intra-level variation in cluste
participant’s baseline value of corresponding LTPA variable, age, BMI (≤25, >25 kg/m
(academic, polytechnic, basic) and working fulltime (no/yes).
2) Multilevel analysis (GLLAMM) taking into account the intra-level variation in pairs
baseline value of meeting the PA recommendation (no/yes), age, BMI (≤25, >25 kg/
yes), education (academic, polytechnic, basic) and working fulltime (no/yes).
3) Weekly number of days exceeds 7 because days of LTPA with various intensities
4) The minimum of 150 min of moderate-to-vigorous-intensity LTPA spread through
To the best of our knowledge this is the first study to
report on the safety of PA counseling integrated into
routine maternity care practices and involving pregnant
women at risk for gestational diabetes. The findings
indicated no more miscarriages or adverse events listed
as warning signs to terminate exercise during pregnancy
[3,4] in INT than in UC. Neither was there any differ-
ence in neonatal safety issues, which have been reported
in more detail elsewhere [37]. The results are in line
with studies reporting no harmful effects of moderate-
intensity PA on pregnancy outcomes [13,14,47]. How-
ever, outside the list of warning signs, INT experienced
throughout the pregnancy more musculoskeletal symp-
toms and painless contractions during or immediately
after PA than UC. It is unlikely that the more frequent
occurrences of these symptoms were exclusively due to
the intervention because there was no between-group
difference in change in the duration of total or moderate-
intensity LTPA at either of the follow-ups and the only
sure-time physical activity (LTPA), moderate-to-vigorous-
rticipants meeting physical activity (PA)
n the intervention (INT) and usual care group (UC)

Last follow-up Group difference in
change from baseline

to 26–28 weeks’
gestation

Group difference in
change from baseline

to 36–37 weeks’
gestation

36–37 weeks’
gestation

INT UC Coeff./
OR

95% CI Coeff./
OR

95% CI

190-192 156-158 p-
value

p-value

6.3 (3.5) 6.5 (3.5) 0.701)

0.040
0.03 to 1.36 0.101)

0.80
−0.70 to 0.91

254 (227) 310 (289) 13.24
0.58

−33.20 to 56.67 −15.75
0.60

−75.15 to 43.65

2.6 (2.3) 2.4 (2.5) 0.56
0.016

0.10 to 1.01 0.36
0.16

−0.14 to 0.86

96 (105) 101 (147) 18.21
0.11

−4.13 to 40.55 0.62
0.96

−25.59 to 26.83

3.6 (2.5) 4.1 (2.3) 0.06
0.80

−0.37 to 0.48 −0.36
0.21

−0.93 to 0.20

158 (189) 207 (201) −8.47
0.65

−44.69 to 27.75 8.91
0.75

−45.27 to 63.10

24 23 1.732)

0.06
0.98 to 3.05 1.122)

0.70
0.64 to 1.95

idence intervals (95% CI) and statistical significance levels (p-value).
rs (pairs), municipalities and nurses and adjusting group differences for
2), smoking status during pregnancy (no/yes), primiparity (no/yes), education

, municipalities and nurses and adjusting group differences for participant’s
m2), smoking status before and/or during pregnancy (no/yes), primiparity (no/

have been summed up.
out at least 3 days a week.
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difference between the groups in the frequency of total
and moderate-intensity LTPA was discovered at 26-
28 weeks’ gestation. It is possible that some of the symp-
toms remained undetected in UC because the response
rate to the questions related to the adverse events was
lower in UC (on average 62.8%) than in INT (on average
86.0%). Nevertheless, the more profound reasons for the
higher occurrence of musculoskeletal symptoms and pain-
less contractions in INT as well as for the higher occur-
rence of dyspnea and painful contractions in UC remain
unclear.
The high realization of counseling in terms of timing,

duration and compliance shows that the intervention
was carried out as intended, which improves the likeli-
hood that the results are indeed due to the intervention.
Assessing realization is essential especially in interven-
tions delivered by a third party, implemented in a real
world setting less controllable than laboratory surround-
ings and requiring a significant contribution from the
deliverers to carry out the actions. To date no other
studies have been reported on the realization of PA
counseling in this specific target group.
Attendance at monthly thematic meetings on PA was

disappointingly low since only a third of the participants
attended at least three of the five meetings. A higher
participation rate was expected because the meetings
were arranged only once a month and considerable ef-
fort was made with SMS reminders and telephone feed-
back to encourage the women to attend the meetings.
However, the percentage is similar to our pilot study,
where 28% of the first time pregnant women partici-
pated in at least half of the group-exercise sessions
arranged once a week during pregnancy [39]. Undoubt-
edly one reason for the low participation in the present
study was the fact that many of the participants already
had children making it difficult to find time for extra ac-
tivities. In the study by Hui et al. [48] two thirds of the
women attended at least three exercise sessions during
pregnancy but more detailed information was not pro-
vided to enable comparison with our participation rate.
To conclude, the attendance at group-exercise sessions
offered in addition to maternal care was quite low. This
could be improved after gaining more information about
the reasons for non-participation and tailoring the exer-
cise sessions accordingly.
The nurses’ views on the applicability of the counsel-

ing protocol were generally positive. The findings are
similar to those of our pilot study [39] indicating that
this kind of counseling on PA may be transferable to
routine maternity care visits. The nurses’ views on ap-
plicability may also reflect their satisfaction at having a
systematic tool for PA promotion. In a recent study by
Stotland et al. [49] concerning counseling approaches
in preventing excessive weight gain in prenatal care,
health care providers felt unsure about the effective-
ness of their counseling efforts and reported lack of
training and tools for implementing counseling. Provi-
ders have also indicated a need for more information
about the benefits and risks of PA during pregnancy
[50]. According to our pilot study similar issues seem
to apply to Finnish maternity care, where the counsel-
ing practices at baseline were surveyed (unpublished
data). However, with the struggle of continuously
diminishing resources, there may also be a need in ma-
ternity care for simpler and lighter approaches than the
one examined in this study such as PA prescription,
step-log monitoring, web-based programs or peer-
support systems.
Regarding LTPA during pregnancy the findings concur

with those of earlier studies indicating that women’s PA
decreases during the course of pregnancy and tends to
shift from moderate to lighter activities as the pregnancy
proceeds [5,8]. The present study indicates that intensi-
fied counseling with an option for a monthly thematic
meeting on PA can reduce the decrease in the weekly
frequency of total and moderate-intensity LTPA com-
pared to the conventional counseling until the end of
the second trimester at 26-28 weeks’ gestation.
The finding is similar to that of our pilot study [39]

with the exception that in the pilot study, where the
follow-ups were at 16-18 and 37 weeks’ gestation, the
statistical between-group difference was only discovered
at 37 weeks’ gestation. However, the pilot study involved
only first-time pregnant women not screened for specific
health risks, whereas the present study also included
multiparous women and exclusively women at risk for
gestational diabetes. Therefore the women in the present
study were slightly older, heavier and less physically ac-
tive, presumably limiting their LTPA especially during
the last trimester more than in the pilot study.
Nevertheless, in this study, the between-group differ-

ence in change at 26-28 weeks’ gestation was less than
one day per week, 0.70 days in total LTPA and 0.56 days
in moderate-to-vigorous-intensity LTPA, which seems
quite modest from the prevention of gestational diabetes
point of view especially since it was not sustained until
the last trimester. Moreover, no effects were discovered
in the weekly duration of total or intensity-specific
weekly LTPA, which may be more crucial from the
health perspective than the weekly frequency of LTPA.
In this respect it may be that the changes in PA due to
intervention had only limited potential to affect the inci-
dence of gestational diabetes and the birthweight of the
newborns, which were the two primary health outcomes
of the whole lifestyle intervention [37]. However, the
more precise timing as well as the amount and intensity
of PA sufficient to prevent gestational diabetes need still
to be determined in future studies.
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Strengths and limitations
The most important strength of the study was that the
counseling was integrated into real maternity visits and
implemented by the providers themselves. Together with
feasibility evaluation this increases the pragmatic value
of the findings and improves their transferability to prac-
tical maternity work. Counseling was also based on a be-
haviorally grounded model and the nurses were carefully
trained and supported for implementation. In the ana-
lysis stage, multilevel models were used to reduce the
bias related to intra-level variation within clusters, muni-
cipalities, nurses and individual participants.
The study nevertheless has some weaknesses to be

taken into consideration when interpreting the results.
Firstly, the representativeness of the study sample may
have been impaired since there were fewer women
whose BMI exceeded 25 and who were smokers in the
final sample (N = 399) than among all eligible women
(N= 726). The representativeness may also have been
slightly although not notably hampered through the 29
dropouts, who had statistically lower education than the
women in the final sample.
Secondly, the comparability of INT and UC may have

suffered from the non-blinded allocation procedure,
meaning that the participants were informed about the
study group of their maternity clinic in the consent form.
As shown in Table 4, the participants’ LTPA level at base-
line was generally higher in UC than INT. This may have
resulted from the higher refusal rate of women with low
LTPA level in UC since the study offered them “no extra
benefit”. In INT the situation may have been the opposite.
Thirdly, the power of the study had been calculated

for the incidence of gestational diabetes, not for change
in PA behavior. According to the calculations performed
after the study the sample size was sufficient to discover
the between-group difference of 40 min in the weekly
duration of moderate-to-vigorous-intensity LTPA (intra-
cluster correlation of 0.01, standard deviation of 125, sig-
nificance level of 0.05 and power of 80%). Then, ideally,
the number of participants in each municipality should
have been 14. As the number of participants per munici-
pality within the analyzed sample varied from 9 to 59
and the number of municipalities was quite minimal for
multilevel models, this may have caused uneven weigh-
ing of data in the analysis.
Fourthly, bias may have resulted from using self-report

as an outcome measure in PA assessment. It is possible
that women in INT, being aware of the expectations
related to their PA behavior, were more likely than
women in UC to over-report their LTPA at the follow-
ups. On the other hand, keeping a record of the
realization of the action plans may have helped the parti-
cipants in INT to recall their LTPA more accurately than
their peers in UC. The use of RPE may also have
improved the ability of the women in INT to classify the
intensity of their LTPA in the follow-up questionnaires,
which may have reduced the possible over-reporting of
moderate-to-vigorous-intensity LTPA. In addition, recall
errors may have occurred in assessing the LTPA prior to
pregnancy since it was elicited at 8-12 weeks’ gestation.
However, the possible recall errors at baseline were
expected to be the same in INT and UC and should not
have affected to group comparisons.
It can also be argued that the clinical significance of

the findings concerning the weekly frequencies of
total and intensity-specific LTPA should have been veri-
fied by complementing it with accurate information on
between-group differences in the weekly duration of
LTPA. However, the sensitivity of the self-report for
detecting the differences was impaired in the sample of
this size due to the wide variations in the weekly min-
utes of total and intensity-specific LTPA. In other words,
the large individual differences in duration outcomes
may have obscured the possible intervention effects.
The assumption is, indeed, supported by the study by
Aittasalo et al. [45], where larger random errors in dur-
ation than frequency estimates was discovered with re-
gard to this particular questionnaire. In future studies,
using more objective measures such as pedometers or
accelerometers could diminish this deficit. Pedometer
seems feasible among pregnant women [5] although the
compliance may be lower in obese women [51]. In preg-
nant women the pedometer has also been shown to cor-
relate with the exercise diary [52]. Studies on the
feasibility and validity of using an accelerometer during
pregnancy have not yet been published although the ac-
celerometer has been used in pregnant women for valid-
ating PA self-reports [53] and assessing PA [54].
Conclusions
The general PA recommendations for health are also valid
during uncomplicated pregnancy and the importance of
PA is especially emphasized among women at risk for ges-
tational diabetes. However, women tend to decrease their
PA and shift from moderate-intensity activities to light ac-
tivities during pregnancy. In this study, intensified PA
counseling supported by monthly group meetings on PA
reduced the decrease in the frequency of total and moder-
ate-to-vigorous-intensity LTPA until the end of the second
trimester among pregnant women at risk for gestational
diabetes. Counseling was safe in terms of warning signs to
terminate exercise, was realized as intended except for the
monthly group meetings and was viewed applicable to
routine practices by the nurses. Further research is needed
to confirm the findings with more objective PA measures
and to compare this kind of counseling with approaches
requiring lighter input from maternity staff, such as PA
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prescriptions, step-log monitoring, web-based programs
or peer-support systems.
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