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ABSTRACT
This thesis investigated the effectiveness of Physical Activity (PA) interventions in the reduction
of depressive symptoms in pregnant women and the prevention of perinatal depression.

Perinatal depression (PD) is affecting approximately 16% of pregnant and 20% of
postpartum women. Regular perinatal PA is considered a preventive factor for PD symptoms
offering fewer side effects than antidepressants and wider accessibility than psychological
treatments.

This thesis consisted of three studies. Fist, a systematic review and meta-analysis
synthesizing evidence exclusively from randomized controlled trials (RCTs) examining the effects
of exercise on PD symptoms in women recruited via perinatal health services. Exercise showed a
statistically significant small overall antidepressant effect (SMD = -.21, 95% CI = -.31, -.11, p=
.0001) with low/non-significant heterogeneity (Q = 17.82, 1% = 16%, p=.27). Subgroup analyses
revealed significant antidepressant effects for exercise across various settings, delivery formats,
depressive symptoms severities and outcome measures used. Heterogeneity was low/non-
significant in all analyses (1 2 < 50%).

Second, a two-arm randomized controlled trial to evaluate the effectiveness of an Exercise
Counselling (EC) intervention compared to Perinatal Wellbeing Education (PWE) on depressive
symptoms, anxiety levels and sleep quality of perinatal individuals recruited via obstetric care
practices. The implemented EC intervention was beneficial for alleviating depressive symptoms,
as well as decreasing anxiety levels and sleep disturbances. Results suggested that exercise is not
automatically related to reduced symptoms of depression and anxiety and that contextual factors
associated with exercise parameters and domains (i.e., intensity of PA, domain-specific PA) are

probably crucial to such effects.
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Third, a qualitative study to illustrate perinatal women’s views and experiences deriving
from an Exercise Counselling (EC) intervention and evaluate the intervention’s acceptability. The
analysis resulted in three overarching themes. Main obstacles to engagement with the EC
intervention, which revealed that sociocultural factors had a major impact on women’s
participation in the intervention; factors that enabled participation in the EC intervention which
showed that obstetricians’ reinforcement contributed in perinatal women’s decision-making
process, and that the affective effect of exercise as well as the ability to regulate the intensity pace
attributed to the EC intervention adherence; participants’ suggestions to improve the EC
intervention, which demonstrated that participants would like the partner involvement and
engaging to the EC earlier during the pregnancy.

Findings are clinically useful but more RCTs for clinically diagnosed women with PD and
follow-up measurements are needed for firmer conclusions. Additional research is needed to
understand how self-paced exercise is related to acute affective responses to exercise and future

exercise behaviour among perinatal population.

‘I certify that this thesis is my own work, based on my personal study and/or research and that I have acknowledged
all material and sources used in its preparation, whether they be books, articles, reports, lecture notes, and any other

kind of document, electronic or personal communication’
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MNEPIAHYH
H mapovoa dwotpipn depedhivnoe v amotehespatikdtnta TV napeppdcewv Guoiknig Acknong
(DPA) ot peimon TOV CLUTTOUATOV KOTAOAMYNG o8 £YKVEG YUVOIKEG KO TNV TPOANYM NG
TEPLYEVVNTIKNG KOTAOAYNG.

H ITepryevvntua) KatdOilwym (I1IK) emnpedalet mepimov 1o 16% tmv eyxvov kot 1o 20% tov
Aeyoidowv. H ocvotmuatikn @A €xel mpotabel o¢ TpooTatevTikKOg TOPEYOVTaS Yo TV ELPAVION)
ocvuntopdtov TIK amoliaypévn amd Tic mapevéPYELEG TG OVTIKATOOMTTIKNG QOPUAUKEVTIKNG
aY®YNG KOt TOPEXOVTOS EVPVTEPT TPOGPACT GE GUYKPLOT| LLE TNV WYLYOAOYIKES Oepameies.

H napovoa dwatpipn mepirapfaverl tpeig pelétec. Mo GUGTNUATIKY 0VOGKOTNOT) KO LETO-
avdAvon cvvBETOVTOG OTOKElD OMOKAEIGTIKG omd Tuyonomompéveg perétes, eEetdlovtag v
enidpaon g PA ota cvuntopata [K coppeteyovodv HEGH TEPLYEVVITIKOV DINPECIOV VYELOG.
H ®A &d¢1&e otatiotikd onpovtikn pukpn enidpaon (SMD = -.21, 95% CI = -.31, -.11, p=.0001)
LE younAn/ un otatioTikd onuaviiky etepoyévela (Q = 17.82, 12 = 16%, p=.27). Ot avardoelg
TOV LTOOUAd®V avédelEav onpavtikny enidpaocn g PA ota cvpntopate [IK petadd tov
SPOPOV YOP®V TOL Tparypatomolovvoy N A, tov d1apdpwv pefddwv desaywyng e DA, g
Bapdtmrog tov ocvuntopdtov MK kot tov opydvev pétpnong tov cvuntopdtov MK, H
ETEPOYEVELDL TAV YOUNAT)/ T GTOTIGTIKG oMpovTikh o€ OAe Tic avalvoeic (12 < 50%).

Mia 500 GKEADY TUYOLOTOMUEVT] LEAETT] Y10 TY| OLEPEVVNOT TNG OMOTEAEGLOTIKOTITOG LLLOG
Yvppovirevtikng [Hopéppaong ©A (ZIIDA) oe chykpion pe ™ mopoyn Poyosknaidevong pe B€pa
mv mepryevvnTikn evelia ota cvpntopata TIK, to enineda dyyovg kKot v modtnTto, HITVOL
GUUUETEYOVOMOV HECH LOLEVTIKAOV LANPESIOV LYyelag. H ZITDA NTav amoTeAeoHATIKN 0T HElwON
10V cvpntopdtov K, dyyovg kot dvokoMav Hrvov. Qoto6c0, To amoteléopata £6e1&av OTL 1|

DA dev oyetileton avtopata pe petwpévo countopoto [IK kot dyyovg aAld mapdyovteg mov
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oyetilovtan pe mapoapéTpouvg e PA dmwg N évraon kot o €idog g PA mailovv KaboploTikd
pOAO o€ OVTO.

TéNoG, Hol TOOTIKN HEAETN HE GTOYO VO OVOOEIEEL TIC QMOYELS KO TNV EUTEPIN TOV
ovppeteyovomv otn ZITOA kot va a&loloynoetl TNy KataAAAOANTa TG TapéuPaons. H Ospatikn
avilvon avédele tpia kopla Bépota. Ilpdtov, ta Pacikd eumddlol GLUUETOXNG OTN
Svpupovrevtikn mopéuPoacn DA, OTOV KOWMVIKOTOMTICUIKOL TOPAYOVTEG €0V GNUOVTIKY
EMIOPOON OTN CLUUETOYN N KN TV Yuvalkov otn ZITDA. Agvtepov, Tapdyoviec Tov evioyvooy
™ ovppeToyr] otn Xvppovievtikny mopépPacn PA, dmov avadelydnke n onuovTkOTHTO TNG
evioyvong kot g BETIKNG ovaATPOPOOATNONG TOV LOELTIP®V Y10, TIG CLUUUETEYOVGES, 1 BETIKY
enidpaom e PA 610 GuvaicOnpa TOV YOVOIKOV Kot To pOAO OV £ToEE GTN GLGTNOTIKY TOVG
ooppetoyn ommv ZIOA n wavémra va gdéyyovv avtdofovia 1o pvBud g PA. Tpitov, ot
TPOTAGELS TMV GLUUETEYOLCMV Yo Pertioon ¢ mapéufacns, ot omoieg mephdupavay v
GLUUETOYN TOL GLVTPOPOL 6N ZITDA Kot TV emBupio Tovg yia Evapén g mapépfacns vopitepa
KOTO TNV KU o).

Ta evpnuato OV HEAETOV aVTNG NG OWTPIPNg €xovv KAWVIKY onuacia, ®wotdco,
TEPICCOTEPES TUYAOTOMUEVES LEAETES e GLUUETEXOVGES e O1dyvmon TTK kabdg ko peréteg pe
emovolopuPovopeveg LETPNCES amortovvtol Yoo v e&aymyn ac@oidv cvumepacudtov. H
TEPALTEP® OlEPEVVIIOT NG €MidpacnS TG avtoppLOlopevng évtaong g PA otig dpeceg
ocuvoeONUOTIKEG aVTIOPAGELS KOl TN HeAAOVTIK ovumepipopd DA yovoik®v Kotd Tnv

nepryeEVVNTIKN Tepiodo Kpiveton amapaitnt.
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LIST OF TABLES

Table 1. Description of exercise randomized controlled trials for perinatal depressive symptoms.

Trial Interventions Number / Attend. / Concurrent Depression
Age (M£SD)  Dropouts”™ therapies outcomes
Daley A. Exercise counselling 20/ 55% 65% (n=13) A EPDS
etal. Individual home-based counselling (TPB) by trained researcher to 29-31yrs 20% (n=4) 30% (n=6) ¢ Baseline severity:
(2008) encourage women perform aerobic exercise activities at moderate majority moderate-severe
intensity (focus: pram-walk) for 30min, 5times/week/12weeks.
UK Pedometers were given. Counselling: i) two 1-hour sessions (week 1 &4), ii)

support phone-calls for 10min (week 3 & 9).

B. Wait-list group (control group) 18/ -/ 50% (n=9) A Baseline severity:
Advised not to change current exercise patterns. At baseline, informed about their ~ 29-31yrs 16% (n=3) 50% (n=9) ¢ moderate- severe
option to attend exercise consultation at the end of the study. majority

Inclusion Criteria: age > 16, child < 12 months’ old, EPDS score > 12, absence of severe postnatal depression, psychiatric treatment, and psychotic
symptoms, no pregnant at recruitment, physical activity < 30min/3times/week the past 3months.

Forsyth A. Aerobic exercise & coaching 11/ 1.pram- EPDS
etal. One single, face-to-face, exercise consultation (Behaviour Change approach), in 25+5.1 walk: 14% Baseline severity:
(2017) groups, to motivate participants to exercise 150min/week/12weeks in moderate 2.facility- moderate-severe
intensity. Structured sessions lasted 60 minutes at intensity 40-65% predicted based
UK maximum oxygen consumption (VO2max). Participants could choose among exercise:
exercise modalities: i) group-based pram-walk ii) facility-based group exercise 24% /
with free childcare iii) self-initiated home-based exercise. 0% .
B. Usual care (control group) 11/ - Baseline severity:
Instructed to continue with their usual healthcare programme. 2755 0% moderate-severe

Inclusion Criteria: < 6weeks postpartum, EPDS score > 12, clinical diagnosis via Structured Clinical Interview (SCID-1V), no severe mental illness,
no contradiction to exercise, moderate to vigorous exercise <lhour/week perinatally, resident of Stoke-on-Trent, UK.

11
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Table 1 continued

Trial Interventions Number / Attend. / Concurrent Depression
Age (M+SD)  Dropouts™ therapies outcomes
Perales A. Aerobic exercise 101/ -/ CES-D
etal. Aerobic exercise, supervised by fitness specialist, 55-60min/3times/week for 31.1+34 10.8% Baseline severity:
(2015) 29weeks, in groups (10-12), low to moderate intensity measured with heart rate (n=11) mild
monitor (55-60% MHRR) adjusted based on ratings on Borg scale. Specifically:
Spain 5-8min warm-up (walk), 25min aerobic exercise (dance, major muscle group

exercises), 10min balancing exercises, 10min pelvic floor training, 5-8min cool-
down. Location; hospital gym, altitude 600m (19-21 °C, humidity 50-60%).

B. Usual care (control group) 83/ - Baseline severity:
Received usual information by midwifes or health care professionals. Women did  31.7 + 3.9 7.2% (n=6) mild
not exercise during this period.

Inclusion Criteria: < 12 weeks gestation, singleton and uncomplicated pregnancy, plan to give birth in the study hospital, receive medical follow-ups,
no participation in another exercise programme, pre-gestation exercise < 4times/week.

Robledo- A. Aerobic exercise 40/ 80.2% / CES-D
Colonia et Aerobic exercise classes, supervised by physiotherapist (trained by study 21+3 7.5% (n=3) Baseline severity:
al. personnel) and experienced physician, 60min/3times/week/12weeks, in groups (3- moderate
(2012) 5), moderate to vigorous intensity (55-75% MHR), monitored with heart rate
monitors and adjusted based on ratings on the Borg scale. Specifically: 10min
Colombia walking, 30min aerobic exercise, 10min stretching and 10min relaxation.

Location: hospital gym, spacious, air-conditioned.

B. Usual care (control group) 40/ -/ Baseline severity:
Usual prenatal care, 1time/week/12weeks. Received no exercise intervention,no 21 +3 7.5% (n=3) moderate
attendance of exercise classes, no home-based exercise.

Inclusion Criteria: age 16-30 years old, from 16-20weeks gestation, nulliparous, no participation in a structured exercise programme the past 6months.
Absence of high blood pressure, chronic medical illnesses, persistent bleeding after 12week, uncontrolled thyroid disease, placenta praevia,
incompetent cervix, polyhydramnios/oligohydramnios, and miscarriage the past 12months.

12
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Table 1 continued

Trial Interventions Number / Attend./ Concurrent Depression
Age (M+SD)  Dropouts™ therapies outcomes
Vargas- A. Aerobic & strength exercise 70/ 69.3% / CES-D
Terrones Aerobic & strength exercise (ACOG guidelines), supervised by fitness specialist, 33.3+2.9 1.4% (n=1) Baseline severity:
etal. 60min/3times/week/25weeks, in groups (10-12), moderate intensity (55-60% mild
(2019) MHRR) adjusted based on the Borg scale and measured with heart-rate monitor.
Specifically: 10min warm-up, 25min aerobic exercise, 10min strengthening
Spain exercises, 5min coordination & balance, 5-10min cool-down. Location: hospital
fitness room. Participants attended usual care doctor’s visits at the hospital,
follow up 6times/25weeks.
measures
were B. Usual care (control group) 54/ -/ Baseline severity:
employed Attended usual care doctor’s visits at the hospital, 6times/25weeks. Advised to 3235 16% (n=9) mild
follow doctor’s general recommendations of nutrition and exercise.
Inclusion Criteria: age 18-45, < 14weeks gestation, attend medical follow-up at study hospital, and none of the following: cardiovascular, respiratory
or systemic serious disorders, persistent second or third trimester bleeding, placenta previa, ruptured membranes, risk of premature labour, pregnancy
induced hypertension, pre-eclampsia, incompetent cervix.
Robichaud A. Home-based walking 271 98% / 0% A EPDS
(2008) One single, face-to-face, home-based, exercise consultation, by researcher, 45- 311+ - 7.4% (n=2) Baseline severity:
60min (Theory of Planned Behaviour), individually, to participate in exercise, moderate-severe
USA 30min/3times/week/6weeks. Received the video cassette, "Walk Away the

Pounds Express", guided them to walk with side stepping, backward walking,
unpublished  forward motions, varying arm-movements, and stretches for 3200 meters during
Thesis each 30min, home-based unsupervised session. Weekly progress encouraged via

10min phone-calls and e-mail check-ups by exercise scientist.

B. Wait-list (Control group) 24 -/ 0% A Baseline severity:
Informed at baseline that they could participate in the intervention exercise 304 + --- 4.1% moderate-severe
programme after the post-intervention outcome measurement. (n=1)

Inclusion Criteria: age > 20 years old, < 2months postpartum, no medical complications, no psychiatric disorders.

13
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Table 1 continued

Trial Interventions Number / Attend. / Concurrent Depression
Age (M+SD)  Dropouts™ therapies outcomes
Shelton A. Pram-walking 3/ -/ 0% A EPDS
(2015) Pram-walking 26721 0% Baseline severity:
Individual or group moderate intensity pram-walking 30min/3times/week/ mild
USA 6weeks (65%MHR) to complete 3.000steps/session in parks, grounds
indoor track/mall (pedometers were given). A researcher sent e-mails
unpublished  1time/week/6weeks about depression, stress & exercise and phoned to discuss
Thesis about depression & give feedback on exercise.
A 158 retail
gift card was  B. Education-only (control group) 3/ -/ 0% A Baseline severity:
given upon A researcher phoned 1time/week/6weeks to ask about affective states, remind 25+4.4 0% mild

completion.  daily step recording and continuation of normal daily activities (pedometers were
given). Women were waiting to i) receive info material about depression, stress
and ii) exercise at the end of the study.

Inclusion Criteria: age > 18, from 4-6weeks postpartum, EPDS score > 7, singleton term infant (> 37weeks gestation) without special care needs,
absence of pregnancy complications, current self-harm ideation, no current use of medication for mood disorder.

Daley A. Exercise counselling 47/ 69.4% / A 22% (n=10) EPDS

etal. Individual, home-based counselling (Theory of Planned Behaviour) by facilitator ~ 31.7 £5.3 6.3% (n=4) C 7% (n=3) Baseline severity:

(2015) to encourage participants to exercise in moderate intensity (pram-walk & general moderate-severe
exercise) for 30min/3-5times/week/24weeks. Home-based counselling: i) two 40-

UK 60min sessions (month 1 & 2), ii) support phone-calls for 15-20min (month 3 &

4). Also, information leaflets were sent via mail to encourage exercise
Follow up participation (month 3,4, 5 & 6).

measures
wee B. Usual care (control group) 47/ -/ 21% (n=10) A  Baseline severity:
employed Received by post the study ‘Looking after yourself” about general postnatal self-  29.3 +5.7 10.6% 21% (n=10) ©  moderate-severe

care at baseline. Exercise was not further encouraged. (n=5)

Inclusion Criteria: age > 18, < 6 months postpartum, have a current diagnosis of a major depressive episode (ICD-10), no pregnant at recruitment, no
psychatic symptoms, no alcohol or drug dependency, currently inactive.

14
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Table 1 continued

Trial Interventions Number / Attend. / Concurrent Depression
Age (M+SD)  Dropouts™ therapies outcomes
Yang and A. Aerobic & muscle stretching 70/ -/ EPDS
Chen Compact Disc & instructions (based on ACOG guidelines) for individualized 319+4 14.3% Baseline: mild
(2018) home aerobic gymnastic exercise >3times/week/3months (15min/session). (n=10) Mid-intervent.: <
Exercise included: warm-up, neck, shoulder, arm, chest/breast enhancement, Post-intervent.: <
Taiwan waist, leg, and relax exercise (6min performed in sitting position and 9min in
standing position). Digital material was given with instructions to exercise in best
depression possible setting and stop exercise when feel tired
was a
secondary B. Usual care (control group) 70/ -/ Baseline: mild
outcome Routine postpartum care only, including postnatal exercise (Kegel exercise, 324141 11.4% Mid-intervent.: <
supple spine, tighter abdominals, stronger back, flexible body) through hand-outs (n=8) Post-intervent.: <>
and booklets available in obstetric wards.
Inclusion Criteria: vaginal delivery, no postnatal complications, and informed consent to participate.
Norman A. Aerobic & strength training 80/ 85% / 0% A EPDS
etal. i) Cardiovascular & strength group exercise, supervised by physical therapist, 29.3+4 22.5% Baseline severity:
(2010) 60min/1time/week/8weeks, moderate intensity (with their babies) in hospital (n=18) mild
gym. ii) Education sessions by health professionals on mental wellbeing,
Australia 30min/Ltime/week/8weeks. iii) Education material for baby massage, nutrition,
sun-care, play development sent via mail 1time/ week/ 8weeks. At week-8,
depression women received a booklet with physical activity resources
was a
secondary B. Education only (control group) 81/ -/ 0% A Baseline severity:
outcome Educational material about baby massage, nutrition, sun-care, play development 30.1+£53 9.8% (n=8) mild

sent via mail 1time/week from week-1 to week-8.

Inclusion Criteria: from 6weeks-10weeks postpartum, able for regular aerobic exercise, no medication for psychiatric disorder.

Institutional Repository - Library & Information Centre - University of Thessaly

17/07/2024 17:31:02 EEST - 3.142.172.238

15



Table 1 continued

Trial Interventions Number / Attend. / Concurrent Depression
Age (M+SD)  Dropouts™ therapies outcomes
Haruna A. Aerobic exercise 50/ 88% / EPDS
etal. Aerobic exercise, supervised by exercise instructors, 90min/4times/week/4weeks, 33.8 + 3.6 4% (n=2) Baseline severity:
(2013) in groups (10 women, with or without their babies). Specifically: 15min warm-up, mild
50-60min aerobic exercise (bouncing on an exercise ball), 5min rest, 15-20min
Japan stretching & cool down. Location: hospital & public health center gym.
depression B. Wait-list (Control group) 51/ -/ Baseline severity:
was Informed at baseline that they could participate in the intervention exercise 33.7+£4.0 7.8% (n=4) mild
secondary programme after the post-intervention outcome measurement.
outcome
Inclusion Criteria: age > 20, < 2months postpartum, absence of medical complications, restrictions for habitual physical activity participation,
andpsychiatric disorders.
Surkan A. Healthy lifestyle counselling 337/ -/ CES-D
etal. Individual counselling (Socio-ecologic framework), including 5 home 26.3+6 39.7% Baseline severity:
(2012) visits in 12months by EFNEP nutrition paraprofessionals and monthly (n=134) mild-moderate
15min phone calls for 12 months by intervention staff to encourage
USA eating > 5 fruit servings/day, < 3 red-meat portions/week & exercising

30min/day, > 5days/week at moderate-vigorous intensity (pedometers were
given). Received usual perinatal care same to control group).

B. Social support (control group) 342/ -/ Baseline severity:
Nutrition risk appropriate assessment and education. Breastfeeding promotion and 26.7 £5.8 41.5% mild-moderate
food vouchers. (n=142)

Inclusion Criteria: age 18-44, from 6-20weeks postpartum, eligible for Special Supplemental Nutrition Programme for Women, Infants and Children
(WIC) and Expanded Food and Nutrition Education Programme (EFNEP), household income < 125% of the poverty level.

16
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Table 1 continued

Trial Interventions Number / Attend. / Concurrent Depression
Age (M+SD)  Dropouts™ therapies outcomes
Mohamma-
di A. Stretching and breathing exercise coaching (prenatal) (1) 43/ 24%>20 EPDS
etal. One 40min educational session on training for exercise during pregnancy, by 253152 sessions / Baseline severity:
(2015) researcher, in groups. Location: health centre. Participants were given a Compact 11.6 % mild
Disc to perform stretching and breathing exercises for 20-30min/3times/week (n=5)
Iran until delivery, at low intensity, individually, at home.
B. Stretching & breathing exercise coaching (pre-natal & post-natal) (2) 42/ 1)33%>20 — Baseline severity:
follow up One 40min educational session on training for exercise during pregnancy and 25247 sessions mild
measures postpartum, by researcher, in groups. Location: health centre. Participants were pre-natal
were given a Compact Disc to perform stretching and breathing exercises for 20- ii) 33%:
employed 30min/3times/week until 2months postpartum, at low intensity, individually, at 10-20
for the first home. They were instructed to adjust frequency & duration according to their sessions
intervention  needs during month-1 postpartum. post-natal /
group-(a) 14.3%
(n=6)
C. Usual care (control group) 42/ -/ Baseline: mild
Antenatal and postnatal ordinary educations in a 40min session. Location: Health 255+ 4.6 14.3% Post-intervent.: <>
centre. (n=6)

Inclusion Criteria: from 26-32weeks gestation, no current depression or other psychiatric disorders, EPDS score <15, no obstetrical complications, no
diseases that could limit exercise, no history of threatened abortion, no placenta previa/signs of preterm labor, no pre-rupture of amniotic membrane in
current pregnancy, no participation in regular exercise programme.
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Table 1 continued

Trial Interventions Number / Attend. / Concurrent Depression
Country Age (M+SD) Dropouts”™ therapies outcomes
Huang A. Physical activity & diet counselling (pre-natal & postnatal) (1) 80/ -/ BDI-I
etal. Six one to one counselling sessions for 12 months by master’s prepared nurse at 32.1+45 237 % Baseline severity:
(2011) scheduled clinic visits with the aim to design an individualized dietary and (n=19) mild
physical activity education plan. One primary session (30-40min) at 16weeks
Taiwan gestation, five booster sessions (28weeks of gestation, 36-38weeks of gestation,
before hospital discharge after a three-seven day stay, 6weeks postpartum, and
3months postpartum). Women also received a researcher-prepared brochure with
diet + physical activity information at 16weeks gestation.
depression
was a B. Physical activity & diet counselling (post-natal) (2) 80/ -/ Baseline severity:
secondary Three one to one counselling sessions for 6 months by master’s prepared nurse at ~ 30.8 + 3.7 20% mild
outcome scheduled clinic visits with the aim to design an individualized dietary and (n=16)
physical activity education plan. One primary session (30-40min) at 24-48hours
after giving birth, two booster sessions (6weeks postpartum & 3months
postpartum). Women also received a researcher-prepared brochure with diet +
physical activity information at 24-48hours after giving birth.
C. Usual care (control group) 80/ -/ Baseline severity:
Routine outpatient department obstetric educational programme for pregnant 31.9+48 20% mild
women once each trimester, face-to-face discussions in the health education room (n=16)

with nurse educators about individual concerns, and leaflets on topics related to
medical problems, nutrition and exercise during pregnancy.

Inclusion Criteria: >18 years old, <16weeks of gestation, no cognitive impairment or psychiatric illness, able to speak and read Chinese, not

participating in another study.

A: Antidepressants; ACOG: American College of Obstetricians and Gynecologists; BCA: Behaviour Change approach; BDI: Beck Depression

Inventory; C: Counseling/psychological support; CES-D: Center Epidemiologic Studies Depression scale; EPDS: Edinburg Postnatal Depression

Scale; HR: Heart Rate; MHR: Maximal Heart Rate, MHRR: Maximal Heart Rate Reserve; TBP: Theory Planned Behaviour ---: Not reported.

~: dropout rates at post-intervention.
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Table 2. Methodological quality of reviewed trials.

Random Concealed Baseline Blinding Dropouts Statistical Point and PEDro
o allocation allocation  balance patient/ (<15%) ITT  comparison variability  total score
PEDro criteria therapist/ between measures
. assessor groups
Trials
Perales et al. (2015)
1 1 1 0/0/1 1 0 1 1 7
Robledo-Colonia et al. (2012) 1 1 0 0/0/1 1 1 1 1 7
Vargas-Terrones et al. (2019) 1 1 1 0/0/0 1 1 1 1 7
Mohammadi et al. (2015) 1 1 1 0/0/0 0 1 1 1 6
Daley et al. (2015) 1 1 0 0/0/0 1 1 1 1 6
Forsyth et al. (2017) 1 0 0 0/0/1 1 1 1 1 6
Haruna et al. (2013) 1 1 0 0/0/0 1 1 1 1 6
Yang and Chen (2018) 1 0 1 0/0/1 1 0 1 1 6
Norman et al. (2010) 1 1 0 0/0/0 0 1 1 1 5
Daley et al. (2008) 1 0 1 0/0/0 0 1 1 1 5
Huang et al. (2011) 1 0 1 0/0/1 0 0 1 1 5
Robichaud (2008) 1 0 0 0/0/0 1 1 1 1 5
Surkan et al. (2012) 1 0 1 0/0/0 0 1 1 1 5
Shelton (2015) 1 0 1 0/0/0 0 0 1 0 3

PEDro, Physiotherapy Evidence Database Scale; ITT, intention to treat; 0, No; 1, Yes.
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Table 3. Meta-analytic findings of the effect of exercise on perinatal depressive symptoms; overall effect and sensitivity analyses

Trial/Arms Treatment Effectiveness Heterogeneity
SMD C1 95% p value 12
Overall effect *? 14/16 -21 -31,-11 .0001 16% NS
PEDro score of > 6 a, ¢, d, g, h, j, l, 0, p 8/9 -.24 -.43,-.04 .02 46% NS
Controls without exercise conditions &¢9-1-hn 7/8 -.28 -.45, -.10 .002 41% NS

Aerobic exercise at moderate intensity
for >150min/week ® ¢! ° 5/5

SMD: Standardized mean difference; Cl 95%: Confidence intervals; NS: Non-significant (p > .05); PEDro:

Physiotherapy ofevidence database scale.

aDaley et al. (2015b); PDaley et al. (2008); “Forsyth et al. (2017); “Haruna et al. (2013); ®Huang et al. (2011-a); Huang et al. (2011-b);
9Mohammadi et al. (2015-a); "Mohammadi et al. (2015-b); 'Norman (2010); Perales (2013); “Robichaud, (2008);

'Robledo-Colognia et al. (2012); ™Shelton, (2015); "Surkan et al. (2012); °Vargas-Terrones et al. (2012); PYang & Chen, (2018).

-43 -.64,-21 .0002 18% NS
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Table 4. Meta-analytic findings of the effects of exercise on perinatal depressive symptoms; subgroup analyses.

Trial/Arms Treatment Effectiveness ~ Heterogeneiry
SMD  Cl95% p value 12
Participants
Mild-moderate ¢-+™-P 9/11 -17 -.27, -.07 .001 0%
Moderate-severe 2-¢& ! 5/5 -41 -.69, -.13 .005 19% NS
Sedentary/insufficiently inactive at baseline 2-¢1! 5/5 -48*  -68,-27 .00001 0%
Unidentified physical activity at baseline ¢-"k™-P 9/11 -13 -.24,-.02 .02 0%
Post-partum at baseling &% fhikmnp 19/11 -13 -.25,-.02 01 0%
Pregnant at baseline® %1 ° 5/5 -.36 -.60, -.12 .003 49% NS
Intervention
Group exercise ¢ 110 5/5 -.36 -57,-.15 .0007 37% NS
Individual exercise ®>¢-hknp 7/9 -.13 -.25, -.01 .04 0%
> 50% attendance #®%1-l.o g/8 -34*1  -49,-19 .00001 9% NS
< 50% attendance © 9"  2/3 -.00 -.30, .31 .82 0%
Outcomes
SEPDSa-dikm 7/7 -.23 -43,-.03 .02 0%
CES-D/BDI&f)lno 5/ -.30 -49, -.12 .001 50% NS
Follow up
End of intervention ¢ 9 ' ° 5/5 -.22 -42,-.03 .02 0%
Follow up #¢9¢"° 5/5 -25 -44, -.06 .01 0%
SMD: Standardized mean difference; C1 95%: Confidence intervals; NS: Non-significant (p > .05); *: Significantly different at p <
.05;

*T. Significantly different at p = .05; §: After removing non-aerobic trials; EPDS: Edinburg Postpartum Depression

Scale; BDI: BeckDepression Inventory; CED-S: Centre for Epidemiologic Studies Depression scale.

aDaley et al. (2015b); PDaley et al. (2008); “Forsyth et al. (2017); “Haruna et al. (2013); ®Huang et al. (2011-a); Huang et al. (2011-b);
9Mohammadi et al. (2015-a); "Mohammadi et al. (2015-b); 'Norman (2010); Perales (2013); *Robichaud, (2008);

'Robledo-Colognia et al. (2012); ™Shelton, (2015); "Surkan et al. (2012); °Vargas-Terrones et al. (2012); PYang & Chen, (2018).
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Table 5. Short description of the stages of change.

Stage of change

Description

Precontemplation

People are not physically active and have no intention of making changes
towards the new behaviour in the following six months.

Contemplation

People are still not physically active, but they intend to
change in the following six months.

Preparation

People are still not physically active, but they intend to take action in the
following 30 days.

Action

People are physically active and have been so for less than six months.

Maintenance

People are physically active and have been so for more than six months.

Institutional Repository - Library & Information Centre - University of Thessaly
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Table 6. The stages of change as applied to physical activity behaviour.

Stage of change

Physical Activity behaviour

Pre-contemplation (not
thinking about change)

Discuss or read about benefits of PA.

Write or discuss ways inactivity affects your health and life aspects.

Write or discuss what physical activities you enjoy and where these can be done.

Speak with a professional about the potential benefits of PA.

Write down or discuss rewards for reaching goals. Re-assess stage of change periodically.

Contemplation
(thinking about
change)

Discuss risks for not changing and benefits of changing (pros/cons).

Explore places for PA in the community.

Discuss or read about barriers to PA and potential solutions.

Make small incremental changes in daily routines.

Keep a log of activity and inactivity for a week. Re-assess stage of change periodically.

Preparation (doing
some PA)

Check activity log and plan to replace 15min of inactive time each day with a physical activity.
Write down enjoyable activities and find friends/colleagues with similarities.
Write down rewards for meeting goals. Re-assess stage of change periodically

Action (doing enough
PA)

Write down ways to be physically active each day.

Commit yourself to doing 30min of PA each day.

Try a new activity you think you might enjoy.

Plan to participate in an activity in your community.

Write down or discuss ways to remind yourself to be more active during the week.

Reflect on the benefits you have already received from being physically active and what further
benefits you expect. Re-assess stage of change periodically

Maintenance (making
PA a habit)

Discuss or write down the strategies that have helped you so far and think ways to make these
strategies part of your daily routine.

Create a PA contract and continue setting short and long-term goals for PA.

Discuss what to do if you are not meeting your goals; create a plan; share with others.

Find ways to make/maintain PA enjoyable. Re-assess stage of change periodically.

PA = Physical Activity

Institutional Repository - Library & Inform

ation Centre - University of Thessaly
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Table 7. Processes of change

Stage of change

Catalysts

Precontemplation

Conscious raising
Environmental re-evaluation
Dramatic relief

Contemplation

Self-re-evaluation

Social liberation

Dramatic relief
Environmental re-evaluation
Conscious raising

Preparation

Self-liberation
Self-re-evaluation
Counter-conditioning
Helping relationships

Action

Counter-conditioning
Stimulus control
Reinforcement management
Helping relationships
Self-liberation

Maintenance

Helping relationships
Environmental re-evaluation
Self-liberation
Reinforcement management
Stimulus control

Institutional Repository - Library & Information Centre - University of Thessaly
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Table 8. Participants’ demographics and perinatal characteristics.

Characteristic Study Group
Intervention (N = 12) Active Control (N = 13) p-value
Age (yrs) Median (IQR) 325 (5.5) 32 (10.5) 85
Height (cm) Median (IQR) 167 (8.75) 168 (9) 78
Weight (kg) at 26weeks gestation
Median (IQR) 72.5 (14.5) 70 (17) .62
Marital status N (%)
Married 12 (100) 13 (100) 1
Single 0 (0) 0(0)
Parity N (%)
Nulliparous 8 (66.7) 9 (69.2) 1
Multiparous 4(33.3) 4 (30.8)
Education level N (%)
University 10 (83.3) 10 (76.9) 1
High school/College 2 (16.7) 3(23.1)
Work status N (%)
Employed/Self-employed 6 (50) 7 (53.8) 1
Unemployed/Maternal leave 6 (50) 6 (46.2)
Ethnicity N (%)
Greek 12 (100) 13 (100) 1
Other 0(0) 0(0)
Experiencing long term illness N (%)
No 12 (100) 13 (100) 1
Yes 0 (0) 0 (0)
Prescribed antidepressants N (%)
No 12 (100) 12 (100) 1
Yes 0 (0) 0(0)
IVF in current pregnancy N (%)
No 10 (83.3) 10 (76.9) 1
Yes 2 (16.7) 3(23.1)
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Table 8 continued

Smoking habits N (%)

Non-smoker 5 (41.7) 7 (53.8) .84
Recent cessation 7 (58.3) 6 (46.2)
Delivery week Median (IQR) 38 (2) 38 (1.5) 43
Delivery type N (%)
Vaginal (normal/instrumental) 7 (63.6) 6 (50) .68
Caesarean (elective/emergency) 4 (36.4) 6 (50)
Breastfeeding infant N (%)
No 3(27.3) 6 (50) 4
Yes 8 (72.7) 6 (50)
Smoking at 8weeks post-delivery N (%)
No 10 (90.9) 9 (75) .59
Yes 1(9.1) 3 (25)
Weight at 8weeks post-delivery (kg) Median (IQR) 70.45 (8.5) 72 (7.75) 37

IVF = In Vitro Fertilization; IQR= Interquartile Range
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Table 9. Outcome measures at pre-intervention.

Outcome measure

Intervention (N = 12)

Active Control (N = 13)

[range of possible scores] Median (IQR) Median (IQR) p-value
EPDS [0-30] 7 (2.75) 6 (3) 36
BDI-I1 [0-63] 8.5(2) 8 (2.5) 74
STAI [20-80]

State anxiety 34.5(9.5) 29 (7) .56
Trait anxiety 36.5 (12) 32 (9.5) .76
PSQI [0-21] 6 (3.25) 6 (2) .98
Social Desirability [0-13] 4.9 (.78) 4.6 (1) .39
GT3X+

Steps/day 6286 (2268) 6307 (3240) 51
Total intensity PA MET-min/day 279.9 (43.33) 269.6 (127.7) .83
Low intensity PA MET-min/day 253.3 (31.2) 2455 (112.5) .96
Moderate intensity PA MET-min/day 22.1(13.2) 24 (24.6) 91
Stage of Change N (%)

Precontemplation 0 (0) 0(0)

Contemplation 5(41.7) 5(38.5)

Preparation 2 (15.4) 2 (15.4)

Action 3 (25) 3(23.1)

Maintenance 2 (16.7) 3(23.1)
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Table 10. Between and within group comparisons.

(within groups)

Institutional Repository - Library & Information Centre - University of Thessaly

17/07/2024 17:31:02 EEST - 3.142.172.238

Outcome Time point Intervent_ion (N=12) Active Control (N=13) p-valueb Effect size
measure Median (IQR) Median (IQR) (between groups)

Pre-intervention 7 (2.75) 6 (3) .36

Mid-intervention 4(1) 71Q) <.0001 -.85
EPDS Post-intervention 2 (2.75) 7 (1.04) <.0001 -.85

p-value? <.0001 * 15

Effe_ct size 86 15

(within groups)

Pre-intervention 8.5(2) 8 (2.5) 74

Mid-intervention 6 (.8) 9 (1.04) <.0001 -.85
BDI-II Post-intervention 3(1.75) 8 (1.04) <.0001 - .86

p-value? <.0001 *~ .056

Effe_ct size 95 99

(within groups)

Pre-intervention 34.5(9.5) 29 (7) .56

Mid-intervention 22.5(3) 26 (5.5) .014 -.49
STAI Post-intervention 25.5 (3.75) 33.67 (12) .004 - .58
State anxiety p-value? 007 | 001~

Effe_ct size a1 57

(within groups)

Pre-intervention 36.5(12) 32 (9.5) .76

Mid-intervention 25.91 (7.25) 34.67 (9) .003 -.59
STAI Post-intervention 27.18 (5.75) 35.42 (10.5) .005 - .56
Trait anxiety p-value? 014 | .98

Ef_fe_ct size 35 002

(within groups)

Pre-intervention 6 (3.25) 6 (2) .98

Mid-intervention 4 (3.75) 5.83(2) .02 - .47
PSQI Post-intervention 3.14 (1) 4 (.5) A3 -.3

p-value? .004 * .002 *

Effect size 46 48
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Table 10 continued

Pre-intervention 1111 (900) 1200 (480) 49
Mid-intervention 930 (780) 1320 (900) A7 -31
APAQ Post-intervention 900 (405) 1200 (540) 1 -29
Household/
caregiving exercise p-value® 21 16
Ef_fe_ct size 13 15
(within groups)
Pre-intervention 660 (2385) 1200 (2460) 75
Mid-intervention 0 (0) 0 (0) 3 -.20
Qch)uAgional Post-intervention 0(0) 0(0) 1 -12
o p-value® 001 003
Effe_ct size 56 48
(within groups)
Pre-intervention 330 (255) 300 (150) .824
Mid-intervention 420 (225) 180 (120) <.0001 -72
APAQ Post-intervention 270 (105) 240 (120) .027 -.45
Recreational exercise p-value? .008 " 003 *j
Effect size 4 49
(within groups)
GT3X+ Pre-intervention 279.9 (43.33) 269.6 (127.7) .828
Total PA (min/day)
Mid-intervention 299.73 (90.44) 284.21 (62.03) 301 -.40
Post-intervention 280.46 (30.29) 295 (49.5) 301 -17
p-value? .076 .558
Effect size 22 .05
(within groups)
Pre-intervention 6286 (2268) 6307 (3240) 51
Mid-intervention 7545 (1971) 5282 (1693) .002 - .63
GT3X+ Post-intervention 7062 (4117) 5666 (870) 157 -.28
Steps/day p-value? A7 73
Effect size .06 .02

(within groups)

Table 10 continued
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Pre-intervention 253.3 (31.2) 2455 (112.5) .96
GT3X+ Mid-intervention 263.13 (89.05) 272.57 (69.63) .624 -1
Low intensity Post-intervention 242.19 (51.77) 275.88 (53.72) .05 -.39
exercise (min/day) p-valuea 56 37
Effect size .05 .08
(within groups)
Pre-intervention 22.1(13.2) 24 (24.6) 91
GT3X+ Mid-intervention 35.98 (16.2) 11.61 (5.13) <.0001 -.78
Moderate intensity Post-intervention 33.5(27.37) 18.77 (13.82) 013 -5
exercise (min/day) p-value® 12 09
Effect size 17 .18

(within groups)

PA = Physical Activity; * = statistically significant difference between pre- and post-intervention; | = statistically significant

difference between pre- and mid-intervention; ~ = statistically significant difference between mid- and post-intervention; = within

groups; ° = between groups
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Table 11. Participants’ characteristics.

Characteristic N (%)

Parity

Primiparous 5 (62.5)

Multiparous 3(37.5)
Work status

Employed/self-employed 4 (50)

Unemployed 4 (50)
Educational qualification

University degree 8 (100)
Self-reported pre-pregnancy exercise

Physically active (>150min/week) 2 (25)

Not physically active (<150min/week) 6 (75)
Concurrent medication (during pregnancy)

Progesterone 1(12.5)

Acetylsalicylic acid 2 (25)

None 5(62.5)
Supplementation (during pregnancy)

Iron 6 (75)

Folic acid 4 (50)

Vitamin D 1(12.5)
Smoking habits

Non-smoker 3(37.5)

Institutional Repository - Library & Information Centre - University of Thessaly
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Cessation in pregnancy 5 (62.5)

Postpartum restart 1 (20)
IVF in pregnancy

Yes 2 (25)

No 6 (75)
Concurrent therapies (perinatally)

Nutritional therapy 2 (25)

None 6 (75)

Type of delivery

Vaginal 4 (50)
Caesarean non-elective 2 (25)
Caesarean elective 2 (25)

Currently breastfeeding
Yes 6 (75)
No 2(25)
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Table 12. Outcome measures.

Outcome measure

Pre-intervention

36weeks of pregnancy

10weeks postpartum

BMI

EPDS score

Average low intensity

Exercise (minutes/day)

Average moderate intensity

Exercise (minutes/day)

28.1 (4)

7.2(1.2)

250 (32.1)

23 (10.5)

Mean (SD)

29.5 (4.1)

45 (0.7)

245 (59.1)

37(9.7)

26.8 (4.1)

2.6 (1.7)

248 (29.9)

30 (18.6)

BMI = Body Mass Index; EPDS = Edinburgh Postnatal Depression Scale; IVF = In Vitro Fertilization; SD = Standard Deviation
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Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram.
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Figure 2. Forest Plot for the overall effect of exercise on perinatal depression.
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Figure 3. Funnel Plot for 14 trials /16 comparisons.
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Figure 4. Flow chart of study participants.
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Figure 1. Thematic map of super-ordinate and sub-ordinate themes.
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CHAPTER I. INTRODUCTION
RATIONALE AND PURPOSE
Perinatal depression (PD) has been identified as a public health problem, affecting approximately
16% of pregnant and 20% of postpartum women with short- and long-term adverse effects for
the individual and the whole family (WHO, 2017).

Suggested treatment options for PD include pharmacotherapy and psychological
interventions (Sockol et al., 2013). However, stigma, poor healthcare experiences (Hadfield &
Wittkowski 2017; Megnin-Viggars et al., 2015), and lack of childcare can affect women’s access
and compliance to psychological therapies (Goodman, 2009; O’Mahen & Flynn 2008). Also,
women often seem to be reluctant to continue or initiate antidepressant medication stating fears
of potential adverse outcomes on the infant (Dennis & Chung-Lee, 2006; Misri et al., 2010;
Turner et al., 2008). Thus, PD remains widely underdiagnosed and/ or untreated.

The beneficial effect of Physical Activity (PA) during the perinatal period is widely
acknowledged and current guidelines suggest that pregnant and postpartum women should
engage in at least 150min of moderate-intensity aerobic PA throughout the week (WHO, 2020).
PA during the perinatal period is considered a preventive factor for postpartum depressive
disorders (ACOG, 2020). On the other hand, being sedentary has been associated with worse
mood, increased risk of depression and somatic symptoms that can interfere with social and daily
activities (Poudevigne & O’Connor, 20006).

Recent meta-analytic evidence suggested that exercise and PA-based interventions can be
effective in preventing and treating depressive symptoms in pregnant (e.g., Daley et al., 2015)

and postpartum women (e.g., McCurdy et al., 2017; Poyatos-Leon et al., 2017).
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However, i) previous studies allocated both RCTs and quasi-RCTs (McCurdy et al., 2017;
Poyatos-Leon et al., 2017) ii) results demonstrated wide confidence intervals and high or
significant heterogeneity (Daley et al., 2015; Nakamura et al., 2019), iii) trials with both mindful
activities (e.g., yoga) and exercise interventions were included (Carter et al., 2019; Davenport et
al., 2018), iv) one meta-analysis has been focused only on trials with interventions held during
pregnancy (Daley et al., 2015) and two meta-analyses have included exclusively trials with
postnatal participants (McCurdy et al., 2017; Carter et al., 2018).

Also, heterogeneity in PA assessment in RCTs, suggests the existence of potential
moderators (e.g., PA intensity, PA frequency, PA type) and assessment of PA exclusively with
self-reported measures could have threatened validity and reliability of research findings and
therefore health-related recommendations.

Furthermore, among RCTs delivering PA-based interventions, only a few of them
implemented PA counselling interventions (Daley et al., 2008; Daley et al., 2015; Forsyth et al.,
2017; Huang et al., 2011; Lewis et al., 2014; Mohammadi et al., 2015; Surkan et al., 2012) and
only three trials delivered theory-based PA counselling interventions (Daley et al., 2008; Daley
et al., 2015; Lewis et al., 2014) targeting behaviour change.

Finally, studies exploring participants’ experiences and views on the feasibility and
acceptability of the PA-based interventions for PD is limited. Qualitative methods within trials
can optimise interventions and facilitate interpretation and transferability of findings in applied
practice (Clement et al., 2018).

The aim of this thesis was to:
1. Provide an overview of the relevant literature on perinatal depression (PD) and perinatal

physical activity (PA), offering insight on areas of both consensus and controversy,
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identifying knowledge gaps and discuss how the current research could advance
knowledge on the topic.

2. Implement a systematic review and meta-analysis in order to synthesize evidence from
RCTs investigating the effect of PA and exercise-based interventions on PD symptoms
among perinatal individuals recruited via obstetric care practices.

3. Implement a two-arm RCT in order to evaluate the effectiveness of an Exercise
Counselling (EC) intervention (from 27weeks gestation to 10weeks post-birth, based on
the Transtheoretical Model (TTM) of change, compared to Perinatal Wellbeing
Education (PWE), on reducing the depressive symptoms of perinatal individuals recruited
via obstetric care practices.

4. Conduct a qualitative study with semi-structured interviews to explore participants’ views
and experiences deriving from the Exercise Counselling (EC) intervention and evaluate
the intervention’s acceptability.

The expected impact of this thesis was to contribute towards increasing the evidence with
respect to the effectiveness of EC as a potential intervention for dealing with perinatal depressive
symptoms. Further, expected impact was to provide insight on the currently undefined optimum
dose/type of exercise for PD, contribute to the extraction of potential clinically useful
suggestions in the primary prevention of PD and promote the development of applicable and
acceptable PA-based interventions for perinatal populations.

Limitations of this research include the small number of RCTs included in the meta-
analysis, as only 14 RCTs involving perinatal individuals recruited via perinatal health services
were available, of which only two RCTs included clinically diagnosed samples. Moreover, the

RCTs’ study sample and the fact that participants’ recruitment took place exclusively in the
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regions of Epirus and Thessaly. Thus, the researcher was not able to explore potential differences
or confounding factors stemming from residence in small versus large cities. Moreover, due to
the small study sample, it was not possible to conduct secondary analysis and explore the
effectiveness of exercise counselling among groups experiencing differences in the severity of
depressive symptoms. Exploring the views and experience of women experiencing depression
with a range of severities and symptoms may be useful to clinicians when considering the

feasibility of treatments and interventions for a range of patients.
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CHAPTER Il

LITERATURE REVIEW
Abstract
The aim of this chapter is to provide an overview of maternal perinatal depression (PD) and
perinatal physical activity (PA), offering insight on areas of both consensus and controversy. The
definition, diagnostic criteria, screening process, symptomatology, aetiology, and epidemiology
of PD are discussed. Various sociodemographic, biological, and obstetrical risk factors of
maternal depression are explored. An evidence-based summary of the potential influences of PD
on the individual, the mother-infant interaction and bonding, and the child’s development is
presented. Moreover, the effects of paternal PD are examined. Current treatment options for PD
as well as treatment compliance and potential challenges are explored. The underpinning
mechanisms by which PA and exercise can enhance psychological health and current literature
surrounding the antidepressant effect of PA and exercise on perinatal populations is discussed.
Finally, maternal and neonatal benefits of PA and exercise are highlighted and a summary of

current exercise guidelines for perinatal individuals is provided.
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MATERNAL PERINATAL DEPRESSION

In the last few years, maternal PD has been identified as a public health problem. The
International Marce Society for Perinatal Mental Health (2018) highlighted the need for a
universal psychosocial assessment and detection of PD in the field of primary health care.
Moreover, United Nations considered maternal mental health as fundamental in achieving
Millennium Development Goals (WHO-UNFPA, 2013).

Over half of the cases of PD remain unrecognized or untreated. Underdiagnosis and lack
of proper treatment have adverse consequences on the woman, the child, the family, and the
entire society (Bauer et al., 2015).

According to the World Health Organization (WHO), the inclusion of emotional and
mental health assessment as a routine component of maternal care could have significant clinical
and economic benefits (WHO, 2013).

Phenomenology of PD

The perinatal period is unique with respect to the significant physiological and
psychosocial changes and adjustments, including modifications in individuals’ social-status and
decision making.

PD includes minor and/or major depressive episodes and is one of the most prevalent
disorders during pregnancy and postpartum (Committee on Obstetric Practice, 2015). Symptoms
of PD include depressed mood, loss of interest and energy, changes in sleep or eating patterns,
lack of concentration, feelings of worthlessness, and recurrent suicidal ideation. However,
symptoms such as sleep disturbance, weight change, and loss of energy are common during the
perinatal period and should be differentiated from an associated mood disorder. Anxiety or

agitation is often experienced and can be expressed with ruminating and obsessional thoughts
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about the pregnancy or the foetus (Abramowitz et al., 2010; Bernstein et al., 2008). PD has been
associated with a reduction in mother’s attentional bias for infant distress (Pearson et al., 2011).
Demonstrating a lack of interest in interacting and holding the baby, or feeling detached from the
baby -usually accompanied with feelings of guilt- are not uncommon (Beck, 2002; Yonkers et
al., 2012).

Diagnosis of PD

For the diagnosis of PD to be set, symptoms of depressed mood or loss of interest have to
be present for a minimum of two weeks, create significant impairment on individual’s
functioning, and typically require professional treatment. The clinical presentation of PD is often
characterized by mood symptoms causing significant distress (Bernstein et al., 2008; Cooper &
Murray, 1997). The criteria for Major Depressive Disorder according to the Diagnostic and
Statistical Manual of Mental Disorders, 5" edition (DSM-V) are presented in Appendix 1.

It is important to notice that depressive symptoms are presented on a continuum of
severity, and not all women will fit in diagnostic categories. PD appears to have several distinct
trajectories as reported by the International Perinatal Psychiatry Consortium Postpartum
Depression: Action Towards Causes and Treatment, which represents 19 institutions in seven
countries (PACT, 2015). Specifically, three classes were outlined, with individuals in the first
class to have the least severe symptoms with a mean score of 10.5 in the Edinburgh Postnatal
Depression Scale (EPDS), followed by those in the second class (mean EPDS score= 14.8) and
those in the third class (mean EPDS score= 20.1). The most severe depressive symptoms were
significantly linked to poor mood (mean EPDS score= 20.1), increased anxiety, onset of
symptoms during pregnancy, obstetric complications, and suicidal ideation. Also, most

individuals in the second class (62%) stated that their symptoms were initiated within four weeks
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postpartum and reported more pregnancy complications compared to the other two classes (69%
V. 67% in class 1 and 29% in class 3) (PACT, 2015).

Crucial parts of the clinical evaluation are the assessment of psychotic symptoms and the suicidal
risk. During postpartum, mood episodes with psychotic features appear to be more common in
primiparous women with the risk of recurrence with each subsequent delivery to range between
30% and 50%.

The diagnosis of PD should not be confused with postpartum “baby blues”, which is
common and characterized by less severe mood disturbance, irritability, fatigue, and anxiety that
usually occurs and resolves within two weeks post-delivery.

Onset specifiers of PD

Although PD is a widely researched disorder, controversy exists regarding how to best
define the onset of symptoms in the perinatal period (Elliott et al., 2000; Wisner et al., 2010).

The Diagnostic and Statistical Manual of Mental Disorders, 4" edition
(DSM-1V) postpartum specifier strictly defined a Major Depressive Episode with onset of
symptoms within four weeks after delivery (American Psychiatric Association, 1994). The
Diagnostic and Statistical Manual of Mental Disorders, 5" edition (DSM-V) provides a
“peripartum” specifier which is defined as the most recent episode occurring during pregnancy
as well as in the four weeks following delivery (American Psychiatric Association, 2013).
According to the International Classification of Diseases, 10" revision (ICD-10), postpartum
onset is considered to be within six weeks after childbirth (Cox, 2004). However, in clinical
practice and research, a common broader definition of the term “perinatal depression” is usually
adopted, including onset of mood and anxiety symptoms that occur during pregnancy and

through one year postpartum (Gaynes et al., 2005; Gavin et al., 2005). It is estimated that about
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one in two episodes of PD starts before childbirth (Wisner et al., 2013) and that depression in
pregnancy is a risk factor for relapse after childbirth.

Concluding, timing of onset remains an area of controversy and further investigation is
needed with respect to the biological and psychosocial factors underlying or mediating PD (Di
Florio & Meltzer-Brody, 2015). In this thesis, PD is considered depression arising during
pregnancy and throughout one year postpartum.

Screening for PD

The gold standard for diagnosing PD is a clinical interview, with the Structured Clinical
Interview for DSM-V (SCID-5) -a semi-structured interview guide for setting the major DSM-V
diagnoses- to be the most well-known. A clinician or trained mental health professional, familiar
with the DSM-V classification and diagnostic criteria, is usually the administrator (American
Psychiatric Association, 2013).

Shorter, self-reported screening tools, such as the Edinburgh Postnatal Depression Scale
(EPDS; Cox et al. 1987), the Patient Health Questionnaire-9 (PHQ-9; Spitzer et al., 1999), and
the Beck Depression Inventory Il (BDI-11; Beck, 2002) have been validated across several ethnic
populations.

The most widely used method to screen for PD is the Edinburgh Postnatal Depression
Scale (EPDS; Cox et al. 1987) which is also commonly used in research because it is reliable,
well validated, and often more practical and cost-effective. It assesses emotional experiences
over the past seven days using ten Likert-scale items. The psychometric properties of the EPDS
in primary health care settings found to be: 86% sensitivity (individuals with the condition) 78%

specificity (individuals without the condition) and 73% positive predictive value (individuals
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scoring positive in the test having a mental disorder diagnosed by clinical interview) (Cox et al.,
1987).

The EPDS excludes somatic symptoms (i.e., changes in appetite, energy levels, and
sleeping patterns) that are common among women in the perinatal period. Self-reported scales
that include somatic items such as sleep difficulties and appetite disturbances may lead to high
false-positive rates in pregnancy and postnatally, so scales excluding somatic questions are
preferable for PD screening.

The UK National Screening Committee concluded that the EPDS is a “simple, safe,
precise and validated screening test for which suitable cut-offs can be defined” (Hewitt et al.,
2009; Hill, 2010). However, as the EPDS is not a diagnostic instrument, the Community
Practitioners’ and Health Visitors’ Association (CPHVA) highlighted: “The EPDS should never
be used in isolation, it should form part of a full and systematic mood assessment of the mother,
supporting professional judgement and a clinical interview” (Henshaw et al., 2005).

Although an optimal timing for PD screening during pregnancy and postpartum remains
unspecified (Gaynes et al., 2005), following the healthcare and delivery patterns has been argued
to provide adequate specificity and sensitivity. According to the American College of
Obstetricians and Gynaecologists (ACOG), obstetric care providers should screen women at least
one time during the perinatal period for depression and anxiety symptoms using a standardized
and validated tool. A full evaluation of mood and emotional well-being (including screening for
postpartum depression) during each patient’s postpartum visit is recommended. Particularly,
screening for postpartum depression at women’s Sixth week postpartum visit is recommended
(ACOG, 2018). Also, screening at 34-36weeks of gestation has been found to be effective in

predicting PD (Faisal-Cury & Menezes, 2012; Sutter-Dallay et al., 2012). During postpartum,
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screening as early as 24-48h postdelivery, before hospital discharge, is not uncommon (Austin et
al., 2013), but might lead to false-positive screens as a result from unresolved “baby blues” or
from the physical and emotional disturbances associated with a complex delivery or an
unexpected outcome (Hannah et al., 1992). Finally, screening at six, eight and twelve weeks
postpartum has been shown to be efficient in the identification of women at risk for PD
(Wickberg & Hwang, 1997), however, this has not been confirmed by most recent studies.
Prevalence of PD

Prevalence rates of PD range from 16% during pregnancy and nearly 20% for new
mothers (WHO, 2017). It is estimated that 20% of women in industrialized countries meet the
criteria for major or minor depression diagnosis sometime during pregnancy, with a similar or
higher percentage to meet the diagnostic criteria in the first year postpartum (Gavin et al., 2005).

Major depression accounts for 20-50% of diagnosed depressive disorders during the
perinatal period (Dietz et al., 2007; Reck et al., 2008) with symptoms of depression and anxiety
to be highly correlated during pregnancy (Lancaster et al., 2010; Leigh & Milgrom, 2008).
Risk factors for PD

A lifetime history of depression or a prior depressive episode is among the strongest
predictors of PD (Dennis et al., 2012; Flynn et al., 2004; Leigh & Milgrom, 2008; Meltzer-Brody
et al., 2013; Milgrom et al., 2008; Rich-Edwards et al., 2006; Schmied et al., 2013). Established
risk factors for PD include antenatal anxiety (Leigh & Milgrom, 2008), poor partner relationship
(Schmied et al., 2013), low social support (Dennis et al., 2012; Leigh & Milgrom, 2008;
Schmied et al., 2013), stressful life events (e.g., divorce, serious illness, death in the family),
daily difficulties (e.g., work hassles, time pressures, financial strain) (Dennis et al., 2012;

Lancaster et al., 2010; Schmied et al., 2013), premenstrual syndrome or premenstrual dysphoric
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disorder (PMDD) (Buttner et al., 2013), history of childhood trauma (Meltzer-Brody et al., 2013)
and low socioeconomic status (Dennis et al., 2012; Schmied et al., 2013).
Sociodemographic factors

Sociodemographic factors such as age, race, education, and type of medical insurance
have been associated with the onset of PD (Fisher et al., 2016). Becoming an adolescent mother
has been suggested as one of the main sociodemographic factors increasing the risk of PD (OR=
3.14) (Silverman et al., 2017). In addition, race and ethnicity have been suggested as risk factors
for PD, as it was found less likely for ethnic minority patients to obtain care for depression and
to receive appropriate treatment when they do access care (Yim et al., 2015).

Moreover, intimate partner violence (IPV) has been suggested as a predictor of PD.
During pregnancy, between 3% and 9% of women experience IPV (Tjaden, 2000; Vest et al.,
2002). Research involving low-income perinatal participants revealed that up to 85% of women
experiencing IPV during pregnancy were also found to experience depressive symptomatology
(assessed via the EPDS). Notably, these participants found to be at significantly greater risk for
suicidal ideation (Alhusen et al., 2014; Alhusen et al., 2015; Lacey et al., 2015). A secondary
data analysis of maternal violent death, from the Centre for Disease Control and Prevention’s
(CDC) National Violent Death Reporting System (NVDRS), revealed that 54.3 % of pregnancy-
associated suicides involved intimate partner conflict attributable to the suicide (Palladino et al.,
2011).

Other sociodemographic factors related to perinatal depression include tobacco use (OR=
3.25), single status (not married or not living with a partner; OR= 2.86), age of 40 years or older
(OR= 1.41) and unintended pregnancy (OR= 1.41) (Langan & Goodbred, 2016; Raisanen et al.,

2014).
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Biological factors

The hormonal fluctuations that occur during the perinatal period aiming to prepare the
body for childbirth and breastfeeding are suggested to contribute to the occurrence and
establishment of depressive symptoms (Brummelte & Galea, 2010; Brummelte & Galea, 2016;
Gutierrez-Lobos et al., 2002; Kornstein, 2003). Steroid and peptide hormones (e.g., cortisol,
oestrogens, progesterone and oxytocin) change dramatically during the reproductive years,
especially during pregnancy the postpartum (Brett & Baxendale, 2001).

Research evidence supports the hypothesis that an “oestradiol-withdrawal state”
following the weeks of delivery contributes to postpartum depression as oestradiol levels
continue to increase during the third trimester but drop dramatically after delivery (Bloch et al.,
2003; Hendrick et al., 1998). This is in line with Bloch’s et al. (2000) finding that women with a
previous history of postpartum depression demonstrated increased negative affect in response to
ovarian steroid withdrawal compared to women without a previous history of postpartum
depression, suggesting that women at higher risk for depression may be more susceptible to large
fluctuations in steroid hormone levels (Bloch et al., 2000).

Moreover, the effect of the corticotropin-releasing hormone in the regulation of steroid
hormones and depression has been investigated. Corticotropin-releasing hormone is mainly
produced in the hypothalamus and during pregnancy it is also produced in placenta, uterus, and
ovaries regulating the pituitary-hypothalamus-adrenal axis for production of steroid hormones
(Tsigos et al., 2002). The significant drop of corticotropin-releasing hormone that follows
delivery and expulsion of the placenta subsequently leads to a reduced production of steroid

hormones (e.g., oestrogen) that may increase the likelihood of depression during the first three
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months postpartum (Kammerer et al., 2006). However, the origin of this mechanism has not been
yet clarified (Skalkidou et al., 2012).

Furthermore, approximately 7% of new mothers experience alterations in the thyroid
gland during and after childbirth compared to 3-4% of women in the general population (Basraon
& Costantine, 2011). According to Pedersen et al. (2007), there is some evidence supporting the
inverse association of free thyroxine levels and total serum thyroxine concentrations with
symptoms of perinatal depression (Pedersen et al., 2007). A recent study indicated that a
dysfunctional thyroid autoimmunity is correlated with an increased risk for self-reported first-
onset depression in a subgroup of women (during the first four months of gestation) (Wesseloo et
al., 2018).

Glucose metabolism disorders during pregnancy may serve as predisposing factors for
postpartum depression as well (Huang et al., 2015). Researchers observed that women with
higher blood glucose levels (mean of 120 mg/dl vs. 114 mg/dl) had an elevated risk for
postpartum depression after performing the glucose challenge test with 50g of glucose (Huang et
al., 2015).

Obstetrical complications

Additional risk factors for PD include pregnancy complications (Lancaster, 2010). The
linkage between caesarean delivery and postpartum depression has been examined and mode of
delivery is not suggested as a significant predictor for perinatal depression; however, individuals
required a non-elective caesarean delivery while having a strong preference for vaginal delivery
found to be at increased risk for PD in the early postpartum period (Adams et al., 2012; Goker et

al., 2012; Houston et al., 2015).
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Risky pregnancy (i.e., performing emergency caesarean section or hospitalization during
pregnancy) is also associated with an increased risk of PD. An increased incidence of PD is
correlated with perinatal complications such as meconium passage, umbilical cord prolapse, and
obstetric haemorrhages (Gaillard et al., 2014; Leigh et al., 2008; Mathisen et al., 2013; Mayberry
et al., 2007).

Preterm delivery has been associated with an overall risk for postnatal depression
(Silverman et al., 2017). There is some evidence indicating that mothers of very low birth weight
infants are at higher risk for PD with a prevalence of up to 40% compared with mothers of term
infants (Vigod et al., 2010). This is in line with Helle’s et al. (2015) finding that mothers of new-
borns weighting <1500gr are four to 18 times at higher risk for postpartum depression (Helle et
al., 2015). Meanwhile, the risk of poor obstetrical outcomes, such as preterm birth and low birth
weight found to be increased when depression is experienced during pregnancy (Diego et al.,
2004; Fransson et al., 2011; Grote et al., 2010; Halbreich, 2005; Ibanez et al., 2012).

Depression during pregnancy can lead to adverse pregnancy outcomes through various
ways. First, previous research suggested that decreased prenatal care, decreased practice of
recommended health behaviours during pregnancy, and increased risk of smoking and substance
use in the perinatal period contribute as risk factors (Flynn et al., 2004). Second, it has been
proposed that stress or depression during pregnancy may affect birth outcomes via the
dysregulation of the hypothalamic-pituitary-adrenocortical (HPA) axis, stimulating the release of
stress hormones (i.e., cortisol, catecholamines). These changes might lead in placental
hypofusion and restriction of oxygen and nutrients to the foetus, resulting in the restriction of
foetal growth or triggering preterm birth (Borders et al., 2007; Talge et al., 2007; Federenko &

Wadhwa, 2004). Finally, another hypothesis is that antenatal depression might compromise the
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function of the immune system (Herbert & Cohen, 1993) which could lead to a reproductive tract
infection precipitating preterm birth (Federenko & Wadhwa, 2004).

It is important to notice that depression during pregnancy has been identified as a risk
factor for preterm birth and low birth weight while preterm birth and low birth weight have been
highlighted as risk factors for postpartum depression. Considering the previously established
linkage between depression during pregnancy and postpartum depression (Lancaster et al.,
2010), the crucial role of early screening, detection and monitoring of depressive
symptomatology during pregnancy is emerging.

Effects of PD
Effects on the individual

During pregnancy, women with depression experience a variety of physical symptoms
including complaints of gastrointestinal distress, headaches, dizziness, shortness of breath, and
cardiac symptoms (Kelly et al., 2001). Further consequences of depression during pregnancy
include the onset of medical complications (e.g., increased risk for preeclampsia), more severe
forms of hyperemesis gravidarum, difficulties in performing usual activities and daily routines,
prolonged sick leave, low attendance of prenatal care, poor diet, tobacco, alcohol, and other
harmful substance abuse (McCue Horwitz et al., 2007; Qiu et al., 2009). Maternal depression is
also associated with financial stress and lower socioeconomic status (McCue Horwitz et al.,
2007).

PD -especially when linked to suicidal ideation or thoughts of self-harm- has been
connected with long-term somatic and psychiatric morbidity (lliadis et al., 2018). Self-harm
ideation is more usual than attempts or deaths, with self-harm thoughts during pregnancy and

postpartum to range from 5% to 14% (Lindahl et al., 2005). Suicides found to account for up to
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20% of postpartum deaths (Lindahl et al., 2005) and remain a leading cause of maternal death in
the UK (Cantwell & Oates, 2011).
Effects on child and mother-child interactions

Considerable evidence demonstrated that if the mother experiences depression or anxiety
during pregnancy, the is an increased likelihood for the child to experience neurodevelopmental
problems (Talge et al., 2007). Moreover, as previously mentioned, women with perinatal
depression are at increased risk of maternal suicide. Foetal exposure to maternal suicide attempts
during pregnancy has been linked to developmental disabilities and congenital abnormalities
(Gentile, 2011; Gidai et al., 2010). In the postnatal period, mothers with depression may exhibit
decreased maternal sensitivity and attachment with the infant while an increased risk of
infanticide has been reported (Campbell et al., 2004; Lindahl et al., 2005; McLearn et al., 2006;
Paulson et al., 2006). Mothers experiencing depression are also less likely to continue breast-
feeding, which has been declared to precipitate a negative cycle because breast-feeding cessation
could exacerbate women's anxiety and depression (Dias & Figueiredo, 2015; Figueiredo et al.,
2014; Ystrom, 2012).

PD has also been associated with difficulties in parenting, particularly the early mother-
infant interaction that are, in turn, associated with different problems among children (Milgrom
et al., 2004). These coincidental difficulties can be divided in three groups (Murray et al., 2010):
withdrawn interactions, hostile and intrusive interactions, and general sadness and insensitivity.
These are subsequently associated with an increased risk of worse child emotional, behavioural,
and cognitive outcomes. For example, according to Murray’s et al. (2011) study, when a

mother’s vocal interactions signal sadness and attachment needs are not fulfilled, there is more
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than a fourfold increased risk for the child to develop emotional problems in adolescence
(Murray et al., 2011).
Maternal and paternal perinatal depression

The transition to fatherhood can be challenging, raising increased psychosocial demands
for fathers. Paternal active involvement and wellbeing contribute as major influences for the
child’s wellbeing (Genesconi & Tallandini 2009; Kowlessar et al. 2015).

Despite the high prevalence rates of paternal PD (i.e., a Major Depressive Episode occurring in
new or expectant fathers during the perinatal period) and the paramount role of paternal mental
health to family functioning, perinatal mental health services remain women-centred, and
evidence is still limited with respect to the availability of prevention guidelines and treatment
options for paternal PD.

Paulson and Bazemore’s (2010) meta-analysis revealed a pooled mean prevalence of
10.4% for paternal PD, which is twice the rate found in the general male population (Anokye et
al., 2018). According to a recent meta-analysis, the meta-estimate for paternal PD was 8.4%
(95% confidence interval [CI], 7.2%-9.6%) (Cameron et al., 2016).

The existence of gender-related differences in the symptoms of perinatal depression has
been claimed, suggesting ‘‘male specific’’ symptoms in paternal PD (e.g., acting out,
aggressiveness, low impulse control, anger attacks, irritability, low stress threshold, restlessness,
risky or socially unacceptable behaviour, and substance abuse) and behavioural patterns (e.g.,
withdrawal from relationships, overinvolvement with work, denial of pain, rigid demands for
autonomy (Madsen & Juhl, 2007; Winkler et al., 2006).

Untreated paternal PD could lead to developmental problems and mood or anxiety

disorders in the child (Edward et al., 2015). Longitudinal data suggested that paternal PD may be
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associated with emotional and behavioural problems in early childhood (Ramchandani et al.,
2008), lower social and psychological well-being (Hancock et al., 2013) and internalized
behaviour problems in children of three to twelve years of age (Pihlakoski et al., 2013).

The direction of the relationship between paternal PD and maternal PD has not yet been
clarified. Maternal PD has been identified as one of the strongest predictors of paternal PD
estimating that 24%-50% of men whose partners are depressed also meet the criteria for minor or
major depression (Areias et al., 1996; Goodman, 2004). Furthermore, paternal PD was found to
increase the risk for continued or worsened maternal PD symptoms at six months postpartum
(Paulson & Bazemore, 2016).

The risk for the offspring to develop mood or anxiety disorders was found to be
significantly higher when both parents were depressed and did not differ according to whether
the affected parent was the mother or the father (Havinga et al., 2017).

Overall, it is evident that untreated perinatal depression is associated with serious short-
term and long-term adverse effects for the mother, the father, the child and the family (Flynn et
al., 2004; Marcus et al., 2011; O’Hara & Swain, 1996; Stowe et al., 2005; Wisner et al., 2002).
Although the main focus of this thesis is maternal PD, there is an obvious gap in family-focused
and partner-focused (partner refers to someone with whom the individual shares an intimate
relationship), evidence-based interventions exploring prevention and treatment of perinatal
depression.

Treatment options for PD

For pregnant and postpartum women with mild to moderate depression, the

recommended first-line treatment option is psychological or behavioural treatment without

medication (Yonkers et al., 2009; Yonkers et al., 2011). For more severe depressive symptoms,
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pharmacotherapy is suggested as an appropriate and effective treatment (Einarson, 2010;
Yonkers et al., 2009).

Although guidelines for the detection and treatment of perinatal mental disorders,
including PD, are available (National Institute for Health and Care Excellence [NICE], 2014),
most perinatal medication guidelines and recommendations are not specifically developed for
pregnant women. As highlighted in a recent review by Molenaar, guidelines include limited
information on the ‘‘measures of implementation and audit of the proposed measures’’ and none
of them provides treatment options for patients with current depressive symptomatology despite
treated with antidepressants (Molenaar, 2018). In addition, according to Santos et al. (2017),
guidelines lack implications on emerging clinical questions and on updated evidence (Santos et
al., 2017).

Psychosocial and psychological interventions

Psychosocial and psychological interventions (e.g., nondirective counselling, professional
and lay home visits, telephone-based peer support, cognitive behavioural therapy, and
interpersonal psychotherapy) are proven efficacious treatment options for PD (Cuijpers et al.,
2008; Dennis & Hodnett, 2007; Sockol et al., 2011).

The most widely studied interventions have been cognitive-behavioural therapy (CBT)
and interpersonal therapy (IPT). Briefly, CBT focuses on problematic patterns of thoughts and
behaviours that may be associated with depression (e.g., change maladaptive patterns of
thinking, increase activities that improve mood, solve life problems), while IPT targets an
individual’s social functioning domains (e.g., role transitions, grief, interpersonal deficits).

As found in Cuijpers et al. (2008) meta-analysis, psychological treatments led to

moderate improvements compared to controls (effect size= .61), a finding similar to the results
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demonstrated in the general depression treatment literature (Cuijpers et al., 2008). Interestingly,
trials comparing psychosocial interventions to wait-list controls reported higher effect sizes than
those comparing psychosocial interventions to treatment-as-usual (effect size= .96 vs. .41). In
addition, small differences between psychotherapy modalities were found, suggesting that further
assessment of potential moderators of the efficacy of those interventions in perinatal populations
is needed (Cuijpers et al., 2008).

A recent meta-analysis, examining the efficacy of CBT interventions in perinatal
populations, revealed significant decreases in depressive symptoms in the intervention groups
compared to controls, with effect sizes range from small to medium (Sockol, 2015). Results
indicated that prevention studies were more effective when initiated later in pregnancy or during
postpartum. According to the author ‘it may be most effective to help women address potential
concerns after their infants are born, as women may find the information more immediately
relevant and helpful’’ (Sockol, 2015). However, barriers including stigma and poor healthcare
experiences (Hadfield & Wittkowski 2017; Megnin-Viggars et al. 2015) or lack of childcare,
distance or difficulty to travel (Goodman, 2009; O’Mahen & Flynn 2008), might hinder
women’s access and compliance to treatment.

Concluding, the lack of long-term follow-up as well as the usage of self-reported
measures’ cut-0ff scores as entry criterion in some treatment trials have been highlighted as
limitations, adding substantial uncertainty to the aforementioned findings (Cuijpers et al., 2008;
O’Hara & McCabe, 2013, Sockol et al., 2011).

Antidepressants
Perinatal antidepressant use has been debated for the past decades. The prescription rate

of selective serotonin reuptake inhibitors (SSRIs) during pregnancy ranges from 3.7% in the UK
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(Charlton et al., 2015) to 6.2% in the USA (Andrade et al., 2008). Potential associations of
antidepressant use during pregnancy with adverse child outcomes have been reported
(Simoncelli et al., 2010). Specifically, research demonstrated increased risks for cardiovascular
malformations (especially with paroxetine) (Grigoriadis et al., 2013), persistent pulmonary
hypertension of the neonate (PPHN) (Kieler et al., 2012), preterm delivery and lower birth
weight (Ross et al., 2013), and psychiatric disorders in the offspring (e.g., mood disorders,
autism spectrum disorder and behavioural disorders including attention deficit hyperactivity
disorder) (Liu et al., 2017). However, such findings have not been confirmed by a significant
proportion of studies (Furu et al., 2015; Huybrechts et al., 2015; Hviid et al., 2013; Man et al.,
2018).

On the other hand, untreated mental illness during pregnancy is not free of risk for the
child either. Untreated maternal depression has been associated with premature delivery and low
birth weight (Grigoriadis et al., 2013; Grote et al., 2010; Jarde et al., 2016). In the long-term,
maternal mental illness during pregnancy may increase the risk for behavioural, emotional,
cognitive and motor problems during childhood (Field, 2011; Goodman et al., 2011; O'Connor et
al., 2003; Talge et al., 2007) and psychiatric disorders during adolescence (Pearson et al., 2013,
Van den Bergh et al., 2008).

Much progress has been made in addressing the benefits and limitations of perinatal
antidepressant use, however, previous evidence is mostly originated from retrospective
observational studies with a lack to differentiate the effects of antidepressants from other shared
risk factors. Details with respect to significant confounders, such as co-morbidity, co-medication,
smoking behaviour, and socio-economic status are missing.

Treatment compliance
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Treatment compliance among perinatal individuals experiencing PD is often perplexed by
their treatment preferences and by social stigma. Pregnant and postpartum women suffering from
depression may experience significant stigma attributed to having a mental illness during the
time period supposed to be viewed as a “happy time of life.” The stigma of perinatal depression
has been related to notions of being a “bad mother” (Bilszta et al., 2007; Buultjens &
Liamputtong, 2007; O’Mahen et al., 2012).

Literature consistently indicates postpartum women’s preference for psychotherapy over
antidepressant medication when available (Boath & Henshaw, 2001; Ride & Lancsar, 2016;
Whitton et al., 1996). Perinatal individuals experience persistent anxiety with respect to the
potential harmful effects of antidepressants on the infant, either in utero or via breast milk
(Turner et al., 2008). Misri et al. (2010), followed 50 women with depression (recruited in
pregnancy to one month postpartum), thirty of whom complied with medication and twenty who
did not. Differences between the two groups were examined and results revealed that adherers
were more accepting of their depressive disorder compared to the non-compliers who
demonstrated less insight, reported fear of foetal exposure and perceived that their symptoms did
not require the medication. Another study showed that women were reluctant to initiate
medication, even after education, reporting fear of addiction and beliefs that the symptoms
would resolve without medication (Dennis & Chung-Lee, 2006). Similarly, Boath’s et al. (2004)
study demonstrated particularly low adherence to medication in breastfeeding mothers while
non-compliance to treatment was common (Boath et al., 2004).

Finally, factors such as availability, accessibility, and affordability are all crucial for new

mothers who may face practical difficulties such as bringing a child to an appointment or
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arranging childcare, dealing with potential changes in family income, and having or not the
opportunity to choose their preferred type of therapy (Goodman 2004; O’Mahen et al., 2012).
Concluding, the conceptualization of clear, concise and updated, evidence-based information
with respect to established treatment options is crucial. Above all, the need to explore the
effectiveness of alternatives to traditional psychological and pharmacological treatments for PD,
taking into consideration perinatal women’s preferences for nonpharmaceutical treatment

options, is emerging.

PHYSICAL ACTIVITY (PA), EXERCISE AND PERINATAL DEPRESSION
Definitions

PA is defined as any bodily movement produced by skeletal muscles that results in
energy expenditure beyond resting expenditure. Exercise is a ‘‘subset of PA that is planned,
structured, repetitive, and purposeful in the sense that improvement or maintenance of physical
fitness is the objective’’ (Thompson et al., 2016).
Although energy expenditure is increased during PA, it does not always reflect exercise and
should not be confused with fitness. Thus, PA can be categorized either in different contexts,
such as leisure time, exercise, sports, occupational, household, and transportation activities, or by
intensity, i.e., low, moderate, and vigorous (American College of Sports Medicine [ASCM],
2017).
Suggested mechanisms
The endorphin hypothesis

The endorphin hypothesis is one of the proposed mechanisms through which exercise

may improve psychological health and enhance wellbeing. The endorphin hypothesis suggests
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that opioids and endocannabinoids released during exercise, stimulate a sense of euphoria with
subsequent beneficial mental health outcomes (Dietrich & McDaniel, 2004). However, it is
debated whether plasma endorphins represent endorphins’ activity in the brain. Previous studies
have reported increased plasma endorphins after acute and chronic exercising (Bortz et al., 1981,
Carretal., 1981; Farrell et al., 1982), but there is an absence of recent studies clarifying a
potential direct link of the elevated endorphinic activity and the reduction of depressive
symptoms in perinatal women.
The Exercise-Glucocorticoid Paradox

It is well established that acute exercise is a potent modulator of the release of
hypothalamic pituitary adrenal axis (HPA) hormones (Elenkov & Chroussos, 2000; Kjaer &
Dela, 1996; Mastorakos et al., 2005). Exercise activates the HPA axis and increases the levels of
cortisol. Cortisol is a glucocorticoid steroid hormone, regulated and released through the HPA
axis. Acute exercise increases the levels of cortisol, while chronic exercise may also increase
basal cortisol levels (Kanaley & Hartman, 2002; Stranahan et al., 2008).

The cortisol serves as a mediator between chronic stress and depression. Chronic stress
has been argued to trigger and induce depression (Beck & Bredemeier, 2016; Hammen, 2005;
Holsboer & Ising, 2010; Ingram & Luxton, 2005; Lupien et al., 2009, Ulrich-Lai & Herman,
2009). Increased cortisol levels, as a response to both exercise and chronic stress/depression, can
lead to beneficial and detrimental effects accordingly. A few authors identified the existence of
an “Exercise-Glucocorticoid Paradox” (Adlard & Cotman, 2004; Chen et al., 2016; Schoenfeld
& Gould, 2012). This paradox refers to the contradictory but, in both cases, mediated by elevated
cortisol levels effects of exercise and chronic stress in cognition, mood, stress coping, and

neuroplasticity. Chen et al. (2016) suggested three potential explanations to this paradox.
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According to the first hypothesis, while chronic exercise decreases, chronic stress increases
novel stress-responsive cortisol. Second, while chronic exercise increases, chronic stress reduces
dopamine in the median prefrontal cortex. The third hypothesis supports that a potential
explanation of the paradox could be that chronic exercise does not induce changes or
upregulates, while chronic stress diminishes the expression of the mineralocorticoid receptor (for
a review see Chen et al., 2016).

During pregnancy and postpartum, the levels of cortisol, adrenocorticotropic hormone
(ACTH), corticotropin-releasing hormone (CRH) and corticosterone binding globulin (CBG)
fluctuate significantly. The growth and development of the placenta that produces its own steroid
hormones and proteins which can interfere with the mother's hormonal equilibrium and
homeostasis, has been supported to be partially responsible for the changes in the stress circuit
(Glynn & Sandman, 2012). Typically, cortisol levels gradually increase in pregnancy, reaching a
peak at delivery and then abruptly decline within the first days postpartum (Thompson, 2008). In
order to respond to the elevated levels of cortisol during pregnancy, reduced activation of CRH
neurons help pregnant women to become less responsive to external stressors (Kammerrer et al.,
2002). When there is a dysregulation in the HPA axis, the reduction of CRH fails to occur and
high levels of cortisol may lead to hypercortisolemia during pregnancy (Pariante, 2006), which
subsequently increases a woman’s risk of developing depressive symptoms (Penninx et al.,
2013). However, the particular mechanisms underlying the mild hyporesponsivity in the HPA
axis during the perinatal period are not fully understood and further research is needed.

Concluding, although the antidepressant effects of exercise are well-established, the
underlying mechanisms of these effects remain under debate and to the author’s best knowledge,

are not tested in perinatal individuals experiencing depressive symptoms.
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Psychological processes

Psychological processes, through which exercise may influence depression, include
improvements in self-efficacy for exercise and daily life coping, the development of social
support networks, and the achievement or maintenance of body image satisfaction.

Exercise self-efficacy is defined as ‘‘one’s belief about the capability to successfully
engage in incremental bouts of physical activity’” (Blacklock et al., 2007). According to the self-
efficacy theory, individuals’ depressive symptoms may become less severe as their self-efficacy
increases (Bandura, 1977; Bandura 1997). Self-efficacy has been supported as an independent
mechanism for the antidepressant effects of exercise in adult samples (Annesi, 2012; Craft, 2005;
Ryan, 2008).

Moreover, it is widely accepted that building social support networks through exercise
has a variety of positive effects on mood and depression among adult individuals (Makino et al.,
2015; McAuley et al., 2000). Social support can be conceptualized as the helpful resource
individuals perceive available to them incorporating both formal and informal relationships
(Gottlieb & Bergen, 2010). There is a growing body of research investigating mediators of the
path from social support to exercise in order to describe the potential psychological mechanisms
through which social support enhances exercise participation (Anderson et al., 2007; Duncan &
McAuley, 1993; McAuley et al., 2003; Molloy et al., 2010). One of these mechanisms suggests
that “‘receiving social support may help a person with regard to his/her self-regulative attempts
by enabling one’s abilities to master challenges’’ (Benight & Bandura, 2004; Schwarzer &
Knoll, 2007). Specifically, social support enhances self-efficacy and self-monitoring because
individuals tend to evaluate more often and more precisely whether they performed in

accordance with their intended goals (Lippke & Ziegelmann, 2008). Also, action planning for
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exercise -the plan design to modify a certain behaviour or adopt a new behaviour- as a self-
regulative strategy, can be reinforced by both perceived and received social support (Molloy et
al., 2010).

Sudden body changes that differ from pre-pregnancy may trigger perinatal women’s body
image dissatisfaction (Skouteris et al., 2005). Dissatisfaction with changing body image can
contribute to some women having anxiety, stress and mood disturbances (National Institute for
Health and Care Excellence [NICE], 2009). It is well established that body satisfaction during
pregnancy and postpartum is inversely related to perinatal depression (Clark et al. 2009; Downs
et al. 2008; Duncombe et al. 2008; Rauff & Downs 2011; Roomruangwong et al., 2017;
Sweeney & Fingerhut 2013). Body image dissatisfaction has been found to remain
comparatively stable during pregnancy (Clark et al., 2009; Rocco et al., 2005; Skouteris et al.,
2005) and tends to increase during postpartum (Clark et al., 2009; Rallis et al., 2007).

Finally, the possibility of exercise to provide distraction or ‘‘time out” from rumination
has been proposed as a mechanism for its antidepressant effect, however, this has received
limited empirical support (Bahrke & Morgan, 1978).

Maternal and neonatal benefits

Physical activity and physical exercise are related with numerous maternal and neonatal
health benefits. Specifically, higher levels of pre-gestation or early gestation PA have been
linked to a significantly lower risk of developing gestational diabetes (Tobias et al., 2011).
Perales et al. (2020) argued that exercise during pregnancy can lead to a significantly reduced
risk of excessive gestational weight gain and of both gestational diabetes and hypertension.
Importantly, benefits of gestational exercise found to be maximized for individuals that were

previously inactive. Increasing levels of PA before and during early pregnancy has been
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associated with a lower risk of preeclampsia (Aune, 2014). Moreover, there is supporting
evidence of the beneficial effect of gestational exercise on cardiorespiratory fitness and the
prevention of urinary incontinence (Perales, 2016). Meta-analytic evidence (Davenport et al.,
2018; Shiri et al., 2018) concluded that pregestational exercise has a large effect on decreasing
the severity of low back pain, pelvic girdle and lumbopelvic pain that can significantly impair
maternal quality of life. Poyatos-Leon’s et al. (2015) meta-analysis reported reduced non-
elective caesarean delivery rates, when exercise was performed during the second and third
trimesters and these findings have been confirmed by another meta-analysis (Di Mascio et al.,
2016) including 2059 individuals with singleton, uncomplicated gestations. Further neonatal
benefits of maternal exercise include reduced stress response and healthier birth weight (Mudd et
al., 2013) as well as higher Apgar scores (Murtezani et al., 2014). Three meta-analyses reported
minimal or no differences in infant birth weight between women who exercised during
pregnancy compared to controls (Krammer & McDonald, 2006; Leet & Flick, 2003; Lockey et
al., 1991). Finally, regular aerobic exercise during the lactation period appeared to improve
maternal cardiovascular fitness without influencing milk production, composition, or infant
growth (Gary & Quinn, 2001; Lovelady, 2011).
Current guidelines and future suggestions

According to the American College of Obstetricians and Gynaecologists (ACOG), PA for
mother and foetus is safe in most cases during the perinatal period (including lactating period)
(Birsner & Gyamfi-Bannerman, 2020). Current international guidelines on PA for pregnant and
postpartum women suggest that in the absence of contraindications they should i) undertake

regular PA throughout pregnancy and postpartum, ii) do at least 150min of moderate-intensity
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aerobic PA throughout the week for substantial health benefits, iii) incorporate a variety of
aerobic and muscle-strengthening activities while gentle stretching may also be beneficial.

Women who, before pregnancy, habitually engaged in vigorous-intensity aerobic activity,
or who were physically active, are advised to continue these activities during pregnancy and the
postpartum period. Postpartum individuals are advised to resume PA routines as soon as
medically safe, based on the delivery mode and the incidence of medical or surgical
complications (WHO, 2020). Whereas less information is available regarding exercise guidelines
during the postnatal period, the different phases of the postpartum should be taken into
consideration before exercise prescribing. These phases include the acute postpartum period (i.e.,
first 6-12h postdelivery), the immediate postpartum period (i.e., hospital discharge to 6weeks
postpartum, depending on delivery type), and the later postpartum period (i.e., 6weeks to lyear,
depending on breastfeeding routines).

In general, perinatal women are advised to avoid activities in supine position after the
first trimester of pregnancy and discouraged to participate in contact activities with high risk of
abdominal trauma or imbalance and scuba diving (Birsner & Gyamfi-Bannerman, 2020).
Specific considerations and safety issues with respect to PA and exercise during pregnancy
include ensuring adequate caloric intake before engaging in physical exercise and hydrating
before, during, and after exercise, avoiding activities that require jumping movements and quick
changes in direction, minimizing prolonged isometric contraction and motionless standing,
avoiding exercise in a hot humid environment, and ensuring comfortable and proper exercise
footwear and clothing. (ACOG, 2015). Women are also advised to wear supportive bras during
exercise and adopt exercise to breastfeeding routines while constant attention should be given in

the type of birth and its impacts on musculoskeletal health (ACOG, 2015).
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Although the body of knowledge on perinatal PA and exercise is increasing, studies are
heterogeneous with respect to PA type, intensity, duration, and assessment tools. Recently, the
WHO stated that there is insufficient evidence to determine if the associations
between PA and health outcomes vary by type or domain or timing (i.e., pre-pregnancy,
antenatal or postnatal) of physical activity (WHO, 2020).

Thus, the question is not “if” but “how” people should exercise during the perinatal
period. In this respect, i) further research is needed to understand in more detail the dose-
response and the domain-specific relationship of PA with mental health outcomes in perinatal
populations ii) PA and exercise plan development, apart from the physiologic, biochemical and
musculoskeletal assessment, should consider perinatal individuals’ psychological changes,
challenges and needs, as well as their cultural background.

Based on the above, the aim of the first study of this thesis was to conduct a systematic
review and meta-analysis in order to synthesize evidence from RCTSs investigating the effect of
PA and exercise-based interventions on PD symptoms among perinatal individuals recruited via
obstetric care practices. The aim of the second study was to implement a two-arm RCT in order
to evaluate the effectiveness of an Exercise Counselling (EC) intervention (from 27weeks
gestation to 10weeks post-birth, based on the Transtheoretical Model (TTM) of change,
compared to Perinatal Wellbeing Education (PWE), on reducing the depressive symptoms of
perinatal individuals recruited via obstetric care practices. Finally, the aim of the third study was
to conduct a qualitative study with semi-structured interviews to explore participants’ views and
experiences deriving from the Exercise Counselling (EC) intervention and evaluate the

intervention’s acceptability.
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CHAPTER 11
RESEARCH PAPER 1
EXERCISE FOR PERINATAL DEPRESSIVE SYMPTOMS: A SYSTEMATIC REVIEW
AND META-ANALYSIS OF RANDOMIZED CONTROLLED TRIALS IN PERINATAL

HEALTH SERVICES.

Abstract
Exercise improves PD symptoms, but reports call for more robust evidence. This systematic
review and meta-analysis aimed at synthesizing evidence exclusively from randomized
controlled trials (RCTs) examining the effects of exercise on PD symptoms in women recruited
via perinatal health services. Nine e-databases and fifteen systematic reviews were searched for
relevant RCTs. Exercise-specific tools extracted/coded data. A meta-analysis using a random
effects model (Standardized Mean Difference [SMD]) investigated the effects of exercise on PD
scores post-intervention. From 285 records, 14 RCTs (1.601 participants) were considered
eligible including two RCTs with clinically diagnosed PD women. Exercise showed a
statistically significant small overall antidepressant effect (SMD = -.21, 95% CI = -.31, -.11, p=
.0001) with low/non-significant heterogeneity (Q = 17.82, 1> = 16%, p=.27). Only the fail- safe
criterion recorded marginally significant publication bias, but trim-fill analysis added no study.
Sensitivity analyses increased the overall effect in RCTs showing lower risk of bias or delivering
>150min/week moderate intensity aerobic exercise. Subgroup analyses revealed
significant antidepressant effects for exercise across various settings, delivery formats,
depressive symptoms severities and outcome measures used. Heterogeneity was low/non-

significant in all analyses (1 < 50%). Hedges’ g corrections did not influence the results.
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Study limitations include the small number of available trials and clinically diagnosed samples
with PD and the variety of exercise modalities. Exercise improved PD symptoms, especially in
RCTs with lower risk of bias or with >150min/day moderate intensity aerobic exercise
interventions. Findings are clinically useful but more RCTs for clinically diagnosed women with

PD are needed for firmer conclusions.
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Introduction

Depression is characterized mainly by anhedonia and psychosocial impairment and
represents a common disorder (American Psychiatric Association, 2013). Perinatal depression
(PD) may occur at any time during pregnancy or within 12 months after delivery (American
College of Obstetricians and Gynaecologists [ACOG], 2020). The risk for PD is high in the 2"-
3" trimesters of gestation (Bennett et al., 2004) and 2-3 months postpartum (O'Hara & Wisner,
2014; Stuart-Parrigon & Stuart, 2014). This mental health illness affects 15.6% of pregnant and
19.8% of postpartum women (World Health Organisation [WHO], 2017), and it is related with
marital issues, conflictual couple relationships and partner depression (Goodman et al., 2011,
Tronick & Reck, 2009). Also, PD is associated with impaired infant development, with mother-
infant relationship and with infant-harm or self-harm behaviors (Pope et al., 2013; Wisner et al.,
2013). In addition, PD is linked to sedentariness, which may trigger worse mood,
depression/somatic symptoms that can interfere with social/daily activities (Poudevigne &
O’Connor, 2006).

Noteworthy, PD remains widely untreated (Jarde et al., 2016). When psychological or
drug therapies are prescribed, inaccessibility, childcare, costs or stigma emerge as key barriers
(Dennis & Chung-Lee, 2006). Antidepressants are often rejected (Kothari et al., 2019; Turner et
al., 2008) and, when prescribed, may cause delays in early developmental milestones and
behavioral disturbances during infancy (Mortensen et al., 2003; Pedersen et al., 2010). Thus, PD
treatments may show up to 40% attrition (Klier et al., 2001; O'Hara et al., 2000). Additional or
alternative interventions are thus essential. Exercise could play an important treatment role,

especially since it is widely preferred by mental health patients (Sigurdsson et al., 2008).
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Exercise is typically safe for perinatal women (ACOG, 2020) and linked to lower PD
symptoms in various meta-analyses (Standardized Mean Differences [SMDs] range: -.22 to -.81).
However, several issues in these studies warrant careful consideration. Particularly, previous
studies recorded wide confidence interval and high/significant heterogeneity (Daley et al., 2015a;
Daley et al., 2009; Nakamura et al., 2019). Also, they allocated trials with both mindful activities
(e.g., yoga) and exercise interventions (Carter et al., 2019; Davenport et al., 2018). However,
mindful activities have a different structural concept to exercise; mindful activities are performed
with a profound inwardly directed contemplative focus, whereas in exercise there is a relative
disconnect between mind and kinesthesis (La Forge, 2005). Previous studies also reported
including (a) randomized controlled trials (RCTs) and observational studies (Nakamura et al.,
2019) (b) RCTs and quasi-RCTs (McCurdy et al., 2017; Poyatos-Leon et al., 2017) or (c) low,
low-medium or medium quality trials (Carter et al., 2019; Davenport et al., 2018; Poyatos-Leon
et al., 2017; Pritchett et al., 2017). Further, follow up measures were not reviewed, bringing into
question the enduring effects of exercise. Finally, risk of bias was analyzed with tools not
structured for physical therapy interventions (e.g., exercise), thus critical exercise aspects such as
attrition were overlooked. However, attrition mirrors treatment acceptance and warrants
inclusion in risk of bias analysis, especially since exercise shows increased time/effort demands
(Turk et al., 1984) and depression lack of energy/interest (American Psychiatric Association,
2013).

Also, previous meta-analyses have often reviewed trials comparing exercise interventions
vs. control groups assigned to usual care involving exercise conditions; e.g., controls receiving
general recommendations to exercise (Vargas-Terrones et al., 2019) or controls on waiting list to

exercise (Haruna et al., 2013). However, such comparisons may mask the true effects of exercise
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interventions because exercise conditions in controls may contribute to depressive symptom
relief (Schuch et al., 2017). Hence, examination of comparisons of exercise interventions with
controls that do not involve exercise conditions appears to be essential.

In addition, previous meta-analyses reported that they could not record the optimum
type/dose of exercise for PD (Daley et al., 2015a; McCurdy et al., 2017; Nakamura et al., 2019).
Moreover, the recent review of the American College of Sports Medicine (ACSM) and the
Recommendation Statement of the US Preventive Services Task Force (USPSTF) did not
conclude on the causal relationship of exercise with improved PD or on the optimum type/dose
of exercise (Dipietro et al., 2019; O’Connor et al., 2019; USPSTF, 2019). Also, the ACOG
Committee Opinion (2020) reports that exercise can be an essential factor in the prevention of
postpartum depression, and recommends 20-30min/day of moderate intensity exercises for most
if not all days of the week. However, the ACOG Committee Opinion (2020) also calls for
investigation of the optimum exercise type/dose. Relevant investigation should thus be
prioritized, taking into account that the WHO (2020) guidelines for lower risk of postpartum
depression recommend aerobic type exercise at a dose of moderate intensity for > 150min/week.

Another issue in the literature is the lack of evidence for the PD-reducing effects of
exercise in perinatal health settings. Particularly, all previous meta-analyses have included a
number of exercise trials implemented in various community settings (Carter et al., 2019;
Davenport et al., 2018; Nakamura et al., 2019). In light of this evidence, this study focused on
RCTs with participants sampled from exercise interventions provided through perinatal health
services to examine if such exercise programmes can be accepted (low attrition) and effective in
reducing PD symptoms in routine practice settings. Relevant findings could support future

implementation of exercise trials or interventions in those specific settings.
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Considering the issues that were identified above, the aim of this systematic review and
meta-analysis was to synthesize evidence from RCTs examining the effects of exercise
interventions on PD symptoms, among perinatal women recruited and exercised through
perinatal health services. Part of the analyses evaluated risk of bias with an exercise specific tool,
excluded comparisons to controls involving exercise conditions and investigated the
antidepressant effects of aerobic type exercise interventions at a dose of moderate intensity for >
150min/week.

Method

The Bioethics Committee of the first author’s Institution (University of Thessaly) has
provided relevant permission for the protocol and implementation of this study (UTH-2-3/05-
October-2018). This research synthesis was prepared in accordance to the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines that ensures quality via
a 27-item standard checklist (Moher et al., 2009). The PRISMA checklist for the current study
can be found in Supplemental Table S 1.

Literature search and study selection

A literature search via nine e-databases was independently performed by the second and
fourth author for English speaking articles from January 1, 1990 to July 30, 2019 and was
updated in February 2020. Details concerning e-databases, keywords, MEdical Subject Heading
(MESH) terms and search strategy for PubMed and Scopus are presented in Supplemental Table
S 2. Hand-searching for additional RCTs included screening of reference lists of 15 systematic
reviews (see Supplemental Table S 2).

Eligibility criteria
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Trials were eligible on the basis of the following characteristics: (1) pregnant or
postpartum women recruited via perinatal health services excluding women with psychiatric
diagnoses other than depression; (2) exercise interventions (excluding mindful activities) as
defined by the American College of Sports Medicine (Pollock et al., 1998); (3) comparisons of
exercise interventions to defined control conditions; (4) outcome measures of depressive
symptomatology; and (5) studies with a design of an RCT with depression symptomatology as a
primary or secondary outcome measure.

Data collection and extraction

The second and fourth author independently reviewed title/abstract assessments. Data
were checked for accuracy and duplicates and full text articles were allocated. Consensus on the
eligible trials was reached. If no agreement could be reached, it was planned the third author
would decide. Data from full text articles were independently extracted via standard (prepared)
exercise-specific forms by the second and fourth author based on the Participants, Interventions,
Comparisons, Outcome measures, and Study design (PICOS) criteria (Moher et al., 2009).
Authors of eligible trials were contacted by e-mail when clarifications for the studies were
essential.

Coding of eligible trials

Eligible trials were coded via the PICOS criteria: i) participants: depressive symptom
severity, physical activity levels and concurrent mental health therapies at baseline, ii)
interventions: intensity, type, session length/frequency, weekly duration, total duration in weeks,
attendance rates and average dropout rates from intervention, iii) comparisons to perinatal care
control conditions: usual care, antidepressants, counseling, wait-list, or other defined conditions,

iv) outcomes: self- or clinician-reported outcomes, v) study design: RCTs with lower (> 6) or
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higher (< 6) risk of bias scores on the Physiotherapy Evidence Database (PEDro) scale (de
Morton, 2009).
Risk of bias assessment

Eligible trials were evaluated for risk of bias with the PEDro scale (de Morton, 2009).
This scale is designed for physical therapy interventions such as exercise and represents a valid
measure of the methodological quality of clinical trials (Maher et al., 2003). Also, it is
increasingly used in various research areas (Gorin et al., 2012; Machado et al., 2015) and in the
area of exercise for anxiety or major depression (Ensari et al., 2015; Morres et al., 2019a).
However, is has not been used in the area of exercise for PD symptoms. The PEDro scale
evaluates interval validity via 10 items and the overall scoring ranges from 0 to a maximum
score of 10, with higher scores indicating better design quality (Maher et al., 2003). Items
evaluate: random allocation; concealed allocation; between-group comparisons; point estimates
and variability measures; blinding patients; blinding therapists; blinding assessors; baseline
balance; intention-to-treat; lower than 15% dropouts. Due to inability to blind participants and
therapists, our trials received a score of 0 on the relevant items. To this extent, 8 points was the
maximum PEDro score in our study. The PEDro scale reports a benchmark score of > 6 for
classifying lower risk of bias trials. The second and fourth author independently evaluated the
design quality of each trial, and sought consensus on their evaluations. In case of discrepancies
in data evaluation, it was planned the third author would decide. Cohen’s Kappa algorithms were
computed, and interpreted via the Landis and Koch (1977) reference to assessing the interrater
agreement.

Statistical analysis
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The software Review Manager (RevMan) Version 5.3 (Review Manager, Nordic
Cochrane Centre, 2014) was used for statistical pooling. The primary outcome measure was
standardized mean difference (SMD) in post-intervention scores of depression between
interventions and controls. Based on Cohen's d standards (Cohen, 1992), SMDs of .20, .50 and
.80 are considered small, moderate or large, respectively. A random effects model was selected
to reduce the bias stemming from the potential heterogeneity between trials. Statistical
heterogeneity was assessed with the Cochran's Q and I statistics taking into account that 1 2
values up to 40% are unlikely to be important (Higgins & Green, 2011).

Publication bias for the main composite analysis was assessed with visual inspection of
the funnel plots, and with computation of the Begg—Mazumbar Kendall's tau (Begg &
Mazumdar, 1994), the Egger bias test (Egger et al., 1997) and the fail-safe criterion (5k + 10)
(Rosenthal, 1979). In case of publication bias, the trim-fill statistic was computed on the right
and left side of the plot (Duval & Tweedie, 2000). This test technically removes or adds trials to
balance an asymmetrical funnel plot and adjusts the effect size to provide an unbiased estimate
of the effect. Level of significance was set at .05.

Sensitivity analyses

Three sensitivity analyses examined inflation of the overall exercise effect. First, we
coded trials with lower risk of bias (PEDro score > 6) given the relationship of higher risk of bias
with overestimation of treatment efficacy (Moher et al., 1998; Schulz, 2001; Schulz et al., 1995).
Second, we coded trials with non-exercise controls because exercise conditions incorporated in
controls may decrease depression scores and mask the true interventions effects (Schuch et al.,
2017). A third sensitivity analysis coded trials with a dose of > 150min/week moderate intensity

aerobic exercise on account of a 3-fold consideration. Specifically, while the WHO (2020)

82

Institutional Repository - Library & Information Centre - University of Thessaly
17/07/2024 17:31:02 EEST - 3.142.172.238



recommends this aerobic dose to pregnant women for lower risk of postpartum depression and
the ACOG (2020) reports that aerobic exercise can be an essential factor in the prevention of
postpartum depression, the ACSM, USPSTF and ACOG call for more robust evidence for the
currently undefined optimum dose/type of exercise for PD (ACOG, 2020; Dipietro et al., 2019;
O’Connor et al., 2019; USPSTF, 2019).
Subgroup analyses

Five subgroup analyses based on the PICOS criteria (excluding the Comparison [C] and
Study design [S] criteria addressed by sensitivity analyses) tested differences between exercise
and control groups on PD scores post-intervention across various participant and intervention
characteristics, comparisons, or outcome measures used. An additional subgroup analysis tested
differences between exercise and control groups on PD scores at follow up. Forest plots were
inspected for outliers seriously influencing the exercise effect. All analyses considered that > 5
comparisons provide more accurate results (Borenstein et al., 2009). The Chi? statistic for
heterogeneity tested subgroup differences. Finally, risk of difference (RD) computation
examined dropout differences between interventions and controls.
Results
Results of the search

The PRISMA flow diagram presents study selection and reasons for exclusion (see
Figure 1). A total of 285 studies were identified after duplicate removal. Following title/abstract
review, 64 studies were selected for full-text review of which 50 were excluded. To this extent,
fourteen trials with sixteen comparisons and 2.025 participants were included in our meta-
analysis (Daley et al., 2015b; Daley et al., 2008; Forsyth et al., 2017; Haruna et al., 2013; Huang

etal., 2011 [three-armed]; Mohammadi et al., 2015 [three-armed); Norman et al., 2010; Perales
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et al., 2015; Robichaud, 2008; Robledo-Colonia et al., 2012; Shelton, 2015; Surkan et al., 2012;
Vargas-Terrones et al., 2019; Yang & Chen, 2018). Eligible trials were conducted in eight
countries (see Table 1) and were published in peer reviewed academic journals except from two
unpublished Theses (Robichaud, 2008; Shelton, 2015).
Characteristics and risk of bias of included studies
Participants

Participants’ depressive symptom severity at baseline was mild-moderate in nine trials
(Haruna et al., 2013; Huang et al., 2011; Mohammadi et al., 2015; Norman et al., 2010; Perales
et al., 2015; Shelton, 2015; Surkan et al., 2012; Vargas-Terrones et al., 2019; Yang & Chen,
2018) and moderate-severe in five trials (Daley et al., 2015b; Daley et al., 2008; Forsyth et al.,
2017; Robichaud, 2008; Robledo-Colonia et al., 2012). Also, participants at baseline were
pregnant women in five trials (Huang et al., 2011-[1% intervention]; Mohammadi et al., 2015-[1%
intervention]; Perales et al., 2015; Robledo-Colonia et al., 2012; Vargas-Terrones et al., 2019)
and postpartum women in the remaining trials. Details are presented in Table 1. Additional
information regarding participants’ profiles (e.g., perinatal age) can be found in Appendix 2.
Interventions

Five trials employed aerobic exercise modalities at moderate intensity for >
150min/week; these modalities included pram walking (n= 2), walking and various aerobic
activities, dance activities, or aerobic and strength training (average dose: 52.50min/session,
3.50sessions/week, 168.00min/week, 20.04weeks; median session attendance 69.30%) (Daley et
al., 2008; Forsyth et al., 2017; Perales et al., 2015; Robledo-Colonia et al., 2012; Vargas-
Terrones et al., 2019). Three trials employed aerobic exercise at low-moderate or moderate

intensity for 90min/week (n= 2; mainly walking) or at moderate intensity for 120min/week on
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average (3-5sessions/week X 30min) (Daley et al., 2015b; Robichaud, 2008; Shelton, 2015); one
trial employed aerobic + stretching exercise for 45min/week (> 3sessions/week X 15min; body
movements on sitting/standing position) (Yang & Chen, 2018); two trials used

strength and aerobic training at moderate intensity for 60min/week or aerobic exercise with
undefined type/intensity for 360min/week (Haruna et al., 2013; Norman et al., 2010) (average
dose for the above six trials: 40.71min/session, 3.29sessions/week, 130.71min/week,
15.43weeks; median session attendance 77.2%).

Another trial used counseling/planning for diet modifications and 150min/week of
exercise at moderate-vigorous intensity (not reported if aerobic) (Surkan et al., 2012). Also, one
trial employed low intensity stretching and breathing for 75min/week for pregnant (1st
intervention) or for postpartum women (2" intervention) (Mohammadi et al., 2015). Finally, one
trial employed counseling for diet plus exercise-(not otherwise defined) for pregnant (1st
intervention) or postpartum women (2" intervention) (Huang et al., 2011). Individual trial
descriptions (14 RCTs/ 16 comparisons) following the above order are presented in Table 1.

Additional information regarding the implementation of the reviewed trials indicated that
eight trials (Daley et al., 2015b; Daley et al., 2008; Haruna et al., 2013; Norman et al., 2010;
Perales et al., 2015; Robichaud, 2008; Robledo-Colonia et al., 2012; Vargas-Terrones et al.,
2019) and two trials (Forsyth et al., 2017; Mohammadi et al., 2015) reported that their
participants attended on average > 50% (median: 81%) and < 50% (median: 33%) of the exercise
sessions, respectively. Also, seven trials delivered individual exercise (Daley et al., 2015b; Daley
et al., 2008; Huang et al., 2011; Mohammadi et al., 2015; Robichaud, 2008; Surkan et al., 2012;
Yang & Chen, 2018) and five trials group exercise (Haruna et al., 2013; Norman et al., 2010;

Perales et al., 2015; Robledo-Colonia et al., 2012; Vargas-Terrones et al., 2019); only the latter
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five trials were supervised. Four trials employed pedometer devices (step counters) in the
exercise interventions (Daley et al., 2015b; Daley et al., 2008; Shelton, 2015; Surkan et al.,
2012). The average exercise dose across all the reviewed trials (14 RCTs / 16 comparisons) was
41.92min/session, 3.31sessions/week, 136.07min/week, 18weeks; median session attendance
69.40%; intensity was mainly moderate. Details are presented in Table 1.
Comparisons

In seven trials controls were assigned to usual perinatal care that did not involve exercise
conditions (Daley et al., 2015b; Forsyth et al., 2017; Mohammadi et al., 2015; Norman et al.,
2010; Perales et al., 2015; Robledo-Colonia et al., 2012; Surkan et al., 2012). The remaining
seven trials assigned controls to usual perinatal care combined with exercise conditions including
wait-list to exercise participation (Haruna et al., 2013; Robichaud, 2008), wait list to receive
exercise consultancy (Daley et al., 2008), advice to follow doctor’s exercise guidelines (Vargas-
Terrones et al., 2019), exercise plus diet counseling (Huang et al., 2011), informational material
for exercise (Yang & Chen, 2018) or instructions to record daily steps via study pedometers plus
wait list to exercise (Shelton, 2015). Details are presented in Table 1.
Outcomes

Depressive symptomatology was the primary outcome measure in all but four trials
(Haruna et al., 2013; Huang et al., 2011; Norman et al., 2010; Yang & Chen, 2018). Nine trials
(Daley et al., 2015b; Daley et al., 2008; Forsyth et al., 2017; Haruna et al., 2013; Mohammadi et
al., 2015; Norman et al., 2010; Robichaud, 2008; Shelton, 2015; Yang & Chen, 2018) used the
Edinburg Postpartum Depression scale (EPDS) (Cox et al., 1987), four trials (Perales et al.,
2015; Robledo-Colonia et al., 2012; Surkan et al., 2012; VVargas-Terrones et al., 2019) the Centre

for Epidemiologic Studies Depression (CES-D) scale (Devins et al., 1988), and one trial (Huang
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et al., 2011) the Beck Depression Inventory (BDI) (Beck & Steer, 1993). All outcomes were self-
reported and included continuous measures, with higher numbers indicating more severe
depressive symptoms. Only two trials undertook a clinical diagnosis of depression (Daley et al.,
2015b; Forsyth et al., 2017). Relevant details are presented in Table 1. Additional information
regarding recruitment and outcome time points with respect to perinatal age are presented in
Supplemental Table S1.
Study design

All trials were RCTs. Five trials (Daley et al., 2015b; Forsyth et al., 2017; Mohammadi et
al., 2015; Norman et al., 2010; Vargas-Terrones et al., 2019) employed follow up outcome
measures, on average 3 months after the intervention completion (see Table 1). Two trials were
unpublished Theses (Robichaud, 2008; Shelton, 2015).
Assessment of risk of bias

Eight trials (57%) received a score of > 6 on the PEDro scale indicating lower risk of bias
(Daley et al., 2015b; Forsyth et al., 2017; Haruna et al., 2013; Mohammadi et al., 2015; Perales
et al., 2015; Robledo-Colonia et al., 2012; VVargas-Terrones et al., 2019; Yang & Chen, 2018).
Six trials (43%) received a score < 6 indicating higher risk of bias (Daley et al., 2008; Huang et
al., 2011; Norman et al., 2010; Robichaud, 2008; Shelton, 2015; Surkan et al., 2012). Relevant
details are presented in Table 2. Cohen’s Kappa coefficient was .64 indicating substantial
interrater reliability (Landis & Koch, 1977) on the PEDro scale.
Synthesis of results

Based on pooled results from 14 RCTs (16 arms), exercise in comparison to controls
demonstrated a statistically significant, small overall effect on post-intervention scores of PD

(SMD =-.21, 95% Confidence Intervals [CI] -.31, -.11, p =.0001) with low/non-significant
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heterogeneity (Q = 17.82, 1> = 16%, p = .27). Details are presented in Table 3 and in Figure 2.
Visual inspection of the funnel plot displayed no indications of asymmetry (see Figure 3), and
both the Egger and the Begg and Mazunbar algorithms were non-significant (Egger: intercept -
.68, p = .41; Begg-Mazunbar Kendall’s tau: tau -.12, p = .53). However, the fail and safe
criterion (5K + 10; in our study: 5 X 16 + 10 = 90 comparisons) detected marginally significant
publication bias, as the algorithm indicated that 89 studies would be required to nullify the
significance of the overall effect. Trim and fill analysis on both sides of the plot was
subsequently computed but added no study, suggesting no publication bias for the overall effect.
According to our sensitivity analyses, the small overall effect of exercise on post-
intervention PD scores increased in trials with lower risk of bias (SMD = -.24, 95% CI -.43,-.04,
p =.02; 1> = 46%, p = .06), in trials with controls that did not involve exercise conditions (SMD
=-.28, 95% CI -.45, -.10, p = .002; 12 = 41%, p = .11), and in trials with moderate intensity
aerobic exercise for > 150min/week (SMD = -.43, 95% CI -.64, -.21, p <.0002; 12 = 18%, p=
.35). Heterogeneity was low/non-significant (1> = 18% -46%). Results are presented in Table 3.
Subgroups analyses examined if exercise decreases PD scores post-intervention across
various participant/intervention characteristics, comparisons, or outcomes used. Particularly,
exercise compared to controls showed (a) small-moderate antidepressant effects when exercise
was delivered in groups or in pregnant women, when the CES-D/BDI outcomes were employed
and when participants had moderate-severe depressive symptoms or sedentary/insufficient active
lifestyle at baseline, or when they attended > 50% of exercise sessions; (b) small antidepressant
effects when exercise was delivered individualized or in postpartum women, and when
participants had mild-moderate depressive symptoms or undefined physically active lifestyle at

baseline; (c) zero effect when participants attended < 50% of the exercise sessions, and a small
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non-significant antidepressant effect when the EPDS outcome was employed. The latter effect
increased 2-fold and reached significance after removing two non-aerobic outliers (Mohammadi
et al., 2015; Yang & Chen, 2018). In an additional subgroup analysis, exercise compared to
controls showed a statistically significant small antidepressant effect on PD scores measured at
follow up (on average 3 months after the intervention completion). Heterogeneity was low/non-
significant (I 2 = 0% -50%) in all subgroup analyses.

Subsequently, we performed comparisons between the different subgroups described
above. The analysis showed that when compared to controls exercise showed (a) significantly
larger antidepressant effects for participants attending > 50% of the exercise sessions, than
participants attending < 50%; (b) significantly larger antidepressant effects for participants
showing a sedentary/insufficiently active lifestyle at baseline, than participants with unidentified
physical activity levels at baseline; (c) marginally insignificant larger antidepressant effects
when exercise was delivered in groups, than when exercise was delivered individually (p =.06).
Results are presented in Table 4.

Dropouts were 15.07% in the exercise interventions and 13.31% in the control conditions
after excluding one outlier with 39.72% and 41.53% dropouts in the interventions and controls,
respectively (Surkan et al., 2012). No differences between exercise and controls were found in
the number of dropouts (RD = -.002, 95% CI -.049, .040, p = .919; 1> = 36.12, p = .08). Also, no
differences between interventions and controls in the number of dropouts were found among
pregnant women (RD = -.003, 95% CI -.133, .072, p = .560; 381 I?> = 67.50%, p = .02) or among
postpartum women (RD = -.020, 95% CI -.027, .066, p = .409; 12 = 0%, p = .533). In addition, no

differences between pregnant and postpartum women were found in the number of dropouts
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either in the interventions or controls (RD = -.032, 95% CI -.071, .006, p = .097; 1> = 0%, p =
.824).
Hedges’ g corrections

Computations of Hedges’ g correction, which prevents overestimation of an effect-size
for < 20 comparisons such us our data set, did not change the effects or heterogeneity levels
across all the analyses. Presenting SMDs is in concordance to previous meta-analyses in the field
and in support of transparent graphic/numeric cross reading for clinicians/researchers.
Discussion
The overall antidepressant effect of exercise

To our knowledge, this is the first meta-analysis to focus on RCTs examining whether
exercise interventions improve PD symptoms in perinatal women recruited and exercised
through perinatal health services. Findings showed that exercise was associated with a significant
small overall effect on PD symptoms (SMD = -.21). In previous reviews, the effects of exercise
on PD symptoms ranged from .22 to .81 and appeared to be larger than our effect. However,
previous meta-analyses included a number of quasi-RCTs and/or observational studies or trials
with mindful activities (e.g., yoga). Instead, the current study focused on RCTs because they
represent the gold standard of evidence (Schulz et al., 2010), and examined exclusively exercise
interventions because they show distinct differences to mindful activities (La Forge, 2005).

In addition, previous meta-analyses included a number of trials for perinatal women
attending exercise programs in various community settings (e.g., Carter et al., 2019; Davenport
et al., 2018; Nakamura et al., 2019). To address this gap, we reviewed RCTs with samples from
exercise interventions provided through perinatal health services; this approach revealed that

such interventions show low attrition and significant antidepressant effects in routine practice
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settings. Consequently, the findings of the current study provide researchers/clinicians with data
to support future implementation of exercise trials or interventions in those specific settings.
Sensitivity analyses

In the first sensitivity analysis, the overall antidepressant effect of exercise increased in
lower risk of bias trials, suggesting greater treatment efficacy in higher design quality.
Importantly, lower risk of bias increases the odds of recording the true treatment effects, whereas
higher risk of bias may overestimate treatment effects (Moher et al., 1998; Schulz, 2001; Schulz
et al., 1995). This finding receives additional merit because the risk of bias tool employed in the
current study was exercise specific and included challenging methodological criteria such as <
15% dropouts.

In the second sensitivity analysis, the overall effect of exercise increased in trials with
controls that did not involve exercise conditions. Similarly, a recent meta-analysis recorded
significant antidepressant effects for exercise vs. non-exercise comparators in RCTs for adult
patients with a referral or clinical diagnosis of major depression (Morres et al., 2019a). In
contrast, exercise embedded in controls decreases also depressive scores, and may mask the true
effects of exercise interventions (Schuch et al., 2017).

In the third sensitivity analysis, the overall effect further increased in trials delivering
aerobic type exercises at a dose of > 150min/week at moderate intensity. This finding sheds
some light on the inconclusive issue of the optimum type/dose of exercise for PD. Specifically,
the ACOG (2020) Committee Opinion in 2020 reports that exercise can be an essential factor in
the prevention of postpartum depression, but also calls for research on the optimum exercise
dose. Similarly, the ACSM review and the USPSTF Recommendation Statement report lack of

evidence for the causal exercise effects on lower PD symptoms and call for research on the

91

Institutional Repository - Library & Information Centre - University of Thessaly
17/07/2024 17:31:02 EEST - 3.142.172.238



optimum type/dose of exercise (Dipietro et al., 2019; O’Connor et al., 2019; USPSTF, 2019).
Researchers may thus consider that aerobic exercise at a dose of > 150min/week at moderate
intensity improved PD symptoms in this study.

The same dose of aerobic exercise during pregnancy can decrease the risk of postpartum
depression WHO (WHO, 2020). Similarly, meta-analyses suggest that aerobic exercise
decreased postnatal (Pritchett et al., 2017) or prenatal/postnatal depressive symptoms (Davenport
et al., 2018). In the latter study, moderate intensity exercise interventions (including aerobic
exercises) for > 150min/week decreased PD scores (Davenport et al., 2018). Given the link of
aerobic exercise with lower PD symptoms, it is encouraging that the simple/self-operated aerobic
exercise of walking is widely selected by mental health patients (Morres et al., 2019b; Sagrensen,
2006) attributable to their low physical competence (Van de Vliet et al., 2002a; Van de Vliet et
al., 2002b).

Finally, it is interesting to note that the SMDs across the three sensitivity analyses ranged
from .24 to .43. These effect sizes appear to be clinically meaningful because treatment efficacy
corresponding to an SMD of > .24 suggests clinically relevant alleviation in depressive disorders
(Cuijpers et al., 2014).

Subgroup analyses
Exercise and depressive severity

The beneficial effects of exercise on PD symptoms were small among women with mild-
moderate PD symptoms and small-moderate among women with moderate-severe PD symptoms.
Importantly, severe PD displays more serious risks to children’s development than milder
depression (Slomian et al., 2019). Risks include prematurity, low birth weight, intrauterine

growth restriction, cognitive, behavioral, and emotional issues during childhood (Andersson et
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al., 2004a; Bonari et al., 2004; Dayan et al., 2002). Severe PD is also linked to high-risk health
behaviors, partner or sexuality problems (Andersson et al., 2004b; Faisal-Cury et al., 2013;
Zuckerman et al., 1989), suicidal ideation and infanticide or self-harm thoughts (Mangla et al.,
2019; Paris et al., 2009; Pope et al., 2013). Interestingly, we found that exercise was also
effective in samples with mild-moderate PD symptoms. Given that the majority of these samples
had mild PD symptoms corresponding to non-clinical levels, it is seen that exercise does not
display floor effects. In line, exercise has previously improved depressive symptoms among non-
clinical adult populations (Rebar et al., 2015).
Exercise in pregnant and in postpartum women

In light of the ACOG (2020) report that PD symptoms occur from gestation and
throughout the first 12 months after delivery, the samples of trials in this study were treated as a
whole. However, we performed a subgroup analysis to explore if exercise brings about different
antidepressant effects on pregnant and postpartum women. Exercise showed small and small-
moderate reductions in PD symptoms among pregnant and postpartum women, respectively; no
between-group differences were found, however, the effect of exercise on pregnant women
tended to be larger (p =.11). The antidepressant effects of exercise were combined with low
dropouts and with satisfactory and profound consistency in pregnant and postpartum women,
respectively. Significant antidepressant effects combined with low dropouts and high consistency
were also recorded by a recent meta-analysis for exercise in clinically diagnosed major depressed
adult patients (Morres et al., 2019a). Overall, findings suggest the promising role of exercise in
ameliorating PD symptoms among pregnant or postpartum women in perinatal health services.

Group or individualized exercise
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Group and individualized exercise led to small-moderate and small decreases in post-
interventions scores of PD symptoms, respectively. Differences between the effects were
marginally insignificant (p = .06). As only group exercise was supervised, the small-moderate
effect could be attributed to social contact with supervisors/peers. Previous meta-analyses have
also found larger reductions in PD symptoms for group and/or supervised exercise than for
individual and/or unsupervised exercise (Davenport et al., 2018; McCurdy et al., 2017).
Increased social support appears to be an exercise facilitator, decreased social support an
exercise barrier (Albright et al., 2006), whereas lack of social support is related to developing PD
(Hetherington et al., 2020) or more severe depression (Hetherington et al., 2018; Martini et al.,
2015). Noteworthy, 80% of the reviewed trials in this sub-analysis used exercise-only
interventions, which seem to be more effective than exercise co-interventions (e.g., exercise plus
diet) (Carter et al., 2019; Davenport et al., 2018).

Exercise attendance rates

Exercise revealed a small-moderate antidepressant effect on women attending > 50% of
the exercise sessions (median: 81%) and zero effect on women attending < 50% of the exercise
sessions (median: 33%). We found marginally significant differences between the effects (p =
.05). To this extent, only frequent participation in exercise seems to alleviate PD symptoms.
Similarly, the ACOG (2020) Committee Opinion suggests exercise on most or all days of the
week for potential prevention of postpartum depression.

Exercise for women with sedentary/insufficiently lifestyle or unidentified physically active
lifestyle

The beneficial effect of exercise on PD scores was moderate on women with

sedentary/insufficiently active lifestyle at baseline and small on women with unidentified
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physical activity at baseline. The former effect was significantly larger than the latter and
stemmed from aerobic interventions combined with behavioral modification techniques or
exertion tools. Such interventions seem vital, especially since sedentariness correlates to PD,
worse mood and depression/somatic symptoms, which they interfere with social/daily activities
(Poudevigne & O’Connor, 2006). In a recent meta-analysis exercise displayed small non-
significant relief in PD symptoms among previously sedentary perinatal women, but
comparisons included only one trial (Davenport et al., 2018).
Exercise and depression outcome measures

Exercise showed significant small-moderate and non-significant small antidepressant
effects, respectively, when the CES-D/BDI and the EPDS outcomes were employed. The latter
effect increased 2-fold and reached significance after removing the non-aerobic trials (h=2). Due
to self-report, these outcomes measures are cost- and burden-effective (Rosenman et al., 2011),
and diminish error variance of clinician ratings by preserving the same items across individuals
(Cuijpers et al., 2010). However, response bias (e.g., misunderstanding) may decrease sensitivity
to change due cognitive deficits in depression (Shenal et al., 2003). The EPDS is the most widely
used psychometric for PD symptoms (Guedeney et al., 2000; Murray & Carothers, 1990),
whereas the CES-D is not particularly specific to recording depressive symptoms (McQuaid et
al., 2000).
The antidepressant effects for exercise at follow up

Exercise revealed a sustained relief in PD symptoms measured at follow-up, on average 3
months after the intervention completion. This finding suggests enduring effects for exercise.
Based on available data from trials reviewed in this sub-analysis, women were exercising for >

150min/week at intervention completion (Daley et al., 2015b; Daley et al., 2008). Sustained
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relief in PD symptoms on average 3 months after the intervention completion seems to be a
crucial finding given the often-recurrent course of depression. For example, many new mothers
(39%) experience severe depression at 3.5year follow-up period with longer depressive episodes
and more negative events in daily life (Vliegen et al., 2014; Vliegen et al., 2013). Importantly,
daily life physical activity predicts decreased symptoms of depression. Particularly, >
150min/week of objectively measured moderate intensity physical activity predicted lower
depression scores in a naturalistic study for clinically diagnosed major depressed adult
outpatients (Morres et al., 2019c).
Limitations

Certain aspects of this study should be considered when interpreting the findings. The
first aspect is the small number of RCTSs reviewed. However, this is the most commonly seen
limitation in the field of exercise and depression; also, we reviewed exclusively RCTs with
exercise interventions and samples in perinatal health services and, in addition, only one
publication bias algorithm was marginally significant with subsequent trim-fill tests not adjusting
the effect. Further, all but one sub-analysis included > 5 comparisons for more precise results,
the heterogeneity levels were low/non-significant suggesting treatment consistency, and the
confidence intervals were mainly narrow in contrast to other studies (Daley et al., 2015a;
Nakamura et al., 2019). In addition, most of the reviewed trials appeared to be of medium to high
design quality, while previous meta-analyses reported including mainly low, low medium or
medium quality trials (Carter et al., 2019; Davenport et al., 2018; Poyatos-Leon et al., 2017;
Pritchett et al., 2017). It is also important to note that the current study evaluated risk of bias with
an exercise specific tool with challenging criteria (e.g., < 15% dropouts), whereas previous meta-

analyses employed non-exercise specific risk of bias tools. Given also the small data set in this
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study, we computed Hedges’ g corrections for <20 comparisons and found no change for the
effects or heterogeneity levels.

The second aspect of this study that warrants consideration involves the employment of
various exercise interventions across the reviewed trials, such as posting out digital informational
material for home-based individualized low intensity exercise, supervising group-based
moderate-vigorous exercise or delivering face to face or phone counseling for exercise.
However, considering that this meta-analysis recorded the effectiveness of >150min/week of
moderate intensity aerobic exercise, further trials adopting relevant exercise interventions are
needed to increase our confidence for the present findings. The third aspect of this study
concerns the fact that the reviewed RCTs employed different outcome measures of PD
symptoms, including the CES-D, which is not particularly specific to recording depressive
symptoms (McQuaid et al., 2000). The employment of perinatal-specific depression instruments,
such as the EPDS, would facilitate further synthesis of empirical evidence.

Some additional issues of this study should be also considered. Particularly, the lack of
information on social contact time in our reviewed controls did not allow comparisons with
interventions to trace potential imbalance and confounding influences. Equalizing between-
group social contact may clarify if exercise per se improves scores of depression. Moreover, the
reviewed trials in this study did not examine for side effects induced by exercise. Examining for
side effects in future studies may provide clarifications concerning safety. Relevant examination
needs to be conducted with standardized instruments to ensure firmer conclusions on the safety
of exercise. However, the current study found low dropouts and no side effects or other
adversities induced by exercise, whereas the AGOC (2020) reports exercise is typically safe for

perinatal women. Similarly, a recent meta-analysis found low dropouts and minimum side effects
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induced by exercise among clinically diagnosed major depressed adult patients in mental health
services (Morres et al., 2019a).

A final issue concerns the generalizability of findings. First, we reviewed only 14 RCTs
including two RCTs with clinically diagnosed PD women. However, the small number of
exercise trials in perinatal health services and the scarce samples with a clinical diagnosis of PD
represents a typical limitation in the field. Also, this is the first meta-analysis to review
exclusively RCTs examining the effects of exercise on PD symptoms in perinatal women in
perinatal health services. Second, available information showed that 32% of the women
identified as eligible to participate by our reviewed RCTs were reluctant to entering into studies.
Further, dropouts from ongoing participation in exercise interventions were 15.07% and did not
differ to controls (13.31%), whereas pregnant and postpartum women revealed comparably low
dropouts. Similar attrition was found in a meta-analysis of exercise for clinically diagnosed
major depressed patients, as 35% of eligible participants were reluctant to entering into studies
and < 15% dropped out (Morres et al., 2019a). These attrition numbers appear to be rather low in
light of the high time/effort demands of exercise (Turk et al., 1984) or the actual barriers in the
perinatal period (e.g., childcare). Despite the relatively low attrition rates, theory-driven
recruitment and exercise interventions may consider individual preferences/needs to further
decrease attrition from exercise trials for PD symptoms. Satisfaction of individual
preferences/needs for exercise is suggested by exercise-depression guidelines (National Institute
for Clinical Excellence [NICE], 2009; Ravindran et al., 2016) and linked to low attrition and
large antidepressant effects in clinically diagnosed major depressed patients (Morres et al.,
2019a). Also, higher odds ratios for participation in exercise are given by intrinsic motives

involving satisfaction of personal preferences (e.g., exercise for joy) rather than by extrinsic
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motives (e.g., exercise for health gains) (Sgrensen, 2006). In addition, perinatal women report
various intrapersonal barriers to exercise participation including lack of time, too busy, lack of
energy, tiredness, or various medical conditions such as discomfort or pain (Evenson et al.,
2009). Strategies modifying these barriers may lead to higher adherence to exercise (Evenson et
al., 2019). In line, the promotion of pedometer devices (step counters) may help perinatal women
meet physical activity guidelines given that pedometers enable both clinician- and self-
monitoring of objectively measured data related to physical activity (Battle et al., 2015). Finally,
raising awareness regarding the benefits of exercise during the perinatal period, could eventually
lead women to adopt exercise as a well-being strategy.
Implications for research and practice

Researchers/clinicians could consider that exercise for an average of 136.07min/week at
moderate intensities (41.92min/session, 3.31sessions/week, 18weeks), which falls within the
range of physical activity recommended by ACOG (2020), led to a significant improvement in
PD symptoms. Moreover, moderate intensity aerobic exercise for > 150min/week, in particular
for an average of 168.00min/week, further improved PD symptoms; this improvement was both
statistically significant and clinically meaningful. Thus, the dose of > 150min/week of moderate
intensity aerobic exercise should attract further attention in treating PD symptoms. In addition,
group/supervised exercise delivery formats, and frequent attendance (>50%) of exercise
programmes, emerged as beneficial features.

Interestingly, exercise was effective among samples with various severities in PD
symptoms including PD symptoms corresponding to non-clinical levels. To this extent, exercise
showed no floor effects and emerged as a potentially important tool to maintain non-clinical

levels of PD symptoms or prevent possible deterioration. The lack of floor effects represents a
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good reason as to why exercise should be promoted to non-clinical adult populations to prevent
potential deterioration in PD symptoms.

Researchers/clinicians should also be aware that further confidence for the study findings
is derived from indications that exercise showed to be acceptable, with sustainable and consistent
treatment effects, which increased in lower risk of bias. In addition, exercise was effective in
common/challenging perinatal health services users including women with previously
sedentary/insufficiently active lifestyle across the full span of PD symptom severities.
Notwithstanding the small number of RCTs and the scarce number of clinically diagnosed PD
samples reviewed, the findings of this study highlight that exercise may effectively support
routine practice in the treatment of PD symptoms. However, more robust RCTs with clinically
diagnosed PD samples and systematic examination for side effects are needed for firmer
conclusions.

Conclusions

This is the first meta-analysis to review exclusively RCTs for the effects of exercise on
PD symptoms in perinatal women recruited via perinatal health services. Exercise at mainly
moderate intensities for an average of 136.07min/week (41.92min/session, 3.31sessions/week,
for 18weeks) showed a significant small antidepressant effect on PD symptoms. This effect
increased in RCTs with lower risk of bias or with moderate intensity aerobic exercise
interventions delivered for an average of 168min/week (52.50min/session, 3.50sessions/week,
20weeks). Also, the effects of exercise were found to be significant across various settings,
delivery formats, depressive symptom severities or outcome measures used. Findings support the
beneficial role of exercise in PD symptoms, but systematic examination for potential side effects

induced by exercise is essential to confirm current guidelines reporting that exercise is typically
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safety in perinatal women. Findings also support the implementation of more exercise trials for
clinically diagnosed PD, as only two relevant RCTs were tracked. Such RCTs could allow firmer
clinical conclusions and should thus be prioritized, especially since PD is widely untreated,
whereas exercise is typically safe in perinatal women and broadly preferred in mental health

services.
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CHAPTER IV
THEORETICAL BACKGROUND
THE TRANSTHEORETICAL MODEL OF CHANGE IN THE PHYSICAL ACTIVITY
DOMAIN

Background

The Transtheoretical Model (TTM) of behaviour change was developed to integrate
components of other theories of behaviour change into one widely applicable model. It
synthesises many different theoretical and clinical aspects of psychotherapy and ultimately
characterise how individuals make changes in their lives. Developed by Prochaska and
DiClemente (1982), the TTM is a comprehensive model of change, theoretically derived and
supported by empirical research. The TTM has been widely used in the treatment of addictive
and/or problem behaviours (Casey et al., 2005). While originally focusing on smoking behaviour
(Spencer et al., 2002), the stages of change component of this model has been tested with a wide
range of behaviours, from individuals attempting to lose weight (Prochaska et al., 1992), stroke
victims engaging in exercise (Garner & Page, 2005), cancer screening behaviours (Eiser & Cole,
2002), sexually transmitted diseases and/or pregnancy prevention (Horowitz, 2003) and dietary
habits (Snelling & Adams, 2006). Through its basic components and constructs (e.g., stages of
change, decisional balance and self-efficacy) it attempts to explain both how and why behaviour
change occurs and through the appropriate processes of change how these changes can be aided.
TTM constructs

The TTM is consisted of three components relating to change: stages of change,
processes of change, and levels of change. Prochaska and DiClemente (1982), integrated two

additional components, self-efficacy and decisional balance, to determine transition and
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behaviour change. Although most researchers agree that that the TTM provides a foundation to
accurately assess individuals’ readiness for change and understand their progress and behaviour
outcomes, it has also been subjected to criticism and its validity has been questioned.

The stages of change

The stages of change (Table 5) are of major importance within the model (Dannecker et
al., 2003). They were conceptualised as a series of phases an individual pass through (back and
forth) during a behaviour change (Prochaska & Velicer, 1997). Each stage of change integrates
intentional, behavioural and temporal aspects of behaviour change (Martin-Diener et al., 2004),
which allows the model to explain the process of behaviour change (Table 6). For example, the
model conceptualises components of behaviour change, such as the intention to be physically
active, the actual state of being active or inactive and the “readiness” to change (Marshall &
Biddle, 2001). The temporal nature of stages of change has been described by Prochaska and
Marcus (1994, p.162) as “both stable and dynamic” meaning that individuals temporarily stay in
a certain stage or move across stages of change according to circumstances.

The TTM had a significant influence on the way we think of change, and particularly, on
the way we conceptualise addictive and problem behaviours, moving away from a linear circuit
to instead describing change in a circular manner (Prochaska & DiClemente, 2005). Moreover,
the TTM has reinforced us to change our language regarding change, proving to be less
judgmental, such as describing resistant or unmotivated individuals as pre-contemplators or
contemplators (Prochaska & DiClemente, 2005).

Some perceptions of the TTM have included a sixth stage called ‘termination’’.
Termination’s main condition is to complete self-efficacy to maintain the healthy behaviour with

no temptation to relapse to the unhealthy behaviour (Prochaska & Velicer, 1997). While it was
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generally applied in cessation behaviours, such as quit smoking, concerns have been raised
regarding its applicability for adoption behaviours (Prochaska & Marcus, 1994; Courneya &
Bobick, 2000), for example, being physically active. According to Wankel and Hills (1994,
p.117) “with respect to changing from a sedentary to an active lifestyle, it is questionable
whether a true termination point is ever reached”. Also, Nigg et al. (2002) supported that the
termination stage is not typical for PA because individuals are always at risk for relapse and have
to make conscious efforts to overcome inactivity.
The processes of change

The processes of change were identified and described through the comparative analysis
of 18 theories of psychotherapy and behaviour change (Table 7). Processes of change discuss
personal strategies and techniques to influence cognitive, emotional and behavioural aspects as
well as staying, progressing or regressing through the stages of change (Prochaska &
DiClemente, 1982). They represent constructive elements of design, implementation and success
of interventions (Biddle & Fuchs, 2009), by providing information on why and how movement
through stages occurs. According to the TTM, successful behaviour change interventions “must
be tailored to a person’s current stage of change and make use of the appropriate processes of
change.” (Adams & White, 2003, p.106). Processes of change accumulated from personal
experiences are labelled as experiential while those accrued from interaction with the
environment are labelled as behavioural processes (Nigg et al., 2011).
The experiential processes include: 1) consciousness raising: gathering information and
increasing awareness about the causes and benefits of a certain behaviour. Accomplished
through observations, confrontations, and searches in published materials, ii) dramatic relief:

experiencing and expressing feelings about one’s problematic behaviour and solutions for it.
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Through emotional arousal it generates awareness of the problem. Common ways of initiating
are through psychodrama or role-playing, iii) environmental re-evaluation: cognitive and
affective assessment of how a personal habit affects one's social environment, for example
through role modelling. This social re-appraisal is implemented through empathy training or
watching documentaries, iv) social liberation: increasing social opportunities or alternatives
especially for people who are relatively deprived or oppressed. These environmental
opportunities signal the awareness of the problem and can be experienced through empowering
or initiation of policy-interventions, v) self-re-evaluation: cognitive and affective assessment of
one's self-image with and without a particular habit, for example being an active or an inactive
person. This self-re-appraisal emphasises how desires, beliefs and feelings are changing with
respect to self-image and can be achieved through value clarification, imagery and corrective
emotional experiences.

The behavioural processes include: i) stimulus control: avoiding or countering stimuli that elicit
problem behaviours. It is closely related to a more PA-friendly environment with less inactive
temptations. It can be accomplished through avoidance techniques, environmental restructuring,
and self-help groups, ii) helping relationships: being open and trusting about the problem
behaviour with someone who cares. This personal support can be found through rapport
building, therapeutic alliance, counselling and self-help groups, iii) counter conditioning:
requires the learning of healthier behaviours that can substitute for problem behaviours, for
example to cycle in a stationary bike while watching television. It includes relaxation,
desensitisation, and positive self-statements, iv) reinforcement management: rewarding for
accomplishing changes and reaching goals. Contingency contracts, overt and covert

reinforcements, positive self-statements and group recognitions aiming at increasing the
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probability that healthier responses will be repeated, v) self-liberation: is both the belief that one
can change and the continuous commitment to act on that belief. It can be accomplished through
decision-making therapy, or public testimonies.
Levels of change

Levels of change indicate that multiple conflicts at different levels may influence the
problem behaviour. They represent where psychological problems are located within an
individual, consciously and unconsciously. Five levels are described within the TTM model: i)
symptom/situational problems, ii) maladaptive cognitions, iii) current interpersonal conflicts, iv)
family/systems conflicts, and v) intrapersonal conflicts. The problem behaviour could appear as
symptoms in response to a particular event or, it might be more complex as “symptoms may be
supported by maladaptive cognitions, which create interpersonal conflicts” (Fromme, 2010,
p.34). Health providers adopting the TTM are prompted to start at the symptom/situational level
because change tends to occur more quickly when people are more conscious of their problems
(Grimley et al., 1994). Psychological problems at one level are not experienced in isolation,
meaning that change occurring to one level will reinforce changes on other levels as well
(Grimley et al., 1994).
Self-efficacy

Bandura (1977) defined self-efficacy as an important cognitive construct for explaining
behaviour change. It highlights one’s expectations around efficacy and determines if change is
initiated, if change efforts continue and if change behaviours are sustained over time. Self-
efficacy in the TTM is the belief that one is capable of making change. Change requires that one
is ready, willing, and efficacious, thus, self-efficacy is important for motivation and commitment

to change. According to Prochaska et al. (2004), individuals experience the greatest increase in
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self-efficacy during the action and maintenance stages. Research has shown the importance of
this construct for predicting change for various behaviours such as sexual health screening
(Banikarim et al., 2003), drunk driving (Freeman et al., 2005), physical activity (Kim, 2004), and
sexual offending (Pollock, 1996). Marshall and Biddle’s (2001) meta-analysis validated the
hypothesis that self-efficacy increases from less active to more active stages of change, but not in
a linear manner.
Decisional balance

Decisional balance refers to an individual’s weighing of the pros and cons of making
change. Research has demonstrated a link between stages of change and decisional balance.
Specifically, in precontemplation, the cons of changing outmatch the pros. Then, as individuals
are moving to more advanced stages of change, the balance is switched and the pros of changing
steadily increase (Prochaska & Velicer, 1997). Studies have found links among decisional
balance, change related behaviour and stages of change in various populations (e.g., Chae et al.,
2010; Luszczynska et al., 2011; Waterman et al., 2010). Prochaska and Velicer (1997) stated that
considering the pros of changing is more effective than focusing on the cons of not changing in
helping individuals to make changes. In a meta-analysis assessing PA and exercise interventions
based on the TTM, Marshall and Biddle (2001) found that the pros of being active were
increased from the least active stages of change to the most active stages of change while the
cons decreased accordingly, as predicted by the TTM.
Validity of the TTM

The construct validity of the TTM has been shown across 48 different health behaviours
including PA and exercise (Hall & Rossi, 2008). Hellsten et al. (2008), demonstrating data from

nine studies, concluded that the algorithm of the stages of change was significantly related to
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self-report and objective measures of PA. Moreover, Marshall & Biddle’s (2001) meta-analysis
including 71 TTM studies, and a review of several cross-sectional studies (Armitage, 2009)
reinforced the model’s construct validity for PA and exercise. Several studies revealed, across a
variety of samples, that individuals in more active stages demonstrated higher levels of exercise
and PA; with samples including adolescents, college students, adults, middle-aged females and
older adults (Calfas et al., 1994; Emmons et al., 1994; Hausenblas et al., 2003; Hellman, 1997;
Lee et al., 2001; Pinto & Marcus, 1995; Wyse et al., 1995).

Advantages of the TTM

Advantages of the TTM compared to other behaviour-change theories refer to its
adaptability and practicality in a plethora of health behaviours (Ashworth, 1997; Prochaska,
2008; Smedslund, 1997). Cost-effectiveness and ease of its implementation and measurement
was highlighted by Laforge et al. (1999) as another advantage. Additionally, as Kreuter et al.
(2000) stated, the best term to describe the stage of change approach is ‘‘stage-matched’’ instead
of “‘tailored’’. This term refers to the principle of ‘‘audience segmentation’’ (Armitage, 2009)
expressed by the categorisation into stages contrary to a personalised adaptation. Thus,
researchers can design interventions suitable to the needs of people that belong to a certain stage
of change (Reed, 1999). That could potentially lead to a better intervention efficiency and higher
retention rates (Carron et al., 2002).

Regarding the field of PA behaviour, one of the TTM’s major contributions is the
interaction between intention and behaviour (Buxton et al., 1996). According to Nigg et al.
(2002, p.321), the synergy between intention and behaviour “leads to a broader range of
outcomes of the behavioural change process that would normally not be detected with other

approaches”. For example, within the TTM, behaviour change would be detected when an
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individual would slightly change his/her focus of intention for behavioural change moving from
contemplation to preparation.
Limitations of the TTM

According to Bandura (1997), human behaviour is too complex to be described by a set
of stages. Bandura (1997) has argued that a genuine set of stages should possess qualitative
differentiation among its components accompanied by an invariant and no reversible sequence of
change. However, according to Smedslund (1997), the TTM is considered as conceptually and
logically valid even beyond any empirical validation.

Culos-Reed et al. (2001), explained that in order to describe the complexity of human
behaviour, a stage model is required to be more flexible and realistic than the one declared by
Bandura (1997), for example, incorporating regression. Culos-Reed et al. (2001) suggested three
limitations regarding the TTM. First, the stages of change are not empirically confirmed as a
robust construct by applied research. However, the stages of change have been originated from
empirical research (Prochaska & DiClemente, 1982) and have been validated up to a point for
exercise by several studies (Cardinal & Sachs, 1996; Cardinal et al., 2002; Hausenblas et al.,
1999; Marcus et al., 1992; Wyse et al., 1995;). Second, Culos-Reed et al. (2001) supported that
the relationship between the processes of change and the stages of change has not been
undoubtedly proven. However, according to Nigg et al. (2002), the relationship between the
processes of change and the stages of change clearly identifies the use of mediators that are
important for stage progression. Third, according to Culos-Reed et al. (2001) the TTM is mostly
descriptive than explanatory. Sutton (1996) and De Bourdeaudhuij (1998), while supporting this
view, suggested that the model should be considered as a prescriptive one, useful for designing

interventions to help people change. Another criticism is that the TTM does not address any
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moderator variables such as gender, age or ethnicity. However, such variables can be considered
accordingly in research analysis.

Concluding, a constructive way forward would be trying to evaluate any limitations of
the model and attempt to overcome or deal with them while taking advantage of its strong and
effective elements within applied research.

Studies investigating the effectiveness of TTM-based interventions

The effectiveness of TTM constructs in assessing PA behaviours has been investigated in
a plethora of studies.

Adams and White (2003) conducted a comprehensive review of 16 TTM-based PA
promotion interventions. Results revealed the efficiency of stage-matched interventions and their
superiority compared to other methods. Specifically, in the short term (< 6 months), the majority
(73%) of the intervention groups were more effective compared to the control groups (p < .05),
demonstrating increases in PA levels or stage progression compared to their baseline
measurements. Regarding long term effects (> 6 months), results from seven interventions
revealed increases in PA levels in the intervention groups (70%) compared to their baseline
measurements. Intervention methods included interview counselling, written materials or a
combination of both. The intervention group was compared to a group that did a non-stage-
matched intervention in most of the studies. However, it is important to mention that most
studies included worksite or patient samples and were conducted exclusively in the USA and the
UK, which limits their generalisability.

Another review conducted by Hutchison et al. (2009) to critically examine how the TTM
has been applied to develop PA behaviour change interventions and to determine whether these

TTM-based interventions were effective in promoting PA behaviour change, reported similar
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results. The review included 24 PA interventions from 1996 to 2005 based on the TTM, 21 of
which were randomised controlled trials (RCTs). In the short term (< 6 months), 75% of the 24
studies were significantly more effective than the control conditions in stage of change
progression, PA levels, or both. In the long term (> 6 months), 25% of the eight studies were
significantly more effective than the control conditions, which pointed out the potential difficulty
in achieving long-term beneficial results.

Lipschitz et al. (2015) examined potential longitudinal differences in the application of
the TTM behaviour change constructs in maintainers (who reached and maintained exercise
guidelines), relapsers (who reached guidelines and then regressed), and non-changers (who did
not reach guidelines). Results from two population-based TTM-tailored randomized trial
intervention groups targeting exercise behaviour (N= 1050) were pooled, and analyses examined
differences in TTM constructs between the three groups at baseline, 12 months, and 24 months.
Findings demonstrated that relapsers tended to use TTM variables in a similar way with
maintainers with the exception of self-efficacy, consciousness raising, and most behavioural
processes of change, at 24 months. Non-changers used all TTM variables less than maintainers at
almost every time point. Findings indicated that relapsers remained more active than non-
changers in terms of using the processes of change. Also, poor response to interventions (non-
changers) may be predicted by low baseline engagement in change processes. Although relapsers
returned to physical inactivity, their overall greater use of TTM constructs indicated that their
effort to change was better than those of the stable non-changer group. Authors suggested that
future research could focus on treatment engagement strategies to help the stable non-changers to

initiate change and to help relapsers to maintain treatment accomplishments.
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A small number of studies examined the TTM components regarding PA or exercise
among pregnant women or young mothers are limited.

More specifically, Fahrenwald et al. (2003), in their descriptive correlational study
examined the relationship of TTM constructs and PA behaviour among postpartum women (N =
30) receiving assistance from the Women, Infants, and Children (WIC) programme. The
examined constructs were PA behaviour pros and cons, decisional balance, self-efficacy, and
processes of behaviour change. Significant relationships were found between stage of behaviour
change and two PA energy expenditure indices, daily minutes of moderate to vigorous PA, cons,
decisional balance, and self-efficacy. According to the results, the use of the 10 processes of
change differed by stage of change. Pros to PA included a sense of accomplishment, increased
strength, stress relief, and getting in shape after pregnancy. Cons included fatigue, childcare, and
cold weather. Researchers supported the TTM as relevant to WIC mothers and suggested
strategies to increase PA in this population.

Jones et al. (2013), assessed the PA levels among Western Australian mothers with
young children who attend a playgroup. Factors such as self-efficacy for PA, social support for
exercise, relevant socio-demographic correlates, and the stages of change construct within the
TTM were assessed. Associations between PA status and exercise stage of change were found as
well as associations between partner support and self-efficacy for PA. Authors highlighted the
usefulness of the stages of change measure in identifying PA behaviour and design appropriate
interventions for health promotion in playgroup settings.

Roozbahani et al. (2014) conducted a cross-sectional survey to examine the factors
influencing the adherence to PA behaviour among postpartum women in Iran based on TTM

constructs. Results demonstrated that the stages of change were the most powerful predictive
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factor for PA behaviour in the model. Self-efficacy was the most powerful predictive factor of
stages of change in PA behaviour. PA behaviour before pregnancy was the second most
powerful factor in predicting current PA behaviour. Overall, the findings of this study supported
the application of TTM in designing effective interventions to promote PA among Iranian
postpartum women.

Haakstad et al. (2013) assessed women’s readiness to become or remain physically active
during pregnancy via the TTM constructs. According to the results, more than half of the
participants (53%) were involved in regular exercise (stages 4 to 5) and about 33% reported
engaging in some PA, but not regularly (stage 3). Results showed that receiving advice from
health professionals to exercise during pregnancy increased the likelihood of being in stages four
to five, while higher age, multiparity, pregravid overweight, unhealthy eating habits, pelvic
girdle pain, and urinary incontinence were more prevalent with low readiness to change exercise
habits (stages 1 to 3). Authors concluded that pregnancy may be a suitable period for the
establishment of long-term PA habits and called for further research to investigate whether
TTM-based interventions are effective in promoting PA during pregnancy.

Lewis et al. (2013) conducted a RCT to examine the efficacy of a PA intervention for the
prevention of postpartum depression. Researchers allocated postpartum participants (N= 130;
mean age= 31.54) with a history of depression or a maternal family history of depression to a
six-month theory-based (Social Cognitive Theory & Transtheoretical Model of Change) PA
intervention or a wellness/support control condition. Participants in the intervention group
received individual phone-counselling for 24 weeks with the aim to increase their PA (moderate
to vigorous intensity) to 30min/day for at least 5days/week. Participants in the control group

received individual weekly phone-counselling for 24weeks with the aim to be educated on
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health/wellness topics. Results demonstrated that there were no differences in PA participation
between the two groups. However, a higher level of PA participation was related to fewer
depressive symptoms regardless of the study group (p< .05).
Conclusion

The TTM is an influential model, providing useful information regarding behaviour
change that can help to predict which individuals are ready to receive an intervention and access
their needs throughout the change process. Literature suggests that behaviour change is directly
related to one’s readiness for change and can be described using the stages of change.

TTM-based interventions have been proved efficacious in promoting PA and exercise.
However, results from long-term term follow-ups are missing. Knowledge about the stages of
change towards PA among perinatal women is insufficient and currently only Lewis’ et al.
(2013) trial examined the efficacy of a TTM-based PA intervention for the prevention of
depression among post-partum women.

Overall, the TTM is a useful framework, that could be enhanced and improved through
more rigorous research and development. Suggestions for future research include the use of
longitudinal intervention designs in more representative and diverse samples combined with

standardised and validated assessment methods of PA.
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CHAPTER V
RESEARCH PAPER 2
EFFECTIVENESS OF A PERINATAL EXERCISE COUNSELLING INTERVENTION
ON ALLEVIATING DEPRESSIVE SYMPTOMS: PRELIMINARY RESULTS OF A

RANDOMISED CONTROL TRIAL

Abstract

Perinatal depression is affecting approximately 16% of pregnant and 20% of postpartum women.
Regular perinatal physical activity is considered a preventive factor for perinatal depressive
symptoms. The primary aim of this single blinded, two-arm randomized controlled trial was to
evaluate the effectiveness of an Exercise Counselling intervention compared to Perinatal
Wellbeing Education on depressive symptoms of perinatal individuals recruited via obstetric care
practices. Secondary aim was to examine the intervention’s outcomes on anxiety levels and sleep
quality. Twenty-five women were randomly assigned to the intervention group (N= 12) or the
active control group (N= 13). Participants were provided with accelerometer devices to record
their daily physical activity. Standardized questionnaires were administered at pre-, mid- and
post-intervention. The intervention group reported significant improvements in symptoms of
depression at mid- (p< .0001) and post-intervention (p< .0001) compared to the active control
group. Anxiety symptoms were significantly lower for both mid- and post intervention, while
sleeping difficulties were significantly lower for the intervention group compared to the active
control group, but only at mid-intervention. Participants’ total weekly physical activity was
similar between the study groups at all measurement points. However, the intervention group

engaged in significantly more minutes of moderate intensity and recreational physical activity at
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mid- and post-intervention. The implemented Exercise Counselling intervention was beneficial
for alleviating depressive symptoms, as well as decreasing anxiety levels and sleep disturbances.
However, results indicated that exercise is not automatically related to reduced symptoms of
depression and anxiety and that contextual factors associated with exercise parameters and
domains (i.e., intensity of PA, domain-specific PA) are probably crucial to such effects. Larger

randomized controlled trials with follow-up measurements are needed to ascertain these findings.
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Introduction

The perinatal period involves significant physiological and psychosocial challenges and
adjustments, including modifications in individuals’ social-status and decision making.
Therefore, pregnant and postpartum women’s mental health can be jeopardized (Biaggi et al.,
2016). Perinatal depression (PD) has been identified as a public health problem, affecting
approximately 16% of pregnant and 20% of postpartum women (WHO, 2017). Nevertheless, to a
great extent it remains under-diagnosed or untreated (Goodman et al., 2014).

Under-diagnosis and lack of proper treatment of PD have been associated with short- and
long-term adverse effects for the mother, the father, the child and the family. Common
symptoms of PD include depressed mood, loss of interest, fatigue, changes in sleep or eating
patterns, lack of concentration, feelings of worthlessness, and in severe cases recurrent suicidal
ideation. As aforementioned, PD can affect all family members in a multilevel fashion; health
seeking behaviour and adherence with treatment protocols can be obstructed. The mother-infant
relationship can be negatively influenced, leading to poor infant developmental outcomes (i.e.,
cognitive, emotional and social development) (Goodman et al., 2011; Murray et al., 2011). In
addition, couple’s relationship seems to be affected, as women with PD have reported increased
marital dysfunction in terms of conflictual communication and lack of support, which appeared
to persist even after PD relented (Roux et al., 2020). Last but not least, maternal PD has been
identified as one of the strongest predictors of paternal PD and it has been estimated that 24%-
50% of men whose partners are diagnosed with PD also meet the criteria for minor or major
depression (Goodman, 2004).

Recommended treatment options for PD include psychological interventions and

pharmacotherapy (Sockol et al., 2013). However, the impact of some medication on the foetus
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has not been established as potential associations of antidepressants’ use during pregnancy with
adverse outcomes on the infant have been reported (Simoncelli et al., 2010). Perinatal individuals
have appeared to be reluctant to continue or initiate antidepressant medication stating fears of
harming the infant, either in utero or via breast milk (Dennis & Chung-Lee, 2006; Misri et al.,
2010; Turner et al., 2008) and preferences for psychotherapy over antidepressant medication
when available have been previously reported (Boath & Henshaw, 2001; Ride & Lancsar, 2016).
Though, barriers including stigma, poor healthcare experiences (Hadfield & Wittkowski 2017;
Megnin-Viggars et al., 2015), and lack of childcare might hinder women’s access and
compliance to psychological therapies (Goodman, 2009; O’Mahen & Flynn 2008).

Regular perinatal PA is considered a preventive factor for postpartum depressive
disorders (ACOG, 2020) while sedentary behaviour has been associated with worse mood,
increased risk of depression and somatic symptoms that can interfere with social and daily
activities (Poudevigne & O’Connor, 2006). Current international guidelines recommend that
pregnant and postpartum women should engage in at least 150min of moderate intensity aerobic
PA throughout the week; post-birth activities should be gradually resumed as soon as it is
medically safe, taking into consideration the delivery method and the presence of possible
complications (WHO, 2020).

Recent meta-analytic evidence suggested that exercise and PA-based interventions were
effective in preventing and treating depressive symptoms in pregnant (e.g., Daley et al., 2015)
and postpartum women (e.g., McCurdy et al., 2017; Poyatos-Leon et al., 2017).

However, heterogeneity in PA assessment in RCTs suggests the existence of potential
moderators such as intensity, frequency, time point of initiation during pregnancy/postpartum or

type of implemented PA (Nakamura et al., 2019). Conclusions about health-related outcomes
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originated from potentially unreliable PA measures could lead to misleading recommendations.
Systematic assessment of PA with objective measures would improve validity and reliability of
research findings and therefore ensure evidence-based recommendations for perinatal
populations (Guérin et al., 2018). Moreover, among RCTs which delivered exercise-based
interventions, only a small portion of them implemented exercise counselling interventions
(Daley et al., 2008; Daley et al., 2015; Forsyth et al., 2017; Huang et al., 2011; Lewis et al.,
2014; Mohammadi et al., 2015; Surkan et al., 2012) and only three trials delivered theory-based
exercise counselling interventions (Daley et al., 2008; Daley et al., 2015; Lewis et al., 2014)
aiming simultaneously at behavioural change. Interventions focusing on exercise behaviour
change can increase exercise or reduce sedentariness perinatally (Curie et al., 2013) and while
behavioural change techniques (e.g., goal setting, repetition) can provide successful outcomes,
the use of theory for developing interventions ‘‘directly maps needs and assets to theory-based
intervention components and improves generalizability of findings’’(Thompson et al., 2017).

The primary aim of this study was to evaluate the effectiveness of an Exercise
Counselling (EC) intervention based on the Social Cognitive Theory (Bandura, 1998) and the
Transtheoretical Model (TTM) of change (Prochaska & Velicer, 1997) compared to Perinatal
Wellbeing Education (PWE) on reducing the depressive symptoms of perinatal individuals
recruited via obstetric care practices. Additionally, the effect of the EC intervention on
participants’ symptoms of anxiety and sleep quality compared to the PWE were assessed. The
study’s hypothesis was that participants receiving the EC intervention would report lower
depressive symptomatology scores at 36weeks gestation and 10weeks post-delivery, as well as
lower anxiety levels and less sleeping difficulties compared to the PWE group.

Materials and Methods
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Trial design, randomization, and data collection

This study was designed as a two-arm randomized controlled trial with participants
allocated either to an intervention group receiving the Exercise Counselling (EC) or to an active
control group receiving Perinatal Wellbeing Education (PWE). A blocked randomization (using
randomly mixed block sizes of two, four and six) was used to allocate participants to the trial
arms with a 1:1 ratio. Allocation sequence was concealed from the researcher assigning
participants to intervention arms, and sequentially numbered, opaque, sealed envelopes were
opened after the enrolled participants completed all pre-intervention outcome measures. This was
a single-blinded study. Because of the trial’s nature, nor participants or intervention providers
could be blinded to the group allocation. Outcome assessors and data analysts were kept blinded
to the allocation. All measurement outcomes were recorded at pre-intervention (27weeks
gestation), mid-intervention (36weeks gestation) and post-intervention (10weeks post-birth) via
individualized, face-to-face meetings (50min-60min) with the researcher at participants’ place of
accommodation.
Participants’ recruitment

A total of twelve obstetric care practices located in Central and Northwest Greece, were
invited to assist with recruitment. Researchers conducted 30-40min informational meetings (face
to face or via phone) with the obstetric care providers of five practices that expressed interest
about the study. Two obstetric care providers agreed to evaluate which patients were at no
known risk that would prevent them from engaging in low to moderate exercise, inform them
about the study based on the researchers’ instructions and provide them with the study’s
information sheet. Upon patients’ agreement, obstetric care providers forwarded the eligible

patients’ contact information to the research team. Thereafter, a member of the research team
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phoned eligible participants to ensure that inclusion criteria were met, answer any possible
questions with respect to the study and arranged the baseline meeting. All patients of both the
collaborating practices attended antenatal care at least once a month.
Eligibility criteria

Patients were considered eligible if they were between 18 and 45 years old, with a
singleton gestation from 22 to 26 weeks, in order for the required obstetric examinations for the
second trimester to be completed (ultrasound and glucose screening test). Participants were
excluded if they had any medical condition that prevented them from safely taking part in low to
moderate exercise (LME). Whether participants were nulliparous or multiparous was not a
criterion of exclusion. Participants could continue receiving any counselling/behavioural
therapies or prescribed medications.
Intervention group

The intervention group received an Exercise Counselling (EC) intervention aiming to
enhance their knowledge, skills, strategies and confidence to participate in regular self-paced
exercise. The exercise goal was progressive over time taking into account participant’s Stage of
Change (SoC) for exercise at pre-intervention, targeting their engagement in at least
150min/week of self-paced exercise. The EC was implemented via eight individualized
counselling sessions based on Social Cognitive theory and the theoretical constructs, and the
experiential and behavioural processes of the Transtheoretical Model of change (TTM)
(Appendix 3). Specifically, participants attended two face-to-face counselling sessions (15-
20min) at 27weeks and 36weeks gestation and six phone sessions (5-10min) at 28weeks
gestation, 31weeks gestation, 33weeks gestation, 3weeks post-birth, 5weeks post-birth and

8weeks post-birth (Appendix 4).
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Active control group

The active control group received Perinatal Wellbeing Education (PWE) implemented in
the same manner as in the intervention group with respect to number and duration of face-to-face
and phone sessions by the same researcher. An attempt was made to control for attention and
time, in order to determine whether the EC would have a clinical benefit not influenced by the
aforementioned factors. The PWE was implemented in eight individualized educational sessions
about perinatal mental health, sleep routines, eating habits, accommodation to post birth, social
support, networking, time management and self-compassion. Specifically, participants attended
two face-to-face counselling sessions (15-20min) at 27weeks and 36weeks gestation and six
phone sessions (5-10min) at 28weeks gestation, 31weeks gestation, 33weeksgestation, 3weeks
post-birth, Sweeks post-birth and 8weeks post-birth (Appendix 5). Participants of this group
received an additional post-intervention face-to-face counselling session (8-10min) on benefits of
an active lifestyle at 10weeks post-birth, after the completion of the post-intervention outcome
measurements.
Measures
Participants” demographic and background characteristics: Basic participants’ characteristics
were collected at baseline. These included age, height, weight, education level, ethnicity, work,
marital/family status, parity, and information about prescribed medication, long-term illnesses,
smoking habits, and method of conception. During the 3weeks and 5weeks post-birth phone call,
information regarding delivery type, delivery complications and method(s) of infant feeding,
were collected and relevant participant’s characteristics (i.e., smoking habits, prescribed

medication) were updated.
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Edinburgh Postnatal Depression Scale (EPDS): The EPDS is a self-report scale for screening
symptoms of depression during pregnancy and postpartum (Cox et al., 1987). It consists of ten
items; responses are scored 0, 1, 2, or 3 according to increased severity of each symptom
evaluated. Severity range is established as following: none or minimal depression (0-6), mild
depression (7-13), moderate depression (14-19), and severe depression (19-30). Positive answer
to question ten indicates an immediate risk of self-harm or suicide. The EPDS has been
translated in the Greek language and validated in a Greek population (Vivilaki et al., 2009).
Recommended effective cut-off scores for screening for probable clinical depression range
across countries. However, since no Greek study validated the EPDS against a rigorous clinical
interview, in the current study a cut-off score of 13 or greater as recommended by Cox et al.
(1987) was adopted.

Beck Depression Inventory-11 (BDI-11): The BDI-II is a 21-item self-report scale to measure the
presence and intensity of depressive symptoms (Beck et al., 1996). Each item is scored on a 4-
point Likert scale ranging from 0-3. Scores between 0-13 indicate minimal depression, between
14-19 indicate mild depression, scores from 20 to 28 indicate moderate depression and from 29
to 63 indicate severe depression. The instrument has been validated in the Greek language
(Giannakou et al., 2013).

State-Trait Anxiety Inventory (STAI): It consists of 20 items assessing trait anxiety and 20
assessing state anxiety (Spielberger, 1983). Items are rated on a 4-point Likert scale with higher
scores indicating greater anxiety. The scores for both scales range from 20 to 80 with higher
scores reflecting greater levels of anxiety. Interpretation of scores: 20-37, no or low anxiety; 38-
44, moderate anxiety; 45-80, high anxiety. The instrument has been validated in the Greek

language (Liakos et al., 1984).
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Pittsburgh Sleep Quality Index (PSQI): The PSQI is a 19-item, self-report measure evaluating
the sleep quality of the respondent over the previous month (Buysse et al.,1989). It examines
seven components (i.e., subjective sleep quality, sleep latency, sleep duration, habitual sleep
efficiency, sleep disturbances, use of sleeping medication, and daytime dysfunction), each rated
on a 0 to 3 scale. The total score of the seven subscales yields one global score with higher
scores indicating greater sleeping difficulties. The instrument has been validated in the Greek
language (Kotronoulas et al., 2011).

Stage of change towards exercise scale (SoC): The following definition was provided to the
respondents: “Regular exercise is every planned in advance physical activity (walking, jogging,
aerobic exercise, relaxed run, bicycle, swimming, rowing, etc.) to improve physical fitness. Such
activities can be engaged in three up to five times per week, for 20 up to 60 minutes each. The
physical activity does not need to be painful to be effective, but it should be done in such level
that increases the frequency of breathing and produces sweat.” The following question was then
asked: “Do you practice often, according to the definition?”. Participants responded based on the
following five choices: “Yes, I'm doing it for a period more than six months”, “Yes, I’'m doing it
for a period less than six months”, “No, but I have the intention to begin within the next 30
days”, “No, but I have the intention to begin within the next six months”, “No, and I do not have
the intention to begin within the next six months” (Bebetsos & Papaioannou, 2012).

The Athens Physical Activity Questionnaire (APAQ): It is a self-report questionnaire that records
data on PA of the previous seven days. The questionnaire investigates three classifications:
occupational activities, activities at home and recreational activities. The instrument has been

validated in the Greek language (Kavouras et al., 2016).

124

Institutional Repository - Library & Information Centre - University of Thessaly
17/07/2024 17:31:02 EEST - 3.142.172.238



The ActiGraph™ GT3X+ accelerometer device: It is a waist worn, small (3.8 cm X 3.7 cm X
1.8 cm), light (27 gr) triaxial accelerometer device (ActiGraph, Pensacola, FL, USA).
Participants were instructed to wear it with an elastic belt on the right waist for seven
consecutive days during all waking hours except when sleeping and bathing. Data extracted from
the accelerometers were considered valid and analysed when worn for > 3 days, where a valid
day was defined as > 8 hours of wear time. The raw acceleration data from each axis were stored
in memory and analysed with the ActiGraph™ propriety software.
Social Desirability Scale- Short Form: It is a 13-item form, used for the assessment of social
desirability response tendencies (Reynolds, 1982). It provides information about an individual’s
response bias and assist in estimating the extent and direction of altered self-presentation that can
be taken into account when interpreting assessment results. The instrument has been validated in
the Greek language (Lavidas et al., 2019).
Ethical considerations

A safety protocol was in place for the possibility of worsened depressive symptoms and
suicidal ideation for both groups. Thoughts of self-harm and suicidal ideation were assessed at
each measurement point using the tenth question of the EPDS and the ninth question of the BDI-
I1. The study was conducted according to the Helsinki’s Declaration (2013) guidelines on ethical
standards for research involving human subjects. University Institutional Review Board (IRB)
approval was obtained prior to all recruitment activities. The implementation and progress of the
study were monitored by the trial’s management group via monthly face-to-face meetings. No
remuneration was provided to the participants and safety of the collected data was maintained.

Statistical analysis
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Data are presented as absolute (N) and relative frequencies (%) for the qualitative
variables and as median (IQR) for the quantitative variables. In order to compare proportions
chi-square test was used. Shapiro-Wilk test was used to test normality distribution for all the
quantitative variables. The non-parametric test of Mann-Whitney U test was used for the variable
comparison between the intervention and the control group. The non-parametric Friedman test,
equivalent to repeated measures ANOVA, was used to evaluate changes in every quantitative
variable, after the three measurements, among the two groups. Dunn’s pairwise post hoc tests
were used and finally a Bonferroni correction for multiple testing was applied. Statistical
significance was set at p< .05. All analyses were performed using IBM SPSS software (version
24.0). All analyses conducted by intention-to-treat and participants were analysed in the group to
which they were allocated.

Results

A total of 110 women accessed for eligibility between December 2018 and November 20109.
Eighty-five women were eligible for inclusion, of which 25 consented to participate and
randomised. The flow diagram of the study is illustrated in Figure 1. Participants’ demographics
and perinatal characteristics are presented in Table 8. No significant between groups differences
were found at pre-intervention outcome measures (p> .05) (Table 9). There was a good balance
of stages of change (SoC) towards exercise between the study groups at pre-intervention (Table
9). There were no significant between group differences regarding participant’s delivery week,
delivery mode, breastfeeding routines, weight gain, and post-delivery smoking habits.
Attendance rates were 88.55% for the intervention group and 79.79% for the active control
group. Overall, participants in this study experienced minimal to mild depressive symptoms, as

measured via the primary outcome measure and none of them experienced self-harm or suicidal
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ideation throughout the study. Participants’ scores in STAI -at all three time points- did not
indicate anxiety symptoms of clinical significance.

Between and within groups comparisons of primary and secondary outcome measures are
demonstrated in Table 10. Overall, symptoms of depression and anxiety in the intervention group
improved at mid-intervention and post-intervention compared to the active control group and
differences were statistically significant. Sleeping difficulties were lower in the intervention
group compared to the active control group, but this difference was significant only at mid-
intervention outcome measures (p=.02). Within group comparisons revealed significant
reduction in EPDS scores (from pre- to post-intervention, p< .0001) and BDI-II scores (from pre-
to post-intervention and from mid- to post-intervention, p< .0001) among participants in the
intervention group. State anxiety levels were significantly reduced from mid- to post-intervention
for participants in the intervention group (p=.007) while they significantly increased from pre-
to mid-intervention and from mid- to post-intervention for participants in the active control
group (p=.001). Moreover, trait anxiety levels significantly decreased from pre- to mid-
intervention for the intervention group (p=.014). Sleep quality significantly improved for both
groups from pre- to post-intervention.

There were no significant between or within group differences with respect to
participants’ total daily exercise as measured via the accelerometer device. However, the active
control group implemented significantly more minutes of daily low intensity exercise (LE) at
post-intervention compared to the intervention group (p=.05), while participants in the
intervention group implemented more minutes of daily moderate intensity exercise (ME) at mid-
intervention (p< .0001) and post-intervention (p=.013). The data analysis focused on LE and

ME because vigorous exercise (VE) was recorded by less than 10 participants at a very low rate.
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Finally, significant between group differences were found in self-reported recreational exercise
in favour of the intervention group at mid-intervention (p< .0001) and post-intervention (p=
.027). The most commonly reported types of recreational exercise were brisk walking, pram
walking, swimming, and cycling.

Discussion

This study explored the effectiveness of an Exercise Counselling (EC) intervention compared to
Perinatal Wellbeing Education (PWE) on alleviating perinatal individuals’ depressive symptoms.
Symptoms of anxiety and sleep quality were also assessed. The main outcomes of the study are
discussed below.

The initial hypothesis of this study was verified, as the EC group participants reported
significantly decreased symptoms of depression when compared to the PWE group. Anxiety
levels at mid- and post-intervention, as measured with the STAI, were significantly lower when
compared to the active control group. Regarding the sleep quality, as measured with the PSQI,
the intervention group had significantly less sleeping disturbances compared to the active control
group. This difference applied only for the mid- and not for the post-intervention measurements,
but this could be explained by the increased responsibilities after the newborn’s arrival for the
participants of both groups. According to the results, participants of the intervention group
engaged in significantly more time of ME at mid- and post-intervention when compared to the
active control group. Lastly, the intervention group spent significantly more time on recreational
exercise at mid- and post-intervention than the active control group.

This study’s results came in line with previous findings regarding the effectiveness of
exercise counselling interventions on alleviating depressive symptoms among postpartum

individuals (Daley et al., 2015; Lewis et al., 2014). Daley et al. (2015) examined the
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effectiveness of a six-month PA counselling intervention based on Theory of Planned Behaviour
as a treatment for postnatal depression compared to usual care among postpartum women
fulfilling the criteria for major depression. Results demonstrated that significantly more
participants in the intervention group were considered ‘‘recovered’’ (46.5% v. 23.8%, p=.03)
compared to the group receiving usual care at post-intervention. Lewis et al. (2014) examined the
efficacy of a PA counselling intervention for the prevention of postpartum depression.
Researchers allocated postpartum participants with a personal or a maternal family history of
depression to a six-month theory-based (Social Cognitive Theory & Transtheoretical Model of
Change) PA intervention and a wellness/support control condition. The results of their study
showed that the PA counselling group reported significantly fewer depressive symptoms than the
wellness/support group at post-intervention. No differences in exercise participation between the
two study groups were noticed in this study, though exercise components such as intensity or
type of PA had not been taken into account (Lewis et al., 2014). Coming to agree with Lewis’s
findings, this study’s participants’ total weekly exercise was similar between the study groups at
all measurement points. However, significant differences were found in ME between the study
groups at mid-intervention and post-intervention. More specifically, participants in the
intervention group demonstrated an average of 251.85 min/week and 234.5 min/week of MPA at
mid- and post-intervention respectively, while participants in the active control group
implemented an average of 81.27 min/week of ME at mid-intervention and an average of 131.39
min/week of MPA at post-intervention. Therefore, our results highlighted intervention’s group
compliance with the WHO guidelines for pregnant and postpartum women, suggesting that they
should participate in at least 150min of moderate physical activity per week (WHO, 2020).

Results were also consistent with the meta-analytic evidence by the Davenport et al. study (2018)
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which suggested that pregnant individuals should perform at least 644 MET-min/week of
moderate to vigorous intensity exercise (e.g., 150 min of moderate intensity exercise) to achieve
a moderate effect size in reducing the severity of prenatal depressive symptoms. Moreover, a
prospective cohort study examining the association between objectively recorded PA of pregnant
women and postpartum depression, found that participants accumulating > 150 min/week of
moderate to vigorous PA had lower risk of postpartum depression compared to those who did not
perform any PA of at least moderate intensity (Shakeel et al., 2018).

With respect to different domains of exercise participation, the results came in line with
previous cross-sectional studies suggesting that household/caregiving activities constitute the
largest amount of exercise energy expenditure in perinatal populations (Huberty et al., 2016;
Nascimento et al., 2015). Participants in the intervention group reported spending less time in
household/caregiving exercise at mid- and post-intervention compared to the active control
group, yet this difference was not significant. On the contrary, self-reported recreational exercise
significantly increased at mid- and post-intervention for the intervention group compared to the
PWE group. In addition, although within group comparisons revealed that participants in the
intervention group reduced the time spent in recreational exercise at post-intervention compared
to mid-intervention, the difference between the study groups remained significant. Previous
studies suggested that household activities in comparison to recreational activities, are not
usually performed by choice or for pleasure and could result in being stressful or onerous,
contributing to women's depressive symptoms (Asztalos et al., 2009; Demissie et al., 2011,
White et al., 2017). Another study by van der Waerden et al. (2019) which examined the
relationship between domain-specific PA in pregnancy and the occurrence of postpartum

depression, found that higher levels of household/caregiving activities in the third trimester were
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associated with increased risk of depressive symptoms at 2-months postpartum. More
specifically, authors reported that every additional 30 min/week of moderate-intensity
household/caregiving activities would be associated with a 10% increased likelihood of
experiencing postpartum depression (Waerden et al., 2019). Simultaneously, research evidence
has indicated that engaging in leisure-time PA before or after giving birth can reduce the risk for
postpartum depression (Daley et al., 2009; Strom et al., 2009). Suggested potential mediators are
alterations in physical self-worth and self-esteem due to succeeding in new tasks, achieving a
better sense of personal control, and distracting from negative thoughts or stressful aspects of
daily routine (Kull et al., 2012). Occupational PA was excessively reduced at mid- and post-
intervention for participants in both study groups as all employed/self-employed participants
went under pregnancy and maternity leave during their 3™ trimester and first months postpartum.
Occupational PA among pregnancy trimesters and postpartum should be further explored with
trials including more diverse samples regarding occupational status.

Intervention’s group reduction in anxiety symptoms found in this study were not in
accordance with recent meta-analytic evidence reporting no association between prenatal
exercise and anxiety or the severity of anxiety symptoms in the prenatal or postnatal period
(Davenport et al., 2018). Nevertheless, none of the eight RCTs included in this meta-analysis
reported objectively measured PA outcomes; only two of them implemented PA counselling
components in their interventions (Dodd et al., 2014; Miquelutti et al., 2013), and one of the two
recruited solely overweight or obese participants (Dodd et al., 2014). Worth noting is the fact
that, apart from the reported significant between-group differences regarding anxiety
symptomatology reduction in favour of the EC group, within-group comparisons revealed

significant increase in state anxiety in the active control group from pre- to mid-intervention and
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mid- to post-intervention. A plausible explanation for this result could be health and lifestyle or
social and relational confounding factors not assessed in this study.

The reported fewer sleeping disturbances for the intervention group at mid-intervention
are confirmed by recent meta-analytic findings indicating that exercise of four to sixteen weeks
in duration, beginning at the second trimester, can effectively improve sleep quality in pregnant
women (Yang et al., 2020). However, authors of this meta-analysis highlighted the high
heterogeneity and publication bias of their study. The study by Vladutiu et al. (2014) examined
the cross-sectional and longitudinal associations between hours/week of self-reported domain
specific and overall MVVPA and found no associations at three months postpartum. Overall, the
influence of exercise type and intensity on improving perinatal women's sleep quality has not
been clarified. Further research is needed to support the effectiveness of exercise on improving
sleep quality among perinatal populations.

Strengths and limitations

Strengths of this study include the application of the EPDS as the primary outcome
measure, as a reliable, well validated, practical and cost-effective tool, excluding the assessment
of somatic symptoms (e.g., changes in appetite, energy levels, and sleeping patterns) that are
common among perinatal women and therefore could lead to high false-increased scores.
Moreover, EPDS is widely used in research, constituting the results comparable with the findings
of other, similar studies. An additional strength of this study is the accurate assessment of
participants’ PA through objective measures, namely accelerometers. Self-report measures of
PA, used in the vast majority of trials assessing PA during pregnancy and postpartum, can make
the results prone to measurement error and may lead to imprecise and biased estimates (da Silva

etal., 2017). In addition, in an attempt to strengthen the validity of the findings, the intervention
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and the active control group of this study paralleled one another in terms of contact with
researcher and time spent in the research activities, allowing for any differences between the
groups to be attributed to the intervention itself, rather than these factors.

This study bears certain limitations. Firstly, the study’s sample size is not sufficient
enough to ensure the external validity and generalizability of the findings. Recruitment proved
more challenging than anticipated and impacted on the sample size. Secondly, an application of a
post-trial follow-up design in the study could have contributed significantly to the evaluation of
our intervention. Whether this type of interventions could yield long-term benefits has not been
investigated.

Conclusion

Theory-based exercise counselling from the third trimester of pregnancy to the second
month post-birth can be effective on alleviating symptoms of depression for perinatal
individuals, however, findings of this study should be interpreted taking into account the small
sample size. This study’s findings suggest that exercise is not automatically related to reduced
symptoms of depression and anxiety and that contextual factors associated with exercise
parameters and domains (i.e., intensity of PA, domain-specific PA) are probably crucial to such
effects. Moreover, in order to enhance perinatal exercise, theory-based interventions could serve
as an effective methodological tool for health behaviour change. Results need to be confirmed in
large-sized trials including follow-up measurements to profit from precious information for the

intervention design in the primary prevention of perinatal depression.
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CHAPTER VI
RESEARCH PAPER 3
WOMEN’S VIEWS AND EXPERIENCES OF A PERINATAL EXERCISE

COUNSELLING INTERVENTION: A QUALITATIVE STUDY

Abstract

Current guidelines support that physical activity during the perinatal period is beneficial
for both the mother and the foetus. However, women during their pregnancy and
postpartum limit or discontinue their exercise routine. The aim of this study was to
illustrate perinatal women’s views and experiences deriving from an Exercise Counselling
(EC) intervention and evaluate the intervention’s acceptability. A qualitative study with
semi-structured interviews was conducted with eight adult women of reproductive age
recruited from obstetric care practices. Participants had just completed an EC intervention
regarding the effectiveness of exercise on perinatal depressive symptoms, implemented in
the context of a Randomized Control Trial. The analysis resulted in three overarching
themes. Main obstacles to engagement with the EC intervention, which revealed that
sociocultural factors had a major impact on women’s participation in the intervention;
factors that enabled participation in the EC intervention which showed that obstetricians’
reinforcement contributed in perinatal women’s decision-making process, and that the
affective effect of exercise as well as the ability to regulate the intensity pace attributed to
the EC intervention adherence; participants’ suggestions to improve the EC intervention,
which demonstrated that participants would like the partner involvement and engaging to
the EC earlier during the pregnancy. Concluding, perinatal behaviour is influenced by

various factors such as sociocultural expectations. This is the first qualitative study
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evaluating the effect of self-paced intensity of exercise to a perinatal population. Promoting
exercise counselling should be a priority in public health policy for women of reproductive

age.
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Introduction

Regular PA is typically safe during the perinatal period and is considered beneficial for
physical and psychological health. Growing scientific evidence has supported that systematic
perinatal PA is considered a preventive factor for postpartum depressive disorders (ACOG,
2020), whereas it has been highlighted that sedentary behaviours may contribute to an increased
risk of postpartum depressive symptoms (Nakamura et al., 2019). Maternal and foetal benefits of
PA have been associated with improved cardiovascular and muscular health, shorter labour
duration and decreased delivery complications, reduced risk for gestational diabetes,
hypertension, and preeclampsia (Aune et al, 2014; Perales et al., 2020).

Current guidelines recommend that pregnant women should engage in 20-30min of
moderate intensity PA per day, and gradually resume their activities post-birth as soon as it is
medically safe, taking into consideration the delivery method and the presence of possible
complications (ACOG, 2020). Despite the encouraging scientific proof, part of literature has
shown that participation in PA decreases in both frequency and intensity as pregnancy advances
(Gaston & Cramp, 2011), particularly during the second and third trimester, and remains low or
is completely discontinued for at least three months post-birth (Borodulin et al., 2009).
Restrictive factors were lack of time, childcare responsibilities, fatigue, pregnancy-related
discomfort, lack of safe and accessible places, and cost of PA (Cramp & Bray, 2011). Further
barriers in being physically active include lack of knowledge (Evenson et al., 2009) and family
support (Thornton et al., 2006). Indeed, it has been found that exercising activity was more likely
to happen when a woman was active pre-pregnancy, had access to safe places and PA was
included in her daily routine (e.g., household chores, being active with children) (Weir et al.,

2010). Positive influence of social support in perinatal PA behaviours has also been well-
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documented (Evenson et al., 2009). An additional preventive factor is that few obstetricians
provide PA advice to perinatal women, and when consultation is implemented, is usually
perceived as vague (Whitaker et al., 2016), conservative (Evenson & Pompeii, 2010) and
outdated or limited (Lindqvist et al., 2018). This was confirmed by qualitative studies exploring
regular PA participation experience during pregnancy (Bennet et al., 2013; Currie et al., 2016;
Fieril et al., 2014; Hegaard et al., 2010) and perinatally (Findley et al., 2020). These studies
pointed out participants’ need and desire for comprehensive and concise advice, guidance and
support from healthcare professionals and PA facilitators in order to feel safe when being
physically active.

Several interventions have been implemented in an attempt to enhance PA engagement
among perinatal populations. The interventions mainly aimed at improving specific pregnancy
related outcomes such as gestational weight gain (Sagedal et al., 2017), low back pain (Stafne et
al., 2012), psychological health (Songgygard et al., 2012), postpartum inactivity (Lewis et al.,
2011), post-delivery weight management (Craigie et al., 2011), postpartum well-being (Norman
et al., 2010) and clinical conditions (Daley et al., 2015; Reinhardt et al., 2012). In a review and
meta-analysis published in 2015 though a positive impact of PA interventions was shown, the
majority of the included studies were of high risk of bias for various reasons (e.g., lack of
random allocation, high dropout rates, poor PA measurement approaches), thereby safe
conclusions could not have been drawn on the effectiveness of the programs (Gilinsky et al.,
2015). A more recent review, conducted by Chan et al. (2019), revealed contradictory findings
on the impact of PA interventions, yet again the weak methodology of included trials was
outlined, therefore the results’ inconsistencies could be explained. Furthermore, for both reviews,

the included trials examined specific physical and mental outcomes, but did not address the
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participants’ perception of these interventions. Qualitative methods within trials are widely
valued as they can optimise interventions and trial procedures, and facilitate interpretation and
transferability of findings in applied practice (Clement et al., 2018). However, research exploring
participants’ experiences and views on the feasibility and acceptability of the interventions is
limited. To the authors’ knowledge, in the discipline of perinatal mental health and particularly
in perinatal depression, only two qualitative studies have been conducted. They both nested in
randomised controlled trials (RCTs) regarding exercise interventions, and explored participants’
experiences and views towards acceptability of exercise interventions. Pritchett et al. (2020),
who conducted their research with women experiencing postpartum depression, concluded that
exercise can be an acceptable, and -in some cases-, preferable treatment for postpartum
depression, while Broberg et al. (2020), who conducted their trial with pregnant women with
depression or low psychological wellbeing, highlighted the contribution of peer support and
increased body awareness in the improvement of participants’ psychological health. However,
both studies included clinically diagnosed samples and outlined implications of their condition
related to either pregnancy or postpartum.

Currently, there are not estimates of the prevalence of perinatal women achieving
physical activity guidelines in Greece and studies exploring perinatal women’s experience of
participating in physical activity and exercise interventions are missing. The aim of the present
study was to explore participants’ -residence in Central and Northwest Greece- views and
experiences deriving from an Exercise Counseling (EC) intervention and evaluate the
intervention’s acceptability. Further goal for the researchers was to investigate internal and
external factors that influence exercise engagement in Greek perinatal population and therefore

contribute to the development of applicable and acceptable interventions.
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Materials and methods
Design

A nested qualitative study, within a RCT of an EC intervention for women during their
perinatal period, was conducted. Participants of the two-arm randomized controlled trial
allocated either to an intervention group receiving an EC intervention or to an active control
group receiving Perinatal Wellbeing Education (PWE). A blocked randomization (using
randomly mixed block sizes of two, four and six) was used to allocate participants to the trial
arms with a 1:1 ratio. Allocation sequence was concealed from the researcher assigning
participants to intervention arms, and sequentially numbered, opaque, sealed envelopes were
opened after the enrolled participants completed all pre-intervention outcome measures. This was
a single-blinded study. Because of the trial’s nature, nor participants or intervention providers
could be blinded to the group allocation. Outcome assessors and data analysts were kept blinded
to the allocation. RCT’s participants attended two face-to-face counselling sessions and six
phone sessions from 27weeks gestation to 8weeks post-birth. The EC intervention was based on
the Transtheoretical Model of change (TTM) aiming to enhance participants’ knowledge, skills,
strategies, and confidence to engage in regular self-paced exercise. The active control group
received a Perinatal Wellbeing Education (PWE) implemented equally to the EC group with
respect to number and duration of counselling sessions. The study was conducted according to
the Helsinki’s Declaration (2013) guidelines on ethical standards for research involving human
subjects. University Institutional Review Board (IRB) approval was obtained prior to all
recruitment activities. The implementation and progress of the study were monitored by the
trial’s management group via monthly face-to-face meetings. No remuneration was provided to

the participants and safety of the collected data was maintained. The researcher who delivered
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the EC and PWE intervention, the interviews and data analysis is a PhD candidate in the field of
perinatal mental health, a licensed psychologist and cognitive behavioural therapist with a
professional background in clinical psychology.
Eligibility criteria

Women were considered eligible for inclusion in the RCT if they were between 18 and
45 years old, with a singleton gestation from 22 to 26 weeks, in order for the required obstetric
examinations for the second trimester to be completed (ultrasound and glucose screening test).
Participants were excluded if they had any medical condition that prevented them from safely
taking part in low to moderate exercise. For moderate-intensity exercise, a person's target heart
rate should be 50 -70 % of their maximum heart rate. The maximum rate is based on a person's
age. An estimate of a person's maximum heart rate can be calculated as 220 beats per minute
(bpm) minus their age. Whether participants were nulliparous or multiparous was not a criterion
of exclusion. Participants could continue receiving any counselling/behavioural therapies or
prescribed medications. Participants had to have completed the EC intervention (with an
attendance rate > 80%) in order to be eligible to participate in the qualitative study.
Participants’ recruitment

A total of twelve obstetric care practices located in Central and Northwest Greece, were
invited to assist with recruitment. Researchers conducted 30-40min informational meetings (face
to face or via phone) with the obstetricians of five practices that expressed interest about the
study. Two obstetricians agreed to evaluate which patients were at no known risk that would
prevent them from engaging in low to moderate exercise, inform them about the study based on
the researchers’ instructions and provide them with the study’s information sheet. Upon patients’

agreement, obstetricians forwarded the eligible patients’ contact information to the research
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team. Thereafter, a member of the research team phoned eligible participants to ensure that
inclusion criteria were met, answer any possible questions with respect to the study and arranged
the baseline meeting. All patients of both the collaborating practices attended antenatal care at
least once a month. All participants in the RCT’s intervention group were invited at baseline to
take part in an interview after completing the EC intervention and trial’s final outcome
measurement. Participants were contacted during their eighth week postpartum and offered an
interview date that suited their schedule. Involvement was voluntary, confidential and anonymity
was reassured.
Intervention group

The intervention group received an EC intervention aiming to enhance their knowledge,
skills, strategies and confidence to participate in regular self-paced exercise. The exercise goal
was progressive over time taking into account participants’ Stage of Change (SoC) for exercise
at pre-intervention, targeting their engagement in at least 150min/week of self-paced exercise.
The EC was implemented via eight individualized counselling sessions based on Social
Cognitive theory and the theoretical constructs, and the experiential and behavioural processes of
the Transtheoretical Model of change (TTM) (Appendix 3). Specifically, participants attended
two face-to-face counselling sessions (15-20min) at 27weeks and 36weeks gestation and six
phone sessions (5-10min) at 28weeks gestation, 31weeks gestation, 33weeks gestation, 3weeks
post-birth, Sweeks post-birth and 8weeks post-birth (Appendix 4).
Active control group

The active control group received PWE implemented in the same manner as in the
intervention group with respect to number and duration of face-to-face and phone sessions by the

same researcher. An attempt was made to control for attention and time, in order to determine
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whether the EC would have a clinical benefit not influenced by the aforementioned factors. The
PWE was implemented in eight individualized educational sessions about perinatal mental
health, sleep routines, eating habits, accommodation to post birth, social support, networking,
time management and self-compassion. Specifically, participants attended two face-to-face
counselling sessions (15-20min) at 27weeks and 36weeks gestation and six phone sessions (5-
10min) at 28weeks gestation, 31weeks gestation, 33weeksgestation, 3weeks post-birth, 5weeks
post-birth and 8weeks post-birth (Appendix 5). Participants of this group received an additional
post-intervention face-to-face counselling session (8-10min) on benefits of an active lifestyle at
10weeks post-birth, after the completion of the post-intervention outcome measurements.
Data collection

Basic participants’ characteristics were collected at baseline (Table 11). These included
age, height, weight, education level, ethnicity, work, marital/family status, parity, and
information about prescribed medication, long-term illnesses, smoking habits, and method of
conception. During the 3weeks and 5weeks post-birth phone call, information regarding delivery
type, delivery complications and method(s) of infant feeding, were collected and relevant
participant’s characteristics (i.e., smoking habits, prescribed medication) were updated.
Participants were asked to complete the Edinburgh Postnatal Depression Scale (EPDS) at pre-
intervention (27weeks gestation), mid-intervention (36weeks gestation) and post-intervention
(10weeks post-birth) via individualized, face-to-face meetings with the researcher at participants’
place of accommodation (Table 12). The EPDS is a self-report scale for screening symptoms of
depression during pregnancy and postpartum (Cox et al., 1987). It consists of ten items;
responses are scored 0, 1, 2, or 3 according to increased severity of each symptom evaluated.

Severity range is established as following: none or minimal depression (0-6), mild depression (7-
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13), moderate depression (14-19), and severe depression (19-30). Positive answer to question ten
indicates an immediate risk of self-harm or suicide. The EPDS has been translated in the Greek
language and validated in a Greek population (Vivilaki et al., 2009). Recommended effective
cut-off scores for screening for probable clinical depression range across countries. However,
since no Greek study validated the EPDS against a rigorous clinical interview, in the current
study a cut-off score of 13 or greater as recommended by Cox et al. (1987) was adopted.
Moreover, participants were instructed to wear The ActiGraph™ GT3X+ accelerometer device
with an elastic belt on the right waist for seven consecutive days during all waking hours except
when sleeping and bathing at pre-intervention (27weeks gestation), mid-intervention (36weeks
gestation) and post-intervention (10weeks post-birth). It is a waist worn, small (3.8 cm x 3.7 cm
x 1.8 cm), light (27 gr) triaxial accelerometer device (ActiGraph, Pensacola, FL, USA). Data
extracted from the accelerometers were considered valid and analysed when worn for > 3 days,
where a valid day was defined as > 8 hours of wear time. The raw acceleration data from each
axis were stored in memory and analysed with the ActiGraph™ propriety software. An epoch
length of 60 seconds was chosen to capture PA. Freedson equation for adults (Freedson et al.,
1998) was used to define physical activity cut points and to diagnose time spent in different
physical activity intensities (Low PA/ LPA: 100 - 1951 cnts-min-1, Moderate PA/ MPA: 1952 -
5724 cnts-min-1). Periods of more than 60 minutes of consecutive zero counts were considered
non-wear time (Ward et al., 2005) (Table 12).

Upon completing the EC intervention, audio recorded, semi-structured face to face
interviews were conducted in privacy, of approximately 30min length allowing for emerging
issues to be explored in a greater depth (Smith & Osborn, 2004). Open-ended questions enabled

the researchers to understand and yield meaning to information abstracted (Patton, 2002). An
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informal conversational approach was adopted, allowing for flexibility, spontaneity, and
responsiveness (Patton, 2002). An interview guide (Appendix 6) was developed to ensure main
aspects were discussed. Data were anonymised during transcription and stored in accordance
with the General Data Protection Regulation (GDPR; 2016). Transcriptions were translated
according to the World Health Organization’s guidelines following the back-forth procedure for
instruments’ adaptation.
Data analysis

A thematic analysis was conducted to develop themes relating to women’s views and
experiences of participating in the EC intervention (Braun & Clarke, 2006). An inductive
approach was used, where transcripts were read and reread numerous times by the researcher
(NAT) and initial notes were kept on specific domains relevant to the aim of the study, providing
the basis for the development of different themes. Reflective notes were kept for each transcript
to moderate the impact of the researcher’s own experience upon the analysis (Larkin &
Thompson, 2012). Links between the transcripts were made, and clusters of themes reflecting the
participants’ experiences were created in order to constitute the super-ordinate themes. Finally,
credibility checks were conducted and discrepancies regarding the codes and themes were
resolved through team discussions.
Trustworthiness

Sensitivity to context was achieved through awareness of relevant literature in the fields
of perinatal mental health and exercise, and by considering ethical issues and effective handling
of empirical data. Methodological competence in data collection and rigorous reading, analysing
and interpreting added depth and latitude in the analysis. Transparency and coherence were

ensured through the development of an interview guide and the sharing of coding procedures,
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themes and participants’ quotes with the research team. Previously achieved familiarization
during the EC intervention between the participants and the interviewer contributed to the
establishment of good communication and a comfortable environment for sharing (DiCicco
Bloom & Crabtree, 2006).
Results
Participants’ characteristics and themes

A total of 110 women accessed for eligibility between December 2018 and November
2019. Eighty-five women were eligible for inclusion, of which 25 consented to participate and
randomised. Out of the 12 potential participants in the intervention group, one had not completed
the EC intervention, and three of the remaining 11 participants declined due to time constraints
and infant’s sickness. Participants’ mean age was 33.5 years. Attendance rates were 88.55% for
the intervention group and 79.79% for the active control group. Finally, eight interviews were
conducted. Women participated in this study during their 10th week post-birth. Participants’
characteristics are presented in Table 11. Results are presented according to the three super-
ordinate themes (Figure 5); main obstacles to engagement with the EC intervention; factors that
enabled participation in the EC intervention and participants’ suggestions to improve the EC
intervention. Verbatim quotes from the interviews are provided to support the themes.
Main obstacles to engagement with the EC intervention

Participants discussed the major factors that discouraged their participation in the EC
intervention and reflected on their experiences.

The dominant obstacle that emerged and seemed to affect engagement in the EC

intervention was reducing or stop being physically active for the sake of being pregnant. Most
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participants mentioned there was at least one close relative or friend discouraging them to
participate in the EC intervention while being pregnant. For example, one participant mentioned:
My mother in law quoted: ‘‘I ‘m watching you every evening, wearing your trainers and
going for walks, but are you sure all these modern habits are good? Both times | was
pregnant I had to stay in bed throughout. You have to be patient’’. (P01, 32years)
Another obstacle that most nulliparous participants mentioned was their post-birth forty-day
home-stay. The forty-day home-stay is linked to the Christian Orthodox tradition. When forty
postpartum days are reached, mother and infant participate in a church ritual where they receive
the forty-day blessing from the priest. Before completing forty days both the mother and the
child are thought to be particularly vulnerable and, those following the tradition strictly, do not
leave the house. Participants acknowledged that staying at home contradicted their needs and
wishes, yet they felt bound to conform to the forty-days blessing requirements:
| had a really hard time during my first postpartum month. | was in pain, the baby
couldn’t sleep and crying all the time, I was crying a lot as well, it wasn’t right to leave
the house even for a walk until we had reached the forty days postpartum (. . .) there were
moments that | was feeling sorry for myself. (P02, 35years)
Factors that enabled participation in the EC intervention
The expert’s voice
Advice from obstetricians appeared to be crucial for participants’ decision to participate
in the EC intervention. Urges and clarifications about perinatal exercise supported participants to
engage in the EC when provided by their obstetricians. The need for reassurance that they were
not putting the baby at risk with their activities was reported by seven participants. One

participant stated:
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The reassurance from the doctor that as far as I’ m not overdoing it, it is beneficial for me
and my baby helped me start walking again (. . .) I also noticed that the days following
the ultrasounds and the doctor’s reassurance that the baby was fine, I tended to be more
active. (P03, 31lyears)

Positive impact of exercise on moods and wellbeing

Feelings of pleasure, enjoyment and well-being appeared to be among the most
compelling factors that enabled participation in the EC intervention.

Participants reported a plethora of affective changes both during pregnancy and
postpartum. In this study the term “affect” is used as an umbrella term, enclosing core effect,
emotions, and moods. A positive affective response was achieved through single or combined
factors, including pleasurable sensory/state experiences of exercise, positive attitude towards
exercise and expectations of enjoyment. Most participants recalled pleasurable outcomes to the
stimulus of exercise during their participation in the EC intervention. Improvements in breathing,
sense of activation and stamina as well as a sense of relaxation were commonly experienced. For
example, one participant reported:

My breathing was getting better (while walking), | was feeling more energetic and

rejuvenated. (P04, 37years)

More than half of the participants were behaviourally engaged to exercise for pleasure and their
expectation of enjoyment and calmness strengthened their positive attitude and participation in
the EC. For example, one participant stated:

My long walks were such a pleasure (. . .) after a couple of weeks I realized that my most

joyful and euphoric moments during that era were while walking and | kept doing it till |

gave birth. (P03, 31years)

147

Institutional Repository - Library & Information Centre - University of Thessaly
17/07/2024 17:31:02 EEST - 3.142.172.238



Six participants reported perceiving exercise as a relief and an effective coping mechanism of
unpleasant feelings.

When the baby came, sometimes | was so overwhelmed; | had mood swings all day long.

| started finding myself when we started our morning pram-walks (. . .) | am returning

home and | feel reset. (P05, 35years)
Self-paced exercise

Participants’ ability to undertake activities throughout the EC intervention in their
preferred pace and modified according to their needs, appeared as a strong reinforcement to
participate in the intervention.

The type, intensity, and duration of exercise were adjusted multiple times as gestational
age increased and the same applied for the postpartum period. Mild discomforts, experienced
while being physically active in progressed pregnancy, were perceived as safe and beneficial and
participants took complementary actions or adapted their activity’s intensity. Four participants
highlighted that engaging in self-paced exercise helped them to be in tune with body signals and
enhanced their feelings of safety towards the intervention. For example:

Well, there was no pressure, | was in tune with my body, | knew when | had to change

my pace. (P01, 32years)

Participants’ suggestions to improve the EC intervention

Participants reflected on their experience of participating in the EC intervention and
discussed potential additions and accommodations they thought they would enhance their
engagement.

Partners’ involvement
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Six participants supported that their partner’s involvement in the EC sessions could have
been beneficial; if their partners had attended the sessions as well, their awareness towards
perinatal exercise benefits could have been enhanced, especially in the mental health domain.
One participant reported:

If R. (husband) was in those initial meetings, he would have been more supportive. It

took him a while to understand, or to say he understood (laughs), how much it helps me

psychologically, and that it wasn’t only for the baby and the labour. (P03, 31years)
Moreover, they suggested that their participation could have led them to adopt a more supportive
attitude towards their perinatal exercise as a health behaviour in general, with a potential long-
lasting positive influence on their lifestyle as a couple. For example:

There are many things that he (husband) does not understand and it’s hard for me to

explain. I am not complaining (. . .) he was supportive but if he was in the meetings and

had the whole picture, I think he would have tried more and understood better. | mean
that maybe I wouldn’t have to explain why I need to go for a thirty-minute walk by
myself while he is staying with M. (older child) and the baby. (P04, 37years)

Start earlier

Four participants discussed the potential benefits in case they had been introduced to the
EC intervention earlier in their pregnancy.

Maybe if we have started earlier, like in the first trimester, it would have been better. |

know, the first trimester is hard for some women, but, for example, I didn’t have any

problem during my first trimester so | could have started earlier. (P01, 32years)
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Only two participants of this study, reported they engaged in regular exercise pre-pregnancy; one
of them revealed cutting down her pre-pregnancy physical activities and re-introduced them
when she enrolled in the EC intervention:
We should have started earlier! I wouldn’t have stopped running (. . .) I don’t know, I just
thought that exercise was out of the menu and never thought to discuss running with the
doctor (. ..) well, I could have dealt better with all this pressure and anxiety during my
first trimester If I hadn’t quit (running). (P06, 29years)
One participant highlighted the negative impact on her physical and psychological wellbeing the
sedentary lifestyle that maintained during the first months of pregnancy:
[ hadn’t realized that I was so inactive. I spent three months lying down for no reason, I
gained weight and I wasn’t feeling okey. I think I could have started doing this by the
time I found out | was pregnant. (P05, 35years)
Another participant discussed the potential proactive and beneficial role that the PAC
intervention might had if initiated pre-pregnancy:
This is my second (child) and | believe that all women planning to get pregnant should
have some sort of advice and support to exercise, to be active and not be scared and lay
on the couch. We should find ways to help ourselves. (P07, 42years).
Discussion
The aim of this study was to investigate participants’ views and experiences deriving
from a EC intervention, explore factors affecting their engagement with the intervention and
evaluate the intervention’s acceptability. The analysis resulted in three overarching themes: main
obstacles to engagement with the £EC intervention, factors that enabled participation in the EC

intervention and participants’ suggestions to improve the EC intervention.
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Results indicated that participants’ engagement with the EC intervention was influenced
by sociocultural expectations. Participants’ decision to participate in the EC intervention
received negative judgment during their pregnancies. Previous studies highlighted that
unrequested advice impacted pregnant women’s decision towards being physically active
(Reichert et al., 2007). Participants in this study did not assert or share their need for being
physically active post-birth with their partners or significant others. Though a major change in
attitudes towards exercise in pregnancy had initiated since 1985, when the ACOG first approved
limited aerobic exercise, this study’s participants were challenged by preconceived notions;
outdated expectations that pregnant women should stay indoors, avoid any strenuous exertion
and reduce unnecessary activity (McCool & Simeone, 2002).

Furthermore, nulliparous participants’ compliance with religious traditions highly
affected their postnatal engagement with the EC intervention. A similar Mexican ritual
(“cuarentena”) requires postpartum women to adjust their behaviours regarding physical activity,
diet, bathing and housework for a period of at least forty days post-birth (Kieffer et al., 2002). In
addition, two Chinese studies, found that physical activity levels were influenced by societal
norms, often reinforced by family members, and women felt obliged to comply with their
cultural expectations regarding pregnancy (i.e., not lift heavy stuff, not walking too often or too
fast) (Evans et al., 2016; Lee et al., 2009). These results were verified by this study, as it showed
that social expectations did affect some of the participants’ attitude towards the EC intervention
engagement. Currently, published literature does not include information about exercise related
beliefs and routines associated with religious traditions in Greece and further investigation is

needed.
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Yet, findings of this study highlight the necessity of designing and delivering culturally
sensitive interventions to support perinatal women towards handling cultural norms that are not
compatible with their needs. Cultural competence among healthcare professionals refers to
developing self-awareness, appreciating individual differences, values and patterns and acting
flexible (Campinha-Bacote, 2002). The World Health Organization (WHQO) emphasised the
importance of providing culturally appropriate maternity care as this has been found to improve
maternal and newborn health (WHO, 2010). It is also worth noting that the majority of the
interventions implemented so far were delivered by healthcare professionals such as nurses or
physiotherapists, but not with the entourage of mental health experts (Chan et al, 2019).
Involving health professionals with exercise and mental health credentials could assist the
identification of sociocultural obstacles when present and facilitate the behavioural alterations
towards societal expectations in a notable degree.

The effect of sociocultural factors on participants ‘engagement with the EC seemed
discouraging, yet obstetricians’ role appeared to be crucial in their decision process for exercise
engagement; participants valued their obstetricians’ reassurance regarding exercise safety during
their scheduled visits. Findings of this study were consistent with previous studies; when
obstetricians did discuss exercise with their pregnant patients, engagement in exercise was
significantly more likely to happen (Aittasalo et al., 2008). This came in line with the existing
guidelines about exercise during the perinatal period; these concern obstetricians encouraging
their patients to engage in exercise as an important component of optimal health and consultation
regarding exercise routines (ACOG, 2020). However, a growing amount of evidence suggests
that at least 25% of women are not receiving PA counselling as part of the basic prenatal care

(Basu et al., 2014) obtaining limited or confusing information (Ferrari et al., 2013). This finding
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was not anticipated in this study, as the sample was purposefully selected and had already
participated in an EC intervention upon their obstetrician’s consent. However, worth mentioning
is the fact that, based on the participants’ narratives, discussion on exercise during the perinatal
period was initiated by the patients and not the obstetricians. In summary, though women’s
decisions are influenced by numerous factors, such as their social networks and sociocultural
backgrounds (Bennett et al., 2009), obstetricians are a trusted source of information regarding
health behaviours and their influence is well-established (McPhail & Schippers, 2012). This said,
the co-operation of exercise programs’ facilitators with obstetricians could be useful, in order to
achieve the maximum utilization of the interventions.

Another major finding that emerged is the positive impact of the EC on participant’
moods and wellbeing. This study confirmed previous findings indicating that pregnant women
found being physically active to be a great pleasure (Hegaard et al., 2010), and experienced a
sense of well-being and satisfaction from training (Duncombe et al., 2009). Participants in this
study considered the ability to regulate the intensity of their activities as a crucial component for
adherence to the EC, as they felt comfortable, safe, and able to adjust to their body changes in
terms of shape and size. Consistent with our findings and with hedonic theory (Ekkekakis &
Dafermos, 2012), research in non-perinatal population has shown that when individuals are
requested to self-select their exercise intensity, they tend to choose an intensity that leads to a
positive affective response (Ekkekakis et al., 2008). Affective response to self-paced exercise
seemed to be more positive compared to response to prescribed intensity, even if the self-paced
exercise is at higher or comparable levels of intensity of prescribed intensity (Parfitt et al., 2006).

Further, self-paced intensity exercise regulated by preferred exertion is linked to lower exertion,
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higher intensity and larger improvement in affective states (depression) compared to prescribed
intensity exercise among women with depression (Callaghan et al., 2011; Morres et al., 2019).

Moreover, participants clearly pointed out the potential benefit that their partners’
involvement in the EC sessions could have. Specifically, they perceived that their partners’
participation could have increased the latter’s awareness of exercise benefits, potentially leading
in a more positive and supportive attitude towards exercise (e.g., take over childcare
responsibilities, take initiatives for being physically active as a couple). There is limited research
investigating the effectiveness of exercise interventions targeting prospective parents as a dyad.
Findings of studies on couple-oriented interventions but different health domains are more
effective compared to regular care (Arden Close & McGrath, 2017). In the perinatal mental
health field, the critical role of partners’ relationships and the interaction between maternal and
paternal mental health has led to calls for development of perinatal care facilities that focus on
the couple’s psychological wellbeing rather than the mother’s solely (Davé et al., 2010).

Finally, valuable information emerged with respect to the participants’ gestational stage
and the EC intervention’s initiation. Four participants assumed that their overall health would
have been benefited if the intervention had been initiated earlier in the pregnancy. An ideal time-
point for EC during pregnancy and/or postpartum has not been established from research so far.
According to the ACOG guidelines, pregnant women are advised to engage in regular exercise
after medical clearance, and healthcare providers are advised to encourage their patients to start
or maintain a fitness program suitable for their needs and gestational status (ACOG, 2020).
Nevertheless, participants’ suggestions for an earlier initiation should be interpreted combined
with their reports about receiving their obstetric provider’s encouragement for exercise

participation concurrently with their enrolment in the EC intervention.
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Limitations of this study

The study bears certain limitations. First, the established familiarity due to the fact that
the same researcher conducted the intervention and interviewed the participants could have
affected participants’ disclosure and make this study prone to social desirability bias. Second,
despite the fact that the interviews were conducted immediately upon completion of the
intervention, a non-accurate recall on affective response after exercise or a non-full account of
cognitive explanations for their decision process could make the study prone to recall bias.
Conclusion

Promoting exercise and physical activity remains a priority in public health policy for
women of childbearing age and the need for obstetricians to counsel patients about exercise has
been previously documented. This is the first qualitative study to explore and reveal the
importance of self-paced intensity exercise in a perinatal population. In addition, this is the first
study to examine and record the potential benefits of EC interventions targeting expectant
couples. Findings suggest that developing cultural competence and designing culturally sensitive
interventions is fundamental both for obstetricians and researchers. Key issues for future
research are to identify effective approaches and strategies to educate obstetricians about
perinatal exercise, and to develop relevant protocols that could support the implementation of
exercise counselling sessions. Additional research is needed to understand how self-paced
exercise is related to acute affective responses to exercise and future exercise behaviour among

perinatal population.
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CHAPTER VII
GENERAL DISCUSSION

The aim of this research was to: implement a systematic review and meta-analysis in
order to synthesize evidence from RCTs investigating the effect of PA and exercise-based
interventions on PD symptoms among perinatal individuals recruited via obstetric care practices,
conduct a two-arm RCT in order to evaluate the effectiveness of an Exercise Counselling (EC)
intervention (from 27weeks gestation to 10weeks post-birth), based on the Transtheoretical
Model (TTM) of change, compared to Perinatal Wellbeing Education (PWE), on reducing the
depressive symptoms of perinatal individuals recruited via obstetric care practices and
implement a qualitative study with semi-structured interviews to explore participants’ views and
experiences deriving from the Exercise Counselling (EC) intervention and evaluate the
intervention’s acceptability.

The meta-analytic results suggested that exercise interventions improved PD symptoms
in women recruited via perinatal health services. Exercise showed a statistically
significant small overall antidepressant effect (SMD = -0.21, 95% CI =-0.32, -0.10, p=
0.0001) with low/non-significant heterogeneity (Q = 17.94, | 2 = 14%, p= 0.30). The RCTs’
hypothesis was confirmed. Participants receiving the EC intervention reported lower depressive
symptomatology scores at 36weeks gestation and 10weeks post-delivery, as well as lower
anxiety levels and less sleeping difficulties compared to the PWE group. Participants’ total
weekly exercise was similar between the study groups at all measurement points. However,
participants in the intervention group demonstrated an average of 251.85 min/week and 234.5
min/week of ME at mid- and post-intervention respectively, while participants in the active

control group implemented an average of 81.27 min/week of ME at mid-intervention and an
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average of 131.39 min/week of ME at post-intervention. Participants in the intervention group
reported spending less time in household/caregiving PA at mid- and post-intervention compared
to the active control group, while self-reported recreational exercise significantly increased at
mid- and post-intervention for the intervention group compared to the PWE group. Findings
suggested that exercise is not automatically related to reduced symptoms of depression and
anxiety and that contextual factors associated with exercise parameters and domains (i.e.,
intensity of exercise, domain-specific exercise) seemed to be crucial to such effects. This was
further confirmed via the results of the qualitative study that highlighted participants’ preference
for the self-paced intensity exercise and pointed out that participants’ ability to regulate the
intensity pace attributed to the EC intervention adherence.

Strengths

As described above, this thesis uses a range of research methods to achieve its aim of exploring
both the effectiveness and the experience of exercise counselling in alleviating depressive
symptoms in perinatal individuals. Different research methodologies are more appropriate to
answer different types of research questions. Systematic reviews and meta-analyses have become
increasingly important in healthcare settings and help clinicians read them to keep up to date
with their field and they are often used as a starting point for developing clinical practice
guidelines. Strengths of the meta-analysis is the synthesis of medium to high quality RCT’s
investigating whether exercise interventions improve PD symptoms in women recruited via
perinatal health services excluding studies recruiting community volunteers, and also excluding
quasi-RCTs and/or trials with mindful activities (e.g., yoga). Moreover, the heterogeneity levels
were low/non-significant suggesting treatment consistency, and the confidence intervals were

mainly narrow in contrast to other studies. Another strength is the application of the EPDS as the
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primary outcome measure in the RCT, as a reliable, well validated, practical and cost-effective
tool, excluding the assessment of somatic symptoms (e.g., changes in appetite, energy levels, and
sleeping patterns) that are common among perinatal women and therefore could lead to high
false-increased scores. Moreover, EPDS is widely used in research, constituting the results
comparable with the findings of other, similar studies. An additional strength of this study is the
accurate assessment of participants’ physical exercise through objective measures, namely
accelerometers and not self-report measures -used in the vast majority of trials assessing PA
during pregnancy and postpartum- that can make the results prone to measurement error and may
lead to imprecise and biased estimates (da Silva et al., 2017). In addition, the intervention and the
active control group of this study paralleled one another in terms of contact with researcher and
time spent in the research activities, allowing for any differences between the groups to be
attributed to the intervention itself, rather than these factors. Moreover, another strength is the
implementation of a qualitative study to assess the feasibility and acceptability of the
intervention. Qualitative methods within trials are widely valued as they can optimise
interventions and trial procedures and facilitate interpretation and transferability of findings in
applied practice (Clement et al., 2018).

Implications for practice

Researchers/clinicians could consider that exercise of an average of 251.85 min/week and 234.5
min/week of ME at mid- (36weeks gestation) and post-intervention (10weeks post-birth)
respectively, led to decreased symptoms of depression when compared to the PWE group
implementing an average of 81.27 min/week of ME at mid-intervention (36weeks gestation) and

an average of 131.39 min/week of ME at post-intervention (10weeks post-birth). Also,
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contextual factors associated with exercise parameters and domains (i.e., intensity of exercise,
domain-specific exercise) appeared to be crucial to the beneficial effects.

Limitations

Findings should be interpreted taking into account certain limitations. First, a small number of
RCTs included in the meta-analysis, as only 14 RCTs involving perinatal individuals recruited
via perinatal health services were available, of which only two RCTs included clinically
diagnosed samples. Also, the RCT’s sample size was not sufficient enough to ensure the external
validity and generalizability of the findings. Recruitment proved more challenging than
anticipated and impacted on the sample size.

Future research should focus on clinically diagnosed PD samples and a systematic
examination for side effects of perinatal exercise to facilitate firmer conclusions. Also, the
application of post-trial follow-up designs is needed in order to assess whether exercise
counselling interventions could yield long-term benefits. Finally, additional research is needed to
understand how self-paced exercise is related to acute affective responses to exercise and future

exercise behaviour among perinatal women.
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APPENDICES
Appendix 1. DSM-V Criteria for Major Depressive Disorder
A. Five (or more) of the following symptoms have been present during the same 2-week period
and represent a change from previous functioning; at least one of the symptoms is either (1)
depressed mood or (2) loss of interest or pleasure.
Note: Do not include symptoms that are clearly attributable to another medical condition.
1. Depressed mood most of the day, nearly every day, as indicated by either subjective report
(e.g., feels sad, empty, hopeless) or observation made by others (e.g., appears tearful). (Note: In
children and adolescents, can be irritable mood.)
2. Markedly diminished interest or pleasure in all, or almost all, activities most of the day, nearly
every day (as indicated by either subjective account or observation).
3. Significant weight loss when not dieting or weight gain (e.g., a change of more than 5% of
body weight in a month) or decrease or increase in appetite nearly every day. (Note: In children,
consider failure to make expected weight gain.)
4. Insomnia or hypersomnia nearly every day.
5. Psychomotor agitation or retardation nearly every day (observable by others, not merely
subjective feelings of restlessness or being slowed down).
6. Fatigue or loss of energy nearly every day.
7. Feelings of worthlessness or excessive or inappropriate guilt (which may be delusional) nearly
every day (not merely self-reproach or guilt about being sick).
8. Diminished ability to think or concentrate, or indecisiveness, nearly every day (either by

subjective account or as observed by others).
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9. Recurrent thoughts of death (not just fear of dying), recurrent suicidal ideation without a
specific plan, or a suicide attempt or a specific plan for committing suicide.

B. The symptoms cause clinically significant distress or impairment in social, occupational, or
other important areas of functioning.

C. The episode is not attributable to the physiological effects of a substance or to another
medical condition.

Note: Criteria A-C represent a major depressive episode.

Note: Responses to a significant loss (e.g., bereavement, financial ruin, losses from a natural
disaster, a serious medical illness or disability) may include the feelings of intense sadness,
rumination about the loss, insomnia, poor appetite, and weight loss noted in Criterion A, which
may resemble a depressive episode. Although such symptoms may be understandable or
considered appropriate to the loss, the presence of a major depressive episode in addition to the
normal response to a significant loss should also be carefully considered. This decision
inevitably requires the exercise of clinical judgment based on the individual's history and the
cultural norms for the expression of distress in the context of loss.

D. The occurrence of the major depressive episode is not better explained by schizoaffective
disorder, schizophrenia, schizophreniform disorder, delusional disorder, or other specified and
unspecified schizophrenia spectrum and other psychotic disorders.

E. There has never been a manic episode or a hypomanic episode. Note: This exclusion does not
apply if all of the manic-like or hypomanic-like episodes are substance-induced or are

attributable to the physiological effects of another medical condition.

DSM-V = Diagnostic and Statistical Manual of Mental Disorders, 5" ed.
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Appendix 2. Supporting information for research paper 2.

a) Recruitment and outcome measurement time points with respect to perinatal age.

Trial Recruitment Pre-intervention Mid- Post-intervention Follow-up
intervention
Daley et al. (2008) less than 12months postpartum less than 12months no less than 15months postpartum no
postpartum (52.2weeks) (65.2weeks)
Daley et al. (2015) women received trial information 10-14weeks after within 6months after birth no within 12months after birth within 18months after
birth (26.1weeks) (52.2weeks) birth (78.3weeks)
Forsyth et al. (2017) 6weeks postpartum 6weeks postpartum no 18weeks postpartum 30weeks postpartum
Haruna et al. (2013) women who expected to give birth between January 2months postpartum no 4months postpartum (17.4weeks) no
and July 2007 voluntarily applied for participation (8.7weeks)
Huang et al. 16weeks of pregnancy 16weeks of pregnancy no 6months postpartum (26.1weeks) no
(2011-a)
Huang et al. (2011-b) 16weeks of pregnancy 24-48hours after birth no 6months postpartum (26.1weeks) no
Mohammadi et al. 26-32weeks of pregnancy 26-32weeks of pregnancy no 1month postpartum (4.35weeks) 2months postpartum
(2015-a) (8.7weeks)
Mohammadi et al. 26-32weeks of pregnancy 1month postpartum no 2months postpartum (8.7weeks) no
(2015-b) (4.35weeks)
Norman et al. (2010) women ready for discharge from The Angliss 6-10weeks postpartum no 14-18weeks postpartum 18-22weeks postpartum
Hospital postnatal were invited
Perales et al. (2015) within 12weeks of pregnancy 9-12weeks of pregnancy no 38-39weeks of pregnancy no
Robichaud, (2008) from 6weeks to 12months postpartum from 6weeks to12 months no from 12weeks to 13 and a half no
(52.2weeks) postpartum months (58.7weeks) postpartum
Robledo-Colonia et al. not specified 16-20weeks of pregnancy no 28-32weeks of pregnancy no
(2012)
Shelton, (2015) 4-6weeks postpartum 4-6weeks postpartum no 10-12weeks postpartum no
Surkan et al. (2012) 6-20weeks postpartum 6-20weeks postpartum (on no 15months postpartum (65.2weeks) no
average, participants' infants
aged 1.8 months at
enrolment)
Vargas-Terrones et al. <l16weeks of pregnancy 12-16weeks of pregnancy no 38-39weeks of pregnancy 6weeks postpartum
(2019)
Yang & Chen, (2018) not specified 6weeks postpartum 10weeks 18weeks postpartum no
postpartum
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b) E-databases

Scopus, PubMed, PsycINFO, SPORT Discus, Science Citation Index and Conference
Proceedings (Web of Science), The Cochrane Library (Cochrane Database of Systematic
Reviews), Cochrane Central Register of Controlled Trials, the World Health Organization
(WHO) International Clinical Trials Registry Platform (ICTRP), the ProQuest Dissertations &

Theses (PQDT).
Key words/ MEdical Subject Heading (MESH) terms.

Exercise, physical activity, pregnancy, postpartum, postnatal, perinatal, depression, mental

health.
c) Search Strategy for PubMed and Scopus

Database: PubMed

exercise “exercise" [MeSH Terms] OR “exercise [All Fields]
physical activity | “exercise [MeSH Terms] OR “exercise [All Fields] OR ("physical [All
Fields]) OR “physical activity TAIll Fields]

pregnant “gravidity"[MeSH Terms] OR “gravidity [All Fields] OR “pregnant”
[All Fields]
postpartum “postpartum period [MeSH Terms] OR (“postpartum [All Fields] AND

“period TAIl Fields]) OR “postpartum period [All Fields] OR ~
postpartum [All Fields]
depression “depressive disorder’ [MeSH Terms] OR (“depressive [All Fields] AND
“disorder [All Fields]) OR “depressive disorder [All Fields] OR
“depression [All Fields] OR “depression"'[MeSH terms]

Humans [Mesh] | "humans [MeSH Terms]
Results= 446

Database: Scopus

KEY (exercise) OR TITLE-ABS-KEY (physical AND activity) AND TITLE-ABS-KEY
(pregnant) OR TITLE-ABS-KEY (postnatal) OR TITLE-ABS-KEY (mothers) AND TITLE-
ABS-KEY (depression)) AND DOCTYPE (ar OR re) AND PUBYEAR > 1997 AND (LIMIT-
TO (LANGUAGE, " English™))

Results= 359
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d) References of Systematic reviews screened for additional RCTs

Brown, A. M., Robinson, A., Jones, F., Smith, A., Williams, P., & Hanley, J. (2017). The
effectiveness of prescription exercises for women diagnosed with postnatal depression: A
systematic review. Midirs Midwifery Dig, 27, 488-495.

Carter, T., Bastounis, A., Guo, B., & Morrell, C. J. (2019). The effectiveness of exercise-based
interventions for preventing or treating postpartum depression: a systematic review and
meta-analysis. Archives of Women's Mental Health, 22(1), 37-53.
https://doi.org/10.1007/s00737-018-0869-3

Daley, A. J., Foster, L., Long, G., Palmer, C., Robinson, O., Walmsley, H., & Ward, R. (2015).
The effectiveness of exercise for the prevention and treatment of antenatal depression:
systematic review with meta-analysis. BJOG: An International Journal of Obstetrics &
Gynaecology, 122(1), 57-62. https://doi.org/10.1111/1471-0528.12909

Daley, A., Jolly, K., & MacArthur, C. (2009). The effectiveness of exercise in the management
of post-natal depression: systematic review and meta-analysis. Family practice, 26(2),
154-162. https://doi.org/10.1093/fampra/cmn101

Daley, A. J., MacArthur, C., & Winter, H. (2007). The role of exercise in treating postpartum
depression: a review of the literature. Journal of Midwifery & Women's Health, 52(1), 56-
62. https://doi.org/10.1016/j.jmwh.2006.08.017

Davenport, M. H., McCurdy, A. P., Mottola, M. F., Skow, R. J., Meah, V. L., Poitras, V. J., &
Sobierajski, F. (2018). Impact of prenatal exercise on both prenatal and postnatal anxiety
and depressive symptoms: a systematic review and meta-analysis. British Journal of
Sports Medicine, 52(21), 1376-1385.

http://dx.doi.org/10.1136/bjsports-2018-099697
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Davis, K., & Dimidjian, S. (2012). The relationship between physical activity and mood across
the perinatal period: a review of naturalistic and clinical research to guide future
investigation of physical activity—based interventions for perinatal depression. Clinical
Psychology: Science and Practice, 19(1), 27-48.
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Kotomanska, D., Zarawski, M., & Mazur-Bialy, A. (2019). Physical activity and depressive
disorders in pregnant women—a systematic review. Medicina, 55(5), 212.
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Lewis, B. A., & Kennedy, B. F. (2011). Effects of exercise on depression during pregnancy and
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systematic review. Current Opinion in Obstetrics and Gynecology, 24(6), 387-394.
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Appendix 3. Processes of change according to the Transtheoretical Model of Change

(TTM).

Process

Short description

Ex

periential processes

Consciousness raising

Increase awareness towards benefits of an active lifestyle and risks of
a sedentary lifestyle.

Dramatic relief

Express feelings about engaging in exercise and being sedentary.

Self re-evaluation

Cognitive and affective assessment of one's self-image towards
adopting an active or inactive lifestyle.

Environmental re-evaluation

Assessment of how exercise and sedentary routines affect one’s
environment.

Self-liberation

Enhance belief that change is possible and take responsibility for own
actions. Choice and commitment to achieve desirable changes.

Be

havioural processes

Social liberation

Social support towards exercise behaviours.

Stimulus control

Avoid or countering stimuli that elicit being sedentary or hinder
exercise.

Counter-conditioning

Replace sedentary behaviours with exercise behaviours.

Reinforcement/contingency
management

Reward for accomplishing changes and reaching exercise goals while
attenuate reinforcement for sedentary behaviours.

Helping relationships

Build or enhance a supportive network for exercise behaviours.
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Appendix 4. Exercise Counselling (EC) agenda.

Time point/type of
communication

Exercise Counselling (EC)

27weeks gestation/face-to-face
meeting

Discuss benefits/considerations of exercise during pregnancy and risks of
inactivity. Elaborate on myths and misconceptions. Enhance future exercise
engagement.

28weeks gestation/phone call

Discuss long-term goals and set short-term goals taking into account
participant’s stage of behaviour change (according to the TTM).

31weeks gestation/phone call

Discuss obstacles/facilitators to accomplish exercise goal, initiate decisional
balance. Discuss problem solving strategies (when needed).

33weeks gestation/phone

Assist with exercise goal setting & daily exercise routine plan. Enhance
motivation and self-efficacy for exercise.

36weeks gestation/face-to-face
meeting

Receive feedback from participants’ engagement in exercise. Explore or
develop reward system. Discuss problem-solving strategies (when needed).
Summary of exercise accomplishments and reinforcement.

3weeks post-birth/phone call

Discuss post-birth lifestyle adoption challenges and complications related to
exercise. Discuss benefits/considerations of postpartum exercise depending on
participant’s needs and conditions.

5weeks post-birth/phone call

Assess post-birth exercise goals and plans. Discuss challenges. Assist with
development/enhancement of supportive network for exercise.

8weeks post-birth/phone call

Discuss commitment strategies to exercise. Promote maintenance of an active
lifestyle.

TTM = Transtheoretical Model of Change
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Appendix 5. Perinatal Wellbeing Education (PWE) agenda.

Time point/type of Perinatal Wellbeing Education (PWE)
communication

27weeks gestation/face-to-face | Information on perinatal mental health challenges.

meeting

28weeks gestation/phone call Information on healthy sleep routines.
31weeks gestation/phone call Information on healthy eating routines.
33weeks gestation/phone call Information on social networking.

36weeks gestation/face-to-face | Information on potential post-birth lifestyle adoption challenges.

meeting

3weeks post-birth/phone call Information on time-management and personal time-out.
5weeks post-birth/phone call Information on self-compassion.

8weeks post-birth/phone call Information on social support.
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Appendix 6. Interview guide questions.

How did you feel about being physically active/exercising during your perinatal period?

Can you describe if you felt any difference in your body when you were exercising? Did you feel
different right after or days after?

Can you describe if and how exercising affected you emotionally?

Were there any effects on your wellbeing (negative/ positive)? Can you elaborate?

In what sense (if any) did exercising affected your daily live (e.g., family, work, recreational
activities)?

Were there any difficulties/obstacles you dealt with/had to overcome in order to exercise? How did
they affect you?

Based on your experience, which factors encouraged/discouraged you from participating in exercise?

Which part/element of the exercise counselling intervention worked best for you?

What do you think that could have been done better? Any additions or changes you think that would
have been helpful? In what way?
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Appendix 7. Scales and Questionnaires.

Beck Depression Inventory BDI-II

EPOQTHMATOAOI'TO 2YNAIZOHMATOX

[MopakaroOpe vao emAEEETE TNV ATAVTNON TOV EKQPALEL KOADTEPO TOC AGOAVESTE TOV TEAELTAIO
unva. ENUEIOOTE pio amdvinon arnd kabe evotnTa.

A.

A.

0. Agv aioBavopon Avenuévn.

1. AwBdavopor Aomnuévn 1 peraryyoi.

2a. Eipon Avmnuévn 1 LeAayYOAIKY] GUVEXDS KOt OEV UTOP® VA, ATOAANYD OO oVTO.
2B. Eipot 1000 pelaryyoAtkn 1 SUGTLYIGUEVT OGTE AVTO OV TPOEEVEL TOVO.

3. Eipot 1060 perayyolxn 1 SusTUNIoHUEV OGTE OEV UTOPD VAL TO OVTEED.

0. Aegv elpan Waitepa amaictdo0EN 1 amoBappoviévn yio To LEAAOV.

1. AwBavopon yopic Odppog yro To péAAOV.

20. Mov gaivetot 611 dgv €xo Timota KaAO Vo TEPIUEVE A0 TO UEAAOV

2B. Mov gaiveton 0Tt dev Ba Eemepdom T1g SLOKOMEG pLov.

3. Mov ¢aivetar 6Tt T0 pEALOV givar ywpig eATidn Kot OTL TO TPAYUATO JEV
umopel va pTia&ouv.

0. Agv aioBavopon amotoynuévn.

1. Mov gaivetar 0Tt gipon amotuyNéVN TEPIGTOTEPO OO TOVG AAAOVG
avOpmmTovg

20. AreBdavopon 0Tt £xm meTOyeL ot {on pov ToAy Atya mpdypota a5 Adyov.

2B. KaBag oxépropar ™ Lon pov péxpt twpa 10 poévo mov PAET® elvar moAAEG
amOTLYIES

3.Awc0dvopat 61t gipon teleimg amotuynuévo cav atopo (cvluyog -
unTépaL).

0. Aev ausBavopat 1d10iteEPa SLGAPESTNLEV.

la. AweBdvopar Bapleotnuévn oxeddv OAN TV GpPO.
1B. Aev amoAapufave ta Tpdypato OTms TPATA.

2. Aev pe guyaplotel ma timoto.

3. AwsbBdvopor ducapestnuévn pe to kdbe Tt

0. Aev oucBdvopat Waitepa £voy0 TOV EQVTO LLOV.

1. TloAlég popéc auaBdvopon ko N xopig aio.

20. AreBdavopan ToAd Evoyn.

2B. Tov tekevtaio Koapod arcBivouat Kok 1 xopis a&io oxeddv OAN TV dpa.
2. AwsBdévopon 6t gipot ToAD Kok 1) avasia.
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Z. 0. Agv aicBavopor 6Tt TiH®pOoVLAL.
1. AwBdavopar 61t kbt Kokd pmopel va pov cupPet.
2. AwBdavopon 6Tt Tipepovon 1 6T Ba TP O®.
3a. AoBdvopat 6Tt pov a&ilel va Timpndm.
3B. Oéhm va TimpnOd

H. 0. Agv aioBavopor amoyonTevpévn amd Tov 0T OV
la AwcBdvopor amoyontevpévn amd Tov E0VTO LOV.
1B. Agv pov apéoet 0 eantdg Lov.

2. Xiyaivopon Tov €0VTO LOV.
3. Moo tov 0nto pov.

0. 0. Agv ouoBavopon 6Tt ipon xepoTeEPN Ad TOVG AAAOLG,.
1. Eipot avomnpn| Le TOV €00TO OV Y10 TIC 0SVVOUIES [LOV.
20. Kamnyop® tov eavtd pov yia ta Adon pov.
2B. Katnyopd tov €00T6 POV Yo KAOe Kakd mov cuppaiver.

L 0. Agv pov £pyovtol oKEYELS VAL KAV® KOKO GTOV E0VTO LOV.
1. Mov épyovtol oKEWYELS vV KAVED KokO 6TOV €0VTO Lov 0ALE ToTé dev B Ekava KATL
TETO10.

2a. Mov gaiveton 0Tt Oa fjToy KaAvtepa va TEhava.

2B. Mov @aivetot 6TL 1] owKoyéveld pov Ba Ty KaAvtepa av TEhava.
2y."Exo cvykekpipéva oy£oto 0uToKTOVIoG.

2. Oa avtokTovoHoo oV HTopovoo.

0. Agv Khoio mepiocdTePO amd 10 cuVNOIGUEVO.

1. Kiaio topa tepiocdtepo and 6t cuvindmg.

2. Khoio cvuveymg dev Hmopd VoL TO GTAUTHOM

3. AM\oTe umopovca vo KAAW®, aAAd Tdpa Lov gival advvato va KAGY® ov 10 0EAw.

0. Aegv glpan mep1ocOTEPO EKVELPIGUEVT aTtd OTL GLVHOWG.

1. evoyhrodpon 1 exvevpilopan mep1ocOTEPO Omd OTL GLVNOMC.

2. AwcBdévopor dlopkdg EKVEVPIGUEVT).

3. Aev exvevpilopor Tdpa Yo TPAYUOTO TOV pe veupralave cuvimc.

<
=]

Agv £xm xboel TO EVOLAPEPOV LOV Y10 AAAOVG aVOpOTOLG,.
Evdwapépopat tdpa Atydtepo yio Toug GAALOLS avOpdmovg omd Ot
ToMOTEPOL.

"Exo xdoel 10 TEpIGGATEPO EVIAPEPOV LOV Y10 TOVG GAAOVG avOp®OTOLG
KoL T OGO LT LoV Y10 dLTOVG £XOVV ATYOOTEYEL.

"Exo xdoet 6A0 T0 eVOLAQEPOV LOV Y10 TOVG GALOVG aVOPDTOVS KoL OV
votalopon kaBOAoL Yo avTOVC.

A

w

N. 0. Eipot o id10 ano@aciotikn 6mmg mdvta.
1. Televtaio avaPaiio 10 vo Toipve amodcels.
2. 'Exyo peydAn dvokoAio 6To Vo TOUpVE ATOQAGELS.
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w

Agv umopo va map® Kopd andeacn.

E. 0. Agv pov @aivetor 6TL N ELPAVION LoV givor XEPOTEPT ATO GAAOTE.
1. Avnovy®d pmog Hotdlm YEPOGUEVT KOl AVTITOONTIKY).
2. AwsBdavopon 0Tt £ytve TETOWN OAAAYT ETAVED [LOV, OCTE VO POIVOLLOL OVTITOONTIKT).
3. Mov @aivetar 6Tt glplon Aoynu Kol 0TOKPOVGTIKY].

0. 0. To xataeépvm 6T S0VAELL LOV OTTWE KOl TPMOTA.

la. Xperdletar vo Kavm dtaitepn tpoomdeia yio va apyicw KAmolo SOVAELA.
1B. Agv 10 KOTOPEPVE GTN OOVAELL LOV OTTMOC TPADTOL.
2. Xpedletor va mEc TOAD TOV €00TO OV Y10, VO KAV®D KATL.

3. Mov givat advvato va epyaocto.
IT. 0. Kowdpat 1660 KaAd 660 cuvndwc.
1. Evnvo 10 Tpmi mo Kovpaspuévn omd GALOTE.
2. BEunve 1o Tpwi 2 - 3 ®peg vopitepa amd GALOTE Kot SUGKOAEVOAL VO EQVAKOUN 0.
3. BEunve vopic kabe pépa Kot SV Lop® va KOnom mive ard 5 dpeg 1o 24mpo.
P. 0. Agv xovpdlopat evkoddTEpQ 0md 0TI GLVNROWC.
1. Kovpdlopar trpa e0K0AOTEP OO TPADTAL.
2. Kovpdlopat pe 10 mopapukpd mou Kivo.
3. Kovpalopot 1060 0K0AN OCTE OEV UTOP® VO KAVE® TITOTE.
2. 0. H 6pe&n pov dev givar yepdtepm and GAAOTE.
1. H 6pe&n pov dev givar 1660 koAl 660 GALOTE.
2. H 6peén pov givor oA yepdtepn tdpa.
3. Aev €&o ma kaboAov dpeln.
T. 0. Agv &ym ydoet oxeddv kaBdriov Bapog tov televtaio kopod.
1. 'Exo ydoet nepiocdtepo amd 2 KIAA.
2. 'Exyo yboel mep1ocoTEPO amd 4 KIALL.
3. 'Eyo ydoel meptocoteEPO amd 7 KIALL.
Y. 0. Aegv pe amaoyoAel  vyeio Lov TEPIGGOTEPO OO AAAOTE.
1. Mg anaocyorobv movol 1 Papvcstopoyld 11 SVCKOIALOTNTAL.
2. Mg anoaoyorel 1660 TOAD TO TS sOEvopat 1 To Ti acBdvopot dote pov givan
OVOGKOAO VO GKEPTD TITOTE AALO.
3. Eipot evielmg amoppo@nuévn e To Tt oichdvopat.
®. 0. Aevéyo npocéet tedevtoio Kol aAAayr] 6TO EVOLAPEPOV OV Y1a TO GEE.

1. Evoweépopar topa Aydtepo yio to 6€& amd 0Tt suvibmc.
2. Evdioeépopot moAd Aydtepo Tmdpa Yo 10 oel.
3. "Exo yboet tedeimg 10 evOlapEpov Hov yio 10 oL,
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Edinburg Postnatal Depression Scale

EPQTHMATOAOI'IO I'TA THN ITEPICENNHTIKH KATA®AIYH (EPDS)
Elote €ykuog 1 €xete yevwnoel mpoodata; Oa BEAape va pabou e mwg alobAaveoTe.
MapakoAw TOEKAPETE TNV ATAVTNON TIOU TEPLYPADEL KAAUTEPA TWCE ALCOAVEDTE
TG TEAEYTAIEZX 7 MEPEZ, 0L T0 WG aloBAveoTe orepa pLovo.
1. MnopoUoa va yeAw Kat va BAENwW TNV ELXAPLOTN MAEUPA TWV TIPAYHATWV

o Onwgnpwy O Awyotepo ando mpwv O MoAU Awyotepo ando mplv - 0 KaBoAou
2. Nepipeva pe xapa va cupBoulv npayuata

O Onwgmpwv O Awyotepo amo mplv O MoAU Ayotepo and mplv - O KaBoAou
3. Katnyopouoa Tov EauTo MOV XWPIG attia, 0Tav KATL yalve otpafd

0 Na, T meploootepes dopec O Nai, HeplkEC popéc O OxLtoé00 ouxva O Oxy,
kaBoAou

4."Hpouv ayxwiEévn 1) oTEVOXWPNHEVN Xwpeic coBapd Adyo

0Oy, kaBohou O MoAU omavia O Nai, pepikég dopég O Na, oAU cuxva

5. ®oBopouv Kkat tavikoBaAAdpouv xwpic éLaitepo Adyo

O Nat, apketa cuxva O Nai, pepkég popéc O OxLtoco ouxva O Ox, kaBoAou
6. MviyOpOUV MO TIG KATALOTACELG

0 Na, Tig meploootepes dopeg O Nai, ueplkéC popég O OxLtoo0 cuyxva 0 Oy,
kaBoAou

7.’Hpouv 1600 Aumnpévn, ou gixa SuokoAia va Koyundw

0 Na, Tig meploootepes dopeg O Nai, peplkég popéc o OxLtoco cuxva OOy,
kaBoAou

8. EviwBa otevoxwpnpévn N Kilepn

O Nay, TG meploootepes dpopéc O Nay, apketd cuxva 0O Oxttéco cuxva OOy,
kaBoAou

9.'Hpouv T600 Aultnpévn mou £KAauya

0 Na, T meploocotepes dopeéc O Nai, apketd ouxva O Modvo neplotactaka O Oyl

kaBoAou
10. Eixe nepAdoeL ano tnv okEYn LOU VO KAVW KAKO OTOV EQUTO OV

0O Nat, apketd cuxva O Mepikég dopég O Ixedovmoté o MNoté
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State Trait Anxiety Inventory STAI

EPQTHMATOAOI'IO ATXOYZ TOY SPIELBERGER

OAHI'IEX: TTapaxdtm vapyovy epacelc mov ot dvipmmot cuvnBilovv va ypnoIonTolovy yio vo
TEPLYPAYOLV TOV €00TO TOVG. Alofdote kdbe ppdomn Kot petd PAite 6 KOKAO TOV OVTIGTOLXO
apOpd ota de€1d ™G Ppaonc Yo va dgigete mmg achdveste TP, dNAAd avTn TN oTryun. Agv
VILAPYOLVY CMOTEG 1 AavOacIEVES amavINGES. M1y E00ebeTe TOAAN Mpa Yo kGO pio ppdom, oAl
dMOTE TNV amdvTNOo™ oL QOivETOL Vo TOPLALEL To KAAd o’ avto mov aigbaveare Twpa.

Ka66iov Atyo Métpra oAV

1. AwsBdvopon pepn 1 2 3 4
2. AwoBdvopar acQaing 1 2 3 4
3. Nivbo o ecmtepikn| évtaon 1 2 3 4
4. AwsBdavopor oceryypévog 1 2 3 4
5. AwoBdvopon dveta 1 2 3 4
6. A1oOdvopol avasTaTOUEVN 1 2 3 4
7. Avnouyd avtn TN oTtypn Yo evOgXOUEVEG 1 2 3 4
oTuyieg

8. AioBdvopan wovomompévn 1 2 3 4
9. AwoBdvopor pofiopévn 1 2 3 4
10. AwsBdvopan foAkd 1 2 3 4
11. AweBdvopar avtomemoifnon 1 2 3 4
12. AwsBdvouar vevpikotnta 1 2 3 4
13. Tpépw amd vevprkdTTOL 1 2 3 4
14. Eipot avomo@doiot 1 2 3 4
15. Eipon yohapouévn 1 2 3 4
16. AweBdavouar gvyoptotnuévn 1 2 3 4
17. Avnovy® 1 2 3 4
18. Eipon pmepdepévn 1 2 3 4
19. AwsBdvopar otabepdtnTa 1 2 3 4
20. AicBdvopat guyapiota 1 2 3 4
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OAHTIEZ: Iapoakdtm vrapyovv @pdoelg mov ot dvOpmmol cuvnbilovv va xpnGIoTolovy yio Vo
TEPLYPAYOLV TOV €0VTO TOVG. Atofdote Kabe epdon kot petd PdAte oe KOKAO TOV AVTIGTOLXO
apOuo ota 0egld g Ppaong Yo va. ogigete T acBdveste cuvnOmc. Agv VITdpPYOLVY COOTEG M|
AavBacuéveg amoavioelc. Mnv £odedete mOAA dpa Yoo kbBe pio epdon, ALl ddoTte TNV
OmAVTNON TOV GoiveToL VO TAPLALEL O KOAQ 0 avTd Tov 0uchaveare yevika.

Ka06iov Alyo Mérpra oAV
21. AwcBdvopan gvyapiota 1 2 3 4
22. AicBdvopat veupikn Kot oviouyn 1 2 3 4
23. Eipot ikavomotnuévn e Tov €00To LoV 1 2 3 4
24. Evyopon vo umopovoa va ipot 1060 E0TuIGHEVT OGO 1 2 3 4
o1 GAAoL paivovtal va givat
25. AwcOdvopat amotuynuévn 1 2 3 4
26. AicBdvopat avomovpévn 1 2 3 4
27. Eipon fipepn, yoypoin Kot GUYKEVIPOUEVN 1 2 3 4
28. AwoBdvopot Tmg o1 SuokoAiec cLGoWPEHOVTAL DOTE 1 2 3 4
Vo unv umopd va. tig Eemepdiom
29. Avnovyd vrepPolikd ToAD Yio KATL TOV GTNY 1 2 3 4
TPOYLOTIKOTNTO JEV £YEL ONUOAGIaL
30. Eipon yapodpuevn 1 2 3 4
31. Kavw dvobpeoteg oKEWYELG 1 2 3 4
32. Mov Aginel 1 avtonemoifnon 1 2 3 4
33. AwsBdvopat acpaing 1 2 3 4
34. Taipvo 0KOAO ATOPACELG 1 2 3 4
35. AwsBdvopan avemopkng 1 2 3 4
36. Eipon wcavomompévn 1 2 3 4
37. Kémowa acnpovtn okéyn Hov TEPVA amd TO HUOAS Kot 1 2 3 4
W’ gvoyhet
38. I[Maipve TIc 0moyonTeucels 1060 TOAD ota GoPapd 1 2 3 4
®oTe dgv Umopd va, Tig SIME® omd TN okéyn LoV
39. Eipon évog otafepdc yopoKTnpog 1 2 3 4
40. Epyopon o€ po kataotoon £VIoong 1 ovacsTaTmong 1 2 3 4
OTaV GKEPTOLLOL TIG TPEYOVGES AGYOAIES KO TOL
EVOLAPEPOVTE LLOV
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Stage of change SoC

Op1opOG GLOTNRATIKIG COUATIKIG OpaoTNPLOTNTOS

AockKeioTe 6VYVE, CONPOVA PE TOV OPIGNO;

«Toxtikn aoxnon eivor kale mPOCYEOIQTUEVY] QVOIKI] OPOTTHPLOTHTO. (TT.X. YPHYOPO TEPTOATHUA,
aepofikn doknon, yolopo tpéciuo, moonioTo, KoAvumi, Kwmniaoio, KAw.) mov yiverar yia vo.
Peitiddoer ™ pvoikn kotdorooy. AvTod Tov EI00VS 01 OPATTHPIOTHTES UTOPEL VO, EKTEAETTOVY 3 €0G
5 popéc v gfdoudoa yra 20 éwg 60 Jerta kabe popa. H aoxnon dev yperaletar va eivor examovvy
VIO VO EIVOL OTTOTEAETUATIKY], QALC. TPETEL VAL YIVETOL £T0L OTTE V. AVEAVEL TO poOUO THS AVATVONS

oocH.

Awoflaote TpoTo. 6AES TIC TOPAKATO ATAVTHOELS KOL UETC ONUELDTTE e X pHovo uia, 1 omoio o0g
OVTITPOTOTEDEL.

0 Oy, dev elpon CLGTNUATIKA COUATIKA dPAGTNPLA, KOl OEV GKOTED® VO, Yive GTOVG ETOUEVOVLS 6

HiveS.

0 Oy, dev elpon GuoTNUATIKE GOUATIKAE dpacTipLa, 0ALE GKOTEV® VO Yived 6Tovg enduevous 6

pnveg.

0 Oy, dev lpal CLOTNUOTIKA COUATIKA OPAGTIPLN, OALL GKOTEV® VO YV oTIS emdpeveg 30

NUEPES.

0 Nat, lpot GLGTNUATIKA COUATIKE OpacTNPLOL, OALAL Y100 AyOTEPO OO €51 UNVEC.

0 Nou, lpot GueTNHOTIKG COUATIKA SpacTNpla Yo TEPIEGOTEPO O EE1 UNVEG.

249

Institutional Repository - Library & Information Centre - University of Thessaly
17/07/2024 17:31:02 EEST - 3.142.172.238



Athens Physical Activity Questionnaire APAQ

[MapaxaroOue okepteite Tic TeEAevTaie 7 uépec (efoopndada).
Oa B&Aape Vo oG ODCETE KATOLES TANPOPOPIES Y10 TNV PUGIKN GG dPACTNPLOTNTO

Dooikn Apoorypiotnro. atnv Epyaadio

= [oia gival n Pacikn ocag amacxoAnon;
*  EpyaoTAKaTte TIC TEAELTAIES 7 UEPEGS;

‘Oxi D TTPOXWPNOTE OTNV EVOTNTA 2
Nai Noéoeg YépPEg; (1)
—  Nooeg OPEg TN PEPA KATA HECO OPO; WPES/ NUEPA epyaaiag(2)

-  Ek TV oTroiV TOCO XpOVO KATA PECO OPO0 KATAVAADOATE:

‘Qpeg/ nuépa epyaciag

KabioT (3)
opBIa (4)
ot Kivnon (5)
HETAPEPOVTAG PAPOG (6)
YTOVOAIKOG XPpOVOG Epyaniag

MNOC0OC XPOVOG XPEIACTNKE YIA TN LETAKIVNON CAG atmd Kal TPog TN SOLAEIA CAG ALTEG TIG UEPEC;
AettTa/ nugpa (7)
EK TOL orroiov Xpdvou TTOCN WPEA Q)TTEPTTATAOATE; AeTTd/ npepa (8)

R)odnyhoare; AetrTa/ nuépa (9)
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Dvoikn Apootnpiotyro. oo 2wt

Katd Tn SIGEKEIQ TV TEAELTAIWY 7 NUEPWY TTOCEC WEES (KATA UECO OPO) TNV NUépa:

-KOIUNONKATE (CLUTTEQIAAUPAVOUEVOL KAl TUXOV PECNUEQIAVOL BTTVOL); wpeg/ nuEpa (10)

-€ibaTte TNAeOpaoNn-PivTeo; wpEec/ nuépa (11)

Katd Tn SIGEKEIQ TGV TEAELTAIWY 7 NUEPGY TTOCEC WPES OLVOAIKA KATAVAADOATE:

-YIa EAAPPIEG SOLAEIEG OTTITIOV (TT.X. JAYEIPEUA, TTADCIUO TIIATWY KATT); _ odpeg/ epdoudada (12)
-yIa BAPIEC SOLAEIEC OTTITIOV(TT.X. TTADCIUO OTO XEQI, OPOLYYAPICUA KATT); _ @peg/ epSoudda(i3)

-yia SIGRACUA KAl OTOV LTTOAOYICTH (EKTOC WPV EPYATIAC); wpeg/ epdopdda (14)

Dvoikn Apaarnpiotnto. yio. Poyoywyio.

TIG TelevTaieG 7 PEPES TTOOES CIPEC OCLVOAIKA:
‘Qpeg/ePdopada
xopéware ot club r/kal bar: (15)
NnoaoTayv KABIoTNA ) oTeKOCATTAY OPBIA e PIAOLS OE (16)
KAQETEQIA — UTTAP — TAREPVA — EOTIATOPIO- BEATPO-OIVEUQ;
TIEPTIATACATE YIa Yuxaywyia (BOATa ota payadid, oto (17)
TTAPKO KATT) KAl YIQ JETAKIVNON (EKTOC PJETAKIVNONG TTPOC KAl
amod TN SoLAeIA):
TIG TEAELTAIES 7 UEPEC YOUVAOTAKATE;
Nai Ox
AV val Tl AKPIPWS KAVETE KA TTOTEG WPEC TLVOAIKA TIC TEAELTAIES 7 UEPES:
‘Qpeg/epdopada
(18)
(19)
(20)

*  Me TI HECO JETAKIVNONKATE KLPIWGS TNV TEAELTAIA ERSOPASA (ONUEIOTE HOVO éva);

MoTooIkAETa |:| [.X. |:| MepTraTVTIAG |:| Moéniaro |:|

Méoa Madikng MeTa@opAg (TTX. AePOPEIO, PETPO KATT) |:| Tagi I:l
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Pittsburg Sleep Quality Index PSQI

EAAHNIKOZX AEIKTHX ITIOIOTHTAX YIINOY TOY PITTSBURGH
(GR-PSQI)
OAHI'TIEZ:
Ot ax6Aovbec epmoelg oyetiCoviat pe TIg cLVNBELEG HTTVOL GaG KOTA TN SLAPKELD TV
televtaiov tpiévra (30) nuepdv povo.

Ot amavtioelg cog o Tpémet va givor 660 10 SLVATOV OKPIPESTEPES Yo TV TAEIOYMPial
TOV NUEPDY KoL VOYTOV KAt TNV mepiodo tov tedevtainv Tpiavta (30) nuepov.
[Mopakarobpe amavtiote 6 OAEG TIG EPOTNOELS.

1. Katd m dugpkela tov tekevtaiov tpravia (30) nuepav, Tt dpa tryaivote
ovvnBwg Yo vvo 10 Ppdidv;
YYNHOHZ QPA YIINOY

2. Kotd ™ dudpxeta tov tedevtaiov tpuavia (30) nuepdv, toco ypdvo (o€ Aemtd)
oag Emapve Yo va amokowunOeite kébe fpdov;

API®OGMOZ AEIITQN

3. Katd ™ dudpxeta tov tedevtaiov tpuavia (30) nuepdv, Tt dpa oNKOVOGUGTOV
ocuvnbwg 10 Tpwi;

XYNHOHX QPA EI'EPXHX

4. Katd tn ddpketa tov terevtaiov tpiava (30) nuepov, tdcec OPEG KOWOCACTOV
TPOYLOTIKA TN VOYTA; (AVTO Pmopel va etvat SopopeTikd amd Tov aplipd Tov ®pdV Tov
Eodéyate oTo KpePdr)

QPEX TTIPAI'MATIKOY YIINOY ANA NYXTA
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INo k60e pio omd T1g EMOUEVES EPOTNOELS, CNUEIDCTE TN Liot KAADTEPT amdvInoT).
[MopakaroOpe amavtiote o€ OAEG TIC EPOTNOELS.

5. Katd ) didpkeia tov Oy xotd tig Arybtepo Mio 7 6vo Tpewgn
terevtaiov Tpévra (30) TEAEVTOIEG a6 pia QOpEC M TEPLGCOTEPES
NUEPDV, TOGO GLUYVA 30 nuépeg Qopd Boopdda (POPES TN
glyoate TpoOPANUa va Boopada Boopada
kowunBeite, e&ortiog

oV O1L...

o. Agv umopovcate va

xounOsite péco oe 30 0 1 2 3
AETTA

B. Evmvovoate ot péom

¢ VOyTag 1] Vopic o 0 1 2 3
Tpwi;

v. Xpewlotav va

onkmbeite yo va 0 1 2 3
YPNOLLOTOCETE TNV

TOVOAETA,

0. Agv pmopovoate va 0 1 2 3
OVOTTVEDGETE AVETOL;

. Bfiyote 1 poyokiCate 0 1 5 3
dvvartd;

oT. AwsBavocaotay 0 1 5 3
vepPoiikd kphHo;

. AioBavocaotav 0 1 5 3
vepPoiikn (éotn;

1. BAénate doynpa 0 1 5 3
ovelpa;

0. ITovovoore; 0 1 2 3

1. AMhog Adyog (1 Ghdot
Aoyoy). [apaxorodpe
TEPLYPAYTE:
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6. Katd tn owdpkeia tov
terevtaiov Tpévia (30)
NUEP®V, TOGO GLYVE
mpate Pappoxa (Le
cuvtayn 1 yopic cuvtayn
Y10TPOD) Y10 VO GOG
Bonfncovv va
KowunOeite;

7. Katd ) odpkela Tov
terevtaiov Tpévta (30)
NUEPDV, TOGO GLYVA
elyate TpoOPAnLa vo
TOPOUEIVETE EVTVIO, EVAD
00N YohGOTE, TPMYUTE 1
ocvppeteiyate oe pia
KOW®VIKT 0pal-
onpOTTY;

8. Katd tn didpkeia tov
terevtaiov Tpiavta (30)
NUEP®V, KATA TOGO MTOV
TPOPAN LA Y10 EGAC VO,
dloTnpNoETe ApKeETO
evBouolacpd Yo Vo KAVETE
TPAYLLOTO KoL VL
oAOKANpDGETE
dpOaoTNPLOTNTES;

9. Katd ) didpkeia tov
terevtaiov Tpiavta (30)
NUEP®V,TMS Bol
Babuoioyovoate tnv
oA TO TOL VTVOL GOl
YEVIKOG;

Oyt xatd T1g
TeEAEVTOIEG
30 nuépeg

Kafoiov
TPOPAN L

TToA0 kaAn

Arydtepo
and  uio

Qopd 1
Boopdda

Mobvo éva
UiKpo
TPOPA L

MdaArov
KoAn
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Mio 1 dobo
popég
Boopada

Apxeto
TPOPAN L

MdArov
KOKT)

Tpec

MEPLGCOTEPES

POpEG T
Boopddo

[ToAv peydro
TPOPAN LA

[ToAd Kok
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Social Desirability Form
Odnyieg: [apaxarovpe dwofdote TIg TOPaKAT® TPOTAGELS Kot VIOdEIETE €AV 1) TPOTAGT) AANOEVEL Y10 GOG

npoconikd (NAI) 7 dev aAnbever (OXI). BdAite o kOKAO TNV am@vTNnon Tov SIOALYETE.

1. Mepkég popég 1o Ppiokm 6HoKoA0 Vo KoTaPAAA®D peydin
Tpoomadela GtV epyacio Lov edv 0V Ex® vTooTNPIEN Ao To
KOVTIVOL OV TPOGMTOL. NAI OXI

2. Kdmoleg popég asOavopan mkpopévog/n otov
Ogv TETVYAIV® TOVE GTOYOVS LLOV. NAI OXI

3. Ymp&av @opég Tov eyKaTEAELYO QUTO TTOV EKAVOL ETELON
mioTELA OTL JEV NUOLV OPKETA IKOVOG/T. NAI OXI

4. Yanp&av @opéc mov Hfela va ETOVOCTUTICM GE
avOTEPOLG LoV oV Kot NEepa OTL lyav dikto. NAI OXI

5. Acyeta e 10 ToldV GUVOIIA®, ipon TAVTO TOAD KOAGG

aKPOOTNG/ TP NAI OXI
6. Yap&av ottypég mov EKUETAALEDTIKO KATOLOV. NAI OXI
7. Eipon mévta mpdBupog/n va 1o mapadeyxtd otav kove AdHoc. NAI OXI

8. Kdmoteg popéc mpoomadd vo, avTomoddom LeE To 1010 TpOTo
TOPA VoL GUYXOPESH KoL Vo EEXACM. NAI OXI

9. Elpon mévtote guyevikdg/M pe 100G GALOVS, OKOUN KOt LLE
dropa Tov dtapmvoHv pall pov. NAI OXI

10. TToté dev éxm gvoyAnBel dtav dropa eE€ppacay 10EEG TOAD
OLOLPOPETIKES O TIC OIKES LLOV. NAI OXI

11. Ymp&av otrypég mov {fAeya moAd v koA tHym Tov
dALOV. NAI OXI

12. Kdmoteg opéc evoyAovpat apivTasTo amd GTOU TOV

pov {nrodv yapeg. NAI OXI

13. TToté dev &y mel KATL EMITNOEG TTOL VO TANYDGEL

Kdmolov GAAO. NAI OXI
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Consent Form

"Evtumo cuvaiveonc € £peuva

Tithog Epevvag: H @uoikn opaostnplotT)To KOTE T1) SLEPKELY TG TEPLYEVVITIKNG TEPLOOOV.

Ykomog g épevvac: H ohykpion g mpodOnong e puoIKng dpactnplotTnTag e TNV cuvnom
TEPLYEVVNTIKN PPOVTIOa 6TN PEATI®OON TG YUYXIKNG VYEIOG TOV YUVOIKOV KOTO TH TEPLYEVVITIKY|
nepiodo.

Awdwooia: Ot ovupetéyovces Bo kAnbBovv vo ovupetdoyovv oe €61 GUUPOLAEVTIKEG
ocuvavtioelg, duapkelag 10 Aentdv. Tpeilg cuvavimoelg Oa TpaypatoromBovv dia {dong o€ xpovo
Kol TOMO POAMKO Yo TIC GULUUETEYOVOEG KOl TPEIS OCLUVAVINGEIS WHECH TNAEQPOVOL. XTI
ovppetéyovoes Ba yopnynbet alehepduetpo, o omoio Ba Tovg {ndei va ypnoiponomscovy 3
QOPES KATA TN SLAPKELN TNG GLUUETOYNG TOVG, He TNV kaBodnynon g epguvitplac. Emiong, Oa
InBel oTIC GLUUETEXOVCES VAL GUUTANPAOCOVY EPOTNUATOAGYIO AEI0AOYNONS YUYOAOYIKADOV
OEIKTMV GLUVOMKA 3 POPES KOTA TN SIAPKELD TNG CLUUETOYNS TOVG.

Ac@aiera: Asv vdpyel KavEvag oVOUEVOUEVOS Kivouvog amd Tn cuppetoyn otn pekétn avtr. H
ovpPovievtikn TapépPaon £xel oxedaotel COLPOVA LE TIG 00N YiEG TOL Apepikavikoy KoAeyiov
Maevtpov kot TvvokoAdywv, €xet eykpiBel amd v Emutponny Aegovroroyiog Ttov
[Mavemotpiov Ogocariog (3/10/2018, Protocol Number.:1408) xor 6o viomomBei pe
GULLP®VY] YVAOLT TOV YUVOIKOAGYOV TNG GUUUETEXOVGOG.

Anpoocigvon amoteiespdrov: H coppetoyn cog oty €épevva cuvendyetot 6Tt GUUPOVEITE [LE TNV
LEALOVTIKT] INUOGIEVOT) TOV OTOTELECUATOV NG, LE TNV TpobmdBeon OTL 01 TANpoPopies Ba eivor
avaovopeg kot d0g Oa amokaAveBovv Ta ovopato Tev cvppetexdvtov. Ta dedopévo mov Ba
ovykevtpmBovv Ba kKmdikoromBovv pe apBud, dote to dvoua cag o€ Ba paivetor Tovbevda.
IMinpogopiec: Mn d1otdceTe va Kévete EpOTNOELS YOP® Ad TO GKOMO M TNV SOIKOGTO TNG
épevvag. Av €yete omoladnmote apePoria 1) epdTno”M {NTNOTE HOG VO GOG ODGOVLE OEVKPIVIGELS.
E\lev0epia cvvaiveong: H cvppetoyn cog otnv épguva eivan eébehovtiky|. Eiote eAehBepn va unv
GUVOVEGETE 1] VOL OLOKOWETE T1 GUUUETOYN GOG OTOTE TO EMOBVUEITE KL IEIOUEVE TTOV EVOEYOUEVIS
&yete avvelopépel Oa KataoTpopovv.

Afhmon cuvaiveong: Aldfaca 10 £VTVTTo aVTd, KATOVO® TG O1OTIKAGIES TOL Bal aKOAOVONG® Kot
GLVOLVD VO GUULUETACK®.

Y1oryeia Emkowvaviag Epsuvntov:...

Huepounvia:  / _/

OVOUATENMWVUO Kal uTtoypadn Yrnoypadn epeuvnth
OULUETEXOU OO
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