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Abstract Background: Physical activity behaviour during the postpartum period is very important to improve
maternal health and prevent complications both in the short and long term. This study aims to evaluate the effect of a
trans-theoretical model based intervention on physical exercises behaviour among postpartum women at Benha City,
Egypt. Methods: A quasi-experimental design was utilized. The study was conducted at family planning outpatient
clinic affiliated to Benha teaching hospital. A purposive sample of 86 postpartum women were included in the
present study. Three tools were used for data collection; first tool: structured interviewing schedule to collect data
about the subjects' demographic characteristics, medical and obstetric history and knowledge towards postpartum
exercises. Second tool; the trans-theoretical model of behaviour change questionnaire, it composed of the four main
dimensions that are stage of change, self-efficacy, decisional balance (pros and cons), experiential and behavioural
process of change. Third tool; international physical activity questionnaire short-form to assess the postpartum
physical activity level. Results: The mean age of the studied women was 28.88+5.89 years. There were statistically
significant improvements (P<0.05) regarding to women' knowledge, and all constructs of trans-theoretical model
which include self-efficacy, decisional balance, experiential and behavioural processes of change after the trans-
theoretical model based intervention as compared to before. Conclusion: The trans-theoretical based intervention
was efficient in improving women's knowledge, postpartum exercise behaviour. This was observed in increasing
women's self-efficacy, decisional balance pros, experimental and behavioural processes of change. While reducing
decisional balance cons. Recommendation: The nurse should implement trans-theoretical model based interventions
for postpartum women to promote postpartum exercise behaviour.
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1. Introduction

The postpartum period is the six weeks after child birth,
in which the body undergoes major physiological changes.
It is an important evolution time for women affecting
specially her physical and mental health. Life threatening
complications can occur during postnatal period so it is
the important part of maternal health care. The postpartum
period and care during this period should be prolonged to
one year rather than just six to eight weeks, since some
physiological adaptations of postpartum period occur to at
least at this time, and breastfeeding is now encouraged for
at least one year after childbirth. [1]

Postpartum exercises are exercises performed after
childbirth and started as soon as possible. Providing

women with safely levels of physical activity earlier after
childbirth may give additional support to them. It gives
benefits to both physical and psychological health during
the postpartum period. [2]

Many health benefits are accompanying with practicing
small level of physical activity behaviours during
postpartum period. These benefits include an earlier return
to weight shape before pregnancy, increase the level of
fitness and increased ability to cope with the newborn
baby demands. [3] Moreover, maintain ante version
position of the uterus, and improve drainage of
lochia. Early ambulation and breathing exercises are
recommended during this period to reduce the risk of deep
venous thrombosis and maintain respiratory function. In
addition Kegel exercises strengthen the pelvic floor
muscles, and decrease the risk of genital organ prolapse
and stress urinary incontinence. [4]
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Moreover, participation in postpartum exercise enhance
psychological well-being, increase self-esteem and
confidence of postnatal women by getting back in shape.
In addition regular physical exercise has a positive impact
on psychological health including reduced symptoms of
postpartum depression and baby blues by preventing any
tension and anxiety that woman may feel. [5] According
to Davies et al. postpartum women should practice
physical activity to decrease postpartum complications
such as puerperal infection and/or postpartum hemorrhage.
[6].

Physical exercise behaviours during the postnatal
period is very essential to improve maternal health and
prevent short and long term postpartum complications. [7]
Therefore, it is important for postpartum women to be
aware of medical contraindications and practice at least
half an hour of exercise on most days of the week, with
increase the frequency and duration of exercise throughout
the week as those who were physically active before
pregnancy can remain to be so. [8]

The starting and maintenance of regular exercise is
generally a challenging and difficult behaviour. Puerperas
face many challenges to exercise during the postpartum
period, so they should understand the pros, cons, and
beliefs toward postpartum physical activity that can help
to more efficiently develop physical exercise programs.
[9,10] Most of postpartum women did not practice
exercise due to exhaustion, episiotomy pains, discomfort,
and a lack of educational intervention implementation at
health care centers. So a sustainable educational
programme should be developed by the registered nurses
on postpartum physical exercise in postnatal units. [11]

Comprehensive exercise programs that focuses on
muscular strength, endurance, and flexibility plays a vital
role in women’s health and wellbeing. [12] Many
researches indicate the successful use of Trans-theoretical
Model (TTM ) based interventions to develop most of
health behaviors among different populations. For
example physical activity program enrollment [13].

The trans-theoretical model provides a framework for
providing concepts and measurement of behaviour change,
also enabling promotion strategies that are individualized
and easily adapted. The TTM was developed as a
comprehensive model of behaviour change, including
behavioural, cognitive and temporal characteristics into a
integrated approach for behaviour change. The constructs
defined in the TTM consist of the processes of change, the
stages of change, self-efficacy and decisional balance.
Stage of change categorizes individuals regarding their
progression towards physical activity and is postulated to
share with the other TTM constructs. So, processes of
change, self-efficacy and decisional balance, are expected
to change as they move through the stages of change. [14]
An advantage of TTM is that health care consultants are
able to treat individuals along different phases of readiness
to change their health behaviours. [15]

Although the success of TTM, use of the TTM has
concentrated more on behaviour change, and there are a
number of social, intellectual and behavioural variables
found to significantly differ across the stages of change.
[16] There is a need for behavioural interventions to
stimulate the physical exercise among puerperas. [17] For
this reason, recognizing effective factors in constructing

behaviour will make it is easy to modify this behaviour.
Few studies were done in this respect which did not reflect
all aspects of education and a small number of mothers
contribute in this period. [18] Consequently, special
interventions are required to help women integrate
moderate physical activity and to prevent sedentary
behaviour that occur during postpartum period. [19]

1.2. Significance of the Study

There are important physical and psychological health
and wellbeing benefits from practicing regular physical
exercise during postnatal period. Physical activity
contributes to the prevention and treatment of many of
disabling physical and psychological conditions, including:
malignant tumors, cardiac disease, diabetes mellitus,
depression ,osteoporosis and obesity. [20] It is estimated
that 75% of Egyptian females, over the age of 30, are
overweight or obese. [21] Physical inactivity is a main
cause of obesity as it causes an energy imbalance between
calories intake and expenditure. [22] Obesity is also
associated with parity among Egyptian females.
Pregnancy may contribute to obesity through decreasing
the ability of participation in strenuous activity. [23]
World Health Organization, recommends that all
postpartum women should be encouraged to activate as
soon as possible after birth. They should be encouraged to
do moderate exercise and make special time to rest during
the postnatal period. [24] Since there is no sufficient
evidence on the effect of a TTM based intervention on
postpartum exercises behaviour among Egyptian women,
it is important to conduct such study.

1.3. Aim of the Study

To evaluate the effect of intervention based a trans-
theoretical model on physical exercises behaviour among
postpartum women at Benha city. This aim attained through:

- Assessing knowledge and exercise behavior of
postpartum women using trans-theoretical model
construct to identify their needs.

- Designing and implementing an educational
intervention based on trans-theoretical model
according to postpartum women’ needs.

- Evaluating the effect of an educational intervention
on postpartum women’ knowledge and physical
exercises behaviour using trans-theoretical model
construct.

1.4. Research Hypothesis

Knowledge and postpartum physical exercises behaviour
of the study participants will be improved after
implementation of an educational intervention based on
trans-theoretical model of behaviour change.

2. Subjects and Methods

2.1. Research Design

A quasi-experimental research design (pre/post-test)
was used to test the study hypothesis.
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2.2. Setting

The study was conducted at family planning outpatient
clinic of Benha teaching hospital, Benha city.

2.3. Sample Type and Criteria

A purposive sample of 86 postpartum women were
taken for the study and achieved the following inclusion
criteria; women undergone normal vaginal delivery with
or without episiotomy, 3-12 months post-delivery, in the
pre-contemplation, contemplation or preparation stage of
change and interested to participate in the study. Those
with physical exercise restriction as a result of any
diseases, or having complication during postpartum period
as (postpartum hemorrhage or infection) were excluded
from the study.

2.4. Sample Size

The study comprised a purposive sample of 86
postpartum women were attended in family planning
outpatient clinic. According to statistical center of Benha
teaching hospital, 2017, the postpartum women who
attended family planning clinic were 860 women at the
end of year 2017. 10% of flow rate (86 women) was
selected. Consequently, the sample size was 86 puerperas.

2.5. Tools of Data Collection
Three tools were used to conduct the study:

2.5.1. Tool |

Structured interviewing schedule was developed by the
researchers after reviewing of related literature in Arabic
language and involved two parts:

- Women' demographic data and obstetric history
such as; age, income, education, occupation,
residence, telephone number, weight, height, parity
and lactation.

- Knowledge of the women regarding postnatal
exercises. This part was used before and after
implementation of intervention and included seven
open-ended questions which include; definition,
proper time, benefits of postnatal exercises,
preparation before exercises, contraindication,
different types and warning symptoms to perform
postpartum exercises. Knowledge was scored on
three point scale; a correct answer was scored
"two”, incomplete answer was scored "one" and the
unknown or incorrect answer scored "zero". The
total knowledge score was calculated by adding the
scores for the correct answers. The total score was
from 0 to 14 point. The higher scores reveal high
levels of knowledge regarding postnatal exercises.

2.5.2. Tool 11

The TTM of behavior change questionnaire, it was
established and modified based on a related literature
[25,26,27] then translated to Arabic language. This part
was used pre and post implementation of the TTM
(pre/post-test format). This tool encompassed four main
constructs of TTM.

i. Woman’s stage of change related to postnatal
exercises behavior.

The five-item stage of change was designed by
Marcus, et al. [25]. to assess woman’s readiness for
change. The studied women choose one of five statements
best indicating their current intentions for postnatal
exercises behavior. The 5 items stages of change scored as
a following [pre-contemplation=1, contemplation=2,
preparation=3, action=4, maintenance=>5].

ii. Exercise Self-Efficacy Scale (ESES).

Self-efficacy regarding postnatal exercises behavior
was assessed using ESES Kroll, et al. [26] ESES is a
self-report measure include 10 statements. The
participants endorsed each statement using a 4-point
Likert scale. The scores were (1) for not at all true,
(2) rarely true, (3) moderately true, (4) always true. The
maximum score of self-efficacy = 40.

iii. Decisional balance scale related to postnatal
exercises behavior.

Decisional balance (pros and cons) were assessed using
the decisional balance questionnaire contained 16 questions
designed to evaluate exercise beliefs Marcus, et al. [27],
10 statements represented the Pros (positive beliefs) about
postnatal exercises and 6 statements represented the Cons
(obstacles) of postnatal exercises. The studied women
were asked to choose on a 5-point Likert scale, in what
way important every statement was with respect to their
intentions to exercise, or not. The scores of (pros) were
(1) for strongly disagree, (2) disagree, (3) unsure (4) agree
and (5) strongly agree. While the scores of (cons) were
reversed (5) for strongly disagree, (4) disagree, (3) unsure
(2) agree and (1) strongly agree. Maximum score of
pros = 50 and cons = 30.

iv. Processes of change related to postnatal exercises
behavior.

Experiential and behavioural processes were evaluated
by 10 elements, 5 for experiential processes which involve
"consciousness  raising, environmental re-evaluation,
social liberation, dramatic relief, and self- re-evaluation™.
And 5 elements for behavioural processes which include
"self-liberation, counter conditioning, stimulus control,
reinforcement management and helping relationships".
Each element of processes were assessed by 2 statements.
The study participants indicated frequency of use for each
process within the past month on a 3-point Likert- scale.
The score werel for never, 2 for sometimes and 3 for
always. Maximum score of each element = 6. While the
total score for experiential processes = 30 and behavioural
processes = 30.

2.5.3. Tool 11l

International Physical Activity Questionnaire short-
form (IPAQ-SF)

The IPAQ-SF was used to evaluate postpartum physical
activity level. [28,29] The IPAQ-SF calculates physical
activity during the last 7 days distributed into four sections:
severe physical activity, moderate physical activity,
walking and sitting.

Activity was calculated according to MET. It is a unit
to calculate metabolic expenditure. For computing the
total score of the form the activity durations (minutes) and
the frequencies (days) are summed. The MET-minute
score is calculated as the result of the summation.
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- Walking MET-min/week = 3.3 X walking minutes
X number of walking days.

- Moderate MET-min/week =4.0 X moderate activity

minutes X number of days with moderate activities.

- Severe MET-min/week = 8.0 X severe activity

minutes X number of days with severe activities.

Total MET-min/week = (walking + moderate + severe)
MET-min/ week.

According to Bozkus et al. [30] the classification is
made for three activity levels according to the score
obtained from the summation of walking, moderate, and
severe

- Low level = <600 MET-min/week,

- Moderate level = 600 — 3000 MET-min/week,

- High level = >3000 MET-min/week

2.5.4. Tools Validity

The tools were revised for validity of the content by a
panel of six experts, three in obstetrics, woman health
nursing field and three in community health nursing field
to ascertain relevance and comprehensiveness.

2.5.5. Tools Reliability

Cronbach’s Alpha coefficient test was used to test
reliability which displayed that the tools involved
homogenous items as showed by the moderate to high
reliability of each tool. The internal consistency of
knowledge was 0.74; Self-efficacy Scale was 0.88, pros
was 0.74, cons was 0.79, experiential processes was 0.80,
behavioral processes 0.78. and IPAQ-SF was 0.78.

2.6. Ethical Considerations

Before data collection, the participants were knowledgeable
about the purpose of the study. They were given an chance
to reject or to join in the study. Moreover, they were
informed that, their collected information would be
personal and used only for the purpose of study.

2.7. Pilot Study

10% of the sample (9) postpartum women was used for
pilot study and were excluded from the study sample. The
main purpose to assess the tools clarity and objectivity and
estimate the time required to fill the tools of data
collection.

2.8. Field Work: (Intervention Construction)

A written approval to conduct this study was taken
from the Dean of faculty nursing to director of Benha
teaching hospital. Other written official letter was given to
the manager of the outpatient clinic, to obtain their

agreement to conduct the study after clarifying its purpose.

The study was carried out through four main phases:
assessment, planning, implementation, and evaluation.
These phases were carried out from beginning of
December 2017 to the end of July 2018, covering along a
period of 8 months. The previous setting was visited by
the researchers two days/week (Sunday and Thursday)
from 10.00 am to 12.00 pm according to the plan of
family planning outpatient clinic.

2.8.1. Assessment Phase

The researchers interviewed the women after reviewing
her medical record, ensure of her health status, explained
the purpose of the study, and asked for participation. Upon
consent to participate, each woman was interviewed to
assess demographic data, knowledge regarding postnatal
exercises, as well as TTM of behaviour change
questionnaire to evaluate the participants’ stages of
change, self-efficacy, decisional balance (pros and cons)
and process of change. The data attained during this phase
considered the baseline for further comparisons to
evaluate the effect of TTM based intervention on
postpartum exercises behaviour change. Time needed to
complete of interviewing questionnaires (25 minutes). An
average number of interviewed women / week 5 women.

2.8.2. Planning Phase

The intervention was designed by the researchers based
on stage of change of each participant and level of
difficulty in a form of printed Arabic booklet to satisfy the
participants’ deficit knowledge and strategies for exercises
behaviour modification. Women are classified into three
groups according to previously identified stage of change
as follows A) women at pre-contemplation stage,
B) contemplation stage and C) preparation stage. A
booklet was designed specifically for women, in simple
Arabic language to suit their level of understanding. It
educates mothers about stages of change so they can put
themselves in correct stage and then provides information
appropriate to the stages of change. Education was given
based on exercises behaviour modification at the pre-
contemplation, contemplation and preparation stages. It
comprises definition of postnatal exercises, proper time,
benefits of postnatal exercises, preparation before
exercises, contraindication, different types of postnatal
exercises and warning symptoms to perform postpartum
exercises. Also a practical strategies for postpartum
exercises for the women at the previously mentioned
stages.

2.8.3. Implementation Phase

During implementation phase the intervention was
applied using TTM constructs; stages of change,
decisional balance, self-efficacy and process of change
related to exercises behaviour. Knowledge has been
suggested to influence behaviour, and included as a
determinant of change. The intervention focused on
providing appropriate strategies based on women’
motivation to change. In addition, inducing changes in
motivation and determinants of change using stage-
targeted intervention. The researchers implemented the
TTM of change-based behavioural intervention and gave
women stage-matched intervention materials with
explanation for them. The researchers explained the
educational materials and guided the participants to focus
on the part of the booklet that related to their own stages
of change. According to visits’ time schedule of
participants, they were interviewed in a private room at
outpatient clinic. The intervention involved two sessions
which conducted to a small group (5-6) of the women.
The duration of each session continued from 30 minutes to
45 minutes including periods of discussion base on their
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development and feedback. At the beginning of the first
session an orientation to the intervention and its purpose
taken place. Feedback was given at the beginning of each
session about the previous one. Different teaching
strategies were used such as lectures, group discussions,
critical thinking and problem solving. Helpful tools that
function as stimulus control to support desired changes
include stickers and flyers that reinforce the intervention.

2.8.4. Evaluation Phase

Evaluation was applied by comparing knowledge and
behaviour change regarding postpartum exercises before
and after implementation of the intervention based on
TTM. The post-test was done six months after intervention to
evaluate the effect of the implemented intervention.

2.9. Statistical Analysis

Data analysis was performed using Statistical Package
for Social Sciences (SPSS version 20). Descriptive
statistics were applied (e.g. frequency, percentages, mean,
and standard deviation). Test of significance (paired t test,
fisher's exact test and chi-square test) was used to test the
study hypothesis. Correlation coefficient was calculated
between TTM construct, total knowledge scores and stage
of postpartum exercises behaviour change. A significant
difference was considered at p-value <.05.

3. Results

Table 1 demonstrates demographic characteristics and
obstetric history of the studied participants. It was clear
that 48.8% of the studied women was aged from 30-<35
years, with a mean age 28.88+ 5.89 years. Regarding
women’ educational qualification, 41.9% of them had
secondary education. Moreover, 72.1% of them were
housewives. More than half of them (51.2%) reported
insufficient monthly income. In addition, 58.1% of the
women were resident in rural areas. The mean number of
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their BMI and children were 30.22+4.54 and 2.06+1.02
respectively. As regards their obstetric history, 58.1% of
the women were multipara and the majority (93.0%) of
them were lactating women.

Table 2 declares that, a significant difference was
observed (P= 0.000) before and after the intervention in
regarding to the stages of change for postpartum exercises
behavior. It was clear that, 69.7% of the women were at
the contemplation stages before the intervention, while
after the intervention 44.2% and 20.9% of them were at
action and maintenance stages, respectively.

Table 1. Distribution of the study participants according to their
socio-demographic characteristics, and obstetric history (n = 86)

Characteristics No %
Age

- <20 6 7.0

- 20-<30 42 48.8

- 30-<35 26 30.2

- <35 12 14.0
Mean + SD 28.88+5.89
Educational qualification

- Primary or preparatory education 18 20.9

- Secondary education 36 41.9

- University education 32 37.2
Occupation

- Housewife 62 72.1

- Work 24 27.9
Monthly income

- Insufficient 44 51.2

- Sufficient 30 34.9

- Sufficient and save 12 14.0
Residence

- Rural 50 58.1

- Urban 36 41.9
Body Mass Index (BMI) (Mean + SD) 30.22+4.54
Number of children (Mean £ SD) 2.06+1.02
Parity

- Primipara 36 41.9

- Multipara 50 58.1
Lactation

- Lactating 80 93.0

- Non lactating 6 7.0

Table 2. Distribution of the study participants by the stages of change in postpartum exercises behavior pre and post intervention (n= 86).

Pre-intervention

Post-intervention

Stages of change No % No % 72 P value
- Pre contemplation 14 16.3 - - 23.490 0.000*
- Contemplation 60 69.7 5 5.8
- Preparation 12 14.0 25 29.1
- Action - - 38 44.2
- Maintenance - - 18 20.9

¥2 = Chi-squared test, *statistically significant difference at P < 0.05.

Table 3. Distribution of the studied participants according to their knowledge toward postpartum exercises (n=86).

Pre-intervention Post-intervention

Correct  Incomplete Don’t know Correct Incomplete Don’t know FET P value

Items answer answer answer answer
No % No % No % No % No % No %

- Definition of postnatal exercises 14 163 24 279 48 558 | 37 430 45 523 4 4.7 102.603  0.000*
- I;‘eersirsoeger timetoengage inpostnatal -, 33 30 349 36 419 | 38 442 36 419 12 140 73555  0.000*
- Benefits of postnatal exercises 3 35 45 523 38 442 | 48 558 32 372 6 7.0 19.463 0.000*
- Preparation before exercises 5 5.8 19 221 62 721 | 12 140 62 721 12 140 11.641 0.001*
- Contraindication on postnatal 12 140 30 349 44 512| 51 593 31 360 4 47 54689  0.000%
- Different types of postnatal exercises 8 9.3 12 140 66 767 | 31 360 40 465 15 174 18.179 0.000*
- Warning symptoms 6 7.0 24 279 56 651] 30 349 43 500 13 151 20.730 0.000*

FET = Fisher's Exact Test, *statistically significant difference at P < 0.05.
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Table 3 illustrates that a significant differences were
present (P< 0.05) before and after the intervention in
relation to women’ knowledge about definition, proper
time, preparation, contraindication, types and warning
symptoms of postpartum exercises.

Table 4 Displays significant differences (P< 0.05)
before and after the intervention based on TTM in relation
to all items related to self-efficacy toward postpartum
exercises behavior.

Table 5 clarifies that pros and cons of the decisional
balance were significantly different (P< 0.05) before and
after the intervention based on TTM.

American Journal of Nursing Research

Table 6 portrays a significant difference between results
(P=0.000) before and after intervention based on TTM in
relation to experiential processes of change (consciousness
raising, environmental re-evaluation, social liberation,
dramatic relief, self-re-evaluation). Also statistically
significant differences (P= 0.000) were found concerning
Behavioural processes after intervention based on TTM.

Table 7 shows general improvements (P= 0.000) in the
mean scores of all TTM construct include (self-efficacy,
pros, cons and experiential and behavioural processes) and
total knowledge after the intervention based on TTM as
compared to before intervention.

Table 4. Distribution of the studied participants according to their self-efficacy toward postpartum exercises behavior (n=86)

Pre-intervention Post-intervention FET  Pvalue

= £ 3 2|z £ 3 E

. S @ - T o : S @ - T o :

Self-efficacy Statements S2 =2 52 2|82 = Tz 2

8+ [ T + © 8+ [ T + ©

zZ ] ) = zZ I o =

xrx = < xrx = <

% % % % % % % %
- | can overcome challenges if | try hard enough with regard to exercises. 37.2 419 174 35| 81 93 303 523 |30.141 0.000*
- | can find ways to be physically active in exercises. 488 349 116 4.7 |140 116 535 20.9 |31.185 0.000*
- | can achieve goals that | set for my physical activity and exercises. 65.1 174 128 4.7 | 116 26.7 43.0 18.6 | 39.014 0.000*
- I can find solutions to remove a barrier to exercises. 58.1 18.6 128 105|128 9.3 51.2 26.7 |36.087 0.000*
- | can practice exercises even when | am tired. 55.8 209 140 93 |14.0 605 105 151 |18.031 0.030*
- | can practice exercises when | am feeling depressed. 547 174 140 14.0|19.8 419 151 23335772 0.000*
- | can be physically active without the support of my family or friends. 535 26.7 58 140|128 105 384 38.4 |57.59 0.000*
- | can be practice exercises without the help of a therapist . 64.0 18.6 128 4.7 |174 105 30.2 41.9 |48.076 0.000*
- | can motivate myself to be exercising again after I've stopped for a while. 442 279 140 140|128 19.8 51.2 16.3|44.117 0.000*
- | can be physically active or exercises even if | had no access to a gym, "

exercises or training. 51.2 233 163 93 |16.3 233 36.0 244 |47.671 0.000

- FET = Fisher's Exact Test, *statistically significant difference at P < 0.05.

Table 5. Distribution of the studied participants according to their decisional balance

pre and post intervention (n=86)

(Pros and cons) toward postpartum exercises behavior

Pre-intervention Post-intervention FET  Pvalue

> O [« > > O fo] >

52 £ £ 3 Sg|2 & £ 3 Sg
Decisional Balance Statements S5 § 2 £ s tlsg 2 2 £ 5 g

Se2 2 5 < Ss|l52e 2 5 < 5 ®

noT 0O n nwoT 0O n
Pros % % % % % % % % % %
ar:z Iffizz;ré:slsed regularly .I would be more active for my family 267 349 140 93 151|209 70 209 372 349 | 81600 0000
- Regular exercises relieve tension. 47 36.0 418 140 35| 00 140 372 349 14.0 | 78.241 0.000*
- If | exercised regularly.l would be more confident 372 279 81 151 116| 70 140 0.0 558 23.3]|26.504 0.002*
- If I exercised regularly.l would sleep more soundly 26.7 407 93 128 105| 70 128 442 233 128 83.544 0.000*
- If | exercised regularly 1 would feel good about myself. 116 256 547 58 23| 47 35 36.0 488 7.0 |58779 0.000*
- If | exercised regularly. My body would be better 116 35 465 314 7.0 | 0.0 0.0 140 419 44.298.249 0.000*
;alsfkls_exerused regularly .I would perform routine physical 58 419 279 140 105| 00 70 488 372 70 | 77268 0.000*
- 1 would feel less stressed if | exercised regularly. 326 7.0 326 221 58 | 00 00 419 233 349|64.266 0.000*
- If | exercised regularly.l would be more comfortable . 244 198 314 186 58 | 35 291 23 349 30.2|94.567 0.000*
;ifFZegular exercises would help me have a positive view on 326 384 70 93 128| 47 58 395 267 23342704 0000
Cons
- | feel too exhausted to do my daily work after exercising. 81 35 93 465 326|209 372 279 140 0.0 |73.781 0.000*
- It would be difficult finding an exercises that I like and not 35 198 128 453 186|140 558 140 163 00 | 76773 0.000*
affected by bad weather.
- | feel uncomfortable during practicing exercises because my "
heart beats fast and get out of breath. 35 81 163 314 407| 00 302 279 14.0 279 |80.136 0.000
- Regular exercises take too much of my time. 23 35 116 372 453| 0.0 163 419 419 0.0 |43.854 0.000*
ar!g Iffi)éirc;:slsecj regularly, | would have less time for my family 35 128 35 512 291|209 372 279 140 00 |54217 0.000*
a;;m too tired to practice exercises specially at the end of the 35 47 198 477 244|209 279 372 00 140 |56.316 0.000*

FET = Fisher's Exact Test, * statistically significant difference at P <.05.
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Table 6. Mean scores of experiential and behavioural processes toward postpartum exercises behavior among the study participants before and

after the intervention (n = 86)

Items Maximum score Pre-intervention Post-intervention Paired t test P value
Experiential processes

1. Consciousness raising 6 2.06+0.95 3.93+0.87 20.828 0.000*
2. Environmental re-evaluation 6 2.23+0.68 4.79+0.93 21.323 0.000*
3. Social liberation 6 2.00+0.84 4.09+1.43 11.667 0.000*
4. Dramatic relief 6 2.4440.72 3.95+1.33 17.046 0.000*
5. Self-re-evaluation 6 2.41+1.23 4.41+0.81 20.152 0.000*
Behavioural processes 0.000*
6. Self-liberation 6 2.62+01.38 3.62+1.36 42.204 0.000*
7. Counter-conditioning 6 1.97+1.00 4.04+1.03 5.156 0.000*
8. Stimulus control 6 2.62+1.22 3.20+1.19 26.291 0.000*
9. Reinforcement management 6 1.86+0.82 3.13+0.63 26.511 0.000*
10. Helping relationships 6 2.67+1.05 4.09+0.88 20.828 0.000*

* Statistical significant difference (P < .05).

Table 7. Mean differences of subtotal TTM construct and total knowledge scores of the study participants between pre and post intervention

(n=86)

Items Maximum score Pre-intervention Post-intervention Paired t test P value
TTM constructs score

- Self-efficacy 40 17.7516.76 30.37+5.70 18.782 0.000*
- Decisional balance (Pros) 50 24.19+5.98 36.68+3.55 20.267 0.000*
- Decisional balance (Cons) 30 19.7443.26 12.15+4.09 14.252 0.000*
- Experiential processes 30 11.16+2.51 21.18+2.92 24.843 0.000*
- Behavioral processes 30 11.76+2.76 18.114+2.98 44.096 0.000*
Total knowledge score 14 4.7242.86 10.10+2.29 26.129 0.000*

*A statistical significant difference (P < 0.05).

Table 8. Correlation coefficient between study subjects' subtotal scores of TTM constructs, total knowledge score and their stage of postpartum

exercises behaviour before and after intervention (n = 86)

The stages of postpartum exercises behavior

Variables Pre-intervention Post-intervention
r P r P

TTM construct
- Self-efficacy Pre-intervention 0.657 0.000*

Post-intervention 0.439 0.000*
- Decisional balance_(pros) Pre-intervention 0.304 0.004*

Post-intervention 0.536 0.000*
- Decisional balance_(Cons) Pre-intervention -0.248 0.021*

Post-intervention -0.530 0.000*
- Experiential processes Pre-intervention 0.420 0.000*

Post-intervention 0.740 0.000*
- Behavioral processes Pre-intervention 0.819 0.000*

Post-intervention 0.566 0.000*
Total knowledge score Pre-intervention 0.666 0.000*

Post-intervention 0.302 0.005*

*A statistical significant difference (P < 0.05).

Table 8 indicates a positive correlation (P< 0.05)
between studied postpartum women' scores of self-efficacy,
decisional balance pros, experiential and behavioural
processes and their stage of postpartum exercises behavior
change. On the other hand a negative, significant
correlation (P< 0.05) were observed between women'
cones scores and their stage of postpartum exercises
behavior change before and after the intervention.
Moreover, a positive correlation (P< 0.05) between
postpartum women' total knowledge score and their stages
of postpartum exercises behavior before and after the

intervention based on TTM.

Figure 1 portrays that, 24.4% of the studied women had
moderate level of physical activity pre-intervention.
Meanwhile post intervention the moderate level become
43.0%. Moreover, there was a significant difference
between results (P = 0.036) before and after intervention.

Figure 2 shows that, 86.0% of the studied women who
developed in stages of change after intervention based on
TTM, 12.8% of them stayed in the same stages
(stationary). Only 1.2% of them were regressed from the
pre-program stage.
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Figure 1. Distribution of the study subject according to their level of physical activity pre and post- intervention (n = 86)
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Figure 2. Stage movement from pre- intervention to post- intervention (n = 86)

4. Discussion

Postpartum physical exercises is the physical activity
done after childbirth. The purpose of physical exercise is
to maintain a valuable level of fitness, physical and
mental health. Postpartum physical exercise should be
encouraged, they help to improve abdominal and pelvic
floor muscles tone. Physical exercise can be relaxing as it
will help the body recover, and ensure keep fit. [31]
Assessing  women knowledge and behavior towards
postpartum exercise helps healthcare professional to create
educational interventions that improve postpartum
exercise knowledge and behavior among childbearing
women. [32]

Behavioural models and theories should be used to help
individuals better understand various behaviours. The
TTM has been presented as a comprehensive model that
provide the opportunity of making the decision of an
appropriate treatment plan for the individual. Also it has
revealed positive effects on individuals with different risk

behaviours related to non-communicable diseases. [33,34]
With regard to the low level of physical activity in females
and the role of TTM in determining effective factors
behind behaviour, there should be an attempt to develop
continuous and organized educational interventions to
enhance physical exercise in women by using the TTM.
[35] Therefore, the current study conducted with a view to
assess the effect of a TTM based intervention on
postpartum exercises behaviour among puerperas as part
of the safe motherhood.

The current study had been evaluated the knowledge of
the studied postpartum women regarding postpartum
exercises before and after intervention based TTM,
therefore, the results of the current study pointed out that
the studied women had deficient knowledge below the
average level about postpartum exercises before the
educational intervention based TTM. Their low scores of
knowledge may be attributed to that most of the studied
women had preparatory and secondary education, as well
as the severe lack of implementation of educational
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programs in this regard. The results of this study are
consistent with the results of at least three other studies.
First, Sreenivasan [31] who had assessed "the knowledge
of postpartum mother’s regarding postpartum physical
exercise". He found that very low percentage of the
mothers had adequate knowledge regarding the
postpartum exercise and added that there is a need for
educational interventions regarding postpartum exercise
among puerperas. Second, Mbombi, et al. [11] who had
evaluated puerperas’ knowledge regarding postpartum
exercise in South Africa. Found that there was lacked
knowledge regarding postpartum exercise and a high rate
of ignorance among postnatal mothers regarding the
importance of postpartum exercise. Third, Sarkar et al. [36]
who had studied "knowledge and practice regarding
postpartum exercises among puerperas”. Their study
indicated that there was insufficient knowledge
concerning postpartum exercises among puerperas. Also,
recommended the implementation of an educational
intervention on postnatal exercises by the nurse to
improve puerperas’ knowledge and practice.

On the contrary, Alhargi & Albattawi and Abedzadeh et al.
[32,37] had recorded different results. Where is the former
had evaluated "the knowledge and attitude of women
towards postpartum exercise in King Abdulaziz University
Hospital at Saudi Arabia" they found that more than
two-thirds of the women had adequate knowledge
regarding postpartum exercise. The latter, who had
assessed "knowledge of pregnant women regarding
postpartum physical exercise". Revealed that the most of
their studied subjects had a moderate level of knowledge
about exercise during postpartum period. The dissimilarity
between the present study findings and the latter two
studies may be due to the difference in the place of studies
and cultural background of targeted population where the
current study conducted in Egypt while the latter two
studies conducted at Saudi Arabia and Iran.

Furthermore, the current study results showed significant
improvement in the post intervention stage on women'
knowledge regarding definition, proper time, preparation,
contraindication, types and warning symptoms of postpartum
exercises. This improvement of knowledge post intervention
might be reflect the effect of the TTM based intervention
on increasing knowledge and awareness in this regard.
These findings are in agreement with at least other four
studies. First, Mistry et al. [38] who had studied "knowledge
of postpartum mothers toward postpartum exercises"”.
Found significant improvement in mothers knowledge
regarding postnatal exercise after administration of
planned teaching program. Second, Ramchandra et al. [5]
who had studied "knowledge of primigravida mothers
regarding postnatal exercise". Reported that after seven
days in post-test of structured teaching program, more
than two-thirds of the mothers were having average
knowledge. Third, Kalariya [4] who had reported adequate
knowledge and awareness among postnatal mother after
application of structured teaching programme regarding
postnatal exercises based on Orem’s self-care model.
Fourth, Christie et al. [39] who had concluded that planned
educational programme was highly effective in enhancing
puerperas’ knowledge toward postnatal physical exercise.

The readiness for change, evaluated in the current
research as a continuous variable, relates to how ready the

woman believes herself to be to modify her habits of
postpartum physical exercise. The finding of the current
study showed statistically significant difference (P= 0.000)
before and after the intervention in relation to the
readiness of change for postpartum exercises behavior.
Where more than half of the studied women were at the
contemplation stage before the intervention, while after
the intervention about two-thirds of them were at the
action and maintenance stages. This finding suggests that
the educational intervention based on TTM helps to
motivate and develop the readiness of change and proves
the effectiveness of the intervention. In this regard Boff et
al. [40] who had conducted a randomized control trial to
evaluate the effect of TTM for change in obese
adolescents. They stated that the most significant results in
their study were related to readiness for change. In
addition, Holmen et al.[41] who had found that 79% of
their participants were in the contemplation and
preparation stages for physical exercise and indicated a
requirement to provide more continual support for
physical activity change through intervention based on
TTM. Moreover, Huang et al.[42] who had applied TTM
among pregnant women in Taiwan, indicated significant
improvement in the study group regarding the stages of
change after intervention based on TTM. Where the most
of their studied subjects were in post-action stages after
joining in TTM based intervention program.

Additionally, the finding of current study pointed out
that, more than three-quarters of the studied women
progressed in stages of change to action and maintenance
stages after the intervention based on TTM. This finding
in the same line with Moosavi et al. and Farmanbar et al.
[43,44] they demonstrating a significant improve in the
level of physical exercise and participants’ progression in
stage of change after the intervention based on TTM.
Another study applied the TTM in Turkey, was conducted
by Koyun and Eroglu [45] reported that the rate of
progression to action or maintenance stages were higher in
the study group than in the control group after intervention
based on TTM. In addition, the study of Mastellos et al.
[46] agreed with our study findings which showed an
improvement in exercise behavior among participants, as
well as progress to the post-action stages in the study
group as compared to control group.

Regarding the mediators of behavior change (TTM
constructs) toward postpartum exercises behavior
modification among the studied women, the results of the
present study displayed general improvements in the mean
scores of all mediators of behavior change which include;
self-efficacy, decisional balance ( pros) and experiential
and behavioural process of change toward postpartum
exercises behavior of the studied women after TTM based
intervention with a statistical significant difference as
compared to before the intervention (P =0.000). These
results recommend that the intervention based TTM is
more effective in improving self-efficacy, decisional
balance pros and cons toward postpartum exercises
behavior.

These results are similar to the results of at least seven
other researches. The first, Motlagh et al. [47] who had
showed a significant difference between the intervention
and control groups for physical exercise stages of change,
processes of change, duration , intensity and frequency of
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walking at three and six months post-intervention. The
second, the previously mentioned Moosavi et al. [43] who
had stated that TTM-based educational program seems to
improve the mean score of self-efficacy and decisional
balance. The third, Abdi et al. [48] in their systematic
review study in Iran. Stated that all TTM based studies,
documented positive findings in the intervention group as
compared to control group. The fourth, Jalilian et al. [49]
who had implemented "intervention program based on
TTM to promote physical exercise among office workers"
showed a significant improvement in all constructs of
TTM, and the level of knowledge. The fifth, Moeini et al.
[50] who had reported a significant difference in physical
activity; also, improve the cognitive and behavioral
processes scores as well as self-efficacy score. The sixth,
Dishman et al. [51] who had conducted longitudinal
cohort study to predict classes of change in regular
physical exercise. Highlighted the effect of TTM-based
programs on the promotion of physical exercises and
claimed that TTM is effective in process of change. The
seventh, Mahmoodabab et al. [52] who had applied the
TTM to exercise in office staff. Indicated significant
variances between decisional balance, behavioral and
cognitive process with the stages of change.

The correlations between women' score of TTM
construct, total knowledge score and their stage of change
toward postpartum exercises behaviour were took place in
the this study. Accordingly, there were a positive,
significant correlations (P =0.000) between the women'
scores of total knowledge, self-efficacy, decisional
balance pros, process of change with their stage of change
toward postpartum exercises behaviour before and after
the intervention. This means that the studied women in the
action, and maintenance stages have a higher sores of
knowledge, self-efficacy, decisional balance (pros),
experiential and behavioural processes as compared to
those in the preparation and contemplation and pre
contemplation stages. These results were supported by at
least three other researches. First, Pirzadeh et al. [35] who
had applied TTM to identify physical activity behavior in
women through a cross-sectional survey. Found that the
stages of change significantly correlated with the
decisional balance, processes of change, and self-efficacy.
Second Han et al. [53] who had reported that the mean
scores of the TTM constructs increased as the stages
progressed and found statistically positive correlation
between self-efficacy construct and the stages of change.
Third Rosenkranz et al. [54] who found that the women in
the post-action stages had lower BMI than those in
pre-action stages (p < 0.05). Fourth, Roozbahani et al. [17]
who had reported a significant correlations between stage
of change and pros, cons, and self-efficacy. Fifth,
Vahedian et al. [55] who had assessed physical exercise
among Iranian girls based on TTM. Reported a significant
correlations (P= 0.011) between stage of change, physical
exercise level, self-efficacy, and decisional balance.

Moreover, the current study showed a negative,
statistically significant correlation (P< 0.000) between
studied women' decisional balance cons (obstacles to
being physically active) score and their stage of change
before and after the intervention. This means that the
women in the latter stages (action, and maintenance)
have lower sores of decisional balance cons, as compared

to those in the preparation, contemplation and
pre-contemplation stages. Low con scores in the latter
stages (action, and maintenance) also suggest that women
have perceived fewer cons about postpartum exercise.
This result was in agreement with the study conducted by
Ibrahim et al. [56] who had documented that the cons
significantly declined across the stages of change, where
their studied subjects in contemplation and preparation
stages scored higher than those in action and maintenance
stages. Also, Keshani and Farvid [57] who had stated that
the decisional balance cons was significantly different
across the stages of change; in the pre-action stages it was
higher than in the post-action stages.

An important finding from the current study is that
physical exercise activity variable was significantly
(P < 0.05) different before and after intervention. Whereas,
about one-quarter of the studied women had moderate
level of physical activity pre-intervention. Meanwhile, in
the post intervention the moderate level become 43.0%. In
this regard Wilson et al. [58] who had also applied the
TTM to physical activity behavior, and showed
statistically significant difference (P<0.05) before and
after intervention regarding the level of physical activity
and concluded that the constructs of the TTM appear to be
important at different stages of change. Moreover,
previously mentioned Roozbahani et al. [17] support the
application of TTM to postpartum exercise behaviour
change among Iranian postnatal mothers. Furthermore,
Ishii et al. [59] who had evaluated "the effect of a physical
exercise educational intervention using the TTM". Stated
that, in order to continue health protective behavior over
the long term it may be necessary to incorporate the TTM
based interventions to improve physical activities.
Consequently, to enhance women' knowledge and improve
their physical activity and exercising behavior, emphasis
should be made on educational intervention based on
TTM and persistent evaluation of their knowledge and
behaviors to avoid relapse to a lower stage of behavior
change when they meet new barriers or difficulties.

5. Conclusion

Based on the results of the current study, it can be
concluded that, the above mentioned findings proved and
reinforced the research hypothesis. The TTM based
intervention was efficient in improving postpartum
women's knowledge, physical exercise behavior. This has
been observed in increasing women's self-efficacy,
decisional balance pros, experimental and behavioral
processes of change. While reducing decisional balance
cons. The results also highlight the significance of TTM
as a useful framework for promoting changes and
assessing studied subjects' progress.

6. Recommendations

Based on findings of this study, the following
recommendations can be proposed:
- The nurse should implement TTM based interventions
for postpartum women to promote postpartum
exercise behaviour.
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The nurses should provide all puerperas at
outpatient clinics with stage-matched intervention
materials to enhance their knowledge and postpartum
exercise behaviour.

Further study

Evaluate the effectiveness of TTM based
interventions in physical activity with long term
follow up and larger sample size.
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