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Abstract
Telehealth exercise program can improve physical fitness and mental health. Post-partum females may
reduce fitness hence we evaluated the effect of telehealth on these females. This randomized controlled
trial was conducted on 35 post-cesarean mothers who randomly divided into 2 groups. Group A
(intervention – Telehealth exercise program) received exercises for 3days/week for 6 weeks and group B
was control group. Physical fitness (cardiovascular endurance, muscular endurance, strength and
flexibility) and mental health (Edinburg postnatal depression scale (EPDS) and State-trait anxiety
inventory scale having stress component - STAI-S and trait component-STAI-T ) and  was assessed
before and after the intervention. Group A showed significant improvement (p<0.001) than group B in
one-minute sit-up (A:5.28+2.44, B:1.18+1.38), sit and reach test (A:2.57+1.30, B:0.29+0.41), six-minute
walk test (A:146.11+51.39, B:17.59+14.30), and EPDS (A:5.16+1.92, B:1.24+0.97) whereas one-minute
push-up (p=0.28), State-trait anxiety inventory scale STAI-S (p=0.17), STAI-T (p=0.93) showed non-
significant improvement between groups. Hence it concludes telehealth exercise program improves
physical fitness and depression in postpartum women, whereas anxiety did not show more significant
improvement by telehealth exercises and it may needs more time and personal attention for
improvement.

Trial registration : This study was also registered under Clinical Trial Registry of India with the
Registration number CTRI/2021/11/038207 registered on 23/11/2021

Introduction
The postpartum (puerperium) period begins immediately after delivery and refers to the duration when
physiologic changes in the mother related to her pregnancy return to the pre-pregnant phase1. Numerous
complications may occur in the postpartum period including significant physical, mental, and social
change. The major reported physical health problems in initial 3 months of postpartum period were
fatigue (67%), low back pain (47%), breast issues (37%), perineal pain (30%), urinary incontinence (29%),
constipation and hemorrhoids2. Increased levels of relaxin hormone causes laxity of various ligaments
leading to hyper mobile joints and it makes physical tasks and movements strenuous. Weak abdominal
muscles may also cause lower back pain during and post-pregnancy3. Breast problems in postpartum
period includes heaviness and tenderness in breasts, and breast engorgement leading to discomfort for
new mothers4. Postnatal depression is a serious health issue that affects up to 16% of all new mothers

worldwide5–8. During pregnancy, depression and anxiety affect 1 in 7 women. Around 50% women who
are depressive remains undiagnosed during pregnancy and postpartum period8. Various long and short-
term effects of cesarean section include increased risks of uterine rupture (0.5-1%), pelvic adhesions
(after 2nd caesarian, 12–46%) and intraoperative surgical injury2. Furthermore, due to an increased risk
of uterine rupture and improper placenta presentation, the risk of maternal death during birth is raised in
pregnancies following cesarean delivery2.
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International recommendations encourage women for engaging in healthy lifestyle following childbirth.
Benefits from postpartum exercises are improved cardiovascular fitness, weight reduction and
musculoskeletal changes3. Postpartum women continue to face physical and mental health issues, as
well as lifestyle and parenting concerns till six weeks after giving birth. Health promotion activities that
begin in this duration have the potential to improve women's health and well-being not just in the
immediate postpartum period, but also in first year after birth and must be continued beyond the
postpartum duration till 1 year3.

During Covid-19 pandemic, which was infectious severe acute respiratory syndrome started in 2020 has
severely affected the health and economy worldwide, with millions of people were infected and multiple
deaths occurred, resulting in devastating situation and global effort to impose lockdown separately by
each country9–10. This has led to severe impact on all three components of health including physical,
mental, and social health and especially affected high-risk population including Pregnant and post-
delivery females. Postpartum women typically face physical and psychological health problems post-
delivery, which are difficult to resolve and are at high risk due to weaker immunity11,12. There was

need to identify and investigate strategies to improve postpartum health and fitness levels even when
they were at home, taking care of their new born baby as it was difficult to visit hospitals and clinics on
regular basis post-delivery.

Telehealth Exercise program, is exercise program of health care in which exercises are delivered via
telephone, and/or video calls and/or smartphone apps, and they are increasingly being used to monitor
home-based exercise 13. Especially during the COVID-19 pandemic many health care providers used this

telehealth program into clinical practice 14. The advantages of telehealth includes reduced travel time
and cost to the clinic, increased accessibility for the rural people where such services are limited, and
also increases adherence to the exercise program 13–14. Video calls also makes the therapist to
understand the home environment and assist or modify set up for doing exercises safely. As a result,
video consultations are frequently used in chronic diseases and primary care needs15,16. COVID − 19 had
a very negative impact on the immunity and overall health of the pregnant female and also during
postpartum period17–18. Hence telehealth program may also be useful for postpartum females in
improving their physical and mental health19–21. Thus, the aim of this study was to evaluate the effect of
telehealth exercise program given to Post-cesarean section on physical fitness and mental health.

Methodology
This single blinded Randomized Control Trial (RCT) was conducted at Dr. D. Y. Patil College of
Physiotherapy, Pune on 35 post-partum women. The study commenced from December 2021 to March
2022. Every participant of the study provided their written informed consent prior to the enrollment into
the study and all the procedures were conducted according to the Declaration of Helsinki and they were
notified of their rights to withdraw at any point of time without any penalty. Also special consent about
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COVID 19 pandemic was taken. This study complies with the CONSORT guidelines. There are no
participants under the age of 18 in the study. Participants who underwent cesarean section since one
month to one year, aged 18–35 years were recruited for the study, Participants were excluded if they had
history of mother or child tested positive for covid-19, death of fetus due to any medical complication,
involvement in any form of exercise more than once per week since last 6 months, any metabolic and
musculoskeletal complications. Sample size was calculated through PRIMER software taking 80% power
and 5% significance level, it was 32 but considering 20% dropout rate, final sample size was 38. Hence
total 38 samples were randomly allocated in two groups by using computer generated block
randomization method, having 19 in each group. One researcher generated random allocation number
and the other independent researcher enrolled the participants into the groups. Demographic data was
taken before the interventions. All outcome measures were taken pre and post 6 weeks of the
interventions. Consort chart was given in fig. No. 1

Ethics and Consent Statement
Details of the study was informed to all the participants. The study was approved by the Dr. D.Y. Patil
College of Physiotherapy Institutional Ethics Committee under the reference number DYPCPT/574-
B(34)/2021 dated 25/06/2021. This study was also registered under Clinical Trial Registry of India
(Registration No. CTRI/2021/11/038207 dated 23/11/2021). Every human participant provided their
written informed consent prior to the enrollment into the study and all the procedures were conducted
according to the Declaration of Helsinki.

Procedure:
Group A was experimental group where participants were enrolled for telehealth exercise program.
Telehealth Exercise program is exercise intervention program in which participants perform exercises at
home under the supervision of researcher through online mode using mobile app. – Zoom platform. All
instructions including importance of the study, how to use video conferencing application, placement of
the camera while exercising at home, what time the session began, duration of each session and total
study was given to group A participants. The exercise was supervised online through zoom platform for
30 minutes duration. Group B was control groups whom same exercises were explained on the first day
and instructed to performed at home on regular basis so they performed home based unsupervised
exercises. Three dropout were noted, one from group A due to lost to follow-up as she shifted to her new
house after 2 weeks of intervention and 2 from group B, one lost to follow-up due to some emergency at
home and one discontinued due to baby’s bad health. Hence 35 participants completed study, total 18 in
group A and 17 in group B. Intervention in the group A was given 3 times per week for 6 weeks. The
progression was done every 2 weeks in terms of repetitions. Exercises were given in 2 circuits for 30
minutes initially progressing to 35 min. and 40 min. after 4 weeks and 6 weeks respectively. Session
attendance was monitored by the researcher on the attendance record monitoring sheet after
participation in each telehealth exercise program, whereas all participants of group B performed Home
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based exercises as explained by their own as routine practice. This was reviewed after the completion of
6 weeks and those who competed the protocol as per the instructions was finally considered. Protocol
was given to postpartum women after minimum one month of caesarian section as mentioned in table
no. 1.

Table No. 1: Exercises protocol given to post-partum mothers after one month of caesarian section :

Type Name of exercises No. of repetitions
for 1–2 weeks

No.of

repetitions
for3-4

weeks

No.of

repetitions for
5–6 weeks

Warm up
exercises

slow spot marching 15 on Each side 20 on Each
side

25 on Each
side

Shoulder flexion-extension
and adduction-Abduction

8–8 on each side 10–10 on

each side

12–12 on

each side

Slow walking For 2 min. For 3 Min. For 4 Min.

Free
Exercises

Hip-Knee flexion 8 on each side 10 on each
side

12 on each
side

Unilateral SLR 8 on each side 10 on each
side

12 on Each
side

Hip Adduction- Abduction 8 on each side 10 on each
side

12 on each
side

Dynamic quadriceps 8 on each side 10 on each
side

12 on each
side

Pelvic bridging 8 10 12

Kegel’s exercise 8 10 12

Cat-Camel exercises 8 10 12

Curl-up exercises 8 times 10 times 12 times

Wall Squats 5 times 8 times 10times

Cool

down
exercises

Stretching ( hamstrings,
calf, trapezius, quadriceps,
piriformis),

3 times each 5 times each 8 times each

Deep breathing exercises 8 times 10 times 12 times

Outcome Measures:
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All outcomes were assessed by independent researcher; who was not aware about the group allocation.
Hence researcher who assessed all outcome measures was blinded for the group allocation and
assessed participants through a code numbers. It was assessed on 1st physical visit as pre parameters
and a visit immediately after completion of 6 weeks as post parameters.

• For Physical fitness:

Test for assessment of arm and upper body muscle
strength and endurance
One-minute push-up test

Started in prone position, keeping elbows in extended position and palm and fingers of hands lying on
exercise mat at chest level, knees were rested on the ground with ankles crossed each other. The
participant first symmetrically bent their elbows till they attained lower angle of 90 degrees between the
arm and forearm. The participant then returned back to the beginning position by extending elbows,
repeated for one minute and total count was recorded 22.

Test for assessment trunk and lower limb muscle strength
and endurance
One-minute sit-up test

Started in supine, with legs and knees in bend, feet on the floor, both arms and elbows in extended
position on the floor. Participants began by moving forward, bending hands clasping their knees, and
foreheads above the knee line. Then participants moved back until shoulder blades are on the floor,
repeated for one minute and total count was recorded. This tests are quite reliable (correlation values
ranged from 0.92 to 0.95)23.

Test for assessment of muscle flexibility
Sit and reach test

Reliability and validity for modified sit-and-reach tests for hamstrings flexibility is r = 0.7724. According to
YCMA, tape was placed across yardstick at right angle to the 15-inch mark. The patient sat with the
yardstick placed in between the legs, with the knees extended and heels touching the edge of the tape,
with 12 inches apart. The patient then slowly moved forward placing hands facing palms down, as
forward as possible, hold the position and reading was measured. The score is the maximum distant
point (cm) reached with the fingertips. The best of 3 trials is recorded 25.
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Test for assessment cardiopulmonary endurance
Six-minute walk test

In 6 MWT therapist kept the track of baseline oxygen saturation, heart rate, and blood pressure, as well
as dyspnea and exhaustion on the Borg scale. At the end of 30 meters, the walking path was
demarcated, and cones was placed. Participants was instructed to walk as fast as possible and as
feasible to them. Therapist give encouragement. After completion, B.P., H.R, and oxygen saturation,
dyspnea and exhaustion on the Borg scale was assessed. The distance travelled are measured and
documents for the record purpose 26.

• For Mental fitness:

Test for assessment of depression
The Edinburgh Postpartum Depression Scale (EPDS)

It has ten self-reported questions that are assessed on a 4-point scale from 0 to 3. The measure is rated
from 0 to 30, with cut-off point of 13 or higher scores indicating likelihood of postpartum depression. It
has high level of test-retest reliability (90.7%) 27.

Test for assessment of anxiety
The State-Trait Anxiety Inventory (STAI): It is a widely used measure two distinct types of anxiety: state
anxiety (temporary, situational) and trait anxiety (long-standing, personality-based. The most often used
version, Form Y, contains 20 items for assessing state anxiety and another 20 for trait anxiety. The
scale's internal consistency coefficients ranged from 0.86 to 0.95, while reliability coefficients ranged
0.65 to 0.75 during a two-month period 28.

Statistical Analysis:
Data were analyzed using the statistical package SPSS 26.0 (IBM SPSS Inc., Chicago, IL) and level of
significance was set at p < 0.05. Normality of the data were assessed using Shapiro Wilkinson test.
Normally distributed data were analyzed by paired t test and t test whereas normally not distributed, data
were analyzed using Mann Whitney U test and Wilcoxon sign rank test.

Result
Table 2.showed mean age of females in group A was 28.78+4.02 and group B was 27.15+4.03 whereas
mean no. of parity in females of group A was 1.52+0.61 and group B was 1.42+0.5. Both groups showed
non-significant difference in age (p=0.21) and no. of parity (p=0.56) hence both groups were age and
parity matched. The comparison of baseline characteristics of One-minute push-up test, one-minute sit-
up test, Sit-and-reach test, Six-minute walk test, EPDS and STAI indicated non-significant differences in
both groups hence both groups were comparable. This table 3 shows pre-post comparison of both
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groups individually which indicates that significant differences within group analysis as p<0.01 in all
physical fitness and mental health. When post outcomes measures of both groups were compared, it
showed significant improvement in Group A more than the group B except one-minute pushup test
(p=0.28), STAI-S (p= 0.17) and STAI-T (p= 0.93). (Table 4)

Table 2 : Comparison of baseline characteristics of both group A and B.

Characteristics  Mean + SD 

of Group A (n=18)

Mean + SD 

of Group B (n=17)

P value 

Age in years 28.78+4.14 27.47+4.16 0.21

Parity – No. of delivery 1.52+0.61 1.42+0.5 0.56

One-minute Pushup

Test (No. of rep.)

6.94 + 2.94 8.41 +3.02 p = 0.15

One-minute Sit-up

Test (No. of rep.)

13.89+2.45 13.94+ 3.82 p = 0.96

Sit and reach Test

(cm)

3.89 + 1.78 3.20 + 0.90 p = 0.16

Six minute walk test

(meters)

583.89+103.87 615.47+70.60 p = 0.30

EPDS 11.11+2.81 10.35+2.00 p = 0.36

STAI-S 48.94+5.15 49.06+4.51 p = 0.94

STAI-T 47.56+5.76 47.76+ 5.11 P = 0.91

S.D – Standard Deviation; EPDS- Edinburg Postnatal Depression Scale; STAI-S - State-
Trait Anxiety Inventory Scale assessing State Anxiety; STAI-T State-Trait Anxiety Inventory Scale
assessing Trait Anxiety

Table 3 : Comparison of Pre- post-intervention outcomes for Group A and Group B : 

Page 8/17



Tests Group Pre mean 

and SD

Post mean 

and SD

Difference P value 

One-minute pushup
test (No. of rep.)

A 6.94 + 2.94 11.39 +
3.94

4.44 +  2.18 p<0.001*

B 8.41 +3.02 9.94 + 2.90 1.53 + 1.59 p=0.001*

One-minute sit-up
test (No. of rep.)

A 13.89+2.45 19.17 +
2.28

5.28 + 2.44 p<0.001*

B 13.94+ 3.82 15.29+ 3.96 1.35 + 1.32  p<0.001*

Sit and reach test (cm) A 3.89 +1.78 6.70 + 1.74 2.82 + 1.21 p<0.001*

B 3.20 + 0.90 3.63 + 0.94 0.43 + 0.37 p<0.001*

Six minute walk test
(meters)

A 583.89+103.87 730.0 +
72.68

146.11
+51.39

p<0.001*

B 615.47+70.60 640.41+
68.19

24.94
+23.16

p<0.001*

EPDS A 11.11+2.81 5.94 + 1.35 5.17 + 1.92 p<0.001*

B 10.35+2.00 8.94 + 1.68 1.41+ 0.87 p<0.001*

STAI-S A 48.94+5.15 45.00 +
4.70

3.94 +2.07 p<0.001*

B 49.06+ 4.51 45.82 +
5.29

3.24 + 2.73 p<0.001*

STAI-T A 47.56+5.76 44.89 +
5.78

2.67 + 1.41 p<0.001*

B 47.76+ 5.11 45.71+ 4.97 2.06 + 1.89 p<0.001*

* Significant; S.D – Standard Deviation; EPDS- Edinburg Postnatal Depression Scale; STAI-S - State-
Trait Anxiety Inventory Scale assessing State Anxiety; STAI-T State-Trait Anxiety Inventory Scale
assessing Trait Anxiety

Table 4: comparison of post-test outcomes of both groups and pre-post difference between Group A
and Group B.: 
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Outcome measures post-test comparison of
both groups

Comparison of Pre-
post difference of both groups

One-
minute pushup test (No. of rep.)

p = 0.22 p < 0.001*

One-minute sit-up test (No. of
rep.)

p = 0.001* p < 0.001*

Sit and reach test (cm) p < 0.001* p < 0.001*

Six minute walk test (meters) p < 0.001* p < 0.001*

EPDS p < 0.001* p < 0.001*

STAI-S p = 0.62 p = 0.39

STAI-T p = 0.65 p = 0.28

* Significant; EPDS- Edinburg Postnatal Depression Scale; STAI-S - State-Trait Anxiety Inventory Scale
assessing State Anxiety; STAI-T State-Trait Anxiety Inventory Scale assessing Trait Anxiety

Discussion
The present study examined the impact of telehealth on physical fitness and mental health among
women following cesarean section. After a 6-week exercise intervention delivered through video
consultations (via the Zoom platform), women in the postpartum period (3–12 months) demonstrated
significant improvements in both physical fitness and mental well-being. Participants in the control
group, who were instructed in standardized exercises on the first day and asked to continue them
independently at home for six weeks, also showed notable improvements in physical fitness and mental
health through self-directed activity. However, when comparing the two groups, no significant differences
were observed in anxiety levels or in upper limb and back muscle strength. Despite this, the telehealth
group showed greater improvements across most other measures of physical fitness and mental health.
These findings suggest that telehealth-delivered exercise programs not only enhance physical health but
also play a meaningful role in improving psychological well-being, particularly in reducing depressive
symptoms in this population. The use of telehealth in obstetrics has increased considerably in recent
years20. Previous studies have reported comparable outcomes between prenatal and postnatal
telehealth consultations, with high levels of patient satisfaction for virtual care29–30. Additionally, some
research has indicated an increased rate of cesarean deliveries among uninfected women during the
COVID-19 pandemic12. Nonetheless, existing literature on cesarean sections has certain limitations,
particularly regarding their long-term effects on women’s health and potential adverse outcomes in
subsequent pregnancies31.

The observed improvements in the telehealth group suggest that women are willing to engage in
exercise when they receive clear instructions, appropriate guidance, and adequate motivation, enabling
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them to perform the exercises correctly. These findings are consistent with a study by Poon, Eric Tsz-
Chun et al. (2024), which also reported positive effects of tele-exercise interventions on physical
fitness32. Current guidelines indicate that incorporating exercises such as push-ups and curl-ups during
the postpartum period can effectively enhance muscular strength and conditioning 3,33. Additionally,
various forms of stretching—including static, dynamic, and pre-contraction techniques—are proven to
improve flexibility and muscle extensibility34–35. In the present study, participants were instructed to
perform self-stretching exercises for five minutes during the cool-down phase. The control group
showed improvement when compared pre-post values due to the fact that Physiological changes that
occur during pregnancy will return to normal during the postpartum period 36.

Improvements in both muscular and cardiovascular endurance were also observed following the
telehealth intervention, as engaging in exercise for at least 30 minutes per day is known to enhance
endurance capacity. Furthermore, submaximal exercise testing provides valuable insights into patients’
functional abilities in daily life, particularly during pregnancy and the postpartum period37–38. Given the
complex physical and psychological changes experienced by women during the postpartum period,
which represents a distinct life stage, trained exercise professionals provides individualized exercise
prescriptions and tailored physical activity guidance which may be helpful for the improvements of their
health outcomes 39,40.

Depression and anxiety are well recognized for their immediate as well as long-term impacts on
maternal mental health41. In this study, a significant reduction in depression levels was observed within
both groups, as reflected by improved post-intervention scores. These findings are supported by
previous research indicating that even a single session of exercise can enhance positive mood states—
such as increased energy, positivity, and a sense of refreshment—while simultaneously reducing
negative states like tension, anxiety, and confusion 5, 8. Although all participants were instructed in
similar exercises, the experimental group benefited from individualized supervision, guidance, and real-
time feedback, enabling them to learn and perform the exercises more effectively. Additionally, the
telehealth program allowed for immediate resolution of queries after each session, which likely shows
less dropout rates and overall effectiveness. Anxiety levels also decreased in both groups, with no
significant differences observed between them. This suggests that exercise itself has a beneficial
impact on mental health, and consistent participation can contribute to improved psychological well-
being.

The effective delivery of the program, along with the very low dropout rate, highlights its efficiency,
feasibility, consistency, and the strong motivation among mothers to enhance overall physical
conditioning after delivery. The physiotherapist reinforced the importance of regular weekly exercise, and
participants were also given the opportunity to build social connections with other new mothers,
particularly during the lockdown period. Telehealth interventions delivered by healthcare professionals
may be a cost-effective approach to improving the well-being of new mothers.
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The study had certain limitations, mainly it was conducted exclusively on women who had undergone
cesarean delivery, without including those who experienced vaginal birth. Additionally, anthropometric
measures were not taken into account, and changes in weight-related parameters were not evaluated.
Future research should focus on identifying barriers that affect health outcomes and explore how
telehealth can be utilized to address them through targeted interventions in postpartum conditions.
Further studies are also recommended to assess the applicability and effectiveness of telehealth
interventions across a wider range of medical conditions

This study concludes that a telehealth-based exercise program led to greater improvements in physical
fitness and depressive symptoms among postpartum women compared to the control group. Although
no statistically significant differences were found between the groups in terms of anxiety and upper limb
strength, the telehealth group still demonstrated comparatively better outcomes. Overall, telehealth
emerges as a positive, user-friendly, convenient, and widely accepted mode of healthcare delivery. It
enables the provision of personalized or group-based exercise interventions within the individual’s own
environment through virtual platforms, while effectively addressing both physical and psychological
aspects of well-being.
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