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Abstract

A purposive sampling method on experienced Malaysian plus-size patients with a BMI of 30 to 40 and aged between 20 to 49 years old was conducted
to investigate the preferences of undergarment design used during the confinement period and the influencing factors of clothing comfort throughout
the recovery period. Results show that although 89.29% of respondents practised traditional confinement rituals, 93% of respondents preferred basic
undergarments as opposed to compression garments such as ‘bengkung’, or girdles due to the existence of an apron belly. An extended investigation
of a plus-size caesarean patient had been conducted 24 hours before and 24 hours after surgery to confirm the issue. Based on the result, a theoretical
framework for plus-size caesarean undergarment design was developed.
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1.0 Introduction

A caesarean section is a surgical procedure in which incisions on the abdomen and uterus’s walls are performed for a child’s delivery,
which is often associated with delivery difficulties and health complications to prevent maternal and newborn mortality (Bhimavarapu,
2020). Caesarean section procedures were more prevalent in overweight women of BMI 25 to obese women of BMI 30 and above
(Eloranta et al., 2023) by 57% (Simko et al., 2019). A study in Melaka, Malaysia, listed weight gain as one of the causes of a caesarean
section procedure (Norshida & Hanafiah, 1997). It is common for overweight caesarean patients to have an apron belly, which is loose
skin hanging from the belly covering the incision area. On top of known risks and complications due to maternal obesity and caesarean
section, an apron belly may increase the possibility of surgical site infection (SSI) due to dampness between the skin, which acts as a
perfect breeding ground for bacteria (Crider. C, 2020). Concerning that, overweight and obese people are often known by the term ‘plus-
size due to the nature of their above-average body size (Shin & Saeidi, 2022). The recovery challenges of Malaysian plus-size patients
during the confinement period were rarely discussed. This study aims to investigate the preferences of undergarments for current plus-
size caesarean women regarding recovery challenges and clothing comfort during the confinement period and provide useful information
to create a design outline for plus-size caesarean undergarment design in terms of comfort and function.

2.0 Literature Review

2.1 Confinement Period

The post-partum recovery period in Malaysia is known as the ‘berpantang’ or confinement period, which generally starts right after
childbirth and lasts for 40 days of recovery, where mothers practice traditional rituals to restore physical and spiritual well-being that
evolve around activity, hygiene, and diet (Yahya et al., 2023, Hussein, 2019 and Rozaimie. A, 2019). In the 5 areas of confinement
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rituals, ‘Berbengkung’ or body wrapping is one of the common practices contained in the heating and toning ritual (Rozaimie, 2019),
where post-partum women wear a tight undergarment to provide compression and support to the belly. This method is believed to
provide abdominal support, realign the spine, and return the woman’s body to its original condition (Sitorus et al., 2023). Unfortunately,
there is no proof of body wrapping effectiveness for caesarean women during the confinement period, and there is also no literature
discussing post-caesarean care for Malaysian women.

2.2 Undergarments for caesarean patients

Many believe that caesarean women can benefit from body-wrapping undergarments, not for weight reduction purposes, but as post-
surgery body support up to 100 days post-caesarean. Conventional products such as support belts, compression tubes, caesarean
panties and girdles can also be used to encourage caesarean recovery as long as it provide the same compression and support (Santi
& Sukarni, 2022). Since the Malaysian plus-size patient’s actual recovery struggles had never been studied, there is no literature to
support the effectiveness of this undergarment or whether it is a primary option during the confinement period.

2.3 Comfort perception and comfort

Comfort can be defined as a pleasant feeling of contentment and freedom from pain or restraint, which are very subjective and differ
from each individual's experience (Kuleshova, 2021). Clothing comfort is measured through three indicators: sensorial comfort, thermal
comfort, and acoustic comfort (Hu et al., 2023).

3.0 Methodology

A mixed-mode research method was conducted for this study. First, a pilot sample of n = 28 (Cocks and Togerson, 2013) of experienced
Malaysian plus-size caesarean patients is recruited for the purposive sampling method (Obilor, 2023). Respondents were chosen based
on these requirements: experienced caesarean patients, Malaysian age between 20 and 49 years old (NOR, 2017), and wearing clothing
sizes between 2XL to 6XL based on the ASTM D6960/D6960M standard (ASTM International, 2023) during early pregnancy.
Participants were recruited through three channels: social media platforms (Facebook Messenger), digital applications (WhatsApp), and
existing plus-size patients from Hospital UiTM Puncak Alam, Malaysia. Survey links were distributed to online survey respondents, while
printed questionnaires were distributed to offline survey respondents. The questionnaire contained five sections: demographic profile,
caesarean recovery challenges, preferred undergarments during the confinement period, comfort performance of preferred
undergarments, and undergarment choice factors. Multiple-answer surveys were used to identify the most common undergarments
chosen during the confinement period by providing a set of pictures containing all undergarments available on the market. Multiple-
answer surveys were also used to identify the recovery challenges faced by plus-size caesarean patients in Malaysia. The ordinal scale
method (Celko, 2010) was applied to measure satisfaction with the comfort performance of preferred undergarments using (1) Very
Poor (2) Poor (3) Neutral (4) Good (5) Very Good and its influencing factors using (1) Highly disagree (2) Somewhat disagree (3) Neutral
(4) Agree (5) Highly agree. Secondly, based on the results collected from the first method’s data, one on-site observation was done on
a plus-size caesarean patient one day before surgery and one day after surgery to further confirm the issue. An obese patient with a
BMI of 31 was recruited, and her body was measured using ISO 18890:2018 Clothing—Standard method of garment measurement
(IS0, 2018). The measurement of the belly was taken three times for each session, and the existence of the apron belly was observed
before and after surgery. As caesarean patients are considered a high-risk and extremely vulnerable group, especially 24 hours after
surgery, only one (n = 1) person was recruited for observation. Since the needs of this observation are very specific and limited, the
minimum BMI of 30 from the Class-1 obesity category (Dewar et al., 2023) was pre-set during the respondent’s selection. The data
collection was assisted by an obstetric and gynaecologist (OBGYN) doctor and two (n = 2) medical officers inside a hospital setting.

3.1 Limitations of study

There are certain limitations while conducting this research, including the lack of previous studies, especially for Malaysian demography,
and dated literature related to these subjects. The survey was conducted specifically to study undergarment design and clothing comfort
and not focus on confinement practices or medical subjects.

4.0 Findings

4.1 Respondent’s parameters

The main criteria for respondents are based on a BMI of 25 to 40, with an age group between 20 to 40 years old. Although recorded
plus-size caesarean cases in this study displayed more town residences over rural residences, location does not play a significant part
in maternal obesity cases as obesity by itself is influenced by lifestyle, eating habits, genetics, and environmental factors (Ghosh et al.,
2023). According to Shahrir et al. (2021), maternal obesity cases in Malaysia are not influenced by marital status, household income, or
smoking habits. Through a pilot sample of 28 participants, we can see that the clothing sizes before, during, and after the caesarean
section are either increased during pregnancy and decreased to their original size after the caesarean or stagnant throughout the
gestation period. The data can be seen in Table 1 below.
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Table 1: Respondent’s BMI and clothing size.

g Location B rognandy e timester_casearon
Town 28 2XL 5XL 2XL
Town 32.5 2XL 2XL 2XL
Town 35.3 3XL 3XL 3XL
20-24
Town 35.6 3XL 3XL 2XL
Town 37.6 2XL 3XL 2XL
Town 37.6 2XL 3XL 2XL
Rural 29.4 2XL 2XL 2XL
Town 33.3 3XL 4XL 3XL
Town 34.6 2XL 2XL 2XL
25-30 Rural 36.3 3XL 4XL 3XL
Town 37.6 2XL 3XL 2XL
Rural 38.9 5XL 5XL 3XL
Town 40.3 3XL 4AXL 2XL
Town 291 2XL 3XL 2XL
Rural 311 2XL 4AXL 2XL
Rural 32.9 2XL 2XL 2XL
Town 34.8 2XL 3XL 2XL
Rural 34.9 3XL 3XL 3XL
31-34 Town 354 2XL 3XL 3XL
Town 35.8 2XL 4XL 2XL
Rural 42.2 3XL 5XL 3XL
Town 42.5 4XL 5XL 4XL
Town 43.8 5XL 5XL 4XL
Town 44.6 3XL 4XL 3XL
Town 30.1 2XL 3XL 2XL
35.40 Town 31.6 2XL 2XL 2XL
Rural 32 2XL 2XL 2XL
Town 38.6 4XL 5XL 4XL

4.2 Caesarean recovery challenges for Malaysian plus-size women during the confinement period.

Folded belly 75%
Dampness 61%
Decreased mobility 57%
Itchiness 25%
Mental health 21%
Managing family alone ~ e———————— 219,
Wound separation —e————— 18,
Infection (SSI)  E————— 18
Prolonged recovery —m——— 149,
Blood discharge — m——— 11%
Urinary incontinence s 79

0% 10% 20% 30% 40% 50% 60% 70% 80%

m Malaysian Plus Size caesarean patient's confinement period challanges

Fig. 1: Malaysian plus-size caesarean patient's confinement period challenges

Based on the result shown in Fig. 1 below, 75% of respondents agreed that having a folded belly is a huge challenge for a caesarean
plus-size woman, followed by dampness around the incision area (60.71%), decreased mobility (57.14%), itchiness (25%), managing
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household (21.43%), mental health (21.43%), SSI (17.86%), wound separation (17.86%), prolonged recovery (14.29%), blood discharge
(10.71%), and finally urinary incontinence (7.14%). All respondents’ daily rituals evolved around cleaning and keeping the incision dry
as a way to cope with pain and discomfort as well as to promote faster recovery. 89.29% of respondents from all ethnicities claimed
they had practised traditional confinement rituals during the confinement period, with 28.57% of respondents claiming they had at least
attempted to include body binding in the confinement period as an attempt to reduce pain and support the belly through the
undergarment's compression. As each respondent's recovery length varies from case to case, the data shows that traditional
confinement practices with or without body binding did not influence the recovery period nor increase the patient’s quality of life during
the confinement period. The reason for this statement is that, from the collective data, there is no relevant connection between the length
of the recovery period and the type of recovery method as displayed in Table 2.

Table 2: The length of the recovery period and the usage of body binders during the confinement period.
Tried/used body binder at the

Recovery length Practised traditi?nal beginning of confinement Use body binder thr_oughout
(Month) confinement (n=28) (n=28) confinement (n=28)
Yes No Yes No Yes No
13 3 4 12 2 14
4 0 0 4 0 4
12 0 2 3 0
18 0 2 1 0

4.3 Preferred undergarments used by plus-size caesarean women during confinement.

According to the previous result, 29% of the respondents admitted they had bought and tried traditional or modern bengkung for the
sake of confinement rituals during the start of confinement but decided not to wear it due to extreme discomfort. In the end, modern
bengkung, which are vastly marketed towards Malaysian plus-size caesarean patients, recorded zero (n = 0) users throughout the
confinement period, together with specially designed caesarean pants (n = 0), traditional bengkung (n = 0), tube binder (n = 0), girdle (n
=0), and compression pants (n = 0). The majority of 42.86% preferred oversized undergarments to be worn throughout the confinement
period, followed by maternity pants (21.43%), high-waisted stretch pants (14.29%), disposable pants (10.71%), combination Velcro
binder (7.14%), and bikini pants (3.57%). This data shows that four out of six preferred undergarments do not contain any compression
strength at all. To further investigate this issue, respondents rated the chosen undergarment’s comfort performance on a Likert scale of
(1) very poor, (2) poor, (3) neutral, (4) good, and (5) Very good on these seven (n = 7) parameters of breathability, support and
compression, material feel, moisture removal, overall comfort, size availability, and design and aesthetic. The three most notable
characteristics of the preferred undergarment are the material feel on the skin, the perfectly sized product, and the breathable fabric.
The chosen undergarments provided some kind of support and compression, as well as moisture-removal characteristics. The design
and aesthetic of the undergarment are deemed neutral, as it is not necessarily poorly designed but rather not a priority when it comes
to the perception of recovery comfort. The result is shown in Fig. 2 below.

Design & aesthetic - — S 3,07
Moisture removal I 379
Support & compression I 382
Overall comfort I 4 11
Breathability e 4 32
Size availability e 436
Material feel T 4 39

0 0.5 1 1.5 2 25 3 35 4 45 5

m Comfort performance of Preffered Undergarment

Fig. 2: Comfort performance of preferred undergarments based on Likert scales; (1) Very poor (2) Poor (3) Neutral (4) Good (5) Very Good.

4.4 Undergarment Choice Factors

Moving forward from the plus-size caesarean patient’s experience, respondents also completed a survey on influencing factors when
choosing an undergarment. Fifteen (n = 15) influencing factors are listed, covering comfort clothing, consumer behaviour, the
undergarment’s functionality, and the design component of the undergarment. Respondents’ satisfaction is measured using (1) highly
disagree, (2) somewhat disagree, (3) neutral, (4) agree, and (5) highly agree. The result is ranked based on the highest to lowest rating
in terms of influencing factors and is displayed in Fig. 3 below.
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Easy 10 wear e — 30
Physical comfort (no pair) /e — /30
Fabric tyjpe e — ] 3)
Durability (82 wa:sh) S — 420
Size availability /e — £ 20
Eaisy {0 find/ by — 4 14
Adijustabl e T — ] (4
Discreat under clothing  /—————————— 3 03
Price I 3 89
Recommended by doctors /e — 375
Confinement requirermen ! e — 3,7 1
Tightness on the body  ————————————— 3 43
Function T 336
Design (beauty) 3.4
No choice N ) 68

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3,50 4.00 4.50 5.00
m Choice Factors

Fig. 3: Undergarment’s choice factors based on Likert scales of (1) Highly disagree (2) Somewhat disagree (3) Neutral (4) Agree (5) Highly agree.

As undergarments act as an essential piece of clothing, this data shows that undergarments shouldn’t add any inconvenience or
discomfort to the existing surgical pain. After physical comfort and easy-to-wear factors, most agreed that fabric type, product
durability, and size availability play an important role when it comes to purchasing an undergarment. Reflecting on the confinement
experience from the previous data, strong compressive strength, slimming function, and design aesthetics were not the main priorities
when choosing an undergarment. Contrary to popular beliefs about product limitations for plus-size women, most respondents
disagreed that there are limited choices available for them. It is not difficult to understand why, as most respondents had chosen basic
underpants that are easily available in the market and fit the influencing factors mentioned above. The reason why caesarean-centric
products that promote compression and support are not popular amongst Malaysian plus-size caesarean patients is related to the first
determining factors, which are the fear of physical pain and the need for easy-to-wear products.

4.5 Apron belly post-caesarean

An extended investigation was done to further confirm the issue above by observing a plus-size patient before and after surgery. The
patient is a 30-year-old woman, admitted under a planned caesarean section procedure, without any health complications related to
obesity or other health concerns. The respondent is an experienced caesarean patient, and during observation, it was her second time
undergoing a caesarean procedure. The respondent’s belly was observed 24 hours before surgery and 24 hours after surgery to see
any discrepancies in the belly measurement and changes in the pregnant belly. An obvious apron belly covering the incision area can
be seen 24 hours after surgery, confirming the immediate effect faced by caesarean section patients. The before and after images can
be seen in Fig. 4 below.

(i) (i)

Fig. 4: Apron belly after a caesarean section procedure on a plus-size patient (ii)

As an experienced caesarean patient, the respondent claimed that none of the female undergarments available on the market is
comfortable to wear during recovery, let alone the usage of ‘bengkung’ during the confinement period. Furthermore, no external health
devices or undergarments can ease the pain without being too bulky, warm, or difficult to wear. Much like the previous quantitative
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result, the respondent also claimed that the most important process during recovery is to ensure maximum dryness around the
incision area to avoid any possible infection and discomfort.

5.0 Discussion

A theoretical framework for plus-size caesarean undergarment design.

From the collective data, we understood that plus-size caesarean patients preferred simple and basic undergarments regardless of the
benefits promoted by caesarean-centric products. High-waisted stretch pants are quite popular due to their snug compression strength,
but they still maintain the design of a basic oversized undergarment. As mentioned earlier, while nearly 90% of respondents are
practising traditional confinement rituals and almost 30% have attempted to include body binding during recovery, in the end, the closest
undergarment that can be related to this is the use of high-waisted stretch pants. We can confirm that the priorities of Malaysian plus-
size caesarean patients lie in maximum physical comfort and convenience. Although several studies have encouraged the use of
compression garments with proven health benefits for caesarean patients, the current caesarean-centric products in Malaysia do not
meet the clothing comfort needs of plus-size women. More studies on plus-size caesarean women’s undergarment design should be
further explored and produced. In addition, the exploration of suitable fabrics that'll fit with the intended functionality is also recommended
since material feel and breathability are so important for this specific group, especially in Malaysian tropical weather. From this research
outcome, a design outline for plus-size caesarean patients' undergarments was developed, and a theoretical framework was formed, as
illustrated in Fig. 5.

Plus-size confinement challenges

Folded (Apron) belly
Dampness
Decreased mobility

Design outline Clothing comfort performance
Material's comfort performance Material feel
Design for caesarean's folded belly Size availability
Snug element for comfort Breathability

Design preferences

Easy to wear
Physical comfort (no pain)
Fabric type

Fig. 5: A theoretical framework for plus-size caesarean undergarment design.

Theoretically, undergarments based on the design outlined above may be beneficial in assisting a plus-size patient's confinement
recovery through breathable materials and design by encouraging air and moisture movement, specifically to decrease dampness
around the incision area. Moderately snug sensation on a certain part of the body may be beneficial in providing the hugging and lifting
effects of the sagging belly without causing any pain. Plus-size caesarean undergarments based on these outlines should be further
explored to test their effectiveness.

6.0 Conclusion& Recommendations

This study uncovered several important pieces of information about plus-size caesarean women'’s confinement period in Malaysia. First,
plus-size women’s main challenges during the confinement period are the sagging apron belly, dampness around the incision area, and
decreased mobility due to pain and physical discomfort. Second, traditional confinement rituals did not significantly improve the recovery
period for overweight or obese women, as they may have other health-related complications influencing the speed of recovery. Finally,
the caesarean-centric undergarment available in the Malaysian market was seen as adding more pain rather than elevating pain or
promoting recovery. In conclusion, while many are still following the traditional confinement period, ‘berbengkung’ may no longer be
relevant despite the many modern compression garments available to replace the traditional wrap for today’s users, as it does not have
any progressive impact in overcoming recovery challenges. As compression undergarments were recommended for better caesarean
recovery, plus-size women may have a chance to benefit from compression undergarments’ functionalities if more thoughtful designs

126



Osman, J., et.al., CSSR2022, 9th International Conference on Science & Social Research 2022, UiTM Shah Alam, Malaysia, E-BPJ 8(S116), Nov 2023 (pp.121-128)

and suitable materials are produced specifically for them. In the end, non-compressive to minimal compressive undergarments provided
the best physical comfort for Malaysian plus-size caesarean patients during the confinement period. An extensive exploration of plus-
size caesarean patients’ undergarment design is highly encouraged.
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