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Abstract

Background/purpose — Musculoskeletal disorders are common
among housewives and are one of the important health problems
that negatively affect the quality of life. Ergonomic factors and lack
of physical activity are known to play a role in the occurrence of
these disorders. The aim of this study was to evaluate the effects of a
12-week exercise program on ergonomic musculoskeletal disorders
in housewives and to provide an effective approach for the
prevention and management of these disorders.

Materials/methods — 135 women (age: 43,94+8,809 years, height:
158,28+5,96 cm) participated in our study. A program including
ergonomic exercises was applied to the participants three days a
week (Monday, Wednesday, Friday) for 12 weeks. A standardized
ergonomic ~ musculoskeletal  disorders  questionnaire  was
administered before and after the exercises. The obtained data were
analyzed using the SPSS 25 software package. The Wilcoxon signed-
rank test, a nonparametric two sample test based on the ratio of two
dependent population differences, was used in the analysis of the
data.

Results/Conclusion — Statistically significant differences were found
between pre-exercise and post-exercise data for BMI, body weight,
waist, neck and back region variables (p<0,05). In conclusion, 12-
week ergonomic exercises applied to housewives decreased low
back, neck and back pain. It is recommended that sedentary
housewives should exercise to reduce pain topographically.
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1. Introduction

Musculoskeletal complaints have become a prevalent health issue worldwide due to factors such
as the sedentary lifestyle brought about by modern living, non-ergonomic working conditions, and
physical strain (Briggs et al., 2018; Briggs et al., 2016; Woolf & Pfleger, 2003; Woolf et al., 2012).
The prevalence of these conditions increases with age and is expected to rise further due to lifestyle
factors such as ageing populations, obesity, and physical inactivity (Briggs et al., 2018; Briggs et al.,
2016; Woolf & Pfleger, 2003; Woolf et al., 2012). The musculoskeletal system, comprising muscles,
bones, joints, and connective tissues, facilitates bodily movement (Dischiavi et al., 2018; Huang,
2017; Murphy, 2018), and any dysfunction within this system can adversely affect an individual’s
daily life and work performance (Briggs et al., 2016; Briggs et al., 2018; Rombaut et al., 2010; Sunay
et al., 2020). Common musculoskeletal complaints include low back pain, neck pain, shoulder pain,
carpal tunnel syndrome, tendinitis, rheumatoid arthritis, and osteoarthritis, each of which can lead
to disability and a diminished quality of life (Woolf & Pfleger, 2003; Briggs et al., 2018; Brooks,
2006). These complaints are often associated with factors such as repetitive strain, poor posture,
prolonged immobility, heavy lifting, and stress (Antwi-Afari et al., 2017; Engels & Gulden, 1996;
Gallagher & Barbe, 2022; Punnett, 2014; Yassi, 2000). Specifically, housewives are particularly
susceptible to musculoskeletal complaints due to the various roles and responsibilities they
undertake in their daily lives. Repetitive movements, heavy lifting, bending, and poor posture
during activities such as cleaning, cooking, childcare, and other household chores can frequently
result in low back, neck, shoulder, and knee pain among housewives (Fong & Law, 2008; Hasan,
2020; Mondal & Bhattacharjee, 2022; Ranasinghe et al., 2016). Such complaints can significantly
reduce the quality of life by making household tasks more challenging.

The treatment and management of musculoskeletal complaints generally require a
multidisciplinary approach. Methods such as physical therapy, ergonomic adjustments, regular
exercise, medication, and, when necessary, surgical intervention can be employed (lolascon et al.,
2019; Koele et al., 2014; Takahashi et al., 2019; Unver, 2023). Physical therapy and rehabilitation
programs are crucial for strengthening muscles, enhancing joint mobility, and managing pain.
Additionally, making ergonomic adjustments to improve the healthiness of work environments and
household activities is an effective method for preventing musculoskeletal complaints (Amick et al.,
2003; Lee et al., 2020; Robertson et al., 2013).

In conclusion, musculoskeletal complaints are significant health issues that reduce individuals’
quality of life and lead to loss of workforce productivity. These complaints are particularly common
among housewives due to repetitive movements, heavy lifting, and non-ergonomic working
postures during household chores. To prevent and manage these complaints, it is necessary to
increase ergonomic awareness, develop regular exercise habits, and implement appropriate
treatment methods. Therefore, the aim of this study is to evaluate the effects of a 12-week
program of sports ergonomics and core stabilization exercises on musculoskeletal disorders in
housewives, and to present an effective approach for the prevention and management of these
disorders.

2. Materials and Methods

Population and Sample: As part of the Kocaeli Metropolitan Municipality Mother City Project, 135
sedentary women (age: 43,94+8,809 years, height: 158,2845,96 cm) participated in the study. A
standardized Ergonomic Musculoskeletal Disorders Questionnaire (EKISBA) was administered to the
housewives who voluntarily participated in our study both before and after a 12-week ergonomic
exercise program (EEP).
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Data Collection Tool: In the study, a standardized Ergonomic Musculoskeletal Disorders
Questionnaire (EKISBA) (Ekberg et al., 1994; Colak et al., 2017) was administered to participants
before and after the EEP to determine the current state of their musculoskeletal disorders.
Following the initial survey, a 12-week ergonomic exercise program (EEP) was implemented. The
EKISBA includes questions that identify which anatomical regions of the human body experience
pain and at what times, with the body topographically divided into anatomical regions. In our study,
the EKISBA addressed ergonomic approaches for three topographical regions: the neck, back, and
lumbar areas, which constitute the core of the human body. In the EKISBA, responses for these
regions are given using a Likert scale and are addressed separately for each region through the
following questions: “Question 1: Did you experience any soreness, pain, or discomfort in the past
week?” “Question 2: If you experienced soreness, pain, or discomfort, how severe was it?”
“Question 3: If you experienced soreness, pain, or discomfort, did it affect your daily life?” In the
scale, Question 1 uses a 5-point Likert scale, defined as: Never (1), Sometimes (2), Often (3), Very
Often (4), and Always (5). Questions 2 and 3 use a 3-point Likert scale, defined as: Not at All (1),
Slightly (2), and Very Much (3).

Personal Information Form: The Personal Information Form was created by the researcher. This
form includes variables such as the participants’ age, height, and body weight, which are relevant to
the objectives of the study.

Training Program: Participants followed the training program presented in Table 1, conducted
three days a week (Monday, Wednesday, Friday) over a period of 12 weeks.

Table 1. Weekly Training Program

1st, 2nd, 3rd, and 4th WEEKS

Preparation Phase Main Phase - Completion

-1 minute walking at 20%-30% intensity (short-duration aerobic)
-30 seconds active rest.

-2 minutes walking at 20%-30% intensity (short-duration aerobic)
-1 minute active rest

-3 minutes walking at 20%-30% intensity (short-duration aerobic)
-1 minute active rest

(Repeat sets, increasing each by 1 minute up to 8 minutes)
Completion Phase: 10 minutes of stretching

Dynamic Warm-Up: | Circuit Training X 3 Sets

30%-40% intensity | -30 seconds Pulse Squats / 30 seconds rest

-Warm-Up Exercises |-30 seconds Jumping / 30 seconds rest

- Lower and Upper | -30 seconds Crunch /30 seconds rest

Extremity Stretching |-30 seconds Toe-High Fixed Tempo Running / 30 seconds rest
Spine Stretching, etc. | Completion Phase: 10 minutes of stretching

-Hamstring Stretch,
etc. Single Leg
Stretch, etc.

Materials:

-Resistance Band, Hurdles, Cones, Ladder
-Triangle (Diagonal) Running: 5 rounds
-Slalom Running: 2 rounds

-Resistance Band Exercises

-Shoulder Girdle Muscle Group Exercises
-Chest (Pectoral) Exercises

-Back (Trapezius) Exercises

-Abdominal (Abdominal Obliques) Exercises
Completion Phase: 10 minutes of stretching
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In the 2nd, 3rd, and 4th weeks, while the rest and exercise durations in the main phase remained the
same, the intensity of the brisk walking was increased to 40%-50%.

5th, 6th, 7th, and 8th WEEKS

Dynamic Warm-Up:
40%-50% intensity
-Warm-Up Exercises
- Lower and Upper
Extremity Stretching

Spine Stretching, etc.

-Hamstring Stretch,
etc. Single Leg
Stretch, etc.

-6 minutes walking at 40%-50% intensity (moderate-duration aerobic)
-2 minutes active rest

-7 minutes walking at 40%-50% intensity (moderate-duration aerobic)
-2 minutes active rest

-8 minutes walking at 40%-50% intensity (moderate-duration aerobic)
-2 minutes active rest

-10 minutes walking at 40%-50% intensity (moderate-duration aerobic)
Completion Phase: 10 minutes of stretching

Circuit Training X 2 Sets

-45 seconds knee up / knee lift / 45 seconds rest

-45 seconds. Forward-Backward Plank Walk Out / 45 seconds. rest
-45 seconds Step up-Step down / 45 seconds rest

-45 seconds. Crunch / 45 seconds rest

-45 seconds Posture Perfect / 45 seconds rest

Completion Phase: 10 minutes of stretching

Materials:

-Resistance Band, Coordination Ring, Medicine Ball (3 kg), Step Platform
Slalom Equipment

-High Hurdle Lateral Transition Running, Lateral Steps (Step): 5 rounds
-Medicine Ball Carry: 5 rounds

-Resistance Band Exercises

-Shoulder Girdle Muscle Group Exercises

-Chest (Pectoral) Exercises

-Back (Trapezius) Exercises

-Abdominal (Abdominal Obliques) Exercises

Completion Phase: 10 minutes of stretching

Oth, 10th, 11th, and 12th WEEKS

Dynamic Warm-Up:
30%-40% intensity
-Warm-Up Exercises
- Lower and Upper
Extremity Stretching

Spine Stretching, etc.

-Hamstring Stretch,
etc. Single Leg
Stretch, etc.

-10 minutes walking at 50%-60% intensity (low speed)

-2 minutes active rest

-10 minutes walking at 50%-60% intensity (moderate speed)
-2 minutes active rest

-10 minutes walking at 50%-60% intensity (low speed)
Completion Phase: 10 minutes of stretching

Circuit Training X 1 Set

-90 seconds (Plank Knee Ins / 60 seconds rest

-90 seconds Scissor Kicks / 60 seconds rest

-90 seconds Squat -10 seconds Passive Rest / 60 seconds rest
-90 seconds Russian Twister / 60 seconds rest

-90 seconds Leg Curl / 60 seconds rest

Completion Phase: 10 minutes of stretching
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Materials:

-Resistance Band, Hurdles, Cones

-Diagonal Running with 5 Cones (Forward and Back): 5 rounds
-Spot Running with 5 Hurdles (10 s.) and Forward Running
-Squats with Medicine Ball: 15 repetitions

Resistance Band Exercises

-Shoulder Girdle Muscle Group Exercises

-Chest (Pectoral) Exercises

-Back (Trapezius) Exercises

-Abdominal (Abdominal Obliques) Exercises

Completion Phase: 10 minutes of stretching

Data Analysis: The obtained data were analyzed using the SPSS 25 software package. The Wilcoxon
signed-rank test, which is a two-sample test based on the ratios of two total differences, was used
in the analysis of the data. Data were analyzed with a significance level of 0,05.

3. Findings
Table 1: Values of BMI and Weight Variables Before and After Exercise

N Mean Standard t P
deviation
BMI 135 32,8785 6,22869
(pre-test)
BMI 135 31,4704 5,29514 7,360 0,000*
(post-test)
Weight 135 82,873 16,6798
(kg) (pre-
test) *
Weight 135 79,55 14,516 7,055 0,000
(kg) (post-
test)

BMI: Body Mass Index, *: p<0,005
Statistically significant differences were found between the BMI and body weight variables before and
after the exercise program (p<0,05).

Table 2: p-values for EKISBA Pain Questions for the Neck Region Before and After Exercise

Mea Sum VA p
N n of
Ran Rank
k s
Q1- neck (post- Negativ 42,48 3186,00 - 0,000*
test) e Ranks 7> 7,256
Q1-neck (pre-test)  pogitive Ranks 6 22,50 135,00
Ties 54
Total 135
Q2- neck (post- Negativ 39,47 2960,00 - 0,000*
test) e Ranks [E 7,649
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Q2- neck (pre-test)  Positive Ranks 5 21,50 43,00
Ties 58
Total 135
Q3- neck (post- Negativ 37,51 2663,00 - 0,000*
test) e Ranks /1 7,438
Q3-neck (pre- Positive Ranks 2 19,00 38,00
test) Ties 62
Total 135
*: p<0,005

Question 1: Did you experience any soreness, pain, or discomfort in the past week? Question 2: If
you experienced soreness, pain, or discomfort, how severe was it? Question 3: If you experienced
soreness, pain, or discomfort, did it affect your daily life’There are statistically significant
differences between the pre-exercise and post-exercise results for Question 1, Question 2, and
Question 3 in the neck region (p<0,05).

Table 3: p-values for EKISBA Pain Questions for the Back Region Before and After Exercise

Mea Sum z P
N n of
Rank Ranks
Q1- back (post- Negativ 70 37,96 2657,00 -7,243  0,000*
test) e Ranks
Q1-back (pre-test)  positive Ranks 3 14,67 44,00
Ties 60
Total 133
Q2- back (post- Negativ 62 33,03 2048,00 -6,957 0,000*
test) e Ranks
Q2-back (pre-test)  pogitive Ranks 2 16,00 32,00
Ties 65
Total 129
Q3- back (post- Negative 66 35,93 2371,50 - 0,000*
test) Ranks 7,20
Q3- back (pre-test)  pogitive 3 1450 43,50 7
Ranks
Ties 63
Total 132

*: p<0,005

Question 1: Did you experience any soreness, pain, or discomfort in the past week? Question 2: If
you experienced soreness, pain, or discomfort, how severe was it? Question 3: If you experienced
soreness, pain, or discomfort, did it affect your daily life?

There are statistically significant differences between the pre-exercise and post-exercise results for
Question 1, Question 2, and Question 3 in the back region (p<0,05).
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Table 4: p-values for EKISBA Pain Questions for the Lower back Before and After Exercise

Mea Sum z p
N n of
Ran Rank
k s
Q1- lower back Negativ 68 37,73 2565,50 - 0,000*
(post-test) e Ranks 7,079
Q1-lower back Positive Ranks 4 1563 62,50
(pre-test) Ties 63
Total 135
Q2- lower back Negativ 66 35,23 2325,00 - 0,000*
(post-test) e Ranks 6,897
Q2- lower back Positive Ranks 3 30,00 90,00
(pre-test) Ties 66
Total 135
Q3- lower back Negativ 69 36,85 2542,50 - 0,000*
(post-test) e Ranks 7,124
Q3- lower back Positive Ranks 3 28,50 85,50
(pre-test) Ties 63
Total 135
*: p<0,005

Question 1: Did you experience any soreness, pain, or discomfort in the past week? Question 2: If
you experienced soreness, pain, or discomfort, how severe was it? Question 3: If you experienced
soreness, pain, or discomfort, did it affect your daily life?

There are statistically significant differences between the pre-exercise and post-exercise results
for Question 1, Question 2, and Question 3 in the lower back region (p<0,05).

4. Discussion and Conclusion

This study aims to comprehensively examine the effects of a 12-week exercise program on
ergonomic musculoskeletal disorders among housewives. The findings of the study indicate a
significant reduction in neck, lower back, and upper back pain experienced by the participants
following the exercise program. Data obtained through three different questions posed to the
participants support the positive impact of the exercise program on musculoskeletal health.
Additionally, significant reductions in body mass index (BMI) and weight were observed between
pre-test and post-test measurements among women who participated in the exercise program
(p<0,05). These results contribute positively to maintaining physical body integrity, enhancing
healthy living, and reducing the risk of chronic diseases. The study’s findings show a notable
decrease in neck, lower back, and upper back pain following the exercise program, with a significant
difference in pre-test and post-test results (p<0,05). These results demonstrate the positive impact
of the exercise program on musculoskeletal health, thereby improving the quality of life for
housewives. The primary finding of the study is that a structured exercise program focused on
ergonomics can alleviate musculoskeletal disorders among housewives. The reduction in pain and
improvement in physical function are likely due to increased muscle strength and stabilization,
which are critical for managing and preventing musculoskeletal disorders (Keshmarzi et al., 2018).
Colak et al. (2017B) investigated ergonomic approaches and related musculoskeletal disorders
among office workers using the EKISBA. Their study showed that even ergonomic seating could
change the levels and frequency of pain. In our study, the EKISBA was used to investigate the
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effects of the EEP on the neck, back, and lower back regions in housewives. Decreased ergonomic
applications are significantly associated with pain in four body regions (lower back, neck/shoulder,
arms, and lower extremities) and work interaction caused by this pain (Dennerlein et al., 2012).
Poor ergonomic practices lead to musculoskeletal pain, affecting the quality of life both at work and
outside work (Aaron et al., 2021).

Chavalitsakulchai and Shahnavaz (1993) stated that poor ergonomic design and working
postures, lack of task variety, and inadequate rest breaks are major factors associated with
musculoskeletal disorders among female workers. Similarly, Riaz et al. (2022) reported that poor
ergonomic posture could lead to frequent musculoskeletal pain and difficulties in performing
routine office and household tasks. Consistent with these findings, Norouzi et al. (2021) found that
an ergonomics-focused exercise program could reduce the prevalence of musculoskeletal disorders
and improve the quality of life for housewives. A study on surgeons also indicated that an
ergonomics application and a specific physical exercise program could reduce work-related
musculoskeletal disorders among surgeons (Giagio et al., 2019). Another study on office workers
found that ergonomic training interventions significantly reduced musculoskeletal disorders in the
neck and upper extremities among office workers (Sohrabi and Babamiri, 2021).

These results suggest that the EEP could be an effective approach not only in treating
musculoskeletal disorders but also in preventing such disorders. Integrating ergonomic applications
into daily routines, combined with regular physical activity, can reduce these risks. Specific and
regular exercises targeting the core muscles, as applied in the EEP, can strengthen the muscles
around the spine, providing better support and reducing the probability of injury (Akuthota et al.,
2008). Additionally, improved neuromuscular control of postural and topographic regions
contributes to more efficient functional movements, enhancing body balance, back muscle
strength, and endurance (Zemkovd and Zapletalova, 2022). The repetitive movements, heavy
lifting, bending, and incorrect postures encountered during household activities such as cleaning,
cooking, childcare, and other household chores often lead to back, neck, shoulder, and knee pain in
housewives (Fong and Law, 2008; Hasan, 2020; Mondal and Bhattacharjee, 2022; Ranasinghe et al,,
2016), and exercise programs like the EEP have potential benefits in reducing these burdens. In
conclusion, the 12-week EEP showed a significant positive impact on reducing musculoskeletal
disorders among housewives. These findings emphasize the importance of integrating ergonomic
practices and regular physical activity into daily routines to enhance quality of life and prevent
musculoskeletal issues. Moreover, a well-structured body composition and improved quality of life
through the EEP can positively affect the psychology of housewives. Future studies can explore the
potential for implementing similar programs on a larger scale and investigate their long-term
benefits.

References

Aaron, K., Vaughan, J., Gupta, R., Ali, N., Beth, A., Moore, J.,, Ma, Y., Ahmad, I., Jackler, R., &
Vaisbuch, Y. (2021). The risk of ergonomic injury across surgical specialties. PloS one, 16 2,
e0244868. https://doi.org/10.1371/journal.pone.0244868.

Akuthota, V., Ferreiro, A.,, Moore, T., & Fredericson, M. (2008). Core Stability Exercise
Principles. Current Sports Medicine Reports, 7, 39-
44, https://doi.org/10.1097/01.CSMR.0000308663.13278.69.

Amick, B., Robertson, M., DeRango, K., Bazzani, L., Moore, A., Rooney, T., & Harrist, R. (2003). Effect
of Office Ergonomics Intervention on Reducing Musculoskeletal Symptoms. Spine, 28, 2706-
2711. https://doi.org/10.1097/01.BRS.0000099740.87791.F7.

Antwi-Afari, M., Li, H., Edwards, D., Parn, E., Seo, J., & Wong, A. (2017). Biomechanical analysis of
risk factors for work-related musculoskeletal disorders during repetitive lifting task in

https://doi.org/10.22521/unibulletin.2024.131.2 Published online by Universitepark Press


https://doi.org/10.22521/unibulletin.2024.131.2
https://doi.org/10.1371/journal.pone.0244868
https://doi.org/10.1097/01.CSMR.0000308663.13278.69
https://doi.org/10.1097/01.BRS.0000099740.87791.F7

Malkog et al. | 37

construction workers. Automation in Construction, 83, 41-
47. https://doi.org/10.1016/J.AUTCON.2017.07.007.

Briggs, A., Cross, M., Hoy, D., Sanchez-Riera, L., Blyth, F., Woolf, A, & March, L. (2016).
Musculoskeletal Health Conditions Represent a Global Threat to Healthy Aging: A Report for
the 2015 World Health Organization World Report on Ageing and Health. The Gerontologist,
56 Suppl 2, S243-55. https://doi.org/10.1093/geront/gnw002.

Briggs, A., Woolf, A., Dreinhofer, K., Homb, N., Hoy, D., Kopansky-Giles, D., Akesson, K., & March, L.
(2018). Reducing the global burden of musculoskeletal conditions. Bulletin of the World
Health Organization, 96, 366 - 368. https://doi.org/10.2471/BLT.17.204891.

Brooks, P. (2006). The burden of musculoskeletal disease—a global perspective. Clinical
Rheumatology, 25, 778-781. https://doi.org/10.1007/s10067-006-0240-3.

Chavalitsakulchai, P., & Shahnavaz, H. (1993). Ergonomics method for prevention of the
musculoskeletal discomforts among female industrial workers: physical characteristics and
work factors. Journal of human ergology, 22 2, 95-
113. https://doi.org/10.11183/JHE1972.22.95.

Colak S., Yener M. D., Colak T., Bamacg B., Colak E., Son M., (2017A) “An Investigation of the
Ergonomic Approach to Sportsmen and Musculoskeletal System Related Complaint.”, 3rd
International Conference on Lifelong Education and Leadership (ICLEL2017, Porto, Portugal,
12 - 14 September 2017.

Colak S., Guzelordu D., Colak T., Bamac B., Sivri I., Colak E., Ors A.(2017B) “Biiro calisanlarinda
ergonomik yaklasim ve buna bagl olusan kas-iskelet sitemi rahatsizliklarinin arastirilmasi”,
2nd World Congress on Lifelong Education, Antalya, Tirkiye, 14 - 15 April 2017.

Dennerlein, J., Hopcia, K., Sembajwe, G., Kenwood, C., Stoddard, A., Tveito, T., Hashimoto, D., &
Sorensen, G. (2012). Ergonomic practices within patient care units are associated with
musculoskeletal pain and limitations. American journal of industrial medicine, 55 2, 107-
16. https://doi.org/10.1002/ajim.21036.

Dischiavi, S., Dischiavi, S., Wright, A., Hegedus, E., & Bleakley, C. (2018). Biotensegrity and
myofascial chains: A global approach to an integrated kinetic chain. Medical hypotheses,
110, 90-96. https://doi.org/10.1016/j.mehy.2017.11.008.

Engels, J., & Gulden, J. (1996). Work related risk factors for musculoskeletal complaints in the
nursing profession: results of a questionnaire survey. Occupational and Environmental
Medicine, 53, 636 - 641. https://doi.org/10.1136/0em.53.9.636.

Ekberg K, Bjorkqvist B, Malm P, Bjerre-Kiely B, Karlsson M, Axelson O. (1994). Case-Control Study of
Risk Factors for Disease in the Neck and Shoulder Area. Occupational and Environmental
Medicine 51:262-266.

Fong, K., & Law, C. (2008). Self-Perceived Musculoskeletal Complaints: Relationship to Time Use in
Women Homemakers in Hong Kong. Journal of Occupational Rehabilitation, 18, 273-
281. https://doi.org/10.1007/s10926-008-9142-3.

Gallagher, S., & Barbe, M. (2022). Musculoskeletal Disorders. Ergonomics in the Dental
Office. https://doi.org/10.1002/9781119365686.ch2.

Giagio, S., Volpe, G., Pillastrini, P., Gasparre, G., Frizziero, A., & Squizzato, F. (2019). A Preventive
Program for Work-related Musculoskeletal Disorders Among Surgeons: Outcomes of a
Randomized Controlled Clinical Trial. Annals of
Surgery. https://doi.org/10.1097/SLA.0000000000003199.

Hasan, M. (2020). Musculoskeletal Pain among Rural Homemakers and their Health Seeking
Behaviors. Current Trends in Clinical & Medical
Sciences. https://doi.org/10.33552/ctcms.2020.01.000527.

https://doi.org/10.22521/unibulletin.2024.131.2 Published online by Universitepark Press


https://doi.org/10.22521/unibulletin.2024.131.2
https://doi.org/10.1016/J.AUTCON.2017.07.007
https://doi.org/10.1093/geront/gnw002
https://doi.org/10.2471/BLT.17.204891
https://doi.org/10.1007/s10067-006-0240-3
https://doi.org/10.11183/JHE1972.22.95
https://doi.org/10.1002/ajim.21036
https://doi.org/10.1016/j.mehy.2017.11.008
https://doi.org/10.1136/oem.53.9.636
https://doi.org/10.1007/s10926-008-9142-3
https://doi.org/10.1002/9781119365686.ch2
https://doi.org/10.1097/SLA.0000000000003199
https://doi.org/10.33552/ctcms.2020.01.000527

Malkog et al. | 33

Huang, A. (2017). Coordinated development of the limb musculoskeletal system: Tendon and
muscle patterning and integration with the skeleton. Developmental biology, 429 2, 420-
428. https://doi.org/10.1016/j.ydbio.2017.03.028.

lolascon, G., Ruggiero, C., Fiore, P., Mauro, G., Moretti, B., & Tarantino, U. (2019). Multidisciplinary
integrated approach for older adults with symptomatic osteoarthritis: SIMFER and SI-GUIDA
Joint  Position  Statement. European  journal of  physical and  rehabilitation
medicine. https://doi.org/10.23736/51973-9087.19.05837-4.

Keshmarzi, S., Gheitasi, M., & Miri, H. (2018). The effects of six weeks of Core stabilization exercise
on pain, Functional disability and Isometric strength of the trunk and lower extremities
Muscle in women with patellofemoral pain syndrome. Advances in Nursing & Midwifery, 27,
8-16. https://doi.org/10.22037/ANM.V26194.17865.

Koele, R., Volker, G., Vree, F., Gestel, M., Koke, A., & Vlieland, T. (2014). Multidisciplinary
rehabilitation for chronic widespread musculoskeletal pain: results from daily
practice. Musculoskeletal care, 12 4, 210-20. https://doi.org/10.1002/msc.1076.

Lee, S., Barros, F., Castro, C., & Sato, T. (2020). Effect of an ergonomic intervention involving
workstation adjustments on musculoskeletal pain in office workers—a randomized
controlled clinical trial. Industrial Health, 59, 78 - 85.
https://doi.org/10.2486/indhealth.2020-0188.

Mondal, J., & Bhattacharjee, T. (2022). Prevalence of Work-related Musculoskeletal Disorders
among Rural Housewives in Central India.Asian Pacific Journal of Health
Sciences. https://doi.org/10.21276/apjhs.2022.9.2.37.

Murphy, A., Muldoon, S., Baker, D., Lastowka, A., Bennett, B., Yang, M., & Bassett, D. (2018).
Structure, function, and control of the human musculoskeletal network. PLoS Biology,
16. https://doi.org/10.1371/journal.pbio.2002811.

Norouzi, S., Tavafian, S., Cousins, R., & Mokarami, H. (2021). Study protocol for a randomized
controlled trial to improve the quality of life of housewives with musculoskeletal disorders: a
health promotion intervention based on a participatory ergonomic approach—the
Housewives Ergonomic Intervention (HEI) trial. Trials, 22. https://doi.org/10.1186/s13063-
021-05436-w.

Punnett, L. (2014). Musculoskeletal disorders and occupational exposures: How should we judge
the evidence concerning the causal association? Scandinavian Journal of Public Health, 42,
49 - 58. https://doi.org/10.1177/1403494813517324.

Ranasinghe, P., Atukorala, I, Samaranayake, A., & Gunawardana, N. (2016). SAT0504 Prevalence
and Correlates of Household Work Related Musculoskeletal Disorders in Low Back Region
among Sri Lankan Housewives. Annals of the Rheumatic Diseases, 75, 852 -
852. https://doi.org/10.1136/ANNRHEUMDIS-2016-EULAR.2832.

Riaz, S., Jawad, R., Nawaz, H., Haider, A., Akhtar, I., & Siddique, S. (2022). Functional outcomes of
poor ergonomic posture in university
workers. BioMedica. https://doi.org/10.51441/biomedica/5-706.

Robertson, M., Ciriello, V., & Garabet, A. (2013). Office ergonomics training and a sit-stand
workstation: effects on musculoskeletal and visual symptoms and performance of office
workers. Applied ergonomics, 44 1, 73-85. https://doi.org/10.1016/j.apergo.2012.05.001.

Rombaut, L., Malfait, F., Cools, A., Paepe, A., & Calders, P. (2010). Musculoskeletal complaints,
physical activity and health-related quality of life among patients with the Ehlers—Danlos
syndrome  hypermobility  type. Disability  and  Rehabilitation, 32, 1339 -
1345. https://doi.org/10.3109/09638280903514739.

Sunay, H., Uyar, Y., Bal, E., & Ayyildiz, E., (2020). Analysis Of Trainers’ Wellness In Turkey. Acta
Medica Mediterranea , vol.36, no.4, 2371-2375.

https://doi.org/10.22521/unibulletin.2024.131.2 Published online by Universitepark Press


https://doi.org/10.22521/unibulletin.2024.131.2
https://doi.org/10.1016/j.ydbio.2017.03.028
https://doi.org/10.23736/S1973-9087.19.05837-4
https://doi.org/10.22037/ANM.V26I94.17865
https://doi.org/10.1002/msc.1076
https://doi.org/10.21276/apjhs.2022.9.2.37
https://doi.org/10.1371/journal.pbio.2002811
https://doi.org/10.1186/s13063-021-05436-w
https://doi.org/10.1186/s13063-021-05436-w
https://doi.org/10.1177/1403494813517324
https://doi.org/10.1136/ANNRHEUMDIS-2016-EULAR.2832
https://doi.org/10.51441/biomedica/5-706
https://doi.org/10.1016/j.apergo.2012.05.001
https://doi.org/10.3109/09638280903514739

Malkog et al. | 34

Sohrabi, M., & Babamiri, M. (2021). Effectiveness of an ergonomics training program on
musculoskeletal disorders, job stress, quality of work-life and productivity in office workers:
a quasi-randomized control trial study. International Journal of Occupational Safety and
Ergonomics, 28, 1664 - 1671. https://doi.org/10.1080/10803548.2021.1918930.

Takahashi, N., Takatsuki, K., Kasahara, S., & Yabuki, S. (2019). Multidisciplinary pain management
program for patients with chronic musculoskeletal pain in Japan: a cohort study. Journal of
Pain Research, 12, 2563 - 2576. https://doi.org/10.2147/JPR.S212205.

Unver, G. (2023). Examination of physical activity levels of young adults. Mediterranean Journal of
Sport Science, 6(1), 1016-1025.

Woolf, A., & Pfleger, B. (2003). Burden of major musculoskeletal conditions. Bulletin of the World
Health Organization, 81 9, 646-56. https://doi.org/10.1590/S0042-96862003000900007.

Woolf, A., Erwin, J., & March, L. (2012). The need to address the burden of musculoskeletal
conditions. Best practice & research. Clinical rheumatology, 26 2, 183-
224. https://doi.org/10.1016/j.berh.2012.03.005.

Yassi, A. (2000). Work-related musculoskeletal disorders. Current Opinion in Rheumatology, 12, 124-
130. https://doi.org/10.1097,/00002281-200003000-00006.

Zemkova, E., & Zapletalovd, L. (2022). The Role of Neuromuscular Control of Postural and Core
Stability in Functional Movement and Athlete Performance. Frontiers in Physiology,
13. https://doi.org/10.3389/fphys.2022.796097.

About The Contributor(s)

Nagehan Malkog, Kocaeli University, Faculty of Sports Sciences, Kocaeli, Turkiye
Email: malkocnagehan@gmail.com

Serap Colak, Kocaeli University, Faculty of Sports Sciences, Kocaeli, Tlrkiye

Nedim Malkog is an Associate Professor at the Department of Exercise and Sport Sciences,
University of Health Sciences, Istanbul, Turkiye

E-mail: nedim.malkoc@sbu.edu.tr

ORCID ID: https://orcid.org/0000-0003-4599-3547

Yeliz Pehlivan, University of Health Sciences, Hamidiye Faculty of Life Sciences, Department of
Exercise and Sports Sciences, Istanbul, Turkiye

Publisher’s Note: UNIVERSITEPARK Limited remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

https://doi.org/10.22521/unibulletin.2024.131.2 Published online by Universitepark Press


https://doi.org/10.22521/unibulletin.2024.131.2
https://doi.org/10.1080/10803548.2021.1918930
https://doi.org/10.2147/JPR.S212205
https://doi.org/10.1590/S0042-96862003000900007
https://doi.org/10.1016/j.berh.2012.03.005
https://doi.org/10.1097/00002281-200003000-00006
https://doi.org/10.3389/fphys.2022.796097
mailto:malkocnagehan@gmail.com
mailto:nedim.malkoc@sbu.edu.tr
https://orcid.org/0000-0003-4599-3547

