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Abstract

Introduction: Chronic musculoskeletal pain significantly impacts the quality of life and physical pro-
ductivity of women engaged in agrarian labour within rural settings. This study examined the efficacy
of a hybrid rehabilitation approach specifically designed for this demographic in low-resource envi-
ronments.

Objective: This study aimed to evaluate a hybrid rehabilitation program combining field-based acti-
vities and tele-exercises to manage pain and improve functional muscle strength among rural Iraqi
women.

Methodology: A quasi-experimental pre-test-post-test cohort study was conducted among sixty-six
women who had extensive histories of agrarian labour in the Hamdaniya District. The twelve-week
intervention integrated home-based exercises delivered via mobile video applications with twice-
weekly field sessions featuring culturally familiar games, while physical assessments utilized a hand-
held dynamometer and the Numeric Rating Scale-11.

Results: The data indicated that the majority of participants suffered from severe lower back and
extremity pain at baseline. Following the intervention, significant improvements in muscle strength
were recorded across all targeted regions, and pain levels transitioned from severe to either mode-
rate or mild, with several cases reaching complete resolution.

Discussion: These findings aligned with previous studies suggesting that supervised exercise pro-
grams effectively mitigate chronic occupational pain. The results contrasted favourably with tradi-
tional clinical models by demonstrating that culturally adapted physical activity increases participant
adherence and social engagement in rural communities.

Conclusions: The hybrid rehabilitation program successfully reduced chronic pain and enhanced the
functional capacity of rural Iraqi women. The model presents a feasible, low-cost therapeutic strategy
for improving musculoskeletal health in resource-limited settings.
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Resumen

Introduccién: El dolor musculoesquelético crénico impacta significativamente la calidad de vida y la
productividad fisica de las mujeres dedicadas a labores agricolas en entornos rurales. Este estudio
examind la eficacia de un enfoque de rehabilitacion hibrido disefiado especificamente para este
grupo demografico en entornos de escasos recursos.

Objetivo: La investigacién tuvo como objetivo evaluar un programa de rehabilitacién hibrido que
combin actividades de campo y tele-ejercicios para controlar el dolor y mejorar la fuerza muscular
funcional en mujeres rurales iraquies.

Metodologia: Se realiz6 un estudio de cohorte cuasi-experimental de pre-test y post-test con sesenta
y seis mujeres en el distrito de Hamdaniya que tenian amplios antecedentes de trabajo agricola. La
intervencién de doce semanas integroé ejercicios en el hogar enviados mediante aplicaciones de video
movil con sesiones de campo bisemanales que incluyeron juegos culturalmente familiares, mientras
que las evaluaciones fisicas utilizaron un dinamémetro manual y la Escala de Calificacién Numérica-
11.

Resultados: Los datos indicaron que la mayoria de las participantes sufrian dolor severo en la zona
lumbar y en las extremidades al inicio. Tras la intervencion, se registraron mejoras significativas en
la fuerza muscular en todas las regiones evaluadas y los niveles de dolor pasaron de severos a mode-
rados o leves, con varios casos alcanzando la resolucién completa.

Discusién: Estos hallazgos coincidieron con la literatura previa que sugiere que los programas de
ejercicio supervisados mitigan eficazmente el dolor ocupacional crénico. Los resultados contrastaron
favorablemente con los modelos clinicos tradicionales al demostrar que la actividad fisica adaptada
culturalmente aument6 la adherencia de las participantes y la participacién social en las comunida-
des rurales.

Conclusiones: El programa de rehabilitacion hibrido redujo con éxito el dolor crénico y mejoré la
capacidad funcional de las mujeres rurales iraquies. Este modelo representa una estrategia terapéu-
tica factible y de bajo costo para mejorar la salud musculoesquelética en entornos con recursos limi-
tados.

Palabra’s clave

Dolor musculoesquelético; Irak; salud de la mujer rural; tele-ejercio.
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Introduction
___________________________________________________________________________________________________________________________|
In rural Iraqi contexts, women face a complex dual burden shaped by both occupational demands and
social health determinants. In addition to extensive domestic responsibilities including childcare and
household maintenance, many women engage in strenuous agrarian labour. This continuous exposure
to repetitive tasks and physical overexertion leads to cumulative musculoskeletal strain, typically man-
ifesting as persistent pain in the lower back, neck, and extremities. Activities such as prolonged standing,
kneeling, and heavy lifting are recognized risk factors for work-related musculoskeletal disorders
(WMSDs). These conditions significantly impair productivity, functional capacity, and general well-be-
ing (Abreu et al., 2025).

High prevalence rates in the cervical and lumbar regions are further exacerbated by poor postural hab-
its, inadequate job design, and age-related functional decline (Barreto-andrade, 2025; Ganesh et al,,
2016; Hulshof et al., 2021). Previous research studies indicate that back pain affects more than 60% of
agrarian labourers, with substantial morbidity reported in the limbs (Osborne et al., 2010; Walker-Bone
& Palmer, 2002).

Although it reinforces cultural identity and social resilience, agrarian labour, generates significant
health vulnerabilities (Firman, 2025). Rural women often navigate intersecting economic and social
constraints, where limited financial resources and reduced health literacy restrict access to specialized
rehabilitation or ergonomic education. Traditional gender roles frequently prioritize family care over
personal health, while psychosocial stressors related to economic insecurity further intensify chronic
strain. Furthermore, geographic isolation and inadequate infrastructure create additional barriers to
healthcare access. Consequently, rural populations exhibit higher musculoskeletal pain prevalence than
urban residents owing to these lifestyle factors and restricted preventive care (Alonso et al., 2018; Fathe
etal, 2022; Hogg et al,, 2021). Globally, rural residents performing heavy manual labour are dispropor-
tionately affected by WMSDs resulting from long working hours, heavy lifting, and sustained awkward
postures (Akbar et al., 2023; Mesa-Castrillon-Beckenkamp, et al., 2024), particularly in relation to long
working hours, heavy loads, and sustained awkward postures (Ganesh et al., 2016; Osborne et al., 2010).

In response to these systemic challenges, telerehabilitation emerges as a viable strategy for delivering
flexible care in resource-limited settings (Abdullah Fathe et al., 2024). Telemedicine-based interven-
tions demonstrate improved adherence and convenience for underserved populations (Bashshur et al,,
2014; Rockwell & Gilroy, 2020).

Accordingly, this research evaluates a hybrid rehabilitation program that integrates clinical exercises
with culturally familiar games to manage musculoskeletal pain among rural Iraqi women. The inclusion
of gamified elements enhances motivation and social engagement, which is essential for long-term ad-
herence. Evidence suggests that gamified interventions effectively reduce pain intensity while promot-
ing social participation (Henriques et al.,, 2025).

By addressing both physical function and contextual social factors, this study proposes a context-sensi-
tive model to mitigate chronic musculoskeletal conditions in rural environments, highlighting a scalable
solution for improving regional public health.

Method
___________________________________________________________________________________________________________________________|
Study Design This research followed a quantitative approach with a quasi-experimental design, specifi-
cally utilizing a pre-test and post-test model without a control group. This design was selected to evalu-
ate the efficacy of the intervention within a specific, hard-to-reach population where establishing a sep-
arate control group was not logistically feasible.

Participants

The study population consisted of female residents associated with the Church of the Sisters of the Vir-
gin Mary in the Hamdaniya district, Nineveh, Iraq. From an initial group of 550 women who attended a
health awareness lecture, a purposive sample of 66 participants was selected based on their voluntary
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interest and reported musculoskeletal symptoms. The average age of the participants was 46 years. De-
mographic data revealed that 81.81% were housewives and 18.19% held external jobs; however, all
participants had a history of 18-23 years of demanding agrarian labour. Inclusion was based on the
presence of chronic pain in the limbs, back, or neck. This link is referred to as the activities of the church:
https://www.acimena.com/amp/news/2668/mltk-akhoat-mrym-albtol-yftth-mhrganh-alsabaa-
baanoan-alknys-alsryanyw-aamk-otarykh-okdas

Procedure

The intervention consisted of a twelve-week Combined Rehabilitation Program (CRP). This program
integrated two distinct components: tele-exercise and field-based sessions. The tele-exercise portion
comprised 24 therapeutic units delivered via 28 instructional videos through the WhatsApp platform.
This allowed for remote supervision and provided a flexible solution for women whose domestic re-
sponsibilities hindered daily travel. Simultaneously, field-based sessions were conducted twice weekly
at a local facility. These 45-60-minute sessions utilized culturally familiar popular games (PGs) to im-
prove motor skills and social motivation. Exercise was progressively intensified and maintained within
a pain-free range to ensure participant safety.

Instruments

Muscle strength across the upper extremities, trunk, and lower extremities was quantified in kilograms
using a handheld MicroFET2 dynamometer (Micro-Fit) (Versteegh et al.,, 2012). Physical flexibility was
also measured for the major muscle chains. To evaluate the impact of pain on daily living, the 11-point
Numeric Rating Scale (NRS-11) was employed, allowing participants to self-report the intensity of their
symptoms during functional activities (Hjermstad et al.,, 2011).

Physical Activity and Body Composition

Baseline anthropometric measurements were collected, including height, weight, and Body Mass Index
(BMI), were collected. Assessments specifically targeted the strength and flexibility of the anterior and
posterior thigh muscles, the cervical region, and the muscle groups acting on the shoulder, elbow, and
wrist. These metrics provided a comprehensive profile of the participants' functional health prior to and
following the 12-week intervention.

Data Analysis

Statistical analysis was performed using IBM-SPSS version 24 and SAS software version 9.4. Descriptive
statistics, including means and standard deviations, were calculated for all variables. To evaluate the
changes between pre-test and post-test measurements, paired sample t-tests were utilized. This method
was chosen to minimize individual variability by using each participant as their own control. Results
were reported with 95% confidence intervals, and statistical significance was set at a threshold of p < 0

Ethical Considerations

The study protocol received formal approval from the Scientific Committee of the College of Physical
Education and Sport Science at the University of Mosul (Approval No. S-1/24). The trial was also regis-
tered at ClinicalTrials.gov (NCT07129356). Due to the high rate of illiteracy among the target popula-
tion, informed consent was obtained verbally after a full explanation of the study objectives, in strict
accordance with the Declaration of Helsinki. https://clinicaltrials.gov/study/NCT07129356

Results
___________________________________________________________________________________________________________________________|
Table 1 referees the outcomes of pain level for participant pre and post 12 weeks postimplementation
of the HRP. The numbers of participants who suffered from pain in a variety of level for four areas of
body. According to (NRS-11) of pain, the measures indicate all participants agreed that they suffer from
lower back pain. However, it seems from results, all participant had severe pain in lower back in pre-
test and the pain reduced for (n = 38, 57.6%) to mild level in post-test, and (n = 22, 33.3%) of them the
pain became in moderate level, and (n = 5, 7.6%) of them their pain is disappeared, but (n = 1, 1.5%)
participant her pain has still in severe level. In addition, the results indicate only (n = 18, 27.3%) of
participants had suffered from neck pain and their pain were in level severe in pre-test, the post-tests
NI ' '
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indicate that (n = 2, 4.6%) of them had disappeared the pain, and (n =9, 20.9%) of them their pain had
reduced to mild level, while (n = 7, 16.3%) of them their pain became in moderate level.

Table 1. It shows the pain levels of participants before and after the rehabilitation program across four body areas according to (NRS-11) scale,
df = 65.

Pain Position Time None Mild Moderate Severe
Lower Back Pre-test 0 0 0 66 (100%)
Post-test 5 (7.6%) 38 (57.6%) 22 (33.3%) 1(1.5%)
Neck Pre-test 0 0 0 18 (27.3%)
Post-test 2 (4.6%) 9 (20.9%) 7 (16.3%) 0
Upper Extremities Pre-test 0 0 0 43 (65.1%)
pp Post-test 9 (20.9%) 22(51.2%) 11(25.6%) 0
Lower Extremities Pre-test 0 0 0 45 (68.2%)
Post-test 6 (13.3%) 25 (55.5%) 8 (17.7%) 1(2.2%)
The sale
o0 1 2 3 4 s 6 7 8 9 10
(NRS-11) : 1 : e 3 4 :
None Mild Moderate Sovere

In the upper extremities, (n = 43, 65.1%) of the participants had suffered from severe pain in the pre-
test, after the end of the HRP (n =9, 20.9%) their pain had disappeared (n = 22, 51.2%) and reduced to
mild pain, and (n = 11, 25.6%) had moderate pain. In the lower extremities (n = 45, 68.2%) of the par-
ticipants had suffered from severe pain in the pre-test, after the end of the HRP (n = 6, 13.3%) their pain
had disappeared and (n = 25, 55.5%) their pain had reduced to mild levels, and (n = 8, 17.7%) of them
had moderate pain. (Figure 1) shows the pain tests according to (NRS-11) of pain (Alghadir et al., 2018).

Figure 1. It shows number of participants experiencing different levels before and after the rehabilitation program across four body areas.
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Table 2 shows the statistical analysis of participants’ physical variables before and after CRP, along with
the normality test results. The data indicated a notable improvement in strength and flexibility, as evi-
denced by the increased mean scores of the post-tests. Specifically, the range of mean values for the
strength tests increased from (3.561+7.063) to (30.606+*4.461), to post-tests range of
(10.015 £ 6.131) to (34.667 + 5.064). The Kolmogorov-Smirnov test confirmed the normal distribution
of all variables prior to CRP (p < 0.05).

Additionally, slight reductions in body weight and BMI were observed. The mean weight decreased from
(78.935£10.561) kgto (77.161 * 10.804) kg post of CRP, and the BMI decreased from (32.017 + 4.307)
to (31.313 £ 4.543). Despite this change, BMI remained within the same World Health Organization
(WHO) classification.
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Table 2. Descriptive statistics and Kolmogorov-Smirnov normality test for physical variables before and after the CRP (N = 66, df = 65).

Variable Time Mean SE SD K-S test P Value
Rt Knee Extend, Pre 21.974 0.789 6.406 0.079 0.200*
-finee bxtending Post 30.264 0.827 6.721 0.073 0.200*
Lt Knee Extendin Pre 20.936 0.844 6.860 0.085 0.200*
' 8 Post 29312 0.790 6.417 0.089 0.200*
Rt Knee Flexion Pre 14.423 0320 2.601 0.044 0.200*
: Post 18.485 0331 2.690 0.065 0.200*
Lt Knee Fleion Pre 14.562 0.380 3.083 0.057 0.200*
: Post 18.136 0.343 2783 0.060 0.200*
. . Pre 13.770 0.412 3345 0.075 0.200*
Rt L. Limb Abducting Post 17.964 0.311 2.524 0.088 0.200*
. . Pre 13.677 0371 3.012 0.062 0.200*
Lt. L. Limb Abducting Post 17.926 0.294 2386 0.105 0.070*
. . Pre 14.633 0322 2613 0.050 0.200*
Rt. L. Limb Adducting Post 21352 0376 3.051 0.083 0.200*
. . Pre 14.985 0.386 3.136 0.075 0.200*
Lt. L Limb Adducting Post 20202 0.410 3.333 0.057 0.200*
. . Pre 12.752 0.296 2405 0.078 0.200*
Rt. Upper Limb Abducting Post 16.556 0.258 2.094 0.089 0.200*
. . Pre 12,518 0.353 2.870 0.106 0.063*
Lt. Upper Limb Abducting Post 16.421 0.343 2.786 0.070 0.200*
. Pre 14.015 0.304 2.470 0.064 0.200*
Rt Shoulder Flexion Post 17.561 0.297 2412 0.064 0.200*
. Pre 13.480 0.353 2.870 0.077 0.200*
Lt. Shoulder Flexion Post 17.388 0.385 3.127 0.110 0.047
. Pre 15.038 0.374 3.035 0.088 0.200*
Rt. Shoulder Extension Post 19.717 0312 2.536 0.096 0.200*
Lt Shoulder Extension Pre 14.600 0.357 2.899 0.066 0.200*
' Post 19.386 0.375 3.047 0.079 0.200*
Hyper Extend of Lower back from S.P. Pre 30.606 0.549 4.461 0.141 0.002
Post 34.667 0.623 5.064 0.095 0.200*
Pre 3.561 0.869 7.063 0.087 0.200*
Hyper Flexed of Lower back from L.S.P. Post 10.015 0.755 6.131 0.083 0.200*
Weisht Pre 78.935 1.300 10.561 0.094 0.200*
8 Post 77.161 1.330 10.804 0.089 0.200*
Bl Pre 32.017 295 4307 060 0.200*
Post 31.313 295 4543 084 0.200*

Note: SD, Standard Deviation; SE, Standard Error Mean; K-S, Kolmogorov-Smirnov test; Rt, right; Lt, left; S.P, Supine Position; L.S, Long Sitting
Position; BMI, Body mass index; N, Number of participants; P, Significant value; *Significant at p < 0.05. The unit measurement of strength tests
was (kg).

Table 3 shows the paired differences between pre-post-tests for study variables after the end of HRP,
which measured under 95% confidence interval (CI) in the lower range (0.779-9.540) and in the upper
range (2.770-7.211) for all study variables. The table also indicates that according to the t-test, there is
a significant difference between pre and post-tests in all study variables to favor the post-tests, and the
range of mean differences was (0.705, £0.219-8.376, £4.736), t(3.220-23.348) = 65, (p = 0.000-0.002).
Additionally, the results indicate that the participants lost some weight at the end of CRP. Although, the
CRP did not aim to lose weight directly, it was positive in shrinkage of fat mass due to the improvement
of muscle metabolism as a result of exercises.

Table 3. Paired t-test results for study variables before and after the CRP (df = 65).
Paired Differences

Study Variables Mean 95% CID t P Value
- SD SE
Diff Lower Upper

Pair 1 Rt. Knee Extending 8.289 4.931 0.607 9.502 7.077 13.658 0.000*
Pair 2 Lt. Knee Extending 8.376 4.736 0.583 9.540 7.211 14.367 0.000*
Pair 3 Rt. Knee Flex 4.062 2.472 0.304 4.670 3.454 13.348 0.000*
Pair 4 Lt. Knee Flex 3.574 2.844 0.350 4.273 2.875 10.211 0.000*
Pair 5 Rt. Limb Abducting 4.194 2.090 0.257 4.708 3.680 16.300 0.000*
Pair 6 Lt. Limb Abducting 4.248 2.112 0.260 4.768 3.729 16.341 0.000*
Pair 7 Rt. Lower Limb Adducting 6.718 2.355 0.290 7.297 6.139 23.171 0.000*
Pair 8 Lt. Lower Limb Adducting 5.217 3.033 0.373 5.962 4471 13.975 0.000*
Pair 9 Rt. Upper Limb Abducting 3.804 1.408 0.173 4.150 3.458 21.948 0.000*
Pair 10 Lt. Upper Limb Abducting 3.903 2.297 0.283 4.468 3.338 13.802 0.000*
Pair 11 Rt. Shoulder Flex 3.545 2.078 0.256 4.056 3.035 13.861 0.000*
Pair 12 Lt. Shoulder Flex 3.908 2.383 0.293 4.493 3.322 13.322 0.000*
Pair 13 Rt. Shoulder Extend 4.679 2.544 0.313 5.304 4.053 14.940 0.000*
Pair 14 Lt. Shoulder Extend 4.786 2.280 0.281 5.347 4.226 17.057 0.000*
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Hyper Extend of Lower back from

Pair 15 S b 4.061 1.413 0.174 4.408 3.713 23.348 0.000*
Pair1e  HyperFlexed ‘ifsl“gwer back from ¢ /o5 3.888 0.479 7.410 5.499 13.488 0.000*
Pair 17 Weight 1.775 4.050 0.498 0.779 2.770 3.560 0.001*
Pair 18 BMI 0.705 1.777 0.219 0.268 1.141 3.220 0.002*

Note: SD, Standard Deviation; SE, Standard Error Mean; CID, Confidence Interval of the Differenced, Differences; Rt, right; Lt, left; S.P, Supine
Position; L.S, Long Sitting Position; BMI, Body mass index; P, Significant value; *Significant at p < 0.05. The unit measurement of strength tests
was (kg).

Discussion
___________________________________________________________________________________________________________________________|
This study was motivated by direct community engagement that revealed unmet rehabilitation needs
among rural women in the Nineveh Plains. During a health awareness activity conducted as part of the
University of Mosul’s outreach initiatives, many women reported persistent musculoskeletal pain that
limited functional movement and daily activities. Access to services remained constrained by geo-
graphic, social, and caregiving barriers. These observations highlighted the need for a feasible, low-cost,
and context-appropriate approach, leading to the development of the present combined field-based and
tele-exercise program. Previous studies confirm the effectiveness of distance rehabilitation; for in-
stance, Hassan et al. found that tele-rehabilitation is a feasible alternative to conventional care, particu-
larly for patients with limited access to in-person therapy (Hassan et al., 2025).

Furthermore, the CRP provided meaningful improvements in pain reduction across the four areas ad-
dressed by this study. This serves as evidence for the efficacy of remote exercise combined with "popu-
lation games," which facilitated significant changes in muscle strength and body weight. This result sim-
ilar to what concluded Lombard et al. that a low intensity lifestyle program can prevent the persistent
weight gain observed in women and Key features included community integration, self-weighing, in-
cluding a mix of group, phone, and SMS text reminders (Lombard et al., 2016). Regarding pain reduction,
these results are consistent with Scriven et al. who confirmed that participants benefit from pain man-
agement programs and maintain positive perceptions of telehealth models (Scriven et al., 2019). The
present findings support the use of telehealth to deliver specialist care for persistent musculoskeletal
and joint pain to individuals in remote communities. The model also demonstrated that the positive
elements of group treatment can be successfully achieved through telehealth (Widyaningsih et al,,
2021).

Additionally, Mesa-Castrillon et al. confirmed that physiotherapist-delivered eHealth interventions pro-
vide clinically meaningful improvements in function compared to usual care for rural populations. Their
findings highlight the potential of eHealth to improve access to evidence-based exercise (Mesa-Castril-
lon- Simic et al., 2024). Similarly, eHealth-delivered interventions have proven beneficial for individuals
with low back pain and knee osteoarthritis (OA) (Mesa-Castrillon et al., 2021; Hulshof et al., 2021). All-
worth et al. also found that eHealth physiotherapy is highly acceptable to patients in rural Australia,
mirroring the acceptance seen in our Iraqgi cohort (Allworth et al., 2025).

Furthermore, the decrease in weight among participants—an indirect effect of the CRP on improving
muscle mass and decreasing fat mass—suggests improved metabolic function. This aligns with Gonza-
lez-Rocha et al. who concluded that resistance exercise positively affects muscle, fat, and bone mass.
Furthermore, Lombard et al. noted that community involvement, simple health messaging, and a mix of
group and mobile-based support are effective strategies for combating obesity among rural women
(Gonzalez-Rocha et al,, 2022). In addition, Lombard et al. concluded the community involvement, simple
health messages, small behavior changes, low burden, self-weighing, and a mix of group, phone, and SMS
all of them support the strategies to combat obesity for rural women (Lombard et al., 2016).

While Bradford et al. that telemedicine primarily serves specific use cases: rural healthcare access, spe-
cialty care in underserved areas, and virtual urgent care (Bradford et al., 2016). Additionally, Kichloo et
al. concluded that telemonitoring significantly reduces illness severity and improves overall health out-
comes. (Kichloo et al., 2020).

In this study, the CRP proved effective in improving participants' moods and social interactions by the
midpoint of the intervention. Participants became more interactive within their families and communi-
ties, reflecting a positive psychological impact. These effects align with Song et al. who found that rural
S, 1
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adults are particularly vulnerable to the negative effects of psychological distress on osteoarthritis
symptoms (Song et al., 2024). Notably, participants-maintained contact with the researchers after the
study concluded, expressing a strong interest in future physical activity programs due to the substantial
health and social benefits they experienced.

Study limitations

One of the key limitations is the widespread cultural and societal resistance encountered in rural-com-
munities, and lack of awareness about therapeutic exercise programs may lead to low participation.
Additionally, traditional customs and social norms pose challenges for researchers implementing and
evaluating such interventions. However, it is recommended that future work should consider similar
requirements in other countries that have been able to achieve greater awareness of the health benefits
of therapeutic exercise, activities and recreational games for health promotion. Moreover, it incorpo-
rated psychological and social indicators to evaluate participant engagement and assess the broader
impact of such rehabilitation programs on rural women'’s functional productivity, social participation,
and overall quality of life.

Conclusions

. ______________________________________________________________________|
CRP proved effective in alleviating musculoskeletal pain among rural women, while also yielding addi-
tional benefits in terms of weight reduction, improved BMI, and enhanced psychosocial well-being. Fur-
thermore, participants reported a more favorable perception of the long-term value of exercise as a sus-
tainable approach to pain management, particularly when compared to conventional methods such as
pharmacological treatments.
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