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Abstract

The opening of the 21% Century has seen culture-centric dances being overtaken by modernity,
industrialization and globalization. Culture-centric dances are ac conduit for transmission of cultural
heritage from one generation to the next and a rich source of cultural identity that reinforces social bonds.
More importantly, dances have invaluable physiological benefits which should not be underestimated. The
study sought to unpack the quantitative efficacy of the Zimbabwe’s Chinyambera, Mhande and
Ngororombe culture-centric dances in improving systolic and diastolic blood pressure. A quasi
experimental design was adopted to explore effects of an 8-week dance programme on the selected
cardiovascular markers. An experimental group comprising 138 mixed sex dancers was used. To ensure
validity and reliability, pre and post measurements of systolic and diastolic blood pressure were obtained
using standardised instruments. Paired samples t-tests in STATA 18 (p<005) were used to analyse data.
The 95% confidence level statistical significance was used with a 5% margin of error acceptable. Key
findings indicated significant reduction following intervention (p<0.001.) Systolic blood pressure
decreased by 5.96-6.52mmHg and diastolic blood pressure by 4.33-6.50mmHg. Ethically, approval and
informed consent were obtained. Participant confidentiality was maintained through anonymization,
health screening was done and the control group received the intervention post-study. The study could
assist rural communities and the broader nation in lowering healthcare costs by promoting affordable
interventions for prevention, maintenance and restoration of good health. Intergenerational participation
and community based initiatives can further enhance systolic and diastolic blood pressure improvement.
Further research should explore dance-based rehabilitation, monitoring and long term effects on health.

Keywords: culture-centric dance, physiological biomarkers, systolic blood pressure, diastolic blood
pressure.

Introduction

The modern-day world is characterized by a lifestyle that is different from the way communities lived in
the past. Inventions of the computer, development of digital satellite television, scientific discoveries and
rapid changes in lifestyle have brought about numerous changes to social lives and health. Facts on how
quickly Non-Communicable Diseases (NCDs) are affecting the world are a serious cause for concern
(Balwan & Kour, 2021; WHO 2020; Shah & Maheshwari, 2021). Lifestyle diseases, a subset of NCDs
that are mostly brought on by people's everyday routines or harmful activities (Balwan & Kour, 2021) are
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contributing to 71% of deaths world over and 75% in Sub-Saharan Africa (Bigna & Noubiap, 2019).
Africa and Zimbabwe in particular are equally affected. Data published by WHO (2020) reveals that
hypertension’s age adjusted death rate is 20.93 per 100 000 of population, leaving Zimbabwe ranked 78"
in the world. This is particularly worrisome for a nation like Zimbabwe that has been struggling with
economic downturns.

According to research, hypertension is a modifiable risk factor (Mills et al., 2020; WHO, 2021). Physical
activity, in particular, is a non-pharmacologic intervention that can be used inexpensively to reduce the
burden of lifestyle diseases, hypertension inclusive (Gibbs et al., 2021; Herrod et al., 2021; Zhu et al.,
2021). The increase in the proportion of people who rely on costly pharmacological therapy rather than
physical activity to control their blood pressure is concerning (Sorato et al., 2021). In rural and low income
communities where access to a gym is a pipeline dream, research to find alternative means of physical
activity becomes essential. In fact, culture-centric dance becomes an option of worthwhile consideration
because it is a low cost and accessible form of physical activity that can improve health. It therefore makes
this study critical as it sought to consider dance, an element of culture, as an alternative affordable
intervention to keep blood pressure within healthy limits. More interestingly, Zimbabwe's curriculum is
now heritage based and in sync with the same, the findings of this study may add weight and relevance by
recommending scientifically proven heritage-based physical activity.

Culture-centric dances have distinctive movement qualities that can make the difference between a
sedentary and an active lifestyle. Physical activity recommendations that produce desired health outcomes
have prescribed activities of varying intensities (Bull et al., 2021; WHO, 2020; US Department of Health
and Human Services, 2018), and a dose-response relationship has been investigated to determine the
amount of physical exertion that an individual should do to reduce the impact of lifestyle diseases.
Airhihenbuwa’s PEN-3 Model becomes central to this study to determine the same for culture-centric
dances in Masvingo Province, Zimbabwe. Aerobic dance, Zumba dance and Ballroom dance are examples
of MET activities that have been scientifically proven to be sufficient to reduce the impact of lifestyle
diseases (US Department of Health and Human Services, 2018; WHO 2018), but none are ethno-cultural
in nature. It therefore makes this novel and culturally grounded study relevant.

This paper presents data from a broader study which assessed the efficacy of culture-centric dances on
selected physiological biomarkers. The study tested the hypothesis that there is no significant difference
between pre-test and post-test selected biomarkers of culture-centric dancers in the control and
experimental groups. This paper specifically focuses on Chinyambera, Mhande and Ngororombe to test
the hypothesis of difference between pre-test and post-test systolic and diastolic blood pressure of culture-

centric dancers in the control and experimental groups.

Location

Figure 1 Map of Zimbabwe
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This study was carried out in Masvingo Province, Zimbabwe, with a focus on three culturally significant
districts namely; Masvingo, Bikita, and Mwenezi (Chingarande et al., 2020). Figure 1 shows the map of
Zimbabwe and Masvingo Province. Masvingo District is widely regarded as a centre of Shona cultural
heritage and the presence of the UNESCO World Heritage Site, the Great Zimbabwe Monuments
amplifies the point. The province as a whole is known for its historical and cultural significance and the
strong preservation of traditional dance practices in these areas made the region suitable for examining
culture-based approaches to health promotion.

Methodology

The study adopted the quasi-experimental pre-test post-test research design research design as a result of
practical limitations in randomizing participants from existing community dance groups. To maintain the
pre-existing harmony in their movement routines, purposive sampling was used to select participants from
registered Chinyambera, Mhande and Ngororombe cultural dance groups in Masvingo province, in order
to ensure relevance and investment. A strict eligibility criteria was followed for both the integrity of the
study and the safety of the research participants where only individuals aged between 18-65, free from
chronic illnesses, pregnancy or pharmacological treatment for lifestyle diseases were used in the study.
Chinyambera dance had 43, Mhande 48 and Ngororombe 47 mixed gender dancers who took part in the
study. The experimental groups were subjected to an 8 week intervention which they took part in three 50
minute dance sessions weekly. They would also take part in systematic warm up and cool down routines
prior to; and after and after the dances respectively. Initial physiological biomarkers, psychosocial
questionnaires, and physical tests were recorded for comparison with the recordings after the intervention
to determine the dances’ effects. This provided solid platform for scruitinising the results of the cultural
dance programme.

Intervention

The dance experimental factor was applied over a period of 8 weeks, a programme that sought to provide
a standardised dose of physical activity through Chinyambera, Mhande and Ngororombe dances. The
programme was structured such that participants took part in three 50 minute dance sessions per week.
This allowed for recovery while it also ensured regular exposure. Each session was under the supervision
of a research assistant and group leader to guarantee protocol adherence and participants’ safety. For the
entire 8-week period, intensity was progressively increased in line with the principle of progression and
overload in order to improve cardiovascular endurance, muscular strength and coordination. This was
done to ensure that physical activity becomes an implementable non-pharmaceutical intervention with
measurable physiological benefits through such systematic methods.

To ensure safety, every 50-minute session adhered to a predetermined tri-phasic framework. Each session
began with a systematic warm up which involved light aerobic movements to raise the heart rate, preparing
the neuromuscular system for the upcoming activities and promoting blood flow to the working
musculature. This was then followed by dynamic stretching. The main activity involved coordinated
culture-centric Chinyambera, Mhande and Ngororombe dances in response to the beat from the traditional
drum and music. These full body aerobic and anaerobic workouts stimulated the cardiorespiratory systems
to improve the cardiovascular systems under study. To bring the body to its normal working state, the
sessions ended with systematic cool down which gradually reduced in intensity followed by stretching of
large muscles largely involved in the activities to prevent injury and post-exercise discomfort and injury.
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Data Collection Procedure

The gathering of physiological data was a crucial component of this study which aimed to quantitatively
evaluate the biological impact of the 8-week Chinyambera, Mhande and Ngororombe dances intervention.
Measurements were conducted in a regulated clinical setting on two separate occasions to ensure
dependable baseline and post-intervention results; initially a week prior to the commencement of the
programme and subsequently a week after its completion. The pre-test post-test design was critical as it
allowed a clear distinction of the effect of the intervention by comparing research participants results
against their initial measurements. To mitigate confounding effects, the data collection environment was
standardised. All assessments were done at exactly the same time of the day for all the participants in
controlled temperature room that was quiet and participants were advised not to take alcohol, caffeine,
tobacco for at least 4 hours before the tests were conducted. They were also advised to fast for 12 hours.
Selected modern calibrated medical devices were used to record systolic and diastolic blood pressure
following a strict seated rest protocol. Participants were given a 15 minute quiet rest upon arrival to
stabilize their cardiorespiratory systems. Contech ABPM50B ambulatory blood pressure machine with a
one-size-fits all cuff was used to measure resting systolic and diastolic blood pressure. Three recordings
were taken after every 3 minutes, with the second and third readings averaged to determine an accurate
value.

Results

This segment presents data collected relative to the systolic and diastolic blood pressure. The STATA 18
statistics/data analysis software was used to carry out the one-sample and the paired differences t-tests.
Comparative tables on each of the three dances, Chinyambera, Mhande and Ngororombe were used to
present the mean results of the systolic and diastolic blood pressure prior to and after the performance of
each dance. For the experimental and control groups respectively.

Data Analysis by Descriptive Statistics

Mean Systolic blood pressure Before and After the Mhande, Chinyambera and Ngororombe Dances
Ho1: There is no significant difference between pre-test and post-test systolic blood pressure of culture-
centric dancers in the control and experimental groups.

STATA 18 on systolic blood pressure diastolic blood pressure prior to and after performance of each
dance, Mhande, Chinyambera and Ngororombe for both experimental and control groups and the results
were presented in table 1.

Table 1: Systolic blood pressure One-Sample T-Test
Test Value =0
[95% Confidence Interval]

Mean N Std. Dev | Std. Err Lower Upper
Mhande Dance
Experimental
Before 121.93 27 3.6682 .7059 120.47 123.38
After 115.41 27 2.2745 4377 114.51 116.31
Control
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Before 126.29 21 3.3637 7340 124.75 127.82
After 123.33 21 2.6708 .5828 122.12 124,55
Chinyambera

Dance

Experimental

Before 123.19 27 2.8016 5392 122.08 124.29
After 117.22 27 3.5984 .6925 115.80 118.65
Control

Before 122.82 17 3.0049 .7288 121.28 124.37
After 121.47 17 3.1048 .7530 119.87 123.07
Ngororombe

Dance

Experimental

Before 123.08 26 3.9590 1764 121.48 124.68
After 116.81 26 4.6477 9115 114.93 118.69
Control

Before 122.25 20 3.9587 .8852 120.40 124.10
After 120.40 20 3.7753 .8442 118.63 122.17

The one sample t-test was carried out assuming equal variances. The results gave a mean systolic blood
pressure of 121.93mmHg before Mhande dance was taken and a respective mean systolic blood pressure
of 115.41mmHg, with 95% CI (120.47 123.38) and 114.51 116.31), respectively. These group means
show that the systolic blood pressure before the dance (121mmHg) is higher than after the dance
(115mmHg) thus suggesting a reduction in systolic blood pressure. The control group had a mean systolic
blood pressure of 126mmHg and 123mmHg respectively, before and after the dance, which indicates a
slight decrease in the participants’ systolic blood pressure after the dance. Chinyambera and Ngororombe
which had both an initial mean systolic blood pressure of approximately 123mmHg, recorded a mean
systolic pressure of 117mmHg and 116mmHg respectively after the experiment at 95% CI of (115.80;
118.65) and (114.93; 118,69) each.

Comparative Mean Systolic blood pressure differences after the dances.

Paired samples t-tests for Chinyambera Mhande and Ngororombe dances are presented in table 4.2. The
Mhande dance had the highest mean difference (6.518mmHg), with a 95% CI (5.1378 7.8992), followed
by Ngororombe dance (6.2692mmHg), with a 95%CI (4.4040 8.1344), while the Chinyambera dance
trailed with a mead difference (5.9630mmHg), and 95%CI (4.3265 7.5995). All the three types of dances
exhibited a higher mean systolic blood pressure difference compared to their respective control groups.
A mean difference of 6.52mmHg and a high t-value, t (26)-9.7043p<0.001 at 95% CI (5.1378 7.8992),
indicates that there is a statistically significant difference in the mean systolic blood pressure after the
Mhande dance than before. A high t-value (9.7043) indicates that the difference between the means of the
systolic blood pressure before and after Mhande dance is more notable compared to the variability. This
implies that the Mhande dance has a significant difference on the systolic blood pressure

Also, the 95%CI (5.1378 7.8992) excludes zero, thus reinforcing the suggestion of the significant
difference in systolic blood pressure before and after the dance. Since the p-value (P|T>t|=0.0000) is less
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than 0.05, the null hypothesis that there is no significant difference between pre-test and post-test systolic
blood pressure] of culture-centric dancers in experimental group is therefore rejected and concluded that
the Mhande dance significantly reduces the average systolic blood pressure of individuals.

Table 2: Systolic blood pressure Paired Samples T-Test
Paired Differences

95%
Confidence
Std. Interval of the
Std. Error Difference Sig. (2-
Mean |Deviation | Mean Lower |Upper |t df |tailed)

Mhande Dance
Experiment 26
Before — After 6.5185(3.4903 6717 5.1378|7.8992 |9.7043 .0000
Control

2.95243.0574 .6672 1.5607 |4.3441 |4.4252 |20 |.0001
Before — After

Chinyambera Dance
Experiment

Before-After 5.9630|4.1369 .7961 4.3265|7.5995 |7.4898 |26 |.0000
Control
Before — After 1.3529 (1.2217 .2963 7248 |.1.9811 |4.5659 |16 |.0002
Ngororombe Dance
Experiment

Before — After 6.2692 |4.6179 .9056 4.4040|8.1344 (6.9225 |25 |.0000
Control
Before — After 1.8500 |1.8144 4057 1.0008 [2.6992 |4.5598 |19 |.0001

The Ngororombe dance also gave a high mean difference of 6.27mmHg and a high t-value, t (26)=6.9225,
p<0.001 at 95%CI (4.4040 8.1344), indicates that there us a statistically significant difference in the mean
systolic blood pressure after the participants were exposed to Ngororombe dance than before. A high T-
value (6.9225) indicates that the difference between the means of the systolic blood pressure before and
after the Ngororombe dance is more notable comparable to the variability. This implies that the dance has
a significant effect on the systolic blood pressure. Also, the 95%CI (4.4040 8.1344) excludes zero, thus
reinforcing the suggestion of the significant difference in systolic blood pressure before and after the
dance. Since the P-value (P|T>t|=0.0000) is less than 0.05, the null hypothesis that there is no significant
difference between pre-test and post-test systolic blood pressure of culture-centric dancers in the
experimental group is rejected and it is concluded that Ngororombe dance significantly reduces the
average systolic blood pressure of individuals. Chinyambera dance also showed a great effect on the
systolic blood pressure with relatively high mean difference of 5.96mmHg and a high t-value, t (26)
=7.4898, p < 0.001 at 95%CI (4.3265 7.5995). This indicates that there is a statistically significant
difference in the mean systolic blood pressure after the participants were exposed to the Chinyambera
dance compared to the control group with a mean difference of 1.35mmHg. A high T-value (7.4898)
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implies that the difference between means of systolic blood pressure before and after the Chinyambera
dance has a significant effect of reducing the average systolic blood pressure of individuals

Mean Systolic blood pressure across dances

Mean Systolic Blood Pressure
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Figure 2.

Figure 2: Mean Systolic blood pressure

The Mhande dance had a higher mean systolic blood pressure in the control group as compared to the
experimental group before the experiment. (Figure 2). However, after the dances, the experimental group
showed a large decrease in the mean systolic blood pressure across the three dances. This implies that the
dances have a positive effect in reducing systolic blood pressure amog dancers.

Mean Diastolic blood pressure Before and After the Mhande, Chinyambera and Ngororombe
Dances

Ho2: There is no significant difference between pre-test and post-test Diastolic blood pressure of culture-
centric dancers in the control and experimental groups.

The mean diastolic blood pressure results, before and after exposure to the three culture centric dances are
presented in table 3. Generally, the experimental groups have higher mean diastolic blood pressure
difference after exposure than the control groups.

Table 3: Diastolic Blood Pressure One-Sample T-Test
Test Value =0
[95% Confidence Interval]

Mean N Std. Dev | Std. Err Lower Upper
Mhande Dance
Experimental
Before 70.85 27 2.3485 4520 69.92 71.78
After 66.52 27 2.0451 .3936 65.71 67.33
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Control

Before 125.86 21 3.8638 8431 124.10 127.62
After 124.57 21 2.2039 4809 123.57 125.57
Chinyambera

Dance

Experimental

Before 68.56 27 2.2072 4248 67.68 69.43
After 63.59 27 1.8864 .3630 62.85 64.34
Control

Before 80.18 17 2.5553 .6197 78.86 81.49
After 77.18 17 2.4555 5955 75.91 78.44
Ngororombe

Dance

Experimental

Before 76.54 26 3.1525 .6183 75.27 77.81
After 70.04 26 4.8537 9519 68.08 72.00
Control

Before 79.86 21 4.2578 9291 77.92 81.80
After 77.00 21 4.4833 9783 74.96 79.04

Comparative Mean Diastolic blood pressure Differences after the Dances
The comparative paired differences show the Ngorombe dance has a higher mean diastolic blood pressure
difference ( 6.5mmHg ) compared to the Chinyambera and the Mhande dances with mean differences of
4.96mmHg and 4.33mmHg , respectively ( Table 4). The Ngororombe dance has a high mean difference
of 6.25mmHg and a high t-value , t (25) = 8.9284, p < 0.001 at 95%CI ( 5.0006 7.9994), which indicates
that there is a statistically significant difference in the mean diastolic blood pressure after the participants
were exposed to the Ngororombe dance than before. A high T-value (8.9284) indicates that the difference
between the means of the diastolic pressure before and after after the Ngororombe dance is more notable
compared to the variability between individuals. This implies that the dance has a significant effect on the
reduction of the diastolic blood pressure. Also, the 95% CI (5.006 7.9994), excludes zero, thus reinforcing
the suggestion of the significant difference in diastolic blood pressure before and after the dance.

Table 4.: Diastolic Blood Pressure Paired Samples T-Test

Paired Differences
95%
Confidence
Std. Interval of the
Std. Error Difference Sig. (2-
Mean |Deviation |Mean Lower |Upper |t df |tailed)
Mhande Dance
IJFMR260380651 Volume 8, Issue 3, May-June 2026 8
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Experiment 26

Before — After 4.3333 |2.3534 4529 3.4024 |5.2643 |9.5677 .0000
control 12857 |4.3048  |.9500  |-7148 [3.2862 |1.3406 |20 |.0975
Before — After

Chinyambera Dance

Experiment

Before-After 4.9630 |2.2443 4319 4.0751 |5.8508 [11.490 |26 |.0000
Control

Before — After 3.0000 [1.2748 .3092 2.3446 |3.6554 |9.7033 |16 |.0000
Ngororombe Dance

Experiment

Before — After 6.5000 [3.7121 .7280 5.0006 [7.9994 |8.9284 |25 |.0000
Control

Before — After 2.8571 |2.8158 .6145 1.5754 |4.1389 |4.6499 |20 |.0001

All the three culture centric dances indicate a statistical significant effect on the reduction of diastolic
blood pressure with high t-values ranging from t=8.9284 to t=9.5677 at 95% CI

(p <0.001). The mean differences of the control groups are relatively low, ranging from 1.29mmHg to
3mmHg. The null hypothesis that there is no significant difference between pre-test and post-test Diastolic
Blood Pressure of culture-centric dancers in the control and experimental groups is rejected and it is
concluded that the culture centric dances, Ngororombe, Chinyambera and Mhande, have a statistically
significant positive effect of reducing the average diastolic blood pressure of dancers.

Mean Diastolic Blood Pressure across dances

e
0 O N
o O o
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Mhande Chinyambera Ngororombe

Type of Dance
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==@==Experimental Mean Difference ==@=Control Mean Difference

Figure 3: Mean Systolic Blood Pressure

The mean Diastolic blood pressure for the control is relatively higher than the experimental group across
the three dances, Mhande, Chinyambera and Ngororombe dance (Figure 3). The line graph indicates a
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general reduction in the mean diastolic blood pressure after the intervention. This implies that the Mhande,
Ngororombe and the Chinyambera dances helps to reduce the diastolic blood pressure among the dancers.

Discussion

Overall, the findings show that all three dances provide meaningful cardiovascular benefits and can be
considered effective forms of physical activity. Chinyambera demonstrated consistent effects across both
men and women, suggesting similar physical demands regardless of sex. Its structured and repetitive
movements allow balanced energy use, while built-in rest periods support endurance. This is consistent
with the findings by Prates et al., (2023) who established that dances that have the same physiological
demands have consistent effects across both sexes. The built-in rest periods that characterize the dance
promote endurance while the structured intermittent movements support balanced the use of energy during
the dance. Needham-Beck et al (2025) in a study which explored the heart rate response to live professional
Irish dance performance, they unearthed that the choreographic structure that has predetermined wok-to-
rest ratios allow for balanced energy expenditure. In addition to improving cardiovascular health, the dance
also promotes social interaction and psychological well-being. Liguori et al (2025) particularly note that
the social and enjoyable nature of dance in groups reduces manifestations of depression, stress and anxiety
and promotes self-efficacy, social cognition and motivation.

Mhande produced stable physiological responses across different age groups and sexes. Dube et al., (2025)
in a scoping review on physiological responses across age groups and sexes concluded that taking part in
traditional dance and games TDGs) produced comparable effects on cardiovascular, functional and
metabolic responses in older adults to other forms of structured physical activities. Mathunjwa et al (2025)
expound that indigenous African games and dances offer a culturally grounded, cost-efficient alternative
to physical activity which can mitigate lifestyle diseases across all age groups. Its communal nature may
also encourage long-term participation and enhance social cohesion. This aligns with the findings of
Mauwa (2019) who established that traditional songs and dance encourage unity and reinforce the social
bonding function that the Mhande dance offers.

Ngororombe, although still within the moderate-intensity range, involved more vigorous movements.
Sanders et al., (2025) carried out a study which they examined how intense dance training affects total
cortisol, creatine kinase (CK), tumor necrosis alpha, vitamin D, percentage transferrin saturation and
ferritin in elite adolescence dancers. The study established that male participants realised significant
changes in the biomarkers under study compared to their female counterparts who showed a contrast in
response. These findings are consistent with what was observed in the Ngororombe dance where more
pronounced changes were present in male dancers.

Kaholokula et al., (2023) carried out a randomised 12-week hula-based intervention programme in which
they concluded that using hula as a physical activity tailored for hypertension management may provide a
culture-centric answer. Peng et al., (2024) conducted a randomized review which scruitnised 9 control
trials in which they used 961 participants and found out that the systolic and diastolic blood pressures of
those in the dance intervention group declined compared to those who were in the control group. The
afore-mentioned citations have consistently demonstrated that culture-centric dances have the capacity to
produce effective cardiovascular benefits. Similarly this study recorded notable reductions in systolic and
diastolic blood pressure, indicating that these dances can serve as effective non-pharmacological
approaches to managing hypertension. The findings thus underscore the value of culture-centric dances as
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effective, accessible interventions for improving blood pressure particularly when embedded withing
community settings.

Conclusion

The study concludes that Chinyambera, Mhande, and Ngororombe dances are effective and culturally
appropriate forms of physical activity. Each dance offers unique benefits, contributing to improved
cardiovascular health. These dances not only enhance physical fitness but also strengthen social
connections and preserve cultural identity. Incorporating them into public health programs could provide
an accessible and sustainable approach to promoting health, particularly in community settings. Future
research should focus on long-term effects, differences across population groups, and more precise
measures of energy expenditure. Overall, the study demonstrates that traditional dance can be a practical,
culturally relevant, and effective tool for improving health outcomes
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