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Background and Purpose

As individuals age, they encounter various physical and psychological challenges that can
significantly affect their overall well-being. Among the most prevalent issues in older adults
especially elderly women are reductions in functional balance and declines in social capital.
Functional balance is essential for maintaining stability during movement and preventing falls,
which are a major cause of injury and loss of independence in aging populations. Likewise, social
capital, which includes social networks, emotional support, interpersonal trust, and community
involvement, plays an important role in promoting mental health and enhancing quality of life.
Diminished social capital can lead to increased loneliness, depressive symptoms, and reduced
engagement in community activities.

This study aimed to investigate the effects of an eight-week structured pickleball intervention on
functional balance and social capital in elderly women. Pickleball, a recreational sport combining
elements of tennis, badminton, and table tennis, is increasingly recognized as an accessible
activity for older adults due to its low-impact nature, simple rules, and strong emphasis on social
interaction. The primary objective of the study was to determine whether regular participation in
pickleball sessions could lead to measurable improvements in physical balance and social
engagement among elderly women aged 60 to 75 years.

A randomized, single-blind trial involving 36 women was conducted. Participants were divided
into an intervention group, which took part in supervised pickleball training three times per week
for eight weeks, and a control group, which continued their normal daily routines. Functional
balance was evaluated using the Mini-BESTest, a validated tool for assessing balance in older
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adults. Social capital was measured using the Persian version of the Onyx and Bullen
questionnaire. It was hypothesized that the intervention group would demonstrate significant
improvements in both outcomes after the eight-week training period.

Methods

This research employed a quasi-experimental pretest—posttest design with a control group.
Participants were recruited from health centers and community organizations in Kerman, Iran.
Eligibility criteria included being between 60 and 75 years old, having independent mobility,
maintaining general good health, and having no history of major neurological disorders, severe
balance impairments, or musculoskeletal problems. Individuals who had participated in organized
physical activity programs within the previous three months were excluded.

Forty women initially enrolled in the study, but 36 completed the intervention. Random
assignment to the intervention or control group was performed using block randomization (block
size = 8) via Random.org to ensure balanced demographic characteristics. The intervention group
participated in supervised pickleball sessions, whereas the control group continued regular low-
intensity activities such as walking or household routines.

The pickleball intervention lasted eight weeks, with three sessions per week. Each session was 60
minutes long and followed a structured format consisting of a 10-minute warm-up, a 40-minute
main activity phase, and a 10-minute cool-down. The warm-up included dynamic stretching, light
aerobic movements, and simple balance exercises. The main activity phase involved group-based
pickleball games designed to promote movement, coordination, rapid direction changes, and
social interaction. The cool-down focused on gentle stretching and relaxation exercises.
Functional balance was assessed using the Mini-BESTest, which measures stability in response
to various challenges such as directional changes, gait modifications, and reactive balance tasks.
Social capital was assessed using the Onyx and Bullen questionnaire, which evaluates social
networks, trust, participation in community activities, and sense of belonging. Measurements
were taken at baseline and after the eight-week intervention.

Data analysis was conducted using SPSS version 27. Paired t-tests were used to compare pretest
and posttest scores within each group, while independent t-tests were used to compare outcomes
between groups. ANCOVA was performed to control for baseline differences. Ethical protocols,
including voluntary participation, informed consent, and confidentiality of data, were strictly
followed. Ethical approval was obtained from the Sports Sciences Research Institute (SSRI.REC-
2306-2301).

Results

A total of 36 participants completed the study, with 18 women in each group. Baseline
comparisons demonstrated no significant differences between the groups in age, height, or body
mass, confirming that the groups were statistically homogeneous before the intervention.

After the eight-week program, the intervention group showed a significant improvement in
functional balance compared with the control group (p < 0.05). Mini-BESTest scores increased
notably among those who participated in pickleball training, while the control group exhibited
minimal or no improvement. The effect size was large (partial n?> = 0.62), indicating that pickleball
had a strong and meaningful influence on balance enhancement. The improvement is likely
related to the sport’s emphasis on quick directional changes, controlled lateral movements, and
reactive stability all of which stimulate neuromuscular coordination and strengthen postural
control mechanisms.

Similar results were observed for social capital. The intervention group demonstrated significant
increases in social capital scores compared with the control group (p < 0.05). The effect size was
moderate (partial n? = 0.42), suggesting that the pickleball program effectively enhanced social
engagement, interpersonal relationships, and community involvement. Participants in the
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intervention group reported feeling more connected to others, receiving greater emotional
support, and experiencing a stronger sense of belonging. These findings highlight the social
benefits of group based physical activity, particularly for older women who may be more
vulnerable to social withdrawal.

Overall, the results indicate that pickleball provides a multifaceted benefit: it improves physical
functioning related to balance while simultaneously strengthening social bonding and reducing
feelings of isolation. Because the training is conducted in a supportive, interactive environment,
participants can engage both physically and socially.

Conclusion

This study demonstrates that an eight week structured pickle ball intervention can
significantly improve both functional balance and social capital in elderly women. The
physical component of the sport requiring coordinated movement, postural adjustments,
and reactive balance contributes to strengthening lower limb muscles and improving
neuromuscular control. Meanwhile, the social nature of pickleball fosters companionship,
emotional support, and increased participation in group activities, all of which are
essential for psychological well-being in aging populations.

These findings highlight pickleball as an effective and enjoyable activity that can help
maintain physical independence and enhance social engagement among elderly women.
Considering global demographic trends and the growing need for accessible community-
based health programs, pickleball could be integrated into public health strategies aimed
at improving quality of life in older adults. Further research is recommended to explore
the long-term sustainability of these benefits and to examine how pickleball may
influence additional health outcomes such as cognitive function, mood, and fall risk.
Key Words: Pickleball, Functional Balance, Social Capital, Older Women.

Article Message

This study indicates that pickleball, combining physical activity and social interactions, improves
functional balance and enhances social capital in elderly women. It can be a practical strategy in
health promotion programs.
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Table 2 - Results of the independent T-test to examine differences in demographic characteristics
between the control group and the pickleball training group

(5520) Jb oy @b o 09,5 (45 16) J a5 09 5
(3 513! 1 youilt (1 Kilio) (313! Sl youilt (2S5 k) 09,5 | yaicio
Pickleball training group (20 Control group (16 Var}ables /Group
participants) (Mean % participants) (Mean +
Standard Deviation) Standard Deviation)
67.45+3.79 67.06+2.97 (Jb) o
Age (years)
1.58 £6.51 1.58+4.091 (o) o3
Height (meters)
64.82 £ 10.02 66.75 £ 8.52 (p55LS) o py>
Body weight (kilogram)
25.66+3.38 26.66 +2.99 (&0 yop p S okS) S o3gi Lasls
Body Mass Index (KG/M?)

el (P 1+ 0) il g (5 loline BT Loy 5 oy 2 998 cpms e 45 01 Lt s 5 (1905] s
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Pre-test and post-test scores of Mini-BESTest and social capital-Table 3

c L S @la yoi 09,5
J S 09,5 J_ S o ’“ i”s asgoxo 2 B i
Pickleball training P
Control group Subgroups
group
TS oy
3.88+ 1.08 425+ 1.16 &
Anticipatory
=Sy (x2S
2.69 + 1.49 3.15 + 1.13 Reactive postural
control Mini-BESTest ;5031
438+ 1.02 445+0.75 ST (o5l
Sensory orientation Pre-test
L 58, ol
6.12+ 131 6.40 + 1.66 O
Dynamic gait
13.13 + 17.30 10.84 + 18.02 S o
Total score
FasS S i
3.94+1.18 435+ 137 i
Anticipatory
=Sy (x9S N )
3.00+1.31 4.40+1.18 Reactive postural Mini-BESTest ¢,5;
control (o9 om0
L .-
425+0.57 5.56 + 0.83 T e Post-test
Sensory orientation
L 8y ol
531+ 1.88 7.87 +1.82 O

Dynamic gait
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Pre-test and post-test scores of Mini-BESTest and social capital-Table 3

_ L Sy by pod 0945
JrES 095 ‘J, ’ ’N .”: bac goco y: 5 ki
Pickleball training e
Control group Subgroups
group
5 oy
16.62 +3.48 22.15+£2.87

Total score

109.94 + 16.49

' cloixl o
S oye -
113.60 + 17.39 (O905] i)
Total score )
Pre-test
. sloizl bl
JS oy .
101.50£17.42 125.90 + 18.75 (3051 m)
Total score ’
Post-test
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Table 4 - Test of homogeneity of variances between groups in pre-test and post-test of the Mini-

BESTest Balance Test
Flojluil Olygdzne uSilis ol a0 Ol ygdzxe & gazxo
Effect P F Degrees of Sum of .
. Mean Square Variable
Size Freedom Squares
0.65 0.001 62.90 221.89 1 221.89 O
Pre-test
Loy S
0.62 0.001 54.45 192.07 1 192.07
Groups
Uas
3.52 33 116.40
Error
36 14573.00 S
Total

ozl aglo s (33031 s 9 903 oy 50 W05 uils sl (01 19031-0 Jour
Table 5 - Test of homogeneity of variances between groups in pre-test and post-test of social capital

Slojlal . _ L;olﬂ a0 .
Sl jgdzme (Silee ©ly9done ggorme e
Effect P F Degrees of i
. Mean Square Sum of Squares Variable
Size Freedom
0.509 0.001 34.25 5720.810 1 5720.810 oo
Pre-test
bog 5
0.427 0.001 24.55 4099.870 1 4099.870
Groups
Uas-
167.000 33 5510.990
Error
36 493084.000 s
Total
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Table 6 - Comparison of Mini-BESTest Balance Test scores between the intervention and control
groups at different time points

JAS 09,5 (adlaw) Jb JSoy @l poi 09,5
Control group Pickleball training group 09,5
- 9
5903 = - T
p OFCR 0Tty orilom o9l Group
T Post- P T
Pre-test Post-test Pre-test
test
S5 Sl
0.11 -1.651 16.63 17.13 0.001 7.781 22.15 18.10 Total scores
of Mini-
BESTest

Mini-BESTest Jolss slaazls e p Jb S0 Sl pod aan cuin )..;L; oiblseS Judos s () Jgoo o
Dol w05 J 7S oy S ay bg e (5eil o @S 2 sesl ot A4S Glej e o (LaS @l 058 o Al
sreg,S o lacdle e (FY g YY)=0F/F0 P=+/- + \ partial n?=+/#Y) Mini-BESTest Jolss &l ai lobins
Slolias iol38l caels callas 09,5 ;0 Jb S Ol yoi a5 C8 )5 ases (e oo (ol 010 0929 J S 5 alslow
Slyes Sl yed ol (6,138 51 essmoylid /2T 31 o3lasl uimen () JS0) Sl 0o [0S 05,5 b anglie o

.Cewl Mini-BESTest Jolss

Yo (alslae) JU Sy Uiy yos 09,5
-~ TG
-m- CG

=
J A5 09,5

Vo

| |
Pre-tr: . 3t-t -
o3l ool o
0T SS9 Jlosl s 02y 9 J 558 5Loog 50 (1903 s 9 (1903 L 9 e (oIS S pod (il - IS
Figure 1 - Mean overall MINI-BESTEST scores in pre-test and post-test in the control and
experimental groups after the exercise protocol
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Table 7 - Comparison of Social Capital Between the Intervention and Control Groups at Different
Time Points

S 09,5 (alslaw) Jb JSoy wla poi 09,5
CONTROL GROUP PICKLEBALL TRAINING GROUP 09,5
P T oilom ool P T orilom o9l o
— [ JON;
0.005 -3.924 101.50 109.94 0.002 3.591 125.90 113.60 e
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Figure 2 - Mean scores of the Social Capital Questionnaire in pre-test and post-test in the control
and intervention groups after the exercise protocol
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1. Gamification
2. Dynamic Gait
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1. Reactive Postural Control
2. Sensory Orientation
3. Anticipatory Postural Adjustments

FO o lod Y 050 IFF july o o) ys b lallae aolidind



ol Sad 5 uidulas WA

ol 3 50 et G yeS a5 Bl Gl Sal (Ses ¢S (e 40 10l 3929 ey 5l G Candg 008 (S
el e g et Sllllae a8l plgtren JLJSe (fuped Bl b el sl Jol> (S0 iy
039 JEEI wiile (ool Sl ped wiels (SoiS gmgien W)l &5 WS B)1F es 5 685 aiia
OLen 5 oz Ghegl orized (TT) ol (Sl Cundy Sl onisdjle] WS > 5 Jaio 5l sls y oad 8
ailio ol Casli )0 55 G il 3 a8 S8y il Gy (55 o e (silweslel a8 il el wan e LS
STy Sy JLS 50 (Jolas jlam Gl dgute sl 45 35800 dnos (bl (nl 2 (1) S oo Ll ol o
Sl p sieelr a5l Glat B wigd a3 )5 )5 4 53 pdy (i JESLe b anedoe Ol e JL Sy wsile
il phzalls Jobs calise

Lesad gsmme Ll gyl alin o plsieay JudSey o5 el o1 51 (S ey cnl slaasil wsanger 50
OO LIS b (B9 Cnl aiduoe v 5 ) arelle (U5 (S CedS g sleinl Glanisn oSl (Jolw s Sles
Oezed 3yl gaiedle jlh98 ;0 Hemeieds OB (b o Glohg dl> ( sloixl g Sy, (o Sl
03,5 mez Zds IMEae 0 S5 Jaw |y ol (29,5 JLSle § Sludl Joles «g5leo,lgs5b polie I solatul
]

iarell 3150 5 (Sli5k slaglosle wuadls 0592 (I35 Culonw a5 358 00 Sty (hagh () @l @ 4295 L
wleSs plaelle g3leJld laaalp 53 oS 25 5 JolsS (53l p (S Samaiz Allae S Gl ) JbdSs

Ao ply

e a9 2 soelatz] OOl 5 Gy slacled o5 b LISy (555 alsls 5 ans oo ol adlllas ool ol
Saly S glyeds wilgioe g 0 (o0 S8 kel (U5 j0 (el oy SIS g g0 Slee JolS 25 @
29, )5 & (g 09,5 (pl Codls G| slaasliy )0 (69,8

S ol Mo

S 4 gl oAbl (Sileyma Laiie Jals Jgeol il b (o Ghingly o (alos 5 3 Jpeol il
O G b g AT ol S § Sl gl Lids s o j0 50 GBlail G] g asdllas o oS L0
SSRLREC- o les a3 51 a5 (sl ls 5 0 ol b)) pole olimghy Lidgh 10 @5 09,515 lawgs |51 5]
sl @l les5 o olKly jo A FAY b lesTlS 08 b aslllas ol aizres el 2306-2301
Sl ool o ol

b W g9 <5 5L

el T Lo 1510 ou]

2l G Lo slosls (555l xer

U PR O PO | U TR VEWIEF Y N WE 5

Sl et Lot salie (203

Sbilealo jgaie:ulng 5 b

il Gt Lot :ladl 50

O oylod AV 050 FF s o o) ys b lallae aoliliad


mailto:https://ethics.ssrc.ac.ir/article_3922.html
mailto:https://ethics.ssrc.ac.ir/article_3922.html
mailto:https://irct.behdasht.gov.ir/user/profile

e wdilopaw g 63 5o Joles p JULASey cpr g8 alsloe K st ales B Jolas

L;sLoJ”wLa i ”35}'& R
&b ol
s gdlie o oles allie gl ooy bl b

SOy g S
WS oo (S0 ,08 dloses

o i g 3 caitssly

W g d plosl ol 0 K0 )| (sl IS ael Ll LB o a8 canl oo S rpgh SOl sise pols allie
"The effects of a novel pickleball intervention on functional balance ;lgie b cucdSSl b5 @ o] adlbdnwgs
s cpl vl oads Jloyl Madl iy O 51 (G jo jLassl 6l 9 02995 and social capital in older women”
ol JLElo g cal oals cwusiil (3N laiagh slasailinl b sades doaidl gile s Bun Lo o)
S5l Jie

&b

1. United Nations DoE, Social Affairs PD. World population prospects 2019: highlights: United Nations;
2019.

2. World Health O. World report on ageing and health: world health organization; 2015.

3. Joghataei F, Mohaqeqi Kamal SH, Basakha M, Goharinezhad S, Sanee N, Rafiey H, et al. Well-being
in older adults: scoping review of concept, components and indicators. Salmand: Iranian Journal of
Ageing.2025;19(4):52443.

4. Arpino B, Bordone V, Balbo N. Grandparenting, education and subjective well-being of older
Europeans. European Journal of Ageing. 2018;15(3):251-63. https://doi.org/10.1007/s10433-018-
0474-8

5. United N. Policy brief: the impact of COVID-19 on women. 2020. Available from
https://unsdg.un.org/resources/policy-brief-impact-covid-19-women

6. Heo J, Culp B, Yamada N, Won YS. Promoting older adults’ well-being through group-based physical
activity: A pickleball intervention. The Journal of Positive Psychology. 2018;13(1):67-77.
https://doi.org/10.1080/17439760.2016.1220809

7. Alizadehsaravi L, Bagheri R, Shafiee M, Behm DG. Effects of balance training and feedback on
balance in older adults. bioRxiv. 2021. https://doi.org/10.1101/2021.01.14.426623

8. Casper JM, Bocarro JN, Drake NR. Physical activity associated with older adult pickleball
participation: A pilot study. Recreational Sports Journal. 2023;47(5):15588661231156139.

9. Muehlbauer T, Gollhofer A, Granacher U. Associations between balance and lower-extremity strength
across the lifespan. Sports Medicine. 2015;45(12):1671-92. https://doi.org/10.1007/s40279-015-0385-
0

10. Sciamanna CN, Mowen AJ, Kraschnewski JL. Why just exercise if you can play? Interest in a modified
sports program to enhance physical activity among primary care patients. Preventive Medicine
Reports. 2017;6:317-20. https://doi.org/10.1016/j.pmedr.2017.03.022

11. Barragan C. Social relationships and the importance of community-based fitness programs (CBFP).
Journal of Women & Aging. 2021;33(4):349-56.

12. Li H, Zhang T, Wu X. Effects of physical activity and social capital on positive emotions in older
adults. Frontiers in Psychology. 2025;16:1554741. https://doi.org/10.3389/fpsyg.2025.1554741

FO o lod Y 050 IFF july o o) ys b lallae aolidind


https://doi.org/10.1007/s10433-018-0474-8
https://doi.org/10.1007/s10433-018-0474-8
https://unsdg.un.org/resources/policy-brief-impact-covid-19-women
https://doi.org/10.1080/17439760.2016.1220809
https://doi.org/10.1101/2021.01.14.426623
https://doi.org/10.1007/s40279-015-0385-0
https://doi.org/10.1007/s40279-015-0385-0
https://doi.org/10.1016/j.pmedr.2017.03.022
https://doi.org/10.3389/fpsyg.2025.1554741

ol Sod g isulas AN

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Chen L, Liu M, Zhang Y. Does social capital benefit older adults’ health and well-being? The
mediating role of physical activity. 2025.

Zhao S, LuY, Wang M. The relationship between social capital and community participation in virtual
environments. International Journal of Information Management. 2012;32(6):574-88.
https://doi.org/10.1016/j.ijinfomgt.2012.06.006

Greiner N. Pickleball: Injury considerations in an increasingly popular sport. Missouri Medicine.
2019;116(6):488-92.

White RL, Babic MJ, Parker PD, Lubans DR, Astell-Burt T, Lonsdale C. Domain-specific physical
activity and mental health: a meta-analysis. American Journal of Preventive Medicine. 2017;52(5):
653-66. https://doi.org/10.1016/j.amepre.2016.12.008

Granacher U, Gollhofer A, Hortobagyi T, Kressig RW, Muehlbauer T. The importance of trunk muscle
strength for balance, functional performance, and fall prevention in seniors: a systematic review. Sports
Medicine. 2013;43(7):627-41. https://doi.org/10.1007/s40279-013-0041-1

Lichtenstein MJ. Neuromuscular control of posture in elderly adults. Journal of Aging and Physical
Activity. 2018;26(4):567-74.

ohammad-Zakaria P. Proposed programs to the Preventive Deputy of Iran Health Insurance
Organization regarding how to support the six preventive services. Depiction of Health. 2025;16(1):
14-9.

Holt-Lunstad J, Smith TB, Baker M, Harris T, Stephenson D. Loneliness and social isolation as risk
factors for mortality: a meta-analytic review. Perspectives on Psychological Science. 2015;10(2):
227-37.

Eime RM, Young JA, Harvey JT, Charity MJ, Payne WR. A systematic review of the psychological
and social benefits of participation in sport for adults. International Journal of Behavioral Nutrition and
Physical Activity. 2013;10:135. https://doi.org/10.1186/1479-5868-10-135

Mueller S, Stricker J, Egloff LM. Gamification and motivation in older adult exercise: A systematic
review. Ageing Research Reviews. 2020;63:101137.

Hung Y, Wu YT, Wang RY. Effects of pickleball on muscle strength and balance in community-
dwelling older women: a pilot study. Geriatric Rehabilitation Journal. 2022;38(3):211-9.

Cruz-Jentoft AJ, Landi F. Sarcopenia: from research to clinical practice. Age and Ageing.
2014;43(2):163-5. https://doi.org/10.1093/ageing/aful 15

Cadore EL, Rodriguez-Maifias L, Sinclair A, Izquierdo M. Effects of different exercise interventions
on risk of falls, physical function and disability in frail older adults: a systematic review. Rejuvenation
Research. 2013;16(2):105-14.

Franchignoni F, Horak F, Godi M, Nardone A, Giordano A. Using psychometric techniques to improve
the Balance Evaluation Systems Test: the Mini-BESTest. Journal of Rehabilitation Medicine.
2010;42(4):323-31.

Santos PM, Mancini M, Horak FB. Effects of physical therapy on gait and balance in older adults: A
systematic review of randomized controlled trials. Physical Therapy. 2021;101(5).

Zhu M, van Stiphout L, Karabulut M, Fornos A. Assessing balance in people with bilateral
vestibulopathy using the Mini-BESTest. Journal of Neurology. 2023.

Pérez-Sousa MA. Effects of recreational badminton on functional fitness and quality of life in older
adults. International Journal of Environmental Research and Public Health. 2021;18(2):682.

Horak FB, Wrisley DM, Frank J. The Balance Evaluation Systems Test (BESTest) to differentiate
balance deficits. Physical Therapy. 2009;89(5):484-98.

Lektip C, Rungruangbaiyok C, Nawarat J. The relationship between components of postural control
and locomotive function in older adults. International Journal of Environmental Research and Public
Health. 2024;21(10):1349.

Inness EL. Sensory contributions to postural control in the elderly: a scoping review. Archives of
Gerontology and Geriatrics. 2015;61(1):1-8.

O oylod AV 050 FF s o o) ys b lallae aoliliad


https://doi.org/10.1016/j.ijinfomgt.2012.06.006
https://doi.org/10.1016/j.amepre.2016.12.008
https://doi.org/10.1007/s40279-013-0041-1
https://doi.org/10.1186/1479-5868-10-135
https://doi.org/10.1093/ageing/afu115

g ety lo pw g (60 Sloe Joli p JLISCy (p 98 s lone SO ).ui.u 1@ G Jolas 5l

33. Kafri M, Hutzler Y, Korsensky O. Functional performance and balance in the oldest-old. Journal of
Geriatric Physical Therapy. 2019;42(3):190-7.

34. Chen YC, Tsai YY, Lin YT, Hwang IS. Enhancing anticipation control of the posture system in the
elderly wearing stroboscopic glasses. Journal of NeuroEngineering and Rehabilitation. 2025;22(1).

FO o lod Y 050 IFF july o o) ys b lallae aolidind



