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Summary
Knee osteoarthritis (OA) is a widespread disease in Hungary. For severe cases, knee replacement 
surgery is the last-stage intervention to reduce pain and improve the quality of life. Nevertheless, 
there is no information about the activity level of Hungarians with severe knee OA. This study 
evaluated the improvement in the quality of life pre-post knee replacement surgery among 
Hungarian patients. This study included eight participants (70.8±4.5 years and 30.0±3.0 kg/m2) 
with severe knee OA undergoing total unilateral knee replacement surgery. The activity level 
was evaluated with ActivPAL and Short Form-36 one month before surgery and one year after 
surgery. One year after surgery, the sedentary time and standing time had significantly improved 
among the patients by 12% (p=0.033) and 65.7% (p=0.030), respectively. The number of steps 
improved by 17.1% (p=0.11) based on ActivPAL. Based on the Short Form-36, the overall score, 
pain, and physical function had improved after one year by 50.0% (p=0.050), 23.9% (p=0.32), 
and 5.1% (p=0.58), respectively. This is the first study in Hungary that used both objective and 
subjective tools. The outcomes found that the activity level and pain improved after surgery 
among Hungarian patients with severe knee OA. However, the sedentary time after the surgery 
should be reduced to reach the maximum benefits of surgery. 
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Introduction

Knee osteoarthritis (OA) is one of the most common diseases among the elderly 
population globally, as it is associated with age and obesity [1-3]. In Hungary, the 
prevalence of knee OA was 16.54% in 2011. In a group aged 20-67 years, a total of 
2.9% had severe OA [3]. The core symptoms associated with knee OA are pain, low 
physical activity (PA) levels, and disabilities [1-3].

Conservative treatments, such as pharmacological treatment, orthotics, 
physiotherapy sessions, manual exercises, acupuncture, and other possible 
interventions, could be effective for mild-moderate knee OA [4-8]. Total knee 
replacement (TKR) surgery is the gold-standard treatment to deal with severe knee 
OA when the pain is no longer relieved by conservative treatments [9,10]. Thus, the 
expected goals of TKR surgery are reducing pain and improving the quality of life 
(QOL) [9-11].
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Case description

In Hungary, pain and PA after TKR were evaluated only once using four forms of questionnaires: the Western 
Ontario and McMaster Universities Osteoarthritis Index (WOMAC), a  short form questionnaire (SF-36), the 
Knee Society Score (KSS), and a self-made questionnaire [12]. A conference paper reported the QOL before the 
surgery and six weeks after the surgery and found that the QOL had significantly improved after six weeks 
from the surgery [12]. However, unfortunately, the full article of this conference paper is not available, some 
information about the patients’ characteristics, numbers, and methodology are missing, and six weeks are not 
enough to evaluate the QOL improvement. Furthermore, the questionnaires used to assess the PA of patients 
with knee OA are associated with recall bias and have low-moderate reliability and validity [13,14]. Hence, it 
was necessary to evaluate the PA of Hungarian patients with severe knee OA using high validity and reliability 
objective tools, as no databases are available in this field in Hungary. To our knowledge, no study has explored 
the PA level of Hungarian patients before and after surgery using objective tools or has explored the PA level of 
Hungarian patients before and after surgery in terms of the number of steps, sedentary time, standing time, and 
stepping time using a high validity and reliability accelerometer such as ActivPAL. This information is important 
to understand the PA level and physical behavior of Hungarian patients with severe knee OA before and after 
surgery using objective tools.

Therefore, the aims of this case-series study were (a) to understand the activity level of Hungarian patients 
with severe knee OA and (b) to evaluate the activity level of Hungarian patients one year after TKR surgery. The 
measured variables were evaluated with both objective and subjective monitoring tools.

Study design

 This study is a case series study that evaluated the QOL and activity level one month before surgery and one 
year after surgery among eight Hungarian patients (four females, four males) with an average age of 70.8±4.5 
years old and 30.0±3.0 kg/m2 (Table 1).

Table 1. Demographic data of the participants

Domains Total (n=8)

Age (y) 70.8±4.5

Gender 4 males, 4 females

BMI (kg/m2) 30.7±4.3

Smoking 0

Heart problems 3 (2 males, 1 female)

Diabetes 2 (1 male, 1 female)

Hypertension 6 (2 males, 4 females)

Subjects

The inclusion criteria were the presence of a clinical and radiological diagnosis of OA that required knee 
replacement surgery. The confirmation of a  radiological diagnosis was performed by the same orthopedic 
surgeon at the orthopedic clinic, at the University of Pécs, to ensure that participants needed knee replacement 
surgery. Participants were excluded if they had had hip and ankle injuries in the previous five years or if they had 
co-morbidities or medical conditions that affected PA, such as congestive heart failure or cognitive impairment. 
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PA measurement tools

 The activity level was evaluated with ActivPAL and a  short form (SF-36) questionnaire. ActivPAL (PAL 
Technologies, Glasgow, UK) is a  uniaxial accelerometer (20 g) that calculates the time spent in sedentary, 
standing, upright, and stepping states and the number of steps per day for up to 14 days [15-19]. ActivPAL is 
recommended to be used with the elderly more than other monitors, such as ActiGraph, because it has a higher 
validity and reliability to detect body movement at different speeds than ActiGraph [19,20]. Before use, the 
monitor was charged and activated with ActivPAL3™ (version 8.11.9.100). Moreover, the Hungarian version of 
the short form (SF-36) was used to assess QOL. This form is composed of 36 items about eight domains: physical 
functioning, physical role, bodily pain, general health, vitality, social functioning, emotional role, and mental 
health. Each question is scaled between zero (poor health status) and 100 (no problem at all) [21-23].

Intervention and TKR surgery

All of the participants underwent the operation with the medial parapatellar approach that was performed 
by the orthopedic surgeon. Various prosthetic knee types were used, such as S and N Genesis II, Johnson and 
Johnson PFC sigma, and Zimmer Nexgen. No compliances were reported after the surgery. The patients stayed 
five to six days at the hospital after the surgery. Physiotherapy sessions were standardized according to hospital 
protocols to minimize confounding factors for both inpatient and outpatient periods (for three months only).

Data collection procedure

 One month before the surgery, all participants were briefed about the study first and signed the consent form. 
Then, each participant was asked to complete a Hungarian language SF-36 form one month before the surgery. 
At that session, the participants were instructed to wear the ActivPAL for seven days most of the time (removed 
during shower time or water activities). The monitors were set to start measuring the PA from the second day 
of that visit for seven days. The instructions were given verbally and written to ensure that they understood 
the instructions. The ActivPAL was attached at the mid-thigh with self-adhesive tape under the clothes. The 
participants were asked to return the monitor on the day of the surgery.

One year after the surgery, the participants were asked to visit the clinic for follow-up, fill out the SF-36, and 
use the ActivPAL for one week. The same previously mentioned instructions were given again to each patient. 
Then, the participants were asked to return the monitor after one week of usage by post.

Data analysis

For data from the SF-36 questionnaire, the average (±SD) of physical functioning, physical role, pain, general 
health, and the overall QOL score were calculated for each participant at all assessment time points, as these 
aspects are the most relevant aspects for the study’s goal. The data from the ActivPAL were extracted from the 
monitor using the software. Then, the downloaded files were imported into Excel. The average (±SD) sedentary 
time, standing time, stepping time, and the number of steps were calculated for each participant at all assessment 
time points during the testing period (6-7 days). A valid day is defined as 10 hours of continuous activity with 
less than three hours of interruptions. All the data were analyzed by SPSS (SPSS Inc., Chicago, IL, USA) using 
a paired sample test. Significant results were considered if the significance (2-tailed) value was less than 0.05 
[24]. Only eight patients were included in the paired sample t-tests. The data were normally distributed based 
on the Kolmogorov-Smirnov test [25].
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Results

Ten participants initially took part in this study. After one year, one participant was not available for the final 
study, and the ActivPAL data of one participant were not included in the pre-surgery data because his data were 
not valid. Thus, eight participants completed the SF-36 form and had valid ActivPAL data for this study (Tables 
2 and 3).

Table 2. The average (±SD) of the activity level one month before and one year after the TKR surgery based on ActivPal

Domains Pre-surgery One year post-
surgery

Significant 

(p-value)

95% Confidence interval for 
differences (IC)

Low High

ActivPAL data (pre-surgery n=8, post-surgery n=8)

Time of sedentary (hour) 18.3±1.9 16.1±3.1 0.033 0.24 4.1

Time of standing (hour) 3.5±1.4 5.8±2.7 0.030 -4.22 -0.11

Time of stepping (hour) 1.5±0.6 2.2±0.9 0.046 -1.2 -0.01

Number of steps (number) 6270±2754 7344±3331 0.11 -2507.04 358.0

Notes: The number of paired samples is eight.

Table 3. The average (±SD) activity level one month before and one year after the TKR surgery is based on the SF-36

Domains Pre-surgery One year post-
surgery

Significant

(p-value)

95% Confidence interval 
for differences (IC)

Low High

SF-36 score (pre-surgery n=8, post-surgery n=8)

Overall score 50.0±26.7 75.0±23.1 0.050 -49.9 -0.19

Physical functioning 58.1±20.8 61.2±21.5 0.582 -15.5 9.6

Role limitations due to 
physical health 46.8±41.0 43.7±7.4 0.89 -50.9 57.2

Bodily pain 41.8±23.5 51.8±25.1 0.32 -32.3 12.7

General health 52.5±11.6 56.2±20.6 0.704 -26.1 18.6

Notes: The number of paired samples is eight.

ActivPAL results

The PA level was enhanced after one year of knee replacement surgery based on an objective monitor (Table 2).  
Before the surgery, patients spent 3.5±1.4 hours per day and 5.8±2.2 hours per day standing after one year of 
the surgery (65.7%, p=0.030). The stepping time also improved by 46.6% (p=0.046) one year after surgery. 
Furthermore, the number of steps increased from 6270±2754 to 7344±3331 but insignificantly (17.1%, p=0.11). 
One year after the surgery, patients spent 2.2 hours per day (12%, p=0.033) less on sedentary activity than 
before the surgery.

Activity level and quality of life among patients undergoing...
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SF-36 results

The total QOL score of the patients was 50.0±26.7 before the surgery and improved to 75.0±23.1 one year 
after the surgery (p=0.05) (Table 3). The bodily pain based on this questionnaire increased from 41.8±23.5 to 
51.8±25.1 (23.9%, p=0.32). Furthermore, role limitations due to physical health increased by 6.6% (p=0.89). In 
addition, physical functioning and general health one year after knee replacement surgery improved by 5.1% 
(p=0.58) and 7.0% (p=0.70), respectively.

Case analysis 

This study measured the activity level before and one year after TKR surgery among Hungarian patients. 
To our knowledge, this study is the first study in Hungary that used a highly valid objective accelerometer to 
understand the PA level of Hungarian patients with severe knee OA and their PA improvement one year after 
TKR. This study found that Hungarian patients with severe knee OA spend most of their daily time in a sedentary 
manner, with an average of 18.3±1.9 hours per day, and that they only spend almost 1.5±0.6 hours per day 
walking, with an average of 6270±2754 steps per day. After one year of TKR, Hungarian patients have better PA 
levels and less pain (less pain or a better QOL in general) based on both objective and subjective tools.

Hence, the activity level increased between 65.7%-12% based on the ActivPAL and between 50%-5.1% after 
the surgery. However, the sedentary time decreased from 18.3±1.9 to 16.1±3.1 hours per day, and these changes 
are still not enough to allow Hungarian patients to meet the general PA guidelines [26].

Few studies have evaluated the PA using the same accelerometer with a  one-year follow-up [27,28]. Bin 
Sheeha et al. [27] evaluated the PA of 33 patients before surgery and one year after. This study found that the 
stepping time and the number of steps improved significantly by 38.77% and 45.6%, respectively [27]. Moreover, 
Lützner et al. [28] evaluated the PA level of 97 patients before knee surgery and one year after using ActivPAL. 
This study found that the number of steps improved by 20.3% (from 5278±2999 to 6473±3654 steps/day), and 
no changes were seen in the sedentary and stepping time one year after the surgery. However, this result could 
be due to applying the ActivPAL over the tibia, which is a less reliable position, and the monitor was used for just 
four days [28].

Furthermore, this study found that the PA of Hungarian patients was improved based on the SF-36 
questionnaire. The total score of the SF-36 questionnaire significantly improved by 50% (p=0.050) one year after 
surgery. Similarly, among Greek elderly women, the total SF-36 score significantly improved from 29.33±11.3 
before surgery to 62.35±2.7 six months after surgery [29]. It seems that Hungarian patients have higher PA levels 
than Greek patients before and after surgery. This finding could be due to the very severe pain the Greek patients 
had before surgery, as 85% of them had continuous severe pain before the surgery [29]. Other studies used 
different types of questionnaires. For instance, Granat et al. [27] found that PA based on the Oxford knee score 
(OKS) significantly increased by 142% (p=0.00) one year after surgery. Additionally, the OKS score improved six 
months after surgery from 12 points to 42 points [30].

In summary, the activity level and pain among Hungarian patients with severe knee OA improved after one 
year of TKR. However, the changes were not enough to meet the general PA guidelines. Long follow-ups and 
staying active after surgery are still necessary to obtain better outcomes. These findings could be important for 
therapists who care for Hungarian patients with severe knee OA to understand their physical captivity limitations 
before and after surgery. Additionally, they should be helped by focusing on how to enhance the outcomes of the 
surgery to reach the maximum activity level improvement.

Activity level and quality of life among patients undergoing...
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Conclusions

Based on both subjective and objective assessment tools, Hungarian patients had better PA levels and QOL 
after TKR. However, the sedentary time among Hungarian patients after surgery is still high and might reflect 
a reduced efficiency of the surgery. In addition, this study emphasized including objective assessment tools, as 
they are more sensitive and reliable than subjective assessment tools. Thus, it is important to include objective 
assessment tools in the evaluation to reduce recall bias and represent more information about the PA level. 
Hence, long-term follow-up and rehabilitation sessions could be required to reduce the sedentary time and 
increase the efficiency of the surgery. More research should be done in Hungary to understand the effect of TKR 
surgery with more participants from different parts of the country.

Disclosures and acknowledgments

The authors declare no conflicts of interest concerning the research, authorship, and/or publication of this 
article. 

The research was funded by project no. TKP-2021-EGA-10. 
Ethical approval was obtained from the University of Pécs (no. 8343/2020 of July 2020) and consent was 

initially collected from the participants. All methods were carried out according to relevant guidelines and 
regulations. 

Artificial intelligence (AI) was not used in the creation of the manuscript.

References:

1.	 Cross M, Lapsley H, Barcenilla A, Parker D, Coolican M, March L. Patient expectations of hip and knee 
joint replacement surgery and postoperative health status. Patient. 2009; 2(1): 51-60. https://doi.
org/10.2165/01312067-200902010-00006

2.	 Cross M, Smith E, Hoy D, Nolte S, Ackerman I, Fransen M, et al. The global burden of hip and knee 
osteoarthritis: estimates from the global burden of disease 2010 study. Annals of the Rheumatic Diseases. 
2014; 73(7): 1323-1330. https://doi.org/10.1136/annrheumdis-2013-204763

3.	 Horváth G, Koroknai G, Ács B, Than P, Bellyei Á, Illés T. Prevalence of radiographic primary hip and knee 
osteoarthritis in a representative Central European population. International Orthopaedics. 2011; 35(7): 
971-975. https://doi.org/10.1007/s00264-010-1069-6

4.	 Alfatafta HH, Hutchins S, Liu A, Jones R. Effect of a  knee-ankle-foot orthosis on knee kinematics and 
kinetics in an individual with varus knee alignment. JPO: Journal of Prosthetics and Orthotics. 2016; 
28(4): 186-190. https://doi.org/10.1097/JPO.0000000000000111

5.	 Alfatafta H, Onchonga D, Alfatafta M, Zhang I, Boncz I, Lohner S, et al. Effect of using knee valgus brace on 
pain and activity level over different time intervals among patients with medial knee OA: systematic review. 
BMC Musculoskeletal Disorders. 2021; 22(1): 1-9. https://doi.org/10.1186/s12891-021-04513-0

6.	 Crawford DC, Miller LE, Block JE. Conservative management of symptomatic knee osteoarthritis: a flawed 
strategy?. Orthopedic Reviews. 2013; 5(1). https://doi.org/10.4081/or.2013.e2

7.	 Sánchez Romero EA, Fernández-Carnero J, Calvo-Lobo C, Ochoa Sáez V, Burgos Caballero V, Pecos-Martín 
D. Is a combination of exercise and dry needling effective for knee OA?. Pain Medicine. 2020; 21(2): 349-
363. https://doi.org/10.1093/pm/pnz036

8.	 Sánchez-Romero EA, González-Zamorano Y, Arribas-Romano A, Martínez-Pozas O, Fernández Espinar E, 
Pedersini P, et al. Efficacy of manual therapy on facilitatory nociception and endogenous pain modulation 
in older adults with knee osteoarthritis: a case series. Applied Sciences. 2021; 11(4): 1895. https://doi.
org/10.3390/app11041895

Activity level and quality of life among patients undergoing...



Health Prob Civil. 2025, Volume 19, Issue 1

- 45 -

9.	 Malviya A, Lingard EA, Weir DJ, Deehan DJ. Predicting range of movement after knee replacement: the 
importance of posterior condylar offset and tibial slope. Knee Surg Sports Traumatol Arthrosc. 2009; 
17(5): 491-498. https://doi.org/10.1007/s00167-008-0712-x

10.	 Ferket BS, Feldman Z, Zhou J, Oei EH, Bierma-Zeinstra SMA, Mazumdar M. Impact of total knee replacement 
practice: cost-effectiveness analysis of data from the Osteoarthritis Initiative. BMJ. 2017; 356: j1131. 
https://doi.org/10.1136/bmj.j1131

11.	 Tambascia RA, Antunes Vasconcelos R, Mello W, Portes Teixeira P, Bevilaqua Grossi D. Pre-operative 
functional parameters of patients undergoing total knee arthroplasty. Physiother Res Int. 2016; 21(2): 
77-83. https://doi.org/10.1002/pri.1622

12.	 Busa M, Gunther T, Mazzag K, Vizsy M, Boncz I, Molics B. PMS6 quality of life of patients underwent 
implantation of knee endoprosthesis. Value in Health. 2019; 22: S694-S695. https://doi.org/10.1016/j.
jval.2019.09.1550

13.	 Collins NJ, Roos EM. Patient-reported outcomes for total hip and knee arthroplasty: commonly used 
instruments and attributes of a  “good” measure. Clinics in Geriatric Medicine. 2012; 28(3): 367-394. 
https://doi.org/10.1016/j.cger.2012.05.007

14.	 Collins NJ, Prinsen CAC, Christensen R, Bartels EM, Terwee CB, Roos EM. Knee Injury and Osteoarthritis 
Outcome Score (KOOS): systematic review and meta-analysis of measurement properties. Osteoarthritis 
Cartilage. 2016; 24(8): 1317-29. https://doi.org/10.1016/j.joca.2016.03.010

15.	 Edwardson CL, Winkler EAH, Bodicoat DH, Yates T, Davies MJ, Dunstan DW, et al. Considerations when 
using the activPAL monitor in field-based research with adult populations. Journal of Sport and Health 
Science. 2017; 6(2): 162-178. https://doi.org/10.1016/j.jshs.2016.02.002

16.	 Lyden K, Keadle SK, Staudenmayer J, Freedson PS. The activPAL™ accurately classifies activity intensity 
categories in healthy adults. Medicine and Science in Sports and Exercise. 2017; 49(5): 1022. https://doi.
org/10.1249/MSS.0000000000001177

17.	 Dahlgren G, Carlsson D, Moorhead A, Häger-Ross C, McDonough SM. Test–retest reliability of step counts 
with the ActivPAL™ device in common daily activities. Gait & Posture. 2010; 32(3): 386-390. https://doi.
org/10.1016/j.gaitpost.2010.06.022

18.	 Taraldsen K, Askim T, Sletvold O, Einarsen EK, Grüner Bjåstad K, Indredavik B, et al. Evaluation of a body-
worn sensor system to measure physical activity in older people with impaired function. Physical Therapy. 
2011; 91(2): 277-285. https://doi.org/10.2522/ptj.20100159

19.	 Ryan CG, Grant PM, Tigbe WW, Granat MH. The validity and reliability of a  novel activity monitor as 
a measure of walking. British Journal of Sports Medicine. 2006; 40(9): 779-784. https://doi.org/10.1136/
bjsm.2006.027276

20.	 Kim Y, Barry VW, Kang M. Validation of the ActiGraph GT3X and activPAL accelerometers for the assessment 
of sedentary behavior. Measurement in Physical Education and Exercise Science. 2015; 19(3): 125-137. 
https://doi.org/10.1080/1091367X.2015.1054390

21.	 Ware Jr JE, Gandek B. Overview of the SF-36 health survey and the international quality of life assessment 
(IQOLA) project. Journal of Clinical Epidemiology. 1998; 51(11): 903-912. https://doi.org/10.1016/
S0895-4356(98)00081-X

22.	 Kalantar-Zadeh K, Kopple JD, Block G, Humphreys MH. Association among SF36 quality of life measures 
and nutrition, hospitalization, and mortality in hemodialysis. Journal of the American Society of 
Nephrology. 2001; 12(12): 2797-2806. https://doi.org/10.1681/ASN.V12122797

23.	 Czimbalmos Á, Nagy Z, Varga Z, Husztik P. [Patient satisfaction survey with SF-36 questionnaire, 
determination of normal values in Hungary]. Népegészségügy. 1999; 80(1): 4-19 (in Hungarian).

Activity level and quality of life among patients undergoing...



Health Prob Civil. 2025, Volume 19, Issue 1

- 46 -

24.	 Ross A, Willson VL. Paired samples T-test, in basic and advanced statistical tests. In: Ross A, Willson VL., 
editors. Basic and advanced statistical tests. Rotterdam: SensePublishers. 2017. p. 17-19. https://doi.
org/10.1007/978-94-6351-086-8_4

25.	 Lilliefors HW. On the Kolmogorov-Smirnov test for normality with mean and variance unknown. Journal 
of the American Statistical Association. 1967; 62(318): 399-402. https://doi.org/10.1080/01621459.1
967.10482916

26.	 Haskell WL, Lee IM, Pate RR, Powell KE, Blair SN, Frankilin BA, et al. Physical activity and public health: 
updated recommendation for adults from the American College of Sports Medicine and the American Heart 
Association. Circulation. 2007; 116(9): 1081. https://doi.org/10.1161/CIRCULATIONAHA.107.185649

27.	 Sheeha BB, Granat M, Williams A, Johnson DS, Jones R. Does free-living physical activity improve one-year 
following total knee arthroplasty in patients with osteoarthritis: a prospective study. Osteoarthritis and 
Cartilage Open. 2020; 2(3): 100065. https://doi.org/10.1016/j.ocarto.2020.100065

28.	 Lützner C, Kirschner S, Lützner J. Patient activity after TKA depends on patient-specific parameters. 
Clinical Orthopaedics and Related Research. 2014; 472(12): 3933-3940. https://doi.org/10.1007/
s11999-014-3813-5

29.	 Tsonga T, Kapetanakis S, Papadopoulos C, Papathanasiou J, Mourgias N, Georgiou N, et al. Evaluation of 
improvement in quality of life and physical activity after total knee arthroplasty in Greek elderly women. 
The Open Orthopedics Journal. 2011; 5:  343. https://doi.org/10.2174/1874325001105010343

30.	 Frimpong E, van der Jagt DR, Mokete L, Pietrzak J, Kaoje YS,  Smith A, et al. Improvements in objectively 
measured activity behaviors do not correlate with improvements in patient-reported outcome measures 
following total knee arthroplasty. The Journal of Arthroplasty. 2020; 35(3): 712-719. https://doi.
org/10.1016/j.arth.2019.10.016

Activity level and quality of life among patients undergoing...


