
27 Journal of Medicine & Biomedical Research 

 

Volume 24, Number 1, June, 2025 

Research 

 

 

 

https://dx.doi.org/10.4314/jmbr.v24i1.4 

 

ORIGINAL ARTICLE 

Effects of a single 10-minute versus 15-minute bout of aerobic 
exercise on affect, mood, and pain in individuals with knee 
osteoarthritis in Benin-City 

Idowu O1, Peter-Ogba O2, Akintayo N1*, Fawole H2 

 
1Department of Physiotherapy, Faculty of Basic Medical Sciences, Redeemer’s University, Ede, Nigeria. 
2Department of Physiotherapy, School of Basic Medical Sciences, University of Benin, Benin-City, Nigeria.  

 
ABSTRACT 
 
Background: Exercise provokes positive psychological effects that include improvements in affect and mood of 
patients with knee osteoarthritis (OA). However, there is no consensus on the optimum duration of exercise that 
will produce such positive effects. The study compared the effects of a single bout of 10- and 15- minute aerobic 

exercise on affect, mood, and pain in individuals with knee OA in Benin City. 
 
Methods: The design of this study was a pretest/post-test non-equivalent groups design. Forty-six participants 
with knee OA were randomized into two groups (Group A (n=23) 10 minutes of bicycle ergometry exercise and 
group B (n=23) 15 minutes of bicycle ergometry exercise). Affect, mood and pain were assessed at baseline, before, 
immediately after, as well as 10 and 20 minutes after intervention using the International Positive and Negative 
Affect Scale, Visual Analogue Scale and Visual Analogue Mood Scale, respectively.  

Data were analyzed using mean, median; Friedman’s ANOVA, Mann-Whitney U test and generalized estimating 
equation with level of significance set at p < 0.05. 
 
Results: Mean age of participants was 67.1±1.9 years while 94.2% were females. There was a significant within 
group improvement on positive affect, mood, negative affect and pain for each of the two groups (p<0.001). There 
was no significant difference between groups and group-time interactions regarding effect of aerobic exercise on 
outcomes (p>0.05).  

 
Conclusion: Ten and 15- minutes single bout of bicycle ergometry exercise had comparable effects on affect, 
mood and pain of individuals with knee OA. 
 
Keywords: Bicycle ergometry; Positive affect; Negative affect, Mood; Knee osteoarthritis 
 

 

INTRODUCTION 

Osteoarthritis (OA) has continued to receive 

considerable attention in public health due to 

the fact that it significantly impairs not just the 

physical components of an individual but also 

their psychological status hence the quality of 

life is invariably affected.1 OA which is a 

progressive deterioration of joint structures, 
which can impair any joint of the body, is known 

to affect the knee joint most of all (Prevalence of 

4307.4 cases (3844.5-4913.3) per 100,000).2 

Pain has been established to be the reason 

people with OA seek medical care.3 Furthermore, 

pain also instills the fear of embarking on 

physical movement which subsequently pro-

motes more disability.4 Studies have shown that 

disability is associated with worsened psycholo-

gical health and presents as mood disorders in 

individuals with knee OA.5 These mood dis-

orders such as anxiety and depression are 

highly prevalent (19.16% to 21.3%) in people 

with knee OA.6 By extension it often perpetuates 

the alteration of their affective state as well.4  

Nonetheless, studies have shown that aerobic 

exercises have positive effects on pain, muscle 
strength, physical function and quality of life in 

patients with knee OA.7 However, specific 

studies on the effect of aerobic exercise on mood 

and affect in persons with knee OA are limited. 

A previous literature review of the evidence 

related to healthy and chronic pain subjects 

surmised that a single bout of aerobic exercise 

induces an analgesic effect and improved the 

mood among apparently healthy population.8 

For such a significant mood improvement to 

occur, an apparently healthy individual must 

engage in at least 20 to 30 minutes of exercise.9 

In addition, durations of exercise that will 

improve mood in the general population should 
span a wide range (from 10 to 60 minutes) to 
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cover most possible prescriptions.9 Given the 

known duration of exercise that improves mood 

in the general population, it is equally important 

to ascertain the duration of exercise that will 

yield the optimum health benefits in terms of 

mood and affect in persons with knee OA. 

Further as pain experience is influenced by 
cultural and demographic contexts, it is not 

known whether short bouts of exercises which 

have been found to improve clinical outcomes in 

individuals with knee OA in other climes will 

have the same effects on patients from the 

Nigerian population. Therefore, this study aimed 

to compare the effects of a single bout of 10- and 

15- minute bicycle ergometry exercise on affect, 

mood, and pain in individuals with knee OA. 

METHODOLOGY 

The design of this study was a pretest/post-test 

non-equivalent groups design. Forty-six adults 

who were 40 years and above, diagnosed of 

unilateral or bilateral knee OA by Physicians, 

American College of Rheumatology (ACR) 

Classification, and Kellgren-Lawrence (grade 2 

or 3) classification participated in this study. 

The sample size was based on a study by 

Calsida-Lopez and colleagues that focused on 
obese women with knee OA.10 Stata (version 15) 

was used to calculate the sample size using 

mean difference in outcome post-intervention, 

with power set at 80 and p <0.05. A minimum 

sample size of 36 was required with 18 partici-

pants per group. Participants were recruited 

from the outpatient Physiotherapy, Rheuma-

tology and Orthopedic Clinics of the University 

of Benin Teaching Hospital, Benin City, Edo 

State, Nigeria. Individuals with rheumatoid 

arthritis, history of unstable metabolic diseases, 

neurologic disorders, history of cerebrovascular 

accident or history of involvement in therapeutic 

exercises were excluded from the study.   

Assignment into groups was performed using a 

simple random sampling method. The first 

participant set the order of randomization 

[randomly picked from a ballot of either of a 10- 

(Group A) or 15-minute (Group B) bicycle 

ergometry exercise group]. Subsequently, par-

ticipants were assigned to a 10 minute or 15-

minute bicycle ergometry group. The enrolment 

and assignment into groups was supervised by 
a physiotherapist who was blinded to the 

intervention. Further, a physiotherapist who 

was not part of the recruitment or intervention 

administration assessed the outcomes of the 

interventions. 

Ethical approval (ADM/E 22/A/VOL.VII/14831 

096) was sought and obtained from the Ethic 

and Review Committee of the University of Benin 

Teaching Hospital (UBTH). Participants inform-
ed consent was obtained before the commence-

ment of the study. Participants visited the 

laboratory on two occasions (a baseline session 

and an experimental session) with an interval of 

three days between visits. During the baseline 

session, participants gave their consent to 

participate in the study. Further, demographic 

characteristics (age, gender, marital status, and 

occupation) and clinical information (co-

morbidities, duration since diagnosis of OA, 

limb affected) were collected along with baseline 
parameters for affect (International Positive and 

Negative Affect Schedule Short Form (I-PANAS-

SF) (primary outcome), pain (Visual Analogue 

Scale (VAS) (secondary outcome) and mood 

(Visual Analogue Mood Scale) (secondary 

outcome). The Physical Activity Readiness Ques-

tionnaire (PAR-Q) questionnaire was adminis-

tered to assess perception of the physical 

demands of an activity, fitness along with 

readiness to perform physical activity.  

Participants reported to the physiotherapy 

gymnasium for experimental testing and assess-

ment. Each participant rested for 10 minutes on 

arrival after which they completed the validated 

questionnaires assessing pain (VAS), mood 

(VAMS) and positive and negative affect (I-

PANAS-SF). Thereafter, each participant wore a 

ActivPAL3™ micro activity monitor (PALtechno-

logies Ltd, Glasgow, Scotland, UK). Participants 

were asked not to engage in any form of workout 

and/or exercise on the day of the exercise. Given 

five minutes each of warm up and cool down, the 

main exercise durations for groups A and B were 

10 and 15 minutes. Participants in group A 
pedaled the bicycle ergometer for 10 minutes at 

the initial cycling speed of 70rpm, then the 

resistance of the ergometer was increased until 

60-70% of their heart rate reserve was achieved. 

In addition, the researcher checked the exercise 

intensity of participants at 5-minute intervals 

using a 0-10 Rate of Perceived Exertion. 

Participants in group B pedaled the bicycle for 

15 minutes after a warmup. The initial cycling 

speed was 70rpm, followed by an increase in the 

resistance of the ergometer until 60-70% of their 

heart rate reserve was achieved. Also, the 

exercise intensity of participants was monitored 

every 5 minutes using a 0-10 Rate of Perceived 
Exertion. Immediately after the bicycle ergome-

try exercise, participants in each group comple-

ted the outcome measures (VAS, VAMS and I-

PANAS-SF). Furthermore, participants comple-

ted the outcome measures 10 and twenty 

minutes after intervention, respectively after 

which they were free to leave. 

The International Positive and Negative Affect 

Schedule Short form (I-PANAS-SF) was used to 
measure positive and negative affect of par-

ticipants. The I-PANAS-SF is a 10-item scale 

which consists of a 5-item positive affect 

subscale (determined, attentive, alert, inspired, 

active) and a 5-item negative affect subscale 

(afraid, nervous, upset, ashamed, hostile).11 The 

I-PANAS-SF is scored on a five-point Likert tool 

ranging from 1 (very slightly or not at all) to 5 

(extremely). The I-PANAS-SF has been validated 
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for use in laboratory environments and in 

diverse populations such as knee OA popula-

tions to assess positive and negative affect. The 

Cronbach's alphas of the positive and negative 

affect schedule subscales have been reported to 

be 0.80 and 0.74 respectively, while the test-

retest coefficient of reliability for both the PA and 
NA subscales are the same, at 0.84.11 

Visual analogue scale (VAS) was used to assess 

the pain intensity of participants. The VAS, a 

10cm scale, requires patients to rate their 

current pain intensity.12 It is anchored with 

endpoints labelled ‘No Pain’ and ‘Worst Possible 

Pain’. It has possible scores ranging from 0 to 

10, with higher scores indicating greater pain 

intensity. Correlation analysis for corresponding 

groups of patients showed a significant positive 
relationship between the VAS and VRS (r = 0.68) 

VAS and VRS (r = 0.64) indicating that both VAS 

and VRS constitute useful tools for pain 

assessment in Nigerian patients.13 There were 

significant correlations between VAS and VRS 

by the same tester (tester 1 and tester 2) (r = 

0.92 and r = 0.89, respectively) and between 

VAS and VRS between tester 1 and tester 2 

(r=0.91).13 

Visual Analogue Mood scale (VAMS) was used to 

provide brief valid measures of internal mood 

states.14 The VAMS is a reliable and valid 

measure of eight specific mood states: afraid, 

confused, sad, angry, energetic, tired, happy, 

and tense. VAMS has been used to screen for 

mood disorders as well as to monitor the efficacy 

of interventions for mood disorders in indivi-

duals with chronic illnesses such as stroke and 

osteoarthritis in primary care settings indivi-

duals with. The scale has a "neutral" schematic 

face (and accompanying word) at the top of a 

10cm vertical line and a specific "mood" face 

(and word) at the bottom of the line. Respon-
dents were asked to indicate the point along the 

vertical line that best describes how they are 

currently feeling. The score for mood ranges 

from 0 to 10, with 10 representing a maximal 

level of that mood and zero representing a 

minimal level (or absence) of that mood. The 

internal consistency of the VAMS in older adults 

is α=0.71-0.84 and is significantly correlated 

with the Hospital Anxiety and Depression Scale 

(0.40–0.52).15 The convergent validity between 

VAMS and Profile of Mood States (POMS) has a 

large correlation coefficient (r=0.52-0.72).14 

Statistical methods 

Means and medians were used to summarize 

continuous variables and data that did not 

follow a normal distribution, respectively. 

Frequency and percentage were used to 

summarize categorical variables. Friedman’s 
Analysis of Variance (ANOVA) was used to 

compare within group differences in positive 

affect, negative affect, mood, and pain scores of 

participants in both groups across 5 time points 

of the study. The ActivPAL assessed acceler-

ometer-based metabolic equivalent of task 

(MET) in MET/hours. This was converted to 

MET/min to quantify the exact METs expended 
each minute. The Mann-Whitney U test was 

used to compare between-group differences on 

positive affect, negative affect, mood, and pain 

scores of participants. Generalized estimating 

equations (GEE) analysis was used to perform 

subgroup comparison on positive affect, nega-

tive affect, and mood. Further, for within 10 

minutes aerobic exercise analysis, effect size (W) 

was calculated using W=X2/N (k-1). The effect 

size of 0.2, 0.5 and 0.8 was adjudged to be small, 

medium, and large, respectively.16 Level of 

significance was set at P<0.05. 

RESULTS 

Fifty-two participants with knee OA were 

recruited for this study from the outpatient 

rheumatology, orthopaedic and physiotherapy 

clinics of the University of Benin Teaching 

Hospital. Only 46 of these participants met the 

inclusion criteria and were randomized into 10 
minutes bicycle ergometry exercise (n=23) and 

15 minutes bicycle ergometry exercise (n=23) 

groups. Consolidated Standards of reporting 

Trials (Consort) Flow Diagram for the recruit-

ment of participants is presented in Figure 1. 

Accelerometer values for energy expenditure 

for participants by groups 

The average ActivPAL estimated intensity of 

aerobic exercise in this study was 4.44 

METs/minute for participants in the 10 minutes 

exercise and 3.6 METs/minutes for participants 

in the 15 minutes exercise group. This is 

represented in Table 1.  

Out of the 46 participants with knee OA, 5.77% 
and 94.23% were males and females, respective-

ly. Among 10 minutes bicycle ergometry exercise 

group participants, the mean age was 67.09 ± 

1.85 years while for 15 minutes bicycle 

ergometry exercise group participants, the mean 

age was 66.96 ± 2.03 years. Socio-demographic 

information of participants by intervention 

group is presented in Table 2. 

In the 10-minute aerobic exercise group (n = 23), 
17(73.9%) participants had bilateral knee OA 

affectation, 20 (87.0%) participants had primary 

knee OA, and 9 (39.1%) participants had low 

back pain as co-morbidity. On the other hand, 

in the 15-minute aerobic exercise group (n = 23), 

19 (82.6%) participants had bilateral knee OA 

affectation, 16 (69.9%) participants had primary 
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Figure 1: Consolidated Standards of reporting Trials (Consort) Flow Diagram for the recruitment of participants 

 
 
Table 1: Accelerometer values for energy expenditure for participants by groups 
 

Variable 10 minutes 
Bicycle 
ergometry 
exercise (n=23) 

Mean ± SE 

15 minutes 
Bicycle 
ergometry 
exercise (n=23) 

Mean ± SE 

Mean 
difference 

BCa 
95% CI 

t p-value 

Exercise 
intensity 

(Step Counts) 

903.5±106.1 1191.5±118.6 -287.9 -613.4-
30.1 

-0.76 0.08 

Exercise 
Intensity 
(MET/hr) 

0.7±004 0.9±0.09 -0.2 -0.4-0.004 -1.75 0.09 

Exercise 
Intensity 
(MET/mins) 

44.2±2.6 54.3±5.2 -10.1 -23.4- 0.4 -1.75 0.09 

Key: BCa=Bias corrected and accelerated bootstrap interval, SE=Standard Error, CI=Class Interval, MET= 
Metabolic Equivalent, hr=hour, mins=minutes 
 

 

knee OA, and 14 (60.9%) participants had low 

back pain as co-morbidity.  The physical activity 

levels for 10 minutes aerobic exercise and 15 

minutes aerobic exercise were low, 15 (65.2%) 

and 13 (56.5%). The baseline clinical charac-
teristics of participants for both groups are 

presented in Table 3. 

Friedman’s ANOVA showed significant differen-

ces (p<0.001) in positive affect, negative affect, 

mood, and pain scores for participants in 10 

minutes aerobic exercise (0.25 effect size) and 

15 minutes aerobic exercise (0.25 effect size), 

respectively. The within group comparison of 

participants positive affect score is presented in 
Tables 4. Analysis using Mann-Whitney U test 

did not show any significant difference in 

positive affect, negative effect, and mood 

(p>0.05) between the two groups at baseline, 

pre-intervention, post-intervention, 10 minutes 

post-intervention and 20 minutes post-interven-

tion of the study (Table 5). 

 After controlling for baseline pain and co-

morbidities, variations in positive affect, 

negative affect, and mood in relation to time 

interaction showed significant improvements 

between the pre-intervention and 20 minutes 

post-intervention time points and also between 

post-intervention and 20 minutes post-

intervention time point (p=0.001). There was 

however no variation in relation to groups and 
group time interactions (p>0.05). 
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Table 2: Group comparison of socio-demographic characteristics of participants 
 

Variable 10 Minutes bicycle  
ergometry (n=23) 
n (%) 

15 Minutes bicycle 
ergometry (n=23) 
n (%) 

Sex   
Male 1 (4.3) 3 (13.0) 
Female 22 (95.7) 20 (87.0) 

Age in years 67.09±1.85 66.96±2.03 
(Mean ± SD)   

Marital status   
Single 0 (0.0) 1 (4.3) 
Married 12 (52.2) 16 (69.6) 
Divorce 1 (4.3) 0 (0.0) 
Widow 10 (43.5) 6 (26.1) 

Occupational status   
Unemployed 2 (8.7) 0 (0.0) 

Retired 7 (30.4) 10 (43.5) 
Civil servant  6 (26.1) 5 (21.7) 
Self-employed 8 (34.8) 8 (34.8) 

Key: SD=Standard Deviation 

 

 

DISCUSSION 

The purpose of this study was to determine the 

effect of a single bout of aerobic exercise on 

affect, mood, and pain in individuals with knee 

KOA. The results showed that both 10- and 15-

minutes single bouts of bicycle ergometry 

exercise had positive effects on affect and mood 

in individuals with knee OA. Further 10- and 

15- minutes single bout of bicycle ergometry 
exercise had comparable effects on affect and 

mood improvements in individuals with knee 

OA.  

The results of the current study indicated that 

either of 10- or 15-minutes intervention group 

led to significant improvements on positive 

affect (increase), negative affect (decrease) and 

mood (increase) across baseline, pre-, post-, 10 

minute post- and 20 minutes post-intervention. 

In line with the findings of previous studies,17,18 
it is possible that after participating in aerobic 

exercise, the participants in the current study 

had improvements in terms of psychological 

well-being as shown by an increase in positive 

affect and a decrease in negative affect. Affect 

and mood are cornerstones of well-being that 

may be altered throughout ones’ life. Alteration 

in affective valence and mood is not necessarily 

as a function of the aging process, but rather as 

a function of personal adjustment to health or 

other environmental factors.17 For instance, 

worsened psychological health which usually 

presents as mood disorders is often because of 
disability, not the pathology itself or impair-

ments.19  

Evidence has shown that affective and mood 

benefits are associated with acute aerobic 

exercise, operationalized as decreases in nega-

tive affect, anxiety, depression, and negative 

moods, along with improvements in general 

psychological wellbeing.9 Further it is 

acknowledged that physical activity and/or 

exercise produces an affective or feeling 

response that typically involves an increase in 

positive affective valence and more positive 

moods, after an exercise than when no exercise 

has been completed. 20 The findings of the 

present study correspond with evidence that 

supports physical theories on affect, which 

suggest that physiological changes triggered by 

aerobic exercise in cardiovascular function, 

neural hormones, endorphins, and body tempe-

rature are the mechanisms mediating physical 
activity and affect, and thus specifically pre-

scribed aerobic exercise is required to engender 

these changes.17 Another mechanism that could 

be used to explain the relationship between 

physical activity and affect are psychological 

theories based on alterations in affect caused by 

distraction from the stresses of life, changes in 

self-efficacy, feelings of mastery, and social 

interaction—things which make people “feel 

better”.17 As regards mood, the best exercise 

protocol for improving mood is still unclear. 

However, there is some evidence to suggest that 

the most effective type of exercise at producing 

mood improvements may be a workout 
experience that the participants enjoy. 21  

Exercise regimens with strong evidence of 

benefit for affective and mood improvements 

include those that focus on aerobic/ 

cardiovascular conditioning as well as lower 

extremity strength training.22 Equally, there is 

some evidence that exercise intensity and 

duration may interact in such a way that short 

periods of exercise at higher intensities, as well 
as long periods of exercise at lower intensities, 

can offer affect and mood benefits.8 
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Table 3: Baseline clinical characteristics and outcomes of participants by intervention group 
 

Variable 10 Minutes bicycle ergometry 
(n=23) 
n (%) 

15 Minutes bicycle ergometry 
(n=23) 
n (%) 

Knee OA affectation 
Left 
Right 
Bilateral 

 
2(8.7) 
4(17.4) 
17(73.9) 

 
2(8.7) 
2(8.7) 
19(82.6) 

Type of OA 
Primary 
Secondary 

 
20 (87.0) 
3 (13.0) 

 
16 (69.9) 
7 (30.4) 

Comorbidity 
None 
Diabetes/Hypertension 
Hypertension 
Low back pain 

Shoulder pain 

 
10 (26.1) 
1 (4.3) 
3 (13.0) 
9 (39.1) 

0 (0.0) 

 
8 (34.8) 
0 (0.0) 
0 (0.0) 
14 (60.9) 

1 (4.3) 

Physical activity level 
Low 
Moderate 
High 

 
15 (65.2) 
8 (34.8) 
0 (0.0) 

 
13 (56.5) 
8 (34.8) 
2 (8.7) 

Duration since diagnosis 
Median (IQR) 

 
3(2-10) 

 
3(1-5) 

Positive affect 
Median 
(IQR) 

 
19.00 
(18.00-20.00) 

 
20.00 
(18.00-21.00) 

Negative affect 
Median 
(IQR) 

 
8.00 
(7.00-11.00) 

 
9.00 
(5.00-14.00) 

Mood (VAMS) 
Median 

(IQR) 

 
6.00 

(3.00-8.00) 

 
7.00 

(4.75-8.00) 

Pain (VAS) 
Median 
(IQR) 

 
5.00 
(5.00-8.00) 

 
5.50 
(5.00-7.00) 

Key: OA=Osteoarthritis, IQR=Interquartile Range, VAMS=Visual Analogue Mood Scale, VAS=Visual Analogue Scale 

 
 

Thus, there is a need to explore the effects of a 

time-efficient exercise strategy that spreads 

short bouts of exercise over stretched exercise 

duration on affect and mood. Chronic pain has 

been found to increase negative affect (NA) and 

decrease positive affect (PA).23 Negative affect is 

linked to pain and disability while positive affect 

lessens pain and improves willingness to 

manage pain, positive affect may reduce effects 

of negative affect on pain.24,25 In addition, the 
overflow effect of aerobic exercise on affect could 

have impacted on the reduction in pain 

intensity. Specifically, negative affect is linked to 

pain and disability while positive affect lessens 

pain and improves willingness to manage pain, 

positive affect may reduce effects of negative 

affect on pain.24,25 In another vein, it is also 

possible that reduction in pain intensity may 

improve impaired affect and mood symptoms, 

suggesting a bidirectional casual mechanism 

between pain and these psychological con-

structs. Franklin and colleagues highlighted 

this when they demonstrated that pain offset 

relief serves to regulate affective valence, by 
increasing positive affect and reducing negative 

affect.26 

The decrease in pain-intensity of participants 

following either a 10- and 15-minutes single 

bouts of bicycle ergometry exercise, corrobora-

tes with existing literature that supports the 

notion that bicycle ergometry aerobic exercise 

has beneficial effects on pain.27,28 Literature 

suggests that supervised bicycle ergometry and 

dynamic or resistance exercise will improve 

functional ability and reduce knee joint pain in 

individuals with knee OA.29 The physiological 
mechanism by which stationary cycling provides 

pain relief is proposed to occur because of the 

articular cartilage being repeatedly compressed 

then released during pedaling movements. This 

cyclic compression may promote exchange of 

nutrients within the cartilage, increase blood 

circulation in joints, and consequently eliminate 

inflammation and relieve pain.30 

It is important to note that the average ActivPAL 
estimated intensity of aerobic exercise in this 

study ranged between 3.6 METs/minutes (for 15 

minutes bicycle ergometer exercise group and 

4.44 METs/minute (for participants in the 10 

minutes exercise group. It can be deduced 

therefore that participants pedaled the bicycle 
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Table 4: Friedman’s ANOVA of participants’ clinical outcome variables across 5-time points of the 
study by intervention groups 

 
Variable Time points 10 Minutes bicycle ergometry 

Median (IQR) 
15 Minutes bicycle ergometry 
Median (IQR) 

Positive affect 
 

Baseline 19.00(18.00-20.00) 20.00(18.00-21.00) 

Pre-intervention 19.00 (18.00-20.00) 20.00(18.00-21.00) 
Post-intervention 20.00 (20.00-23.50) 20.00(20.00-21.00) 
10 minutes  
post-intervention 

20.00 (20.00-25.00) 
 

22.00(20.00-25.00) 
 

20 minutes  

post-intervention 

22.00 (20.00-25.00) 22.00(20.00-25.00) 

Friedman’s  22.859 23.098 
p-value  0.001 0.001 
W  0.25 0.25 

 
Negative affect 

 
 

Baseline 8.00(7.00-11.00) 9.00 (5.00-14.00) 

Pre-intervention 8.00(7.00-11.00) 9.00 (5.00-14.00) 

Post-intervention 5.00(5.00-9.00) 6.00 (5.00-12.00) 
10 minutes  
post-intervention 

5.00(5.00-6.00) 
 

5.00 (5.00-5.00) 
 

20 minutes  

post-intervention 

5.00(5.00-6.00) 5.00 (5.00-6.00) 

Friedman’s  40.250 45.339 
p-value  0.001 0.001 
W  0.44 0.49 

 
Mood (VAMS) 
 

 

Baseline 6.00 (3.00-8.00) 7.00 (4.75-8.00) 
Pre-intervention 6.00 (2.50-8.00) 5.50 (4.50-8.00) 

Post-intervention 8.00 (7.00-8.50) 8.00 (7.00-9.00) 
10 minutes  
post-intervention 

8.00 (7.00-8.00) 
 

8.00 (7.00-9.00) 
 

20 minutes  
post-intervention 

8.00 (7.00-9.00) 8.00 (7.75-9.00) 

Friedman’s  53.228 41.287 
p-value  0.001 0.001 

W  0.58 0.45 
 

Pain (VAS) 
 

Baseline 
Pre-intervention 
Post-intervention 
10 minutes  

post-intervention 
20 minutes  
post-intervention 

5.00 (5.00-8.00) 
6.00 (5.00-7.50) 
4.00 (3.00-5.00) 
4.00 (3.00-4.50) 

 
3.00 (2.00-4.00) 

5.50 (5.00-7.00) 
5.50 (5.00-7.00) 
4.00 (3.00-5.00) 
4.00 (2.75-4.00) 

 
4.00 (1.75-4.00) 

Friedman’s  66.989 77.322 
p-value  0.001 0.001 
W  0.73 0.84 

Key: IQR= Interquartile Range, VAMS=Visual Analogue Mood Scale, VAS=Visual Analogue Scale, W= Effect size 

 

ergometer at moderate-to-vigorous exercise 

intensity level.  

The present study demonstrated that either a 
10-minute or 15-minute aerobic exercise has 

comparable effects on affect and mood in 

individuals with knee OA, after pain and 

comorbidity were controlled. Controlling for pain 

was done due to its potential mediating effect on 

mood and affect.8,31 Evidence suggests that 

regular light to moderate physical activity long 

term therapeutic benefits for individuals with 

knee OA.22,32 Specifically aerobic exercise like 

cycling can offer affect and mood benefits.8,22 A 

previous review found that affective responses 

improved regardless of duration, where a 25-

minute condition led to a more positive 

engagement, compared with a 40-minute 
condition and recommends that one must 

exercise for at least 20 to 30 minutes to achieve 

a significant mood improvement.9 This finding of 

this current study may potentially fill an 

important gap in the literature with regards to 

whether exercise durations lower than that 

which is commonly cited for knee OA 

management will be effective in managing affect 
and mood problems in individuals with knee OA. 

This study suggests a preference for a 10-

minute aerobic exercise for managing affect and 

mood disorders in persons with knee OA. This 

may be beneficial to the time-efficient exercise 

strategy that spreads short bouts of exercise 

over stretched exercise duration. For instance, 

two five-minute bouts of exercise with a 5-

minute rest period in-between the short bouts. 

The current study is one of the few studies that 

explored the effect of bicycle ergometry aerobic 

exercise on affect and mood in persons with  
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Table 5: Mann-Whitney u comparison of clinical outcome variables of positive affect, negative affect 
and mood (VAMS) scores between 10 minutes aerobic exercise and 15 minutes aerobic exercise at 
post-intervention, 10 minutes post-intervention and 20 minutes post-intervention 

Variable Time points 10 Minutes 
bicycle 
ergometry 
Median (IQR) 

15 minutes bicycle 
ergometry 
Median (IQR) 

Mann-
Whitney 
U 

P 

Positive 
affect 
 

Baseline 19.00 (18.00- 
20.00) 

20.00 (18.00-21.00) 0.3511 0.7255 

Pre-intervention 19.00 (18.00-
20.00) 

20.00 (18.00-21.00) 0.3511 0.7255 

Post-intervention 20.00 (20.00-
23.50) 

20.00 (20.00-21.00) 0.3364 0.7366 

10 minutes  

post-intervention 

20.00 (20.00-

25.00) 
 

22.00 (20.00-25.00) 

 

1.2187 

 

0.2229 

 

20 minutes  

post-intervention 

22.00 (20.00-

25.00) 

22.00 (20.00-25.00) 1.3035 0.1924 

Negative 
affect 
 

Baseline 8.00 (7.00-11.00) 9.00 (5.00-14.00) 0.379 0.705 
Pre-intervention 8.00 (7.00-11.00) 9.00 (5.00-14.00) 0.379 0.705 

Post-intervention 5.00 (5.00-9.00) 6.00 (5.00-12.00) 0.377 0.707 
10 minutes  
post-intervention 

5.00 (5.00-6.00) 
 
5.00 (5.00-6.00) 

5.00 (5.00-5.00) 
 
5.00 (5.00-6.00) 

0.106 
 
0.401 

0.916 
 
0.688 

20 minutes  
post-intervention 

    

 
Mood 
(VAMS) 
 

Baseline 6.00 (3.00-8.00) 7.00 (4.75-8.00) 1.234 0.217 

Pre-intervention 6.00 (2.50-8.00) 5.50 (4.50-8.00) 0.726 0.468 

Post-intervention 8.00 (7.00-8.50) 8.00 (7.00-9.00) 0.631 0.528 

10 minutes  
post-intervention 

8.00 (7.00-8.00) 
 

8.00 (7.00-9.00) 
 

1.263 
 

0.207 
 

20 minutes  
post-intervention 

8.00 (7.00-9.00) 8.00 (7.75-9.00) 0.989 0.323 

Pain 
(VAS) 

Baseline 5.00 (5.00-8.00) 5.50 (5.00-7.00) 0.556 0.579 
Pre-intervention 6.00 (5.00-7.50) 5.50 (5.00-7.00) 0.474 0.635 
Post-intervention 4.00 (3.00-5.00) 4.00 (3.00-5.00) 0.100 0.920 

10 minutes  
post-intervention 

4.00 (3.00-4.50) 
 

4.00 (2.75-4.00) 
 

0.532 
 

0.595 
 

20 minutes  
post-intervention 

3.00 (2.00-4.00) 4.00 (1.75-4.00) 0.137 0.891 

Key: IQR= Interquartile Range, VAMS=Visual Analogue Mood Scale, VAS=Visual Analogue Scale 
 

 

 

knee OA. This study also compared the 

immediate effects of two relatively short 

durations of aerobic exercise on affect and 

mood. 

There are few limitations in this study. Firstly, 

reliance of self-report measures used in this 

study may have led to underestimating or over-

estimating reported outcomes by participants. 

Secondly, the incessant strike and public 

holidays within the Nigerian health sector 

limited recruitment of participants and inhibited 

experimental testing.  

The researchers therefore recommend a time-
efficient exercise strategy that spreads short 

bouts of exercise over stretched exercise 

duration. For instance, 5-minute bouts of 

exercise in 10-minute duration of exercise with 

a 5-minute rest period in-between the short 

bouts. Further research should be conducted 

over set time periods with appropriate follow-up 

or long-term follow-up. Future studies might 

also want to advance or enhance this study by 

exploring the same outcomes and interventions 

in male populations with knee OA and in other 
chronic disease conditions. 

In conclusion, aerobic exercise using the bicycle 

ergometer had significant positive effects on 

affect, mood, and pain in individuals with knee 

OA. Furthermore, a 10- or 15-minute bicycle 

ergometry exercise had comparable positive 

effects on positive affect, negative affect, and 

mood in persons with knee OA. The pretest 

findings of poor negative affect and mood found 
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in this study underscore the need to routinely 

screen for affective and mood disorders in 

individuals with knee OA. As a single 10- and 

15-minute bout of bicycle ergometry exercise 

significantly improved mood and affect, clini-

cians may want to target and promote 

engagement and increment in physical activity 
as potential management option for mood and 

affect disorders in the context of rehabilitation 

in the knee OA population. 
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