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Abstract

Context: The indefinite results observed in different studies on the hip–low back pain association is 
alluded to be due to heterogeneous nature of their sample population hence, the need to address this 
constraint.
Objective: To determine degree of passive hip rotation of  Amateur Golfers(AG) with low back pain 
(LBP) and compare them with Desk-Bound(DB) participants in Ebonyi State.  
Methods: Forty-three male participants with LBP made up of 21 amateur golfers and 22 desk-bound 
individuals participated in the study. The two groups were equal with regards to LBP classification and 
physical characteristics but differ in activity level. Participants were recruited from Enugu and Ebonyi 
golf clubs and an Orthopedic hospital in Enugu, Nigeria. A comparative cross sectional study design was 
used to achieve the objectives of the study.  Measurements of passive internal and external hip rotation 
range of motion were obtained in extension position with two-armed goniometer. 
Results: Showed that the desk-bound group showed significant deficit  in external rotation of left hip 
than the amateur golfers group (DB mean 34.939± 9.837; AG mean 41.127± 7.913, p = 0.029., 95% CI 
0.674 - 11.704). There were no significant differences in left internal, right external and internal hip 
rotation between the two groups(p> 0.05). The difference in degree of rotation between left and right hip 
of AG and that within DB group was  not statistically significant(p >0.05). 
Conclusions: Low back pain is the source of hip rotation deficit between amateur golfers and desk-bound 
groups. Adequate categorising of sample population made the finding more definite thereby clarifying 
the ever evasive paradox of the hip function -LBP relationship.

Key words: Low back pain, Amateur Golfers, Desk-bound individuals, Passive Hip Rotation Range of 
Motion

Introduction
Diverse possible causes of low back pain (LBP) abide yet information indicating the possibility of hip 
rotation deficits being among the sources are on the increase. Different studies on the hip–low back pain 

1-7
association , have been carried out and findings from these studies showed that a link exists between the 
role of hip joints and low back pain but the uncertainty of the specific characteristics of this association 
have continued to linger. Some researchers in this field agreed that there is a possibility that an imbalance 
in hip movement may add or cause an individual’s lower back issues where the person performed tasks 
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that put constant rotational demand on the trunk and 
8-13 14-17hip . On the other hand some studies  have 

shown that patients who suffer from low back pain 
have compromised hip function irrespective of their 
physical activity level. They concluded that hip 
dysfunction are regular occurrence in individuals 
suffering from LBP and low back pain signs and 
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symptoms may eventually result into lack of full  
range of movement  of hip joint. 

2,11,12,7,13Most researches that investigated this link  
compared hip joint range of motion(ROM) between 
patients with low back pain and persons without low 
back pain thus introducing a cross-sectional 
limitation to their work, which some reported13 as 
being one of the hindrances that made their findings 
uncertain. They were not certain whether the 
observed hip rotation limitation was responsible for 
the LBP or that the abnormal posture/ motion  
usually employed by LBP  patients to cope with 
LPB symptoms lead to hip rotation dysfunction. 

10
Harris-Hayes and colleagues(2009)  advocated that 
the rationale for the indefinite results observed  is 
because essential features such as Low Back Pain 
categorizations, gender and activity demand that 
bring about differences in the population used for 
these studies were not sufficiently taken into 
consideration 
 Since hip function has been proposed to be related 
to low back pain (LBP) because of the anatomical 
proximity of the hip and lumbopelvic region, one 
good way of looking at this relationship is to study 
activities that put huge demand on hip rotation 
function. Therefore, another effective method to 
investigate the association between hip joint motion 
and low back pain would be to investigate low back 
pain individuals who place frequent rotational 
tension on the hips with persons with the same 
condition who are under-active due to lack of 
physical activity. This may help to determine more 
clearly if  reduced degree of hip rotation linked to 
hip function could be correlated to low back pain. 
The aim of the study was thus to determine the hip 
rotation range of motion of right handed amateur 
golfers with low back pain and make comparison 
with those of sedentary  individuals with low back 
pain.
  
Methods
The study adopted a comparative cross sectional 
study design.  A total of 43 males with  low back 
pain  made up of 21 amateur golfers and 22 desk-
bound (sedentary) individuals were recruited to 
participate in the study. The sedentary subjects were 
consecutively recruited from Physiotherapy 
department of National Orthopaedic Hospital 
Enugu, Nigeria. They participated in the study 

before receiving physiotherapy services. They were 
rated as being insufficiently active according to 

18Baecke Physical Activity Questionnaire (BPAQ)  
index. The amateur golfers who frequently 
participated in golf game between two to five times 
weekly were recruited from Golf section of Enugu 
Sports club, Nigeria. The two groups were all males, 
suffered from chronic low back pain with 
comparable  physical characteristics (Table 1). The 
amateur golfers’ group exerted frequent golf swing 
mechanical forces on the hip especially the left one, 
while the desk-bound group are accustomed to 
habitually sitting down. Both groups had suffered 
from chronic Low Back Pain diagnosed as disc 
protrusion or prolapse, facet dysfunction and 
nonspecific low back pain. Pain intensity was not 
assessed but the  Modified Oswestry Low Back 
Pain Disability Index  was used to measure  the 
level of functional disability as a result of their low 
back pain.
Only participants with chronic LBP were 
considered eligible. Participants with the following 
conditions were excluded from the study: hip 
disease, lower limb and spinal ailments, and severe 
neurological and medical conditions.  All 
participants were able to tolerate measurement of 
their hip rotation passively without pain.  
A simple two-arm goniometer manufactured by 
AUREUS Medical Group, USA with a 180° scale 
marked in 5⁰ incremental was used for data 
collection (figure 1). Weighing scale and height 
meter were used to measure body weight and height 
respectively (Table 1). The sedentary persons were 
screened to identify suitable participants using 
Baecke Questionnaire for Measurement of a 
P e r s o n ' s  H a b i t u a l 
P h y s i c a l 

1 8
A c t i v i t y ( B PA Q ) . 
Modified Oswestry Low 
Back Pain Disability 
Index (ODI) was used to 
determine the functional 
disability of participants 
as a result of their low 
back pain. Concurrent 
va l id i ty  o f  s tandard 
manual goniometers were 
good for hip rotation with 
high intraclass correlation 

Figure 1: starting position 
with 2-arm goniometer
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coefficient (ICC) of 0.94, and low systematic bias 
19,20and random error .

All subjects had their hip rotation measured in prone 
lying position passively by the researcher. All range 
of motion (ROM) measurement were  carried out on 
a firm treatment couch after a 5-minute warm-up 
exercise in form of cycling with a stationary bicycle 
or brisk walking. The participant was first placed 
face down on an investigation couch and hip kept in 
abduction and abduction neutrally, the knee flexed 
at ninety degrees and his pelvis firmly held in place 
with a belt, the participant’s arms placed by the sides 
with head turned to the side of comfort. The seat belt 
strap was secured over the posterior superior iliac 
spine region of the subject, and completed with a 
loop under the couch. The lower limb that is not 
being assessed was put in minimal abduction. Prone 
position made it easier to sustain the subject in the 
required state. To enable the participants get 
accustomed to the method and to ensure that the 
lower limb movements were not painful, the lower 
limb under assessment was passively moved only 
one time into internal rotation and external rotation 
by the researcher. Thereafter measurements of 
passive internal and external hip rotation were taken 
with a goniometer by the researcher with the help of 
two assistants who helped to stabilize the 
goniometer sleeve along the tibia shaft to ensure that 
no perceptible pelvic movement interfered with 
measurement. Three measurements were taken for 
each movement in both hips and the mean 
determined and recorded in degrees. This research 
was approved by National Orthopaedic Hospital 
Enugu Institutional Review Board. This work also 
complied with the Declaration of Helsinki. The 
participant’s privacy and the confidentiality of their 
data were protected. The data contained no 
identifying information that could associate it with 
the participants.

Method of Analysis
IBM SPSS version 23.0 Armonk (NY; IBM Corp) 
was used for data analysis. Quantitative data that 
were normally distributed were summarized as 
mean and standard deviation. Independent and 
paired sample t-test were used to assess the mean 
difference of values between the 2 groups  at a level 
of significance of p<0.05. Paired sample t-test was 
used to compare the mean difference within each of 

the two groups while independent t-test was used to 
test for significant difference between the 2 groups 
namely the amateur golfers and  Desk-bound group. 

Results
The two groups who suffered from chronic low back 
pain were all males with comparable  physical 
characteristics (Table 1). The mean Baecke Physical 
Activity Questionnaire (BPAQ) index score of 
desk-bound (sedentary) participants for work was 
3.75(±0.43), sport; 2.08 (±0.40) and leisure; 2.75 
(±0.83). The mean Oswestry Disability Index (ODI) 
score of amateur golfers was 15.24% (±3.66) while 
that of the control group was 30.18% (±13.54). 
Result showed that within the amateur golfers’ 
group neither the internal nor external rotation of 
left hip was significantly different from that of the 

Table 1: Physical Characteristics of Male Amateur 
Golfers and Desk-bound Participants

Table 2: Comparison of mean of Hip Rotation range 
of motion between left and right hip of Amateur 
golfers

Table 3: Comparison of mean of Hip Rotation range 
of motion between Left and Right hip of Control 
group

Table 4: Comparison of Hip Rotation range of motion 
between Amateur Golfers and Control group
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right hip (table 2)
Result showed that within the Desk-bound 
individuals there was no significant mean difference 
between the left and right hip in both internal 
rotation and external rotation (table 3). 
Result also showed that the amateur golfers had a 
higher internal rotation mean than the of desk-
bound subjects in the left hip with a mean difference 
of 3.61⁰ but the difference was not statistically 
significant (table 4). Result also showed that the 
external rotation of right hip was higher in amateur 
golfers (38.524 SD 8.12) than desk-bound group 
(34.450 SD 6.953) by mean difference of 4.025⁰ but 
the different was not statistically significant (t-value 
1.748, p-value 0.088, 95% CI -0.625 - 8.674).
Result revealed that the amateur golfers had a 
significant higher external rotation range of motion 
than and the desk-bound group in the left hip  
indicating that the left hip external rotation of desk-
bound group was limited by 6.19⁰ (table 4: AG mean 
41.127, SD 7.913; Control Mean 34.939 SD 9.837, 
t-value 2.267, p-value 0.029., 95% CI 0.674 - 
11.704).

Discussion
The aim of this study was to determine the passive 
hip rotation range of motion of right handed amateur 
golfers with low back pain and if they were 
significantly different from that of desk-bound 
individuals with low back pain. The result showed 
evenness of both internal and external rotation 
between the left and right hip of amateur golfers 
implying that the rotational demand the golf game 
imposed on the left hip did not cause any difference.  
The findings as well demonstrated uniformity of 
both internal and external rotation between the left 
and right hip of the desk-bound group. We  
confirmed that the amateur golfers had more 
external rotation in left hip in comparison to desk-
bound group. This meant that desk-bound group had 
significant deficient external rotation of  6.19⁰ in the 
left hip less than the amateur golfers’ group. 
Findings from previous works ¹⁴ ¹⁷־reported that 
LBP patients had compromised hip function 
irrespective of their physical activity level with 
significant limitations occurring more in external 
hip rotation when compared to control group of 
healthy participants. This significant deficiency 
therefore may be because of severe functional 

disability of the sedentary group as against the 
amateur group with moderate severity. Left hip 
internal rotation, right hip internal and external 
rotation revealed no statistically significant range of 
motion difference between the two groups. 
The results of this present work could not be 
justifiably compared to the numerous studies 
conducted to seek the correlation between hip 

1-4,5-7,11-13,21-25function and low back pain  because these 
studies investigated low back pain subjects with 
subjects without low back pain thereby introducing 
a cross-sectional limitation to their work which this 
current work eliminated by investigating two 
groups of subjects with low back pain. These 
researchers generally reported limitation of hip 
function in low back pain subjects when compared 
to those without low back pain. For instance Van-

13
Dillen and colleagues(2008)  examined passive hip 
rotation ROM between  sportsperson  involved in 
rotation-related sports who suffered from LBP and 
compared them with their counterparts who  do not 
have any LBP symptoms. They reported reduced 
hip rotation  in the LBP group in contrast to those 
without low back pain signs and symptoms.  Within 
the LBP group  they found out that the left hip was 
more limited compared to the right hip but this 
finding was not observed in the group without LBP.   

13Van-Dillen et al(2008)  were not able to come to a 
clear conclusion as whether the hip function 
limitation was responsible for the LBP or vice versa. 
This they attributed to the cross-sectional design of 
their study. Differences in sample characteristics 
were one of the main reasons the various research 
works done on hip rotation-LBP relationship were 
not conclusive. Haris-Hayes, Sahrmann and Van 

10Dillen(2009)  in their work that addressed this 
concern concluded that features like gender, LBP 
categorizations and activity demand, ought to be 
contemplated in sample selection. It was thus not 
unexpected that our findings were in variance with 
these past studies probably due to heterogeneous 
nature of their research samples. 
Our study is slightly similar to that of Vad and 

12
colleagues (2004)  who investigated hip rotation 
ROM in professional golfers with and without low 
back pain symptoms. They compared hip rotation 
within each group and reported reduced internal 
rotation of lead hip in comparison to non lead hip 
within the LBP group but no hip rotation  range of 
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motion (ROM) difference between lead and nonlead 
hip within the group without LBP symptoms. Our 
result showed no discrepancy in both internal and 
external hip rotation between the left (lead) and 
right(non-lead) hip of the amateurs golfers. We 
don’t know if playing at professional level which 
should require more vigor and severity of LBP 
symptoms contributed to this difference. In our 
study the amateur golfers had moderately severe 
LBP (ODI score was 15.24% ) that didn’t affect their 
game while the subjects used in Vad et al (2004) 
study had severe LBP symptoms that affected  the 
quality of their play. 
This current research could be justifiable compared 

17
to work of Nekoie and colleagues (2023)  who 
investigated hip rotation ROM in different low back 
pain subjects based on Movement System 
Impairment syndrome(MSI) classifications. They 
found out that all MSI categories of LBP had 
restricted external rotation of both hips when 
compared with subjects without LBP but found no 
such  hip rotation ROM disparity among the MSI 
subgroups. Their finding is consistent with the 
findings of this present work. The work of Nekoie 

17and colleagues (2023)  showed that  the established 
deficiency in external rotation of all MSI groups 
when compared with subjects without LBP was not 
observed when the LBP groups were compared 
within themselves. This may also suggest that 
comparing LBP subjects with subjects without LBP 
could introduce a bias that cue low back pain 
subjects towards a more ROM hip deficit.  
Going by the principal hypothesis of research  of the 
hip motion–LBP Association which opines that 
deficiency of hip ROM may bring about changes in 
the mechanics of lumbopelvic area that could 

26,27,28eventually lead to LBP  people like amateur 
golfers should be prone to hip function deficiency 
because of the frequent rotational demand 
encountered during golf play. This result is 
insinuating that the frequent rotational force the left 
hip of AG is subjected to did not affect their hip 
rotation range of motion when compared with 
subjects with LBP who notwithstanding do not 
frequently engage in any activity that put undo 
rotational demand on the hip. This is suggesting that 
perhaps the limited hip rotation ROM was a 
consequence of the LBP. It  has been shown that 
LBP symptoms could in the long run lead to 

14limitation of hip ROM . Functional limitation of 
muscles originating or attaching to the hip have also 

16
been postulated as cause of rotation dysfunction . 
Abnormal posture following LBP may affect these 
musc les  wi th  consequence  of  h ip  ROM  
dysfunction.

14-17
Other studies  have shown that patients who 
suffer from LBP have compromised hip function 

17
irrespective of their physical activity level. A study  
on participants who were not engaged in any 
sporting activities showed that as a result of the low 
back pain, notwithstanding the type of MSI a 
significant limitations occurred in lateral hip 
rotation when compared to control group of healthy  
participants but  reported no significant differences 
among the LBP subgroups. Even when golfers with 

12
LBP are compared to golfers without LBP  findings 
have shown that the LBP group have hip ROM 
deficit suggesting that LBP may be primarily 
contributing to the hip deficit and not really the hip 
dysfunction initially causing the LBP. This current 
study has shown that the desk-bound group with 
severe LBP symptoms (ODI score =30.18%) had a 
statistically significant external rotation ROM 
deficit of left hip than the amateur golfers with 
moderate severe LBP symptoms of 15.24% ODI 
score. Avman, Osmotherly, Snodgrass and Rivett 

29
(2019)  carried a system review to ascertain if there 
is any relationship between  hip movement and Non 
specific LBP and concluded that there were not 
enough evidence to support the hip mobility - LBP 
relationship hypothesis. They however reported a 
link of hip internal rotation ROM deficit to 
nonspecific LBP participants in comparison to 
physically fit persons.  These researchers concluded 
that hip dysfunction are regular occurrence in 
individuals suffering from low back pain. 
Considering the fact that the two groups that were 
employed in this present work were all males, of 
similar physical characteristics and suffered from 
chronic LBP but differ only in activity demand the 
hip joints were subjected to, the restricted external 
hip rotation ROM observed in desk-bound subjects  
may have been the consequence of the low back 
pain. The result of our research is therefore 
suggesting that the hip ROM deficits observed in 
LBP subjects when compared with subjects without 
LBP in most other studies evaluating the hip deficit -
LBP Association could be as a result of the already 
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existing low back pain. Since past researchers were 
not certain whether the observed hip rotation 
limitation was responsible for the LBP or that the 
abnormal posture/motion usually employed by LBP  
patients to cope with LPB symptoms lead to hip 
rotation dysfunction, future studies to investigate 
this association should avoid comparing LBP 
subjects with subjects without LBP but rather 
consider using subjects that are precisely similar in 
key variables like LBP categories, physical 
characteristics but differ in just one key independent 
variable like type of activity the hip is usually 
subjected to. We opined that using desk-bound low 
back pain subjects as control in this present research 
has assisted in eliminating the cross sectional 
limitations that affected past studies thereby further 
clarifying the ever evasive paradox of the hip 
function -LBP relationship.

Limitation
Among the limitation encountered during the course 
of this work is the relatively small sample size of 43 
participants used in this study. Improving on sample 
size may raise the potential to recognize variations 
that presently did not show statistical difference and 
further improve confidence of the research 
outcome. Another limitation is the disparity of ODI 
score between the two groups.  ODI mean score was 
15.24% for amateur golfers’ group and 30.18% for 
Desk-bound control group indicating difference 
severity level of LBP symptoms between the two 
groups. We did not investigate if this difference has 
any significance to the outcome of the result. It is 
therefore suggested that future research should be 
carried out using subjects who are more equivalent 
even in ODI score.

Conclusion
Findings revealed that the desk-bound group had a 
significant deficit in external rotation of the left hip 
compared to the amateur golfers, suggesting that 
LBP may be the cause of hip rotation limitations 
rather than the rotational forces experienced by the 
amateur golfers. The  sample population used in this 
present research has assisted in eliminating the 
limitations that affected past studies thereby further 
clarifying the ever evasive paradox of the hip 
function -LBP relationship. Researchers in this field 
should investigate diagnosed LBP sports persons 

that engage in rotation-related sports with matched 
inactive  participants with LBP, equivalent in ODI 
score, gender and physical characteristics to 
authenticate this finding.
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