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of THA require longitudinal patient and implant assessments. 
Accurate interpretation of these long term studies requires an 
understanding of not only surgical and implant factors, but also 
patient factors that may change over time.

Pre- and post-operative patient reported outcomes mea-
sures (PROMs) can be used to measure the severity of a pa-
tient’s symptoms and level of function. They can be important 
tools in assessing a patient’s suitability for surgery, expected 
outcome and post-operative recovery. PROM data can now 
be collected using computer-based, electronic data collection 
systems, that allow for quicker data collection, automated 
data processing, and minimal clinician input (1).

Several THA PROM clinical scores have been described, 
validated and compared (2-9). Each assessment tool has its 
relative strengths and benefits; as well as its weaknesses. No 
single assessment tool has reported consistent superiority 
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Introduction

Advances in total hip arthroplasty (THA) have seen an in-
crease in the survivability of implants and a decrease in cumula-
tive revision rates over the past 30 years. The long-term results 

Abstract
Background: The aim of this study was to assess whether the Harris Hip Score (HHS) and the Oxford Hip Score 
(OHS) were comparable in normal, healthy, pathology-free individuals of different age, gender, ethnicity, handed-
ness and nationality. The purpose of this study was to establish normal population values for the HHS and OHS 
using an electronic data collection system.
Methods: 317 Australian and 310 Canadian citizens with no active hip pain, injury or pathology in the ipsilateral 
hip corresponding to their dominant arm, were evaluated. Participants completed an electronically-administered 
questionnaire and were assessed clinically. Chi-square tests, Fisher’s exact test and Poisson regression models 
were used where appropriate, to investigate the association between hip scores, ethnicity, nationality, gender, 
handedness and age.
Results: There was a statistically significant association between the OHS and age (p<0.0001) and the HHS and 
age (p = 0.0006); demonstrating that as age increased, normal hip scores decreased. There was no statistical-
ly significant association between the HHS and gender (p = 0.1389); or HSS and nationality, adjusting for age  
(p = 0.5698) and adjusting for gender (p = 0.6997). There was no statistically significant association between the 
OHS and gender (p = 0.1350). Australians reported a statistically significant 4.2% higher overall OHS value com-
pared to Canadians (p = 0.0490). There was no statistically significant association between the OHS and national-
ity in age groups 18-79 years. Participants >80 years reported a statistically significant association between the 
OHS and nationality (p<0.0001).
Conclusions: Studies using an electronic control group should consider differences in gender, age, ethnicity and 
nationality when using the HHS and OHS to assess patient outcomes. This study has established an electronic, 
normal control group for studies using the HHS and OHS. When using the OHS, the control group should be 
sourced from the same country of origin. When using the HHS, the control group should be sourced from a pre-
established control group within a database, without necessarily being sourced from the same country of origin.
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over another and the choice of which one to use generally 
is determined by patient population, pathology, investigator 
preference and resource management (3, 5, 7-9). The Harris  
Hip Score (HHS) combines subjective PROM patient inputs 
with objective, clinician-derived inputs to derive a score (10). 
The HHS is widely used (5, 6, 10) and has been shown to have 
acceptable reliability and construct validity (11). The Oxford 
Hip Score (OHS) includes PROMs of pain and function (12). 
It has been shown to have excellent reliability and construct 
validity (13, 14).

Accurate interpretation of long-term THA studies requires 
an understanding of patient, surgical and implant factors 
that may change over time (15). A perfect hip score may not 
reflect a realistic goal, as an accurate interpretation of a pa-
tient’s score requires a comparison with an age- and gender-
matched group of individuals who have not had a THA (7, 15).

The purpose of this study was to establish normal popu-
lation values for the HHS and OHS using an electronic data 
collection system.

Our hypothesis was that there is no difference in the HHS 
and OHS values in a normal population when comparing age, 
gender, ethnicity, handedness and different nationalities.

Methods

Independent Ethics Board approval was granted from 
each Institution involved. From November 2014 to May 2015, 
healthy volunteers were recruited from a variety of sources, 
including Drivers Licensing Offices; Medical Outpatients Fa-
cilities; and various community centres (sporting, childcare, 
recreation, library and senior’s activity facilities). There were 
no study advertisements or incentives and participants were 
not paid for their involvement.

Adult participants were approached if they were fluent 
in English, and were Australian or Canadian citizens. The 
inclusion criteria included no active hip pathology in the 
hip corresponding to their dominant arm. Potential partici-
pants self-reported a history of hip pain or hip pathology; no 
medical charts or radiographs were reviewed to categorize 
asymptomatic participants.

Exclusion criteria included: cognitive impairment; a his-
tory of inflammatory or hip arthritis; significant lumbar spine 
problems that interfered with their function; active hip pa-
thology; hip arthroplasty; or hip surgery within the past  
3 years. A history of inactive hip pathology, including previous 
surgery, was recorded. A history of active knee/ankle/foot pa-
thology was recorded.

Participants self-administered 20 questions (OHS 12 ques-
tions; HHS 8 questions) using a web-based data collection 
tool (OBERD, Universal Research Solutions), on an electronic 
mobile device (electronic tablet or laptop computer). This 
method enabled minimal data handling by the recruiters, 
ensuring that the investigators were partially-blinded to 
the participants’ results. An option to provide feedback was  
given.

Participants’ range of motion (RoM) was recorded. A sin-
gle, highly experienced observer performed all assessments 
in Canada. In Australia, 2 observers with less experience per-
formed all assessments. Interobserver variability correlation 
was performed.

Primary outcome measures

Harris Hip Score (HHS)

The HHS is a 13-item patient/clinician report of pain 
(44-points); function (47-points); deformity (4-points); and 
ROM (5-points) (10). A visual analogue scale is used and then 
scaled to a 100-point sum (maximum perfect score = 100).

Oxford Hip Score (OHS)

The OHS is a 12-item patient report of pain (6-items) and 
function (6-items) (12). Each item is scored from 0-4 points 
(maximum perfect score = 48) (16).

Statistical analysis

A power calculation was performed to determine the sam-
ple size necessary to detect a clinically significant difference in 
hip scores of 20% at a power of 80% and an alpha value of 0.05 
(n = 596). Analyses were performed using the IBM SPSS V.20 
statistical package and SAS.9.3 (SAS Institute Inc.).

Associations between nationality and age, gender, hand-
edness and ethnicity were investigated using chi-square and 
Fisher’s exact test where appropriate. Poisson regression 
models were used to investigate the association between hip 
scores and these variables. Linear regression was not per-
formed because residuals from a linear model were very left-
skewed, as were the residuals using a logarithmic transform 
of the outcome variable. Hip scores were therefore consid-
ered to be counts. Poisson regressions were performed and 
ranged from 0.0124 to 3.1994. CI was set at 95% for 2-way 
mixed effects model and absolute agreement. Initially nation-
ality cohort and all confounders were included in a multivari-
able Poisson regression model for each hip score outcome 
variable. Backwards stepwise elimination was then per-
formed until all covariates had a p value <0.2.

Results

The demographics of the cohorts are presented in Tables I 
and II.

Overall 2.6% of Canadian and 3.8% of Australian partici-
pants felt that 20 questions were too many. These respon-
dents would have preferred to answer 8 (range 0-10) or  
10 questions (range 0-17), respectively.

The incidence of participants reporting a history of an 
inactive hip problem is presented in Table II. 1 Canadian and 
no Australians reported having had non-arthroplasty hip 
surgery that was performed more than 3 years ago. Partici-
pants with a history of an inactive hip problem had a mean 
OHS value 9% lower (p = 0.0865; IRR = 1.09; 95% CI, 0.99-
1.17); and a mean HHS value 6% lower (p = 0.0478; IRR = 
1.06; 95% CI 1.0006-1.12), than those who reported no such 
history. A statistically significant association was borderline 
for HHS (p = 0.0478).

The incidence of participants reporting an active knee/
ankle/foot problem is presented in Table II. Participants with 
an active knee/ankle/foot problem reported a statistically sig-
nificant 9% lower OHS value (p<0.0001; IRR = 1.09, 95% CI, 
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Table I - �A comparison of ethnicity of the 2 international cohorts. A 
statistical difference was demonstrated when comparing 
ethnicity (p<0.0001). Due to the relatively low numbers 
recorded in some ethnic groups, no statistically signifi-
cant comparisons could be made between the individual 
ethnic groups

Ethnicity Australia  
(n = 317)

Canada  
(n = 310)

Total  
(n = 627)

Asian Indian 3 (0.9%) 18 (5.8%) 21 (3.3%)

Black or African 
American

1 (0.3%) 3 (1%) 4 (<1%)

Caucasian 302 (95%) 221 (71%) 523 (83.4%)

Chinese 2 (0.6%) 32 (10.3%) 34 (5.4%)

Filipino 1 (0.3%) 7 (2.2%) 8 (1.2%)

Indigenous 0 1 (0.3%) 1 (<1%)

Middle Eastern 2 (0.6%) 14 (4.5%) 16 (2.6%)

Other Asian 6 (2%) 14 (4.5%) 20 (3.2%)

Table II - �A comparison of demographics of the 2 international cohorts

Australian cohort Canadian cohort Total Comparing Australia  
and Canadian cohorts

Male 159 (50.2%) 154 (50.0%) 315 (50.1%) p = 0.9684

Female 158 (49.8%) 156 (50.0%) 314 (49.9%)

Left 33 (10%) 25 (8%) 57 (17.4%) p = 0.1810

Right 284 (90%) 285 (92%) 570 (82.6%)

Age <30 36 (11.4%) 29 (9.3%) 65 (10.3%) p = 0.9772

Age 30-39 34 (10.7%) 34 (10.9%) 68 (10.8%)

Age 40-49 51 (16.1%) 53 (17.0%) 104 (16.5%)

Age 50-59 72 (22.7%) 74 (23.7%) 146 (23.2%)

Age 60-69 71 (22.4%) 70 (22.4%) 141 (22.4%)

Age 70-79 33 (10.4%) 37 (11.9%) 70 (11.1%)

Age 80+ 20 (6.3%) 15 (4.8%) 35 (5.6%)

Privately insured 160 (50.5%) 0

Publically insured 157 (49.5%) 310

Average age 53 years  
(range 18-90)

53 years  
(range 18-94)

53 years  
(range 18-94)

p = 0.9772

Patient reported a history of an 
inactive (previous) hip problem

4 (1.3%) 10 (3.2%) 14 (2.2%) p = 0.1108 (OR = 0.39,  
95% CI: 0.12, 1.24)

Patient reported a history of an  
active knee/ankle/foot problem

9 (2.8%) 45 (14.4%) 54 (8.6%) p<0.0001 (OR = 0.17,  
95% CI: 0.08, 1.36)

1.05-1.14); and 9% lower HHS value (p<0.0001; IRR = 1.09, 
95% CI, 1.06-1.12).

Harris Hip Score - clinician objective component

82 participants (12.8%) did not score the potential 9/9 
for the clinician-assessed objective component. Of these 
participants, the average score was 8.25/9 (Range: 4.75-
8.85); 79/82 had a total RoM 70°-100° (representing a loss of 
<1 point; range 0.25-0.85); 3/82 had a leg length discrepancy 
>1.5 inches (representing a loss of 4 points). No participants 
had a fixed flexion deformity >30°; <20° abduction; or <15° of 
internal or external rotation.

Harris Hip Score - total

There was a statistically significant association be-
tween the HHS and age (p = 0.0006; IRR = 0.9991, 95% CI: 
0.9986,0.9996). For every 1-year increase in age, the mean 
HHS value decreased by 0.1% (Fig. 1, Tab. III).

There was no statistically significant association between 
HHS and gender (p = 0.1389); handedness (p = 0.5564); or 
nationality (adjusting for age (p = 0.5698); and adjusting for 
gender (p = 0.6997)). Australians reported HHS values 2.7% 
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greater than Canadians, which was not statistically significant 
(Tab. III; p = 0.5698; IRR = 1.0055, 95% CI, 1.018-1.067).

Oxford Hip Score

There was a statistically significant association between 
the OHS and HHS (p<0.0001; IRR = 1.017, 95% CI:1.015,1.020). 
For every one unit increase in the OHS, the HHS value in-
creased by 1.7%.

There was a statistically significant association between 
OHS and age, adjusting for nationality (p<0.0001; IRR = 
0.9976, 95% CI: 0.9969,0.9983). For every 1-year increase in 
age, the mean OHS value decreased by 0.24% (Tab. IV).

There was no statistically significant association between 
OHS and gender (p = 0.1350) or handedness (p = 0.4301).

There was a statistically significant association between 
the OHS and nationality (Fig. 2); adjusting for age (p = 0.0490) 
and adjusting for gender (p = 0.0003). Australians reported 
a mean OHS value 4.2% greater than Canadians (Tab. IV;  
p = 0.0490; IRR = 1.042, 95% CI, 1.018-1.067).

Discussion

It is an important goal to differentiate normal, age-related 
changes in function, from those changes associated with THA 
wear, fatigue or failure (17, 18). An important step towards 

Fig. 1 - A scattergram of the Harris 
Hip Score versus age. Maximum 
score = 100 points. Red - Canada; 
Black - Australia.

Table III - Harris Hip Score (HHS - maximum 100 points)

Participant age group Australia Ave Canada Ave Combined

<30 98.6958 98.9871 98.6501

30-39 97.6471 99.2309 98.4273

40-49 98.3113 96.8594 97.5887

50-59 97.7469 94.5135 96.1169

60-69 95.9384 92.2268 94.0772

70-79 95.5455 90.7230 93.0674

80+ 94.1500 79.6983 87.7525

Overall 96.5055 93.5727 95.64

Average HHS scores for Australian and Canadian cohorts, and the combined Australian and Canadian cohorts. There was no statistically significant association 
between HHS and nationality, adjusting for age (p = 0.5698); and adjusting for gender (p = 0.4888).
Ave = Average; Combined = Australian and Canadian participants combined in that age group.
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this goal is establishing a reference database for individuals 
without hip disease, so that we can effectively evaluate the 
efficacy of THA patients on a longitudinal basis.

In this study, data were collected electronically from 2 
normal, distinct, remote, Westernised populations of dif-
ferent countries, that were representative of their local 
populations (19, 20). To our knowledge, this has not been 
investigated previously. The higher proportion of persons 
of European descent (Caucasians by default) represented in 
the Australian cohort is consistent with that reported by the 
Australian Bureau of Statistics (19). The higher proportions of 

Chinese, Middle Eastern and Asian Indians represented in the 
Canadian cohort, is consistent with that reported by Statistics 
Canada (20). Although there was a difference observed be-
tween the cohorts in regard to ethnicity, the numbers were 
too small to allow for any statistical assessment.

We chose to assess the OHS because it contains sub-
jective-only reports hip function (12) and has the potential 
advantage over the HHS of being administered remotely – 
without the need for a face-to-face interaction with the par-
ticipant. We chose to assess the HHS because it contains both 
subjective and objective components. We wanted to assess 

Table IV - Oxford Hip Score (OHS - maximum 48 points)

Participant age group Australia Ave Canada Ave Combined P value

<30 47.4015 47.5862 47.3613 0.9145

30-39 46.2353 46.9412 46.5771 0.6698

40-49 46.6702 44.6518 45.6499 0.1278

50-59 46.6389 45.0295 45.8259 0.1510

60-69 44.8169 42.7455 43.7713 0.0631

70-79 43.8044 41.1720 42.4558 0.0914

80+ 44.4500 33.7152 39.7160 <0.0001

Overall 45.3882 43.4493 44.88 0.0490

Average OHS scores for Australian and Canadian cohorts, and the combined Australian and Canadian cohorts. There was a statistically significant association 
between the OHS and nationality, adjusting for age (p = 0.0490) and adjusting for gender (p = 0.0003). However, there was no statistically significant difference 
between the international cohorts when comparing specific age groups in participants <79 years of age. Participants >80 years of age had a larger variation in 
score and a statistically significant difference was observed between the international cohorts.
Ave = Average; Combined = Australian and Canadian participants combined in that age group.

Fig. 2 - A scattergram of the Oxford 
Hip Score versus age. Maximum 
score = 48 points. Red - Canada; 
Black - Australia.
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whether the potential benefits of using an electronically- 
administered assessment tool were negated by the need for 
a clinical assessment by a skilled observer, which requires  
allocated time, appropriate outpatient facilities and a face- 
to-face interaction. We also wanted to directly compare these 
assessment tools to determine if a subjective-only tool had 
any advantage over a combined subjective/objective tool.

This study demonstrated that OHS values differed be-
tween the international cohorts. However, when the age 
groups were assessed individually, no difference was found 
between cohorts for participants <79 years (Tab. IV). The 
greatest variation in OHS values was recorded in the ≥80 age 
group, with some respondents recording OHS values of 48/48 
(even up to 90 years (OHS range 13-48/48). It is not surpris-
ing, given this large variation in respondent’s subjective re-
ports of hip function, that a statistically significant difference 
was identified between the two cohorts in the ≥80 age group. 
Overall, this study suggests that normal OHS values are com-
parable between countries for individuals <80 years, and 
highly variable in individuals ≥80 years, making comparisons 
in this older age group less reliable.

Care should be taken when interpreting these data and 
applying generalisations to different populations. Specifically, 
THA patients ≥80 years, should be compared to a gender-
matched control group sourced from their same country of 
origin.

This study demonstrated that HHS values were compa-
rable between the national cohorts. This suggests that fu-
ture HSS studies can be performed using a combined control 
group, without necessarily needing to be sourced from the 
same country of origin as the proposed study. Further studies 
need to be completed to determine whether this principle 
applies to other countries that use this same electronic data-
base, particularly the United States and Great Britain.

An inverse relationship was observed between age and 
clinical score. This finding is not surprising, given the age-
related changes that occur over time, as well as the accu-
mulated medical and surgical comorbidities that can affect 
lower limb function. The large variation in OHS reported in 
individuals >80 years, suggesting that there are likely many 
other determinants of health and function that may influence 
the subjective score reported, and possibly the accuracy of 
“normal” values in this age group.

This study did not report an association between a history 
of inactive hip pathology and OHS; but did report an associa-
tion with HHS. This finding is difficult to interpret and may 
reflect a selection or reporting bias. It would have seemed 
logical that a participant with a history of inactive hip pathol-
ogy would have a lower overall hip score.

This study reported an association between a history of 
active knee/ankle/foot pathology and clinical score. There 
is significant overlap in the functional questions contained 
in the assessment tools, suggesting that these functional 
tools may not represent hip-specific PROMs and may fail to 
discriminate a primarily hip-source of pathology from other 
sources of lower limb incapacity. This should be considered 
when using these tools in patients with multiple, concurrent 
lower limb pathologies.

To our knowledge, our study represents the largest data-
base of normal HHS and OHS values reported in the literature. 

Other researchers have recorded normal values for other 
musculoskeletal assessment tools, but few have approached 
the numbers collected in this study, with most collecting less 
than 150 participants (21), or limited to young, active indi-
viduals (22).

Lieberman et al (15) reported on 184 individuals >55 years 
and established normal HHS values for this group. However, 
their questionnaires were administered by telephone and no 
clinical assessments were performed. In their methods, they 
assigned all participants 9/9 points for objective measure-
ments when calculating the HHS (15). In our study, 12.8% 
participants did not score the complete 9/9 assigned by  
Lieberman et al (15). Of these, the average number of points 
allocated was 8.25/9 points (range 4.75-8.85), with only 
3/627 scoring less than 6/9 (all 3 losing 4 points secondary to 
a leg length discrepancy). 

We committed resources to collecting objective clinical 
data to complete the HHS. This study demonstrated that 
the collection of objective data contributed to <1/100-point 
difference in 12.3% and up to 4.125/100 points in <0.5% of 
participants. This important finding led us to re-evaluate the  
importance of collecting objective data for calculating the 
HSS. As resource management and cost justification is be-
coming more of a focus for our Institutions, consideration 
should be given to a hip PROM tool that is equivalent to the 
HHS but does not require an objective assessment compo-
nent. Other investigators have also questioned the clinical 
applicability of the HHS and have recommended other hip 
PROMs in its place (11, 23, 24).

A subjective-only hip PROM assessment tool has several 
advantages. One of these advantages includes the ability 
to administer questionnaires remotely, negating the need 
for patients to be reviewed by a clinician, thereby increas-
ing their cost-effectiveness. They can also be automatically 
administered, quickly and easily, with reproducible results. 
However, electronically-administered questionnaires have a 
lower response rate and require respondents to be computer 
savvy; an assumption that may not be correct for all members 
of the public, especially the elderly THA patient population.

Byrd et al (25) introduced a modified HHS (mHHS) to as-
sess the outcomes of young patients following arthroscopic 
hip debridement. In their description, the 9-point objective 
component was omitted and the subjective components 
(maximum 91 points) were multiplied by 1.1 to give a total 
maximum score of 100 (25). To our knowledge, the mHHS has 
not been tested for content validity or reliability (3, 8, 26). 
Further research needs to be done to compare electronically 
administered subjective-only and combined subjective/ob-
jective hip PROMs with a pathological group. This study has 
established the control group for such a study.

The current study has important limitations that should 
be considered when interpreting the results. As with any 
observational study, there is the potential for selection bias, 
particularly when there is no randomisation. The primary 
benefits of randomisation are the elimination of both con-
scious and unconscious bias associated with the selection of a 
participant. Although individuals were approached randomly 
in this study, no specific randomisation method of participant 
identification was employed. Another potential source of 
selection bias involves the use of electronic questionnaires, 
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where participants may have declined to be involved due to 
the technology. Anecdotally, several elderly participants were 
initially reluctant to be involved, but agreed to participate 
with an assessor helping complete the electronic question-
naires. This may have introduced interviewer bias.

Participants with a history of a prior hip injury may have 
chosen not to participate in the study, citing that their hip was 
not “normal”. Although we chose to exclude participants with 
active hip disease , we did include participants with a history 
of a previous hip problem that “no longer bothered them”. As 
this is a purely subjective report, it is possible that some of 
those individuals who had a prior hip problem may have only 
minor functional incapacities, and should have been includ-
ed in the study. There was no difference reported between 
the international cohorts in relation to a history of inactive 
hip pathology. As no x-rays were taken to confirm whether 
participants had asymptomatic degenerative hip disease, it is 
possible that some of these individuals were included in the 
cohorts.

There was a statistically significant difference reported 
between the cohorts when comparing a history of an active 
knee/ankle/foot problem . It is possible that a selection bias 
may have contributed to this finding. As this study reported 
an association between a history of an active knee/ankle/
foot pathology and clinical score, the higher proportion of 
Canadian participants who reported problems, may explain 
the overall lower Canadian HHS and OHS values reported in 
this study.

Conclusions

Differences in age, gender, ethnicity and nationality should 
be taken into consideration when using the HHS and OHS to 
assess patient outcomes. A larger sample size would need to 
be collected to assess for subtle differences in ethnicity.

Studies using the OHS and an electronic, pre-established 
control group, should be sourced from the same country of 
origin and be age- and gender-matched. Future electronic 
database-derived studies that use the HSS, can utilize the 
combined, pooled control group as a comparative group, 
without necessarily needing to be sourced from the same 
country of origin as the proposed study. Further studies need 
to be completed to determine whether this principle applies 
to other countries that use this same electronic database.
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