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Abstract
Aim: As society ages, there is a vast number of elderly people with locomotive syndrome. In this study, the fac-

tors associated with functional limitations in daily living activities evaluated by female hip osteoarthritis (OA)

patients were investigated.

Methods: This study was a cross-sectional study. The subjects were 353 female patients who were newly diag-

nosed with hip OA at an orthopedic clinic with no history of hip joint surgery. Outcome indices were functional

limitations in two daily living activities obtained from a questionnaire completed by the patients: (i) standing

up (standing from a crouched position) and (ii) stair-climbing (climbing and/or descending stairs). The odds

ratios (ORs) and 95% confidence intervals (CIs) were computed for explanatory variables using the proportional

odds model in logistic regression to evaluate their associations with functional limitations.

Results: Functional limitations in standing up were associated with heavy weight (third tertile vs. first tertile:

1.91, 1.11–3.27), participation in sports at school (0.62, 0.40–0.98), parity (vs. nullipara: 1.96, 1.08–3.56), old
age and OA stage. Associations with functional limitations in stair-climbing were seen with short height

(< 151.0 cm vs. ≥ 156.0 cm: 2.05, 1.02–4.12), bilateral involvement (vs. unilateral: 1.71, 1.01–2.88), old age

and OA stage.
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Conclusion: Old age, OA stage, heavy weight, parity, shorter height and bilateral OA were associated with func-

tional limitations in standing up and/or stair-climbing, whereas participation in sports such as club activities in

school maintained standing up.
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INTRODUCTION

As society ages, there is a vast number of elderly people

with locomotive syndrome limiting their activities of

daily living and impacting greatly on their quality of

life. Limitations in activities of daily living give rise to

the need for support or nursing care. Among the causa-

tive motor system disorders, bone fractures, spinal dis-

ease, and osteoarthritis (OA) are common.1 Because

there have been few epidemiological studies of OA in

Japanese people in which hip OA was an outcome, a

nationwide epidemiologic study of hip OA was con-

ducted, and the current status of patients with hip OA,

including the disease etiology, was examined.2–4

Epidemiological studies of primary hip OA in Wes-

tern people have reported race,5 female sex,5 old age,5–8

history of external hip joint trauma9–11 and manual

labor5,10–13 as risk factors. In contrast, consistent con-

clusions have not been reached in studies on the rela-

tionships of anthropometric factors (height, weight,

body mass index [BMI]),8–10,14–22 reproductive fac-

tors23,24 or physical activity9,10,25–27 to hip OA. Recent

studies have reported that social factors such as marital

status, residence, education, income and receipt of a

pension are related to hip OA.28–31 In a case-control

study of hip OA in Japan, an association with occupa-

tion was reported.32 Most of the outcome indices in

these epidemiologic studies were the incidence of hip

OA or hip replacement due to OA, and there were few

outcome indices evaluated by the patients themselves.

The present study focused on two everyday living

activities of female Japanese hip OA patients, standing

up and stair-climbing, and clarified the factors associ-

ated with functional limitations evaluated by the

patients in these two activities.

METHODS
Study subjects
This was designed as a cross-sectional study. An epi-

demiologic study of hip OA at the orthopedic depart-

ments of 15 institutions across Japan was conducted

from January to September 2008. The subjects were

patients who were newly diagnosed with hip OA at an

orthopedic clinic. The patients were told that the survey

was an academic survey carried out as a research project

of the Japanese Orthopaedic Association (JOA), and the

patients who consented to participate were the subjects

of the study. There was a substantially larger number of

female patients than male patients, and the etiology

was assessed to be acetabular dysplasia in most

patients.2–4

The study protocol was approved by the Ethics Com-

mittee of the Osaka City University Graduate School of

Medicine.

Information collection
Data on date of birth, height and weight at the time of

diagnosis, cause of disease, unilateral or bilateral OA,

medical history and classification of OA stage were col-

lected using a questionnaire completed by doctors. The

stages of hip OA were the following four indices modi-

fied from JOA criteria.33 Pre-OA stage: when a symp-

tomatic hip demonstrated no radiological OA changes

but showed morphological changes of the acetabulum

and/or proximal femur related to OA; Initial stage: the

joints that had one or more OA changes and possible

narrowing of the joint space were assessed as being at

the initial stage. An additional condition for the joints

at the initial stage was that the width of the joint space

was maintained at 2 mm or more throughout the

weight-bearing area; Advanced stage: the joint was

assessed as being at the advanced stage when the width

of the joint space was < 2 mm at the thinnest point or

when the length of joint space loss in anteroposterior

view was < 15 mm in weight-bearing portion; and Ter-

minal stage: the loss of joint space extended ≥ 15 mm.

Based on a preliminary study34 where observer agree-

ment on assessment items in a multicenter survey was

examined, we defined these indices. In cases of bilateral

involvement, the more severely affected joint was

staged.

Data on patients’ functional limitations in daily liv-

ing and background factors, including lifestyle habits,

were collected using a questionnaire completed by the

patients. The indices of functional limitation in activi-

ties of daily living were the following two questions,

modified from the JOA score:35 (i) standing up: Can

you stand up from a crouched position (e.g., when
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using a Japanese-style toilet for a bowel movement)?

(Responses: impossible, possible with support or assis-

tance, or possible); and (ii) stair-climbing: Can you

climb and descend stairs? (Responses: impossible, pos-

sible with support or assistance, or possible). Back-

ground factors collected from patients were history of

treatment for hip injury, medical history, comorbidity,

education (age of leaving school), participation in

sports clubs at school (yes, no), longest held occupa-

tion, parity (nulliparous or parous), and smoking and

alcohol habits (never, past, current). BMI was used to

examine the association with obesity because informa-

tion about waist circumference was not obtained. BMI

was calculated from each patient’s weight (kg) divided

by the square of the height (m2).

Statistical analysis
Outcome indices were functional limitations in the two

everyday living activities, (i) standing up and (ii) stair-

climbing; in both cases, impossible versus possible with

support or assistance versus possible.

Continuous explanatory variables were divided into

tertiles for comparison. Education was classified into

three categories of number of years of schooling: up to

9 years (elementary/junior high school), 10–12 years

(senior high school), and over 13 years (junior college/

vocational school or higher). Occupation was classified

according to the classification of the Japan National

Census and divided into two groups: physical workers

were defined as agricultural/fishery workers, mining

workers, and factory/construction workers or laborers;

all other occupations were defined as non-physical

workers. OA stage was classified into three categories:

pre-OA or initial stage, advanced stage and terminal

stage.

For the analysis, odds ratios (ORs) and their 95%

confidence intervals (CIs) for the explanatory variables

were computed using the proportional odds model in

logistic regression. The P-values for the scores were cal-

culated to test for the proportional odds assumption.

The P-value was > 0.05 in all models. Thus, use of the

proportional odds models appeared appropriate. To

construct the final models, age and OA stage-adjusted

ORs were calculated for two outcomes: (i) standing up;

and (ii) stair-climbing. Variables showing P-values

< 0.1 or that seemed likely to be associated with func-

tional limitations in the two everyday living activities

were considered potential confounders for adjustment.

To clarify whether weight and height were associated

with hip OA, weight and height (not BMI) were

included in the final model. Hence, eight variables

(height and weight at diagnosis, education, participa-

tion in sports at school, parity, age, site of hip OA and

OA stage) were included in the final model. Further-

more, to determine whether comorbidity has an influ-

ence on functional disorders, each comorbidity was

entered into the two final multivariable models. The

test for trend was performed by including increasing

exposure categories in the model as explanatory vari-

ables coded with ordinal numbers. The level of signifi-

cance was taken as P < 0.05. All analyses were

performed using SAS version 9.3 (SAS Institute Inc.,

Cary, NC, USA).

RESULTS

A total of 494 hip OA patients (54 male, 440 female)

from 15 hospitals in five districts consented to partici-

pate in the survey. Male patients (n = 54), female

patients with a history of hip surgery (n = 39) and

female patients who had missing data on OA stage or

site of hip OA or the self-administered questionnaire

(n = 48) were excluded. Thus, the subjects for analysis

in this study were 353 female hip OA patients.

Of the 353 subjects, 192 (54%) had unilateral OA,

and 161 (46%) had bilateral OA (Table 1). The sub-

jects’ median age was 59.0 years (range 15–85 years),

mean height was 153.3 cm (range 135.0–173.0 cm),

and median weight was 53.0 kg (range 31.0–105.0 kg).

These values largely resembled the age-specific height

and weight averages of Japanese adults according to the

2008 National Nutrition Survey.36 OA stage was: pre-

OA stage, 40 (11%); initial stage, 50 (14%); advanced

stage, 98 (28%); and terminal stage, 165 (47%).

Old age, high BMI, physical worker, parity and OA

stage were significantly associated with functional limi-

tation in standing up on univariable analysis (Table 2).

Many years of education, participation in sports at

school and current alcohol consumption showed

inverse associations with functional limitation. Factors

showing P < 0.1 for functional limitation in standing

up in the age and OA stage-adjusted multivariable anal-

yses were heavy weight (third tertile vs. first tertile: 1.95,

1.18–3.20), high BMI (third tertile vs. first tertile: 1.82,

1.09–3.02), years of education (≥ 13 years vs. ≤ 9 years:

0.47, 0.24–0.90), participation in sports at school

(0.67, 0.44–1.02) and parity (vs. nullipara: 2.02, 1.14–
3.60). In the final model, old age (third tertile vs. first

tertile: 3.89, 2.09–7.25, trend P < 0.001), heavy weight

(third tertile vs. first tertile: 1.91, 1.11–3.27, trend

P = 0.020), participation in sports at school (0.62,

0.40–0.98), parity (vs. nullipara: 1.96, 1.08–3.56), and
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OA stage (terminal stage vs. pre-OA stage or initial stage:

2.60, 1.46–4.62, trend P < 0.001) were significantly

associated with functional limitation in standing up.

Old age, short height (< 151.0 cm), high BMI, parity

and OA stage were significantly associated with func-

tional limitation in stair-climbing on univariable analy-

sis (Table 3). Many years of education, participation in

sports at school, and current alcohol consumption

showed inverse associations with functional limitation.

Factors showing P < 0.1 for functional limitation in

stair-climbing in the age and OA stage-adjusted multi-

variable analyses were height (< 151.0 cm vs.

≥ 156.0 cm, 1.93, 1.03–3.62) and years in education

(≥ 13 years vs. ≤ 9 years: 0.38, 0.17–0.89). In the final

model, old age (third tertile vs. first tertile: 4.81, 2.17–
10.7, trend P < 0.001), short height (< 151.0 cm vs.

≥ 156.0 cm, 2.05, 1.02–4.12), bilateral OA (vs. unilat-

eral OA: 1.71, 1.01–2.88) and OA stage (terminal stage

vs. pre-OA stage or initial stage: 6.28, 3.19–12.4, trend
P < 0.001) were significantly associated with functional

limitation in stair-climbing.

In the present study, the comorbidities of the subjects

included cerebral stroke (n = 1), high blood pressure

(n = 91), heart disease (n = 12), liver disease (n = 10),

tuberculosis (n = 3), diabetes mellitus (n = 18),

cholelithiasis (n = 6), gastrointestinal disease (n = 26),

depression (n = 8), asthma, chronic bronchitis and pul-

monary emphysema (n = 9) (Table 1). When each of

these diseases was entered into the two final multivari-

able models, in all models, the adjusted ORs of age

were significantly associated with functional limitation,

but the adjusted ORs of comorbidities were not associ-

ated with functional limitation as follows: high blood

pressure, functional limitation in standing up:

OR = 1.03, 95% CI = 0.62–1.69, functional limitation

Table 1 Selected subject characteristics

Characteristic N = 353 No. of

subjects

Range,

median or

percentage

Age (years)

Range 15–85
Median 59.0

Height at diagnosis (cm)

Range 135.0–173.0
Median 153.0

Weight at diagnosis (kg)

Range 31.0–105.0
Median 53.0

Median body mass

index at diagnosis

(kg/m2)

22.8

Comorbidity

Cerebral stroke 1 0.3

Hypertension 91 26

Heart disease 12 3

Liver disease 10 3

Tuberculosis 3 1

Diabetes mellitus 18 5

Cholelithiasis 6 2

Gastrointestinal

disease

26 7

Depression 8 2

Asthma, chronic

bronchitis,

pulmonary

emphysema

9 3

History of treatment

for hip injury

(≧ 2 weeks)

11 3

Education (years)

≤ 9 63 18

10–12 189 54

≥ 13 101 29

Sports participation

such as club activities

in school

161 46

Physical workers

(occupation)

(N = 348) 38 11

Parity

Nulliparous 58 16

Parous 295 84

Smoking (N = 352)

Never 288 82

Past 31 9

Current 33 9

Consumption of

alcohol

(N = 351)

Never 236 67

Table 1 (continued)

Characteristic N = 353 No. of

subjects

Range,

median or

percentage

Past 12 3

Current 103 29

Site of hip osteoarthritis (OA)

Unilateral 192 54

Bilateral 161 46

OA stage

Pre-OA stage 40 11

Initial stage 50 14

Advanced stage 98 28

Terminal stage 165 47
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Table 2 Association between selected characteristics and functional limitation of newly diagnosed female hip osteoarthritis (OA)

patients: standing up

Standing up n (%) Crude OR

(95% CI)

Age and OA

stage-adjusted

OR (95% CI)

Final model†
(95% CI)

Impossible

(N = 83)

Can with

support or

assistance

(N = 170)

Can

(N = 100)

Age (years)

< 54 14 (12) 54 (45) 52 (43) 1 1

54–66 18 (16) 60 (52) 37 (32) 1.57 (0.96–2.56) 0.99 (0.57–1.72)
≥ 67 51 (43) 56 (48) 11 (9) 6.53 (3.89–11.0) 3.89 (2.09–7.25)
P for trend < 0.0001 < 0.0001

Height at diagnosis (cm)

< 151.0 30 (26) 58 (51) 26 (23) 1.59 (0.98–2.58) 0.88 (0.52–1.48) 0.87 (0.49–1.56)
151.0–155.9 30 (25) 55 (46) 34 (29) 1.33 (0.82–2.14) 1.07 (0.65–1.76) 1.17 (0.70–1.97)
≥ 156.0 23 (19) 57 (48) 40 (33) 1 1 1

P for trend 0.061 0.629 0.658

Weight at diagnosis (kg)

< 50.5 24 (20) 57 (48) 39 (33) 1 1 1

50.5–57.9 28 (25) 49 (45) 33 (30) 1.23 (0.76–2.00) 1.07 (0.64–1.76) 1.04 (0.62–1.75)
≥ 58.0 31 (25) 64 (52) 28 (23) 1.48 (0.92–2.37) 1.95 (1.18–3.20) 1.91 (1.11–3.27)
P for trend 0.107 0.009 0.020

Body mass index at diagnosis (kg/m2)

< 21.46 22 (19) 54 (46) 41 (35) 1 1

21.46–24.38 28 (24) 55 (47) 35 (30) 1.32 (0.81–2.13) 1.10 (0.67–1.81)
≥ 24.39 33 (28) 61 (52) 24 (20) 1.87 (1.15–3.05) 1.82 (1.09–3.02)
P for trend 0.011 0.021

History of treatment for hip injury (≥ 2 weeks)

No 80 (23) 162 (47) 100 (29) 1 1

Yes 3 (27) 8 (73) 0 (0) 2.14 (0.69–6.63) 1.30 (0.40–4.26)
Education (years)

≤ 9 28 (44) 28 (44) 7 (11) 1 1 1

10–12 39 (21) 96 (51) 54 (29) 0.33 (0.19–0.57) 0.59 (0.33–1.06) 0.64 (0.35–1.18)
≥ 13 16 (16) 46 (46) 39 (39) 0.22 (0.12–0.40) 0.47 (0.24–0.90) 0.50 (0.25–1.00)
P for trend < 0.0001 0.030 0.056

Sports participation such as club activities in school

No 54 (28) 98 (51) 40 (21) 1 1 1

Yes 29 (18) 72 (45) 60 (37) 0.49 (0.33–0.73) 0.67 (0.44–1.02) 0.62 (0.40–0.98)
Occupation (N = 348)

Non-physical workers 66 (21) 156 (50) 88 (28) 1 1

Physical workers 17 (45) 13 (34) 8 (21) 2.39 (1.26–4.53) 1.72 (0.88–3.37)
Parity

Nulliparous 7 (12) 23 (40) 28 (48) 1 1 1

Parous 76 (26) 147 (50) 72 (24) 2.80 (1.63–4.83) 2.02 (1.14–3.60) 1.96 (1.08–3.56)
Smoking (N = 352)

Never 70 (24) 142 (49) 76 (26) 1 1

Past 6 (19) 12 (39) 13 (42) 0.57 (0.28–1.14) 0.84 (0.40–1.74)
Current 7 (21) 16 (48) 10 (30) 0.83 (0.42–1.64) 0.99 (0.49–2.04)

Consumption of alcohol (N = 351)

Never 63 (27) 119 (50) 54 (23) 1 1

Past 4 (33) 5 (42) 3 (25) 1.14 (0.38–3.40) 1.88 (0.60–5.86)
Current 16 (16) 45 (44) 42 (41) 0.46 (0.29–0.71) 0.68 (0.42–1.10)
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in stair-climbing: OR = 1.05, 95% CI = 0.57–1.94;
heart disease, 1.10, 0.33–3.66; 0.85, 0.18–3.98; liver

disease, 0.66, 0.19–2.30; 0.48, 0.11–2.20; tuberculosis,
1.21, 0.13–11.5; 2.55, 0.11–58.3; diabetes mellitus,

1.83, 0.69–4.87; 0.42, 0.13–1.39; cholelithiasis, 1.15,

0.23–5.65; 0.65, 0.09–4.78; gastrointestinal disease,

0.76, 0.34–1.69; 0.73, 0.27–1.96; depression, 3.63,

0.86–15.3; 0.74, 0.16–3.40; and asthma, chronic bron-

chitis, and pulmonary emphysema, 1.83,0.47–7.07;
0.90, 0.17–4.67.

DISCUSSION

This study identified the factors associated with func-

tional limitation of the two everyday living activities of

female Japanese hip OA patients, standing up and stair-

climbing. Old age and OA stage were associated with

functional limitations of the two activities. The other

associated factors differed by the kind of activity.

Shorter height showed an association with functional

limitation in stair-climbing in this study. On the other

hand, several reports have found that taller stature is a

risk factor for primary hip OA.10,14,15 A study of Norwe-

gian women considered that taller persons may be

more predisposed to the development of OA than

shorter persons because they do not have correspond-

ingly thicker hip joint cartilage.14 However, the female

Norwegian subjects of that study had a mean height of

163 cm, and the subjects in the present study had a

mean height of 153.3 cm. The mean Japanese height is

much lower than that of Westerners, so that the two

studies cannot be compared. In our previous survey of

male Japanese patients with knee OA, we found an

association between lower height and knee pain.37 A

possible interpretation is that, in the < 151.0 cm cate-

gory, there is a larger ratio of knee and hip bend to

height when stair-climbing, so that the action of climb-

ing stairs involves greater burden on the hip joint in

shorter persons. In addition, investigation of the associ-

ation between acetabular dysplasia and low height may

be necessary, because most subjects in our study had

mortar acetabular dysplasia (which had been described

in other studies2,3).

Heavy weight is known to be a risk factor for knee

OA, and our previous studies of Japanese people

showed an association between heavy weight and knee

OA.38,39 However, a consistent conclusion regarding

the relationship between heavy weight and hip OA has

not been reached. Several studies have shown that high

BMI from a young age is a risk factor for hip replace-

ment due to OA8,18 and for incident hip OA,16 but

there was also a study that found no association.19

Regarding the association between BMI or weight at the

time of the survey and hip OA, there are studies show-

ing a positive association14–17 and studies in which no

association was found.20–22 In the current study, pre-

sent weight showed a significant association with stand-

ing up, but it was not significant for stair-climbing, so

that the association depended on the nature of the

action. This is probably because the way the load acts

on the hip joint is different in standing up and stair-

climbing. However, since the association is with present

weight, the possibility of reversed cause and effect can-

not be ruled out.

When examining risk factors for OA, it is important

to investigate associations with BMI, because it is an

indicator of obesity. However, in the examination of

BMI alone, it is not possible to determine whether both

Table 2 (continued)

Standing up n (%) Crude OR

(95% CI)

Age and OA

stage-adjusted

OR (95% CI)

Final model†
(95% CI)

Impossible

(N = 83)

Can with

support or

assistance

(N = 170)

Can

(N = 100)

Site of hip OA

Unilateral 44 (23) 101 (53) 47 (24) 1 1 1

Bilateral 39 (24) 69 (43) 53 (33) 0.82 (0.56–1.22) 0.98 (0.65–1.49) 1.19 (0.77–1.83)
OA stage

Pre-OA stage or initial stage 13 (14) 32 (36) 45 (50) 1 1

Advanced stage 15 (15) 54 (55) 29 (30) 1.94 (1.12–3.36) 1.38 (0.76–2.50)
Terminal stage 55 (33) 84 (51) 26 (16) 4.58 (2.74–7.66) 2.60 (1.46–4.62)
P for trend < 0.0001 0.001

†Model included age, height and weight at diagnosis, education, sports participation in school, parity, site of hip OA, and OA stage as explanatory
variables. Analysis based on sample of 353.
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Table 3 Association between selected characteristics and functional limitation of newly diagnosed female hip osteoarthritis (OA)

patients: stair-climbing

Stair-climbing n (%) Crude

OR (95% CI)

Age and OA

stage-adjusted

OR (95% CI)

Final model†
(95% CI)

Cannot

(N = 15)

Can with

support or

assistance

(N = 232)

Can

(N = 106)

Age (years)

< 54 1 (1) 60 (50) 59 (49) 1 1

54–66 1 (1) 78 (68) 36 (31) 2.05 (1.22–3.47) 1.04 (0.55–1.96)
≥ 67 13 (11) 94 (80) 11 (9) 11.0 (5.52–21.7) 4.81 (2.17–10.7)
P for trend < 0.0001 0.0001

Height at diagnosis (cm)

< 151.0 6 (5) 89 (78) 19 (17) 3.56 (2.02–6.27) 1.93 (1.03–3.62) 2.05 (1.02–4.12)
151.0–155.9 6 (5) 79 (66) 34 (29) 2.03 (1.20–3.44) 1.80 (1.00–3.22) 2.00 (1.08–3.68)
≥ 156.0 3 (3) 64 (53) 53 (44) 1 1 1

P for trend < 0.0001 0.036 0.037

Weight at diagnosis (kg)

< 50.5 7 (6) 73 (61) 40 (33) 1 1 1

50.5–57.9 5 (5) 77 (70) 28 (25) 1.34 (0.78–2.32) 1.27 (0.69–2.32) 1.55 (0.82–2.90)
≥ 58.0 3 (2) 82 (67) 38 (31) 1.00 (0.60–1.68) 1.25 (0.70–2.22) 1.72 (0.91–3.26)
P for trend 0.988 0.453 0.093

Body mass index at diagnosis (kg/m2)

< 21.46 5 (4) 67 (57) 45 (39) 1 1

21.46–24.38 7 (6) 78 (66) 33 (28) 1.63 (0.96–2.77) 1.32 (0.73–2.39)
≥ 24.39 3 (3) 87 (74) 28 (24) 1.75 (1.02–2.98) 1.44 (0.79–2.60)
P for trend 0.041 0.232

History of treatment for hip injury (≥ 2 weeks)

No 14 (4) 223 (65) 105 (31) 1 1

Yes 1 (9) 9 (82) 1 (9) 3.26 (0.80–13.3) 2.00 (0.48–8.25)
Education (years)

≤ 9 7 (11) 50 (79) 6 (10) 1 1 1

10–12 6 (3) 126 (67) 57 (30) 0.25 (0.12–0.52) 0.55 (0.26–1.18) 0.64 (0.29–1.40)
≥ 13 2 (2) 56 (55) 43 (43) 0.15 (0.07–0.32) 0.38 (0.17–0.89) 0.42 (0.18–1.00)
P for trend < 0.0001 0.026 0.041

Sports participation such as club activities in school

No 11 (6) 135 (70) 46 (24) 1 1 1

Yes 4 (3) 97 (60) 60 (37) 0.52 (0.33–0.81) 0.83 (0.50–1.38) 0.92 (0.54–1.57)
Occupation (N = 348)

Non-physical workers 12 (4) 205 (66) 93 (30) 1 1

Physical workers 3 (8) 26 (68) 9 (24) 1.52 (0.72–3.17) 0.87 (0.39–1.96)
Parity

Nulliparous 0 (0) 32 (55) 26 (45) 1 1 1

Parous 15 (5) 200 (68) 80 (27) 2.32 (1.32–4.10) 1.44 (0.75–2.78) 1.41 (0.71–2.80)
Smoking (N = 352)

Never 12 (4) 192 (67) 84 (29) 1 1

Past 2 (6) 17 (55) 12 (39) 0.72 (0.34–1.53) 1.44 (0.62–3.33)
Current 1 (3) 22 (67) 10 (30) 0.92 (0.44–1.95) 1.10 (0.47–2.55)

Consumption of alcohol (N = 351)

Never 12 (5) 163 (69) 61 (26) 1 1

Past 1 (8) 7 (58) 4 (33) 0.80 (0.24–2.70) 1.76 (0.47–6.58)
Current 2 (2) 60 (58) 41 (40) 0.52 (0.32–0.83) 1.01 (0.58–1.75)

1378 International Journal of Rheumatic Diseases 2017; 20: 1372–1382

K. Kondo et al.



or one of heavy weight or low height is associated with

OA. Since height and weight were included in the final

model, it was possible to clarify the associations

between heavy weight and standing up and between

low height and stair-climbing.

A prospective study is needed to determine whether

physical activity prevents OA or whether physical activ-

ity is reduced because of OA. A cross-sectional study

can examine data relating to exercise habits during early

life, midlife and the present. Studies examining the

associations between OA in later life and the degree of

physical activity in the teens, 30s and 50s,25 as well as

the amount of exercise from leaving school until the

present,9 have shown positive associations. There are

reports of no association between current physical activ-

ity and hip OA.10,26 However, the influence that physi-

cal activity gives to a body might vary according to

time, period and strength. Intense exercise transmits

powerful forces to the joints and may perhaps speed up

degeneration, but reasonable exercise strengthens the

muscles and may therefore be useful in protecting the

joints. One cohort study found that physical activities

in women (particularly walking) had a preventive effect

against OA.27 The results of the present study suggest

that participants in sports clubs at school have main-

tained function in standing up. This may be the effect

that muscles were strengthened by exercises in school

days.

Although parous women were significantly more

likely to have functional limitation in standing up than

nulliparous women, parous women were not more

likely to have functional limitation in stair-climbing

than nulliparous women. A cohort study of middle-

aged women (mean age 56 years) in England and Scot-

land found greater risk for hip replacement due to OA

among women who had given birth to four or more

children than among nulliparous women (relative

risk = 1.10, 95% CI = 1.02–1.19).23 This is probably

because the proportion of a woman’s life spent with

excess weight due to pregnancy increases with the num-

ber of births, which greatly affects the joints, and also

because a huge load is exerted on the hip at childbirth.

However, a case-control study found no association

between number of births and hip replacement due to

OA.24

In this study, persons who spent more years in educa-

tion retained stair-climbing function. A recent study

investigating the associations between hip OA and

socio-economic factors in Germany showed that the

postoperative functional evaluation outcome for total

hip replacement was not good for widows/widowers,

persons living alone, persons with a pension, or per-

sons with fewer years in education.28 A cohort study in

Denmark found high income and more years in educa-

tion had an inverse association with hospitalization

due to hip OA.29 A study in Asia found pain and physi-

cal function to be worse in hip OA patients with fewer

years of education.30 There was also a study investigat-

ing socioeconomic factors from the point of view of the

individual (number of years of education, etc.) and of

the community (social status, etc.).31 Persons with high

income and education levels are likely to carry out

appropriate health management, use recreational facili-

ties and centers for the elderly, have opportunities for

Table 3 (continued)

Stair-climbing n (%) Crude

OR (95% CI)

Age and OA

stage-adjusted

OR (95% CI)

Final model†
(95% CI)

Cannot

(N = 15)

Can with

support or

assistance

(N = 232)

Can

(N = 106)

Site of hip OA

Unilateral 8 (4) 126 (66) 58 (30) 1 1 1

Bilateral 7 (4) 106 (66) 48 (30) 1.02 (0.66–1.58) 1.42 (0.86–2.34) 1.71 (1.01–2.88)
OA stage

Pre-OA stage

or the initial stage

1 (1) 34 (38) 55 (61) 1 1

Advanced stage 2 (2) 67 (68) 29 (30) 3.64 (2.00–6.61) 2.90 (1.48–5.66)
Terminal stage 12 (7) 131 (79) 22 (13) 10.3 (5.63–18.8) 6.28 (3.19–12.4)
P for trend < 0.0001 < 0.0001

†Model included age, height and weight at diagnosis, education, sports participation in school, parity, site of hip OA, and OA stage as explanatory
variables. Analysis based on sample of 353.
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good treatment, and possess the capacity for processing

a range of information, and these may contribute to

improving factors associated with hip OA (e.g., obesity,

low levels of physical activity).

Bilateral OA was significantly associated with func-

tional limitation in stair-climbing, but it was not associ-

ated with functional limitation in standing up. The load

to the right and left joints may vary according to activ-

ity. OA stage was significantly associated with func-

tional limitation in the present study. Naturally, it is

expected that patients with bilateral OA and/or severe

OA stage have functional limitations. These factors (site

of OA, OA stage) were included in the final model. In

this situation, low height, heavy weight, participation

in sports such as club activities, and parity were signifi-

cantly associated with functional limitations of hip OA.

This study had some limitations. Because there were

few males registered in the study, we were not able to

examine the factors associated with male hip OA

patients. Old age showed an association with functional

limitations in hip OA patients. There are similar reports

of associations between old age and primary hip OA

incidence and prevalence.5–8 However, functional limi-

tation may also be affected by diseases other than hip

OA accompanying old age. A previous study of elderly

persons reported the attributable fractions of different

diseases to functional limitation in stair-climbing as fol-

lows: knee OA 16.7%, depressive symptomatology

15.4%, stroke 12.8%, diabetes 9.8%, hip fracture 9.1%,

congestive heart failure 7.6%, and chronic obstructive

pulmonary disease 7.4%.40 In the present study, the

comorbidities of the subjects included cerebral stroke,

high blood pressure, heart disease, liver disease, tuber-

culosis, diabetes mellitus, cholelithiasis, gastrointestinal

disease, depression, and asthma, chronic bronchitis and

pulmonary emphysema. The adjusted ORs of age were

significantly associated with functional limitation, but

the adjusted ORs of comorbidities were not associated

with functional limitation. Since it was not possible to

acquire data regarding knee OA, the effects of knee OA

on the outcome could not be investigated. In this study,

functional limitations in two everyday living activities,

standing up and stair-climbing, were examined. How-

ever, further tasks, including the walk distance, need to

be examined to evaluate functional limitations in every-

day living activities. Furthermore, recall bias may be

another potential limitation, because the severity of

functional limitation and information about back-

ground factors including lifestyle were collected by a

questionnaire completed by patients. In addition, it

cannot be said that this sample represents the general

female population with OA. However, the findings were

not limited to one area, because the study subjects were

new patients of 15 hospitals in five districts. Finally, a

limitation of the study is that, because of its cross-sec-

tional nature, causality cannot be inferred.

In conclusion, the factors associated with functional

limitation in female Japanese hip OA patients were

identified. Some associated factors differed by the kind

of activity. Heavy weight and parity were associated

with functional limitation in standing up, whereas par-

ticipation in sports such as club activities in school

maintained function in standing up. Shorter height and

bilateral OA were associated with functional limitation

in stair-climbing. Old age and OA stage were associated

with functional limitation of both activities.

ACKNOWLEDGEMENTS

This study was supported by grants from the JOA (Japa-

nese Orthopaedic Association) – Subsidized Science

Project Research 2006–5 and the Japanese Hip Society

and JSPS KAKENHI Grant Number 23500849 ‘Factors

Associated with Severity of Disease Symptoms of Hip

Osteoarthritis patients.’

AUTHOR CONTRIBUTIONS

All authors provided comments on the drafts and have

read and approved the final manuscript.K. Kondo con-

tributed to study design, data management, statistical

analysis, data interpretation and manuscript writing. S.

Ohfuji, W. Fukushima, A. Maeda, M. Inui and S. Taka-

hashi contributed to study design and data interpreta-

tion. M. Sofue, M. Itoman, T. Matsumoto, Y. Hamada,

H. Shindo, Y. Takatori, H. Yamada, Y. Yasunaga, H. Ito,

S. Mori, I. Owan, G. Fujii and H. Ohashi contributed to

study design, data collection, outcome definition and

data interpretation. S. Jingushi and Y. Hirota con-

tributed to conception of the design, overall manage-

ment, data interpretation and manuscript editing.

COMPETING INTERESTS

The authors declare no competing interests.

REFERENCES

1 Cross M, Smith E, Hoy D et al. (2014) The global burden

of hip and knee osteoarthritis: estimates from the Global

Burden of Disease 2010 study. Ann Rheum Dis 73, 1323–
30.

1380 International Journal of Rheumatic Diseases 2017; 20: 1372–1382

K. Kondo et al.



2 Jingushi S, Ohfuji S, Sofue M et al. (2010) Multiinstitu-

tional epidemiological study regarding osteoarthritis of

the hip in Japan. J Orthop Sci 15, 626–31.
3 Jingushi S, Ohfuji S, Sofue M et al. (2011) Osteoarthritis

hip joints in Japan: involvement of acetabular dysplasia. J

Orthop Sci 16, 156–64.
4 Okano K, Jingushi S, Ohfuji S et al. (2014) Relationship

of acetabular dysplasia in females with osteoarthritis of

the hip to the distance between both anterior superior

iliac spines. Med Sci Monit 20, 116–22.
5 Scher DL, Belmont PJ Jr, Mountcastle S, Owens BD

(2009) The incidence of primary hip osteoarthritis in

active duty US military service members. Arthritis Rheum

61, 468–75.
6 Oliveria SA, Felson DT, Reed JI, Cirillo PA, Walker AM

(1995) Incidence of symptomatic hand, hip, and knee

osteoarthritis among patients in a health maintenance

organization. Arthritis Rheum 38, 1134–41.
7 Chung CY, Park MS, Lee KM et al. (2010) Hip osteoarthri-

tis and risk factors in elderly Korean population.

Osteoarthritis Cartilage 18, 312–6.
8 Karlson EW, Mandl LA, Aweh GN, Sangha O, Liang MH,

Grodstein F (2003) Total hip replacement due to

osteoarthritis: the importance of age, obesity, and other

modifiable risk factors. Am J Med 114, 93–8.
9 Cooper C, Inskip H, Croft P et al. (1998) Individual risk

factors for hip osteoarthritis: obesity, hip injury, and phys-

ical activity. Am J Epidemiol 147, 516–22.
10 Lau EC, Cooper C, Lam D, Chan VNH, Tsang KK, Sham A

(2000) Factors associated with osteoarthritis of the hip

and knee in Hong Kong Chinese: obesity, joint injury, and

occupational activities. Am J Epidemiol 152, 855–62.
11 Juhakoski R, Heli€ovaara M, Impivaara O et al. (2009) Risk

factors for the development of hip osteoarthritis: a popula-

tion-based prospective study. Rheumatology (Oxford) 48,
83–7.

12 Franklin J, Ingvarsson T, Englund M, Lohmander S (2010)

Association between occupation and knee and hip replace-

ment due to osteoarthritis: a case-control study. Arthritis

Res Ther 12, R102.
13 Coggon D, Kellingray S, Inskip H, Croft P, Campbell L,

Cooper C (1998) Osteoarthritis of the hip and occupa-

tional lifting. Am J Epidemiol 147, 523–8.
14 Flugsrud GB, Nordsletten L, Espehaug B, Havelin LI, Enge-

land A, Meyer HE (2006) The impact of body mass index

on later total hip arthroplasty for primary osteoarthritis: a

cohort study in 1.2 million persons. Arthritis Rheum 54,
802–7.

15 Liu B, Balkwill A, Banks E, Cooper C, Green J, Beral V

(2007) Relationship of height, weight and body mass

index to the risk of hip and knee replacements in middle-

aged women. Rheumatology 46, 861–7.
16 Lohmander LS, Gerhardsson de Verdier M, Rollof J, Nils-

son PM, Engstr€om G (2009) Incidence of severe knee and

hip osteoarthritis in relation to different measures of body

mass: a population-based prospective cohort study. Ann

Rheum Dis 68, 490–6.
17 Wang Y, Wluka AE, Simpson JA et al. (2013) Body weight

at early and middle adulthood, weight gain and persistent

overweight from early adulthood are predictors of the risk

of total knee and hip replacement for osteoarthritis.

Rheumatology 52, 1033–41.
18 Holliday KL, McWilliams DF, Maciewicz RA, Muir KR,

Zhang W, Doherty M (2011) Lifetime body mass index,

other anthropometric measures of obesity and risk of knee

or hip osteoarthritis in the GOAL case-control study.

Osteoarthritis Cartilage 19, 37–43.
19 Gelber AC, Hochberg MC, Mead LA, Wang NY, Wigley

FM, Klag MJ (1999) Body mass index in young men and

the risk of subsequent knee and hip osteoarthritis. Am J

Med 107, 542–8.
20 Oliveria SA, Felson DT, Cirillo PA, Reed JI, Walker AM

(1999) Body weight, body mass index, and incident symp-

tomatic osteoarthritis of the hand, hip, and knee. Epidemi-

ology 10, 161–6.
21 Reijman M, Pols HA, Bergink AP et al. (2007) Body mass

index associated with onset and progression of

osteoarthritis of the knee but not of the hip: the Rotter-

dam Study. Ann Rheum Dis 66, 158–62.
22 Grotle M, Hagen KB, Natvig B, Dahl FA, Kvien TK

(2008) Obesity and osteoarthritis in knee, hip and/or

hand: an epidemiological study in the general popula-

tion with 10 years follow-up. BMC Musculoskelet Disord

9, 132.
23 Liu B, Balkwill A, Cooper C et al. (2009) Reproductive his-

tory, hormonal factors and the incidence of hip and knee

replacement for osteoarthritis in middle-aged women. Ann

Rheum Dis 68, 1165–70.
24 Dennison EM, Arden NK, Kellingray S, Croft P, Coggon D,

Cooper C (1998) Hormone replacement therapy, other

reproductive variables and symptomatic hip osteoarthritis

in elderly white women: a case-control study. Br J Rheuma-

tol 37, 1198–202.
25 Lane NE, Hochberg MC, Pressman A, Scott JC, Nevitt MC

(1999) Recreational physical activity and the risk of

osteoarthritis of the hip in elderly women. J Rheumatol 26,
849–54.

26 Wang Y, Simpson JA, Wluka AE et al. (2011) Is physical

activity a risk factor for primary knee or hip replacement

due to osteoarthritis? A prospective cohort study. J

Rheumatol 38, 350–7.
27 Ageberg E, Engstr€om G, Gerhardsson de Verdier M, Rollof

J, Roos EM, Lohmander LS (2012) Effect of leisure time

physical activity on severe knee or hip osteoarthritis lead-

ing to total joint replacement: a population-based

prospective cohort study. BMC Musculoskelet Disord 13, 73.
28 Sch€afer T, Krummenauer F, Mettelsiefen J, Kirschner S,

G€unther KP (2010) Social, educational, and occupational

predictors of total hip replacement outcome. Osteoarthritis

Cartilage 18, 1036–42.

International Journal of Rheumatic Diseases 2017; 20: 1372–1382 1381

Functional limitations in hip OA



29 Jørgensen KT, Pedersen BV, Nielsen NM, Hansen AV,

Jacobsen S, Frisch M (2011) Socio-demographic factors,

reproductive history and risk of osteoarthritis in a cohort

of 4.6 million Danish women and men. Osteoarthritis Car-

tilage 19, 1176–82.
30 Thumboo J, Chew LH, Lewin-Koh SC (2002) Socioeco-

nomic and psychosocial factors influence pain or physical

function in Asian patients with knee or hip osteoarthritis.

Ann Rheum Dis 61, 1017–20.
31 Cleveland RJ, Schwartz TA, Prizer LP et al. (2013) Associa-

tions of educational attainment, occupation, and commu-

nity poverty with hip osteoarthritis. Arthritis Care Res

(Hoboken) 65, 954–61.
32 Yoshimura N, Sasaki S, Iwasaki K et al. (2000) Occupa-

tional lifting is associated with hip osteoarthritis: a Japa-

nese case-control study. J Rheumatol 27, 434–40.
33 Ueno R (1971) Staging of osteoarthritis of the hip joint

according to the roentgenographic findings. J Jpn Orthop

Assoc 45, 826–8 (in Japanese).

34 Takatori Y, Ito K, Sofue M et al. (2010) An analysis of

interobserver reliability for radiographic staging of

coxarthrosis and indexes of acetabular dysplasia -a preced-

ing study. J Orthop Sci 15, 14–9.

35 Shima Y (1971) Standard for evaluation of osteoarthritis

of the hip. Nippon Seiekeigekagakkai Zasshi 45, 813–33 (in

Japanese).

36 Ministry of Health, Labour and Welfare, Japan (2008) The

National Nutrition Survey in Japan 2008. Available from

URL: http://www.mhlw.go.jp/bunya/kenkou/eiyou/h20-

houkoku.html [in Japanese].

37 Kondo K, Hirota Y, Kawamura H et al. (2007) Factors

associated with pain and functional limitation in Japanese

male patients with knee osteoarthritis. Rheumatol Int 27,
1135–42.

38 Kondo K, Tanaka T, Hirota Y et al. (2006) Factors associ-

ated with functional limitation in stair climbing in female

Japanese patients with knee osteoarthritis. J Epidemiol 16,
21–9.

39 Kondo K, Ohfuji S, Fukushima W et al. (2013) Association

between dietary habits and knee osteoarthritis in Japanese

older adults: a cross-sectional study. Orthop Muscul Syst 2,
120. doi:10.4172/2161-0533.10001.

40 Guccione AA, Felson DT, Anderson JJ et al. (1994) The

effects of specific medical conditions on the functional

limitations of elders in the Framingham Study. Am J Public

Health 84, 351–8.

1382 International Journal of Rheumatic Diseases 2017; 20: 1372–1382

K. Kondo et al.

http://www.mhlw.go.jp/bunya/kenkou/eiyou/h20-houkoku.html
http://www.mhlw.go.jp/bunya/kenkou/eiyou/h20-houkoku.html
http://dx.doi.org/10.4172/2161-0533.10001

