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Abstract
Background: As hand osteoarthritis (HOA) is a highly prevalent disease, the purpose of the present study was to exam-
ine the relationship between structural damage of the hand in HOA patients and assess its impact on their hand function, 
pain, and satisfaction. 
Methods: This prospective cross-sectional study included 60 postmenopausal women aged 60-70 years, all of whom 
underwent structural damage assessments using the Kellgren-Lawrence scale and the Altman Atlas, as well as completed 
the Michigan Hand Outcomes Questionnaire (MHQ) to assess their hand function, pain, and satisfaction. To examine the 
influence of HOA grade on these outcomes, patients were segregated into three groups (grade II-IV), and their average 
MHQ subscale scores were compared.
Results: The three groups differed in terms of scores achieved on all MHQ subscales: overall hand function–right 
hand (H =35.42, p <0.001), overall hand function-left hand (H =29.94, p <0.001), activities of daily living-right hand 
(H =39.88, p <0.001), activities of daily living-left hand (H =33.82, p <0.001), activities of daily living-both hands (H 
=30.93, p <0.001), activities of daily living-total (H =37.81, p <0.001), work performance (H =32.33, p <0.001), pain-
right hand (H =27.94, p <0.001), pain-left hand (H =24.63, p <0.001), appearance-right hand (H =26.28, p <0.001), 
appearance-left hand (H =23.82, p <0.001), satisfaction-right hand (H =22.40, p =0.001), and satisfaction-left hand (H 
=26.71, p <0.001).
Conclusion: The study findings reveal that respondents with more severe structural damage experienced more signifi-
cant pain, reported greater functional and work-related limitations, and were more dissatisfied with the function and 
appearance of their hands. HIPPOKRATIA 2022, 26 (1):7-12.
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Introduction
Osteoarthritis (OA) is the most common joint dis-

ease1 and results in the deformity and functional disabil-
ity of highly mobile or weight-bearing joints, thus caus-
ing considerable pain2. While different approaches can 
be used to control the symptoms3, as there is presently 
no cure and hand4-6 is the most frequently affected part 
of the body, OA can significantly compromise a person’s 
ability to work and actively participate in society7, pos-
ing a significant economic burden8. Although symptom-
atic hand osteoarthritis (HOA) prevalence in the general 
adult population varies depending on the country4, the es-

timates range from 3 to 8 %, equivalent to 300 million in-
dividuals worldwide9. HOA is more common in women, 
as the first symptoms typically appear with the onset of 
menopause10,11.

HOA primarily affects distal and proximal interpha-
langeal joints and the base of the thumb and scaphotra-
peziotrapezoid joint1, causing pain, stiffness, and loss of 
mobility while compromising grip strength4,12,13. As the 
hands become deformed owing to the changes in their 
structure, many patients are dissatisfied with their ap-
pearance14. Although cartilage is most severely degraded 
due to OA, it also affects the whole joint, synovium, joint 
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ligaments, and subchondral bone15, causing systemic 
inflammation and active synovitis9. HOA usually mani-
fests as joint space narrowing on radiographic images, 
accompanied by osteophytes, subchondral sclerosis, and 
subchondral cyst formation9,16. While various tools can 
be used to assess the pain and HOA functional status, the 
Michigan Hand Outcomes Questionnaire (MHQ)14, com-
prising six scales, is the most widely used, as it was spe-
cifically designed for patients with hand disorders and, 
in addition to the hand function, it estimates subjective 
feelings and satisfaction17. As the present study aimed to 
evaluate the relationship between structural damage due 
to HOA and hand function, perceived pain, and satisfac-
tion with the hand function and visual appearance in pa-
tients with hand osteoarthritis, MHQ was adopted for this 
purpose due to its comprehensive scope.

Material and Methods
This prospective cross-sectional study was approved 

by the Ethics Committee of the Special Hospital for 
Rheumatic Diseases of Novi Sad (decision No 14/30-
18/016) and the Ethics Committee of the Faculty of 
Medicine in Novi Sad, Serbia (decision No 01-39/51/1). 
It was conducted at the Special Hospital for Rheumatic 
Diseases from April 2017 to April 2018 and involved 
60 postmenopausal women aged between 60 and 70 
years. All subjects assented to participate in this study 
and signed the informed consent forms. The sample size 
was determined based on the 7.5 % margin of error, 80 
% confidence level, and 50 % incidence value. Accord-
ing to these criteria, the minimum number of participants 
was estimated at 59. The participants’ OA progression in 
hand joints (based on radiographic images) was classi-
fied as II-IV grade according to the Kellgren-Lawrence 
(K-L) scale18, and pain in the hands was rated at ≥3 on 
the Visual Analogue Scale (VAS)19. Although VAS is a 
self-rating measure, it is a widely used and valid psycho-
metric instrument designed to document and measure the 
characteristics of disease-related symptoms. VAS is a 
straight horizontal line of 100 mm length used to indicate 
subjective pain severity, with 0 mm denoting absence of 
pain and 100 mm the most severe pain. All participants 

were also subjected to a thorough medical history re-
view, physical examination, and laboratory tests in line 
with the widely adopted clinical standards. The Altman 
Atlas was used to establish the structural damage based 
on the presence and severity of radiographic features. 
These evaluations were complemented by physical ex-
amination, which included hand and hand joint inspec-
tion, palpation, and checking for the presence of nodules 
characteristic of HOA and signs of bone damage. All 
aforementioned processes were performed by the first au-
thor (rheumatologist) while a radiology specialist evalu-
ated the X-ray images20. At this stage, individuals who 
had an inflammatory rheumatic disease, tenosynovitis of 
the hand and carpal tunnel, or previous hand surgery, as 
well as individuals that used corticosteroid therapy or had 
physical therapy within the three months preceding the 
study, were informed that they were ineligible for partici-
pation. Those that met the study inclusion criteria were 
asked to complete the MHQ, allowing the sample to be 
segregated into three groups based on the HOA grade ac-
cording to the K-L scale. 

The MHQ consists of six subscales, which respec-
tively measure overall hand function, work performance, 
activities of daily living (ADL), aesthetics, pain, and 
satisfaction. All items require a response on a five-point 
Likert-type scale, resulting in a total subscale score of 
0-100, with higher scores signifying better hand function. 
The only exception is the pain subscale, where a greater 
score indicates more intense pain.

The three groups (corresponding to HOA II-IV grade) 
were homogeneous with respect to age (p =0.188) and 
menopause duration (p =0.351). The average age of the 
subjects in the HOA grade II, grade III, and grade IV 
groups was 65.50 ± 6, 63.50 ± 10, and 69.00 ± 6.38, re-
spectively, while their respective average menopause du-
ration was 15.50 ± 9.25, 15.50 ± 9.50, and 18.50 ± 6.50. 
As shown in Table 1, 57 participants (95 %) were right-
handed, and the remaining three (5 %) were left-handed.

All statistical analyses were performed using IBM 
SPSS Statistics for Windows, Version 24.0. (IBM Corp., 
Armonk, NY, USA) and included descriptive statistics of 
the results as well as hypothesis testing. MHQ reliability 

Table 1: Average age, menopause duration, and dominant hand of the 60 postmenopausal women aged 60-70 who were in-
cluded in this prospective cross-sectional study.

  HOA grade II
(n =20)

HOA grade III
(n =20)

HOA grade IV
(n =20)

p
All

(n =60)
Age (years) 
Me ± IQR (Min–Max)

65.50 ± 6.00
(60-70)

63.50 ± 10.00
(60-70)

69.00 ± 6.38
(60-70)

0.188a
66.00 ± 8.75

(60-70)
Menopause duration 
(years) 
Me ± IQR (Min–Max)

15.50 ± 9.25
(7-22)

15.50 ± 9.50
(10-28)

18.50 ± 6.50
(7-30)

0.351a
17.00 ± 8.88

(7-30)
Dominant hand

Right
Left

19 (95 %)
1 (5 %)

18 (90 %)
2 (10 %)

20 (100 %)
0 (0 %)

0.349b 57 (95.0 %)
3 (5.0 %)

HOA: hand osteoarthritis, n: number, Me ± IQR (Min-Max) = Median ± Interquartile Range (Minimum-Maximum), a: Kruskal Wallis test, b: 
Likelihood Ratio test, p: statistical significance.
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was assessed via Cronbach’s α coefficient by measuring 
its internal consistency. As Cronbach’s α values for all 
items exceeded the 0.70 threshold, and the correlation 
between items was ≥0.40, all items met the reliability 
criterion and were connected to a sufficient degree. In 
addition, depending on the data type, significant param-
eters were described using medians, frequencies, and 
percentages. When reporting the findings, Interquartile 
Range (IQR) was adopted as the measure of deviation 
from the average and is reported in pertinent tables, along 
with the minimum and maximum values of the numerical 
variables. Utilizing the Kolmogorov-Smirnov and Shap-
iro-Wilk tests, data were found not normally distributed; 
thus, non-parametric statistics were used. Differences 
were tested by the Kruskal Wallis H test, and the Mann-
Whitney U test was conducted for subsequent compari-
sons between groups, with the significance threshold set 
at p <0.05. 

Results
As shown in Table 2, the three groups differed in 

terms of scores achieved on all MHQ subscales: overall 
hand function-right hand (H =35.42, p <0.001), overall 
hand function-left hand (H =29.94, p <0.001), activities 
of daily living-right hand (H =39.88, p <0.001), activi-
ties of daily living-left hand (H =33.82, p <0.001), ac-
tivities of daily living-both hands (H =30.93, p <0.001), 
activities of daily living-total (H =37.81, p <0.001), work 
performance (H =32.33, p <0.001), pain-right hand (H 
=27.94, p <0.001), pain-left hand (H =24.63, p <0.001), 
appearance-right hand (H =26.28, p <0.001), appearance-
left hand (H =23.82, p <0.001), satisfaction-right hand (H 
=22.40, p =0.001), and satisfaction-left hand (H =26.71, 
p <0.001).

The Mann-Whitney U test revealed significant differ-
ences among the three groups on the following subscales: 
overall hand function-right hand, overall hand function-
left hand, activities of daily living-right hand, activities 
of daily living-left hand, activities of daily living-both 
hands, daily activities-total, work performance, pain-left 
hand, appearance-right hand, and appearance-left hand. 
The HOA grade II group achieved the highest scores on 
these scales (indicating the best hand function), followed 
by the respondents in the HOA grade III group and the 
HOA grade IV group. 

Pain in the right hand was equally intense in the HOA 
grade III and IV groups and was higher than in the HOA 
grade II group. There was no statistically significant dif-
ference in patients’ satisfaction with the function of their 
hands between the grade II and grade III groups. In con-
trast, the grade IV group patients reported lower satisfac-
tion (Table 3).

Discussion
OA is characterized by progressive articular cartilage 

degradation and the emergence of subchondral bone le-
sions21, which are accompanied by morphological and 
radiological changes22. In this study, we assessed the re-

lationship between structural damage of the hand in post-
menopausal women with HOA (estimated via the K-L 
grade and the Altman Atlas findings) and hand function, 
perceived pain, and patient’s satisfaction with the hand 
function and visual appearance, as measured via MHQ. 
The analyses revealed that patients with more severe OA 
damage (established via radiological assessments) ex-
perienced more significant pain and suffered from more 
extensive functional and work-related limitations. They 
were also more dissatisfied with the function and appear-
ance of their hands.

The highest hand function, ADL, and work perfor-
mance MHQ scores were obtained by patients with HOA 
grade II, followed by those in the grade III group, and 
finally, the grade IV group. These findings are notewor-
thy, given that extant studies focusing on the association 
between the severity of radiological damage to the hand, 
functionality, activities of daily living, and work perfor-
mance have yielded inconsistent results14,23,24, 25.

On the other hand, our results concur with those ob-
tained by other authors indicating that pain intensity is 
correlated with the K-L grade25,26. In our patient cohort, 
a correlation between pain intensity and K-L grade was 
present in both hands, except for K-L grade III and IV, 
and pain intensity in the right hand, which was compa-
rable but was statistically significantly more intense com-
pared to K-L grade II. Likewise, Kroon et al27 found an 
association between structural damage in the thumb base 
affected by osteoarthritis and pain. Conversely, Haugen 
et al23 reported a progressively greater frequency of joint 
tenderness with the increase in OA grade and found only 
a weak association between the severity of OA dam-
age and pain, which may be due to the use of different 
outcome measures. Indeed, Kroon et al14 compared in-
dividual MHQ items with the Australian/Canadian Hand 
Osteoarthritis Index (AUSCAN), concluding that the two 
instruments evaluate different aspects of pain. Our co-
hort’s satisfaction with left and right hand functionality 
also depended on the HOA severity. It was statistically 
significantly lower in the group with HOA grade IV com-
pared to that reported by patients in the HOA grade II 
and III groups, concurring with the findings reported by 
Liu et al based on a Dutch study in which radiographic 
hand damage was associated with dissatisfaction28. Like-
wise, in addition to pain and physical function, over a 
quarter of patients with HOA that took part in the study 
conducted by Leung et al29 asserted that emotional health 
and aesthetic concerns significantly impacted their qual-
ity of life. Similar to Kroon et al14, who reported a statis-
tically significant difference between the MHQ aesthetic 
subscale scores achieved by patients with more and less 
severe HOA damage, we found a negative correlation be-
tween the grade of radiographic damage and the MHQ 
aesthetic subscale score.

In conclusion, our findings strongly support the as-
sociation between the degree of structural damage and 
clinical burden in patients with HOA. Moreover, patients 
with more severe structural hand damage are more likely 
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Table 2: The Michigan Hand Outcomes Questionnaire score concerning the grade of hand damage regarding the 60 post-
menopausal women who participated in the study.

  Min Max Me IQR H p

Overall hand function, 
right hand

HOA grade II 25.00 65.00 50.00 22.50

35.42 <0.001
HOA grade III 15.00 50.00 35.00 13.75
HOA grade IV 5.00 40.00 17.50 15.00
Total 5.00 65.00 35.00 20.00

Overall hand function, 
left hand

HOA grade II 25.00 70.00 50.00 17.50

29.94 <0.001
HOA grade III 20.00 55.00 37.50 18.75
HOA grade IV 5.00 50.00 20.00 15.00
Total 5.00 70.00 37.50 25.00

Activities of daily living, 
right hand

HOA grade II 30.00 90.00 60.00 27.50

39.88 <0.001
HOA grade III 20.00 45.00 35.00 13.75
HOA grade IV 10.00 45.00 15.00 13.75
Total 10.00 90.00 35.00 23.75

Activities of daily living, 
left hand

HOA grade II 30.00 90.00 60.00 25.00

33.82 <0.001
HOA grade III 20.00 50.00 42.50 13.75
HOA grade IV 10.00 55.00 22.50 17.50
Total 10.00 90.00 42.50 28.75

Activities of daily living, 
both hands

HOA grade II 28.57 82.14 53.57 18.75

30.93 <0.001
HOA grade III 21.43 57.14 41.07 16.07
HOA grade IV 10.71 42.86 35.71 14.29
Total 10.71 82.14 41.07 17.86

Activities of daily living, 
total ADL

HOA grade II 30.00 90.00 60.00 26.25

37.81 <0.001
HOA grade III 22.50 47.50 36.25 11.25
HOA grade IV 12.50 50.00 20.00 14.38
Total 12.50 90.00 36.25 24.38

Work performance

HOA grade II 35.00 100.00 70.00 22.50

32.33 <0.001
HOA grade III 25.00 70.00 42.50 23.75
HOA grade IV 5.00 45.00 35.00 15.00
Total 5.00 100.00 40.00 38.75

Pain, right hand

HOA grade II 30.00 85.00 65.00 18.75

27.94 <0.001
HOA grade III 65.00 95.00 82.50 5.00
HOA grade IV 70.00 100.00 82.50 10.00
Total 30.00 100.00 80.00 15.00

Pain, left hand

HOA grade II 15.00 55.00 45.00 23.75

24.63 <0.001
HOA grade III 5.00 80.00 60.00 28.75
HOA grade IV 40.00 80.00 70.00 8.75
Total 5.00 80.00 57.50 25.00

Aesthetics, right hand

HOA grade II 25.00 93.75 50.00 17.19

26.28 <0.001
HOA grade III 12.50 100.00 28.13 18.75
HOA grade IV 6.25 50.00 25.00 10.94
Total 6.25 100.00 31.25 25.00

Aesthetics, left hand

HOA grade II 25.00 93.75 50.00 18.75

23.82 <0.001
HOA grade III 12.50 100.00 28.13 31.25
HOA grade IV 6.25 56.25 25.00 6.25
Total 6.25 100.00 34.38 29.69

Satisfaction, right hand

HOA grade II 16.67 83.33 35.42 12.50

22.40 0.001
HOA grade III 8.33 95.83 31.25 20.83
HOA grade IV 4.17 41.67 12.50 12.50
Total 4.17 95.83 29.17 20.83

Satisfaction, left hand

HOA grade II 16.67 75.00 45.83 8.33

26.71 <0.001
HOA grade III 16.67 95.83 27.08 25.00
HOA grade IV 8.33 37.50 12.50 11.46
Total 8.33 95.83 29.17 29.17

Min: minimum value for the sample, Max: maximum value for the sample, Me: median, IQR: Interquartile Range, H: Kruskal Wallis Test, p: 
statistical significance, HOA: hand osteoarthritis.
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to have more intense pain, experience more significant 
work limitations, and report poorer satisfaction with hand 
function and appearance.
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