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Health-related quality of life and disease activityin rheumatoid arthritis
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Abstract

BACKGROUND: The present study sought to 1) investigate theedagof correlations between different diseaseifcti
scores (DASs) and health-related quality of lifeR@®bL), and 2) determine if DASs correlate with eitiphysical or
mental HRQoL.

METHODS: Eighty patients with rheumatoid arthritis (RA) weassessed for different DASs, measured with ergtie
sedimentation rate (ESR) or C-reactive protein (CRRmely DAS4-ESR, DAS-3 ESR, DAS4-CRP, DAS3-CRP,
DAS4-28 ESR, DAS3-28 ESR, DAS4-28 CRP, and DASERP, and Simplified Disease Activity Indexes namely
SDAI-ESR, and SDAI-CRP. Physical and mental HRQarevmeasured using the SF-36. The Pearson cooretatt
was employed to examine the correlations betwee@®lRand different DAS indices. PASS 2000 (Power l§sia
and Sample Size) software was utilized to find iicemt differences between the correlations.

RESULTS: SF-36 total score showed a significant inverseetation with the DAS4-ESR, DAS-3 ESR, DAS4-CRP,
DAS3-CRP, DAS4-28 ESR, DAS3-28 ESR, DAS4-28 CRI,2AS3-28 CRP, with correlation coefficients of3P0,
-0.314, -0.330, -0.323, -0.327, -0.318, -0.360 &h@48, respectively (P < 0.01 for all). The caatin coefficients
between different DAS indices and the HRQoL scoezennot significantly different. In addition, allASs showed
significant correlations with physical HRQoL, butrwith mental HRQoL.

CONCLUSIONS: Among patients with RA, disease severity indicesassociated with physical, but not mental HRQoL.

However this study failed to show any differencetagen various DASs in their clinical use.

KEYWORDS: Health-Related Quality of Life, Rheumatoid ArtigjtDisease Activity Score.

isease activity score (DAS) is defined
Das a cascade of immunological and in-

flammatory reactions which cannot be
measured by one single variable. In clinical
practice, an opinion on the disease activity is
formed on the basis of information about find-
ings on clinical variables in a combination of
different laboratory measures.! Various DAS
indices have been extensively developed for
rheumatoid arthritis (RA). These indices are
being used both in clinical trials and routine
rheumatology practice.2”
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Several formulas are available for the calcu-
lation of DAS, which may cause some confu-
sion.8 In addition, various DAS indices have
shown different correlations with clinical and
laboratory variables.%0 These variables are
known to be the common features of RA which
affect all the aspects of the health-related quali-
ty of life (HRQoL).1! Therefore, their improve-
ment is increasingly recognized as a major
treatment goal.’?2 Thus, a clear understanding
of the relationship between various conven-
tional DAS indices and HRQoL outcomes
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in RA patients is highly important.1112

Our knowledge regarding the possible link
between DAS and HRQoL is limited. The pri-
mary objective of this study was to investigate
the degrees of association between various
DAS indices and HRQoL among patients with
RA. As a secondary aim, we also assessed the
associations between different DAS indices. To
our knowledge, this is the first report on the
comparison between the correlation coeffi-
cients (r) of the various DAS scores and
HRQoL.

Methods

As a part of ten conditions ten morbidity
measure study,’® this cross-sectional study in-
vited 100 consecutive patients (both male and
female at a minimum age of 18 years) diag-
nosed with RA, confirmed by a rheumatologist
based on the American Rheumatism Associa-
tion criteria.!* The patients were recruited be-
tween June and December 2006 to the outpa-
tient rheumatology clinic of Baqgiyatallah Hos-
pital, Tehran, Iran. Exclusion criteria were as-
sociation with a necrotic vascular disease or a
handicap prior to RA.?5 Eighty patients met the
inclusion criteria. The study was approved by
the Ethics Committee on Human Research of
Bagiyatallah University of Medical Sciences.
Written informed consents were obtained from
all participants.

Data collection
A checklist containing questions on demo-
graphic data (age, gender, marital status, living
place, monthly family income, and education
level) was completed by every patient and was
collected by a research nurse upon enrollment.
The patients' global assessment of disease
activity (P2GA) and pain (Pain-VAS) over the
previous month were recorded using a visual
analogue scale (VAS). A 100-mm rating scale
was applied, with one end bearing the state-
ment “no problem whatsoever” and the other
end “unbearable”. The patients were in-
structed to place a vertical mark on the scale
reflecting their own health status. The distance
from the “no problem whatsoever” end was
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measured in millimeters. All the patients un-
derwent a medical examination by a board-
certified rheumatologist, who also determined
the duration of their disease and performed a
standard 28-joint assessment for tender and
swollen joints making use of pain score and
swelling score described in the EULAR manual
of clinical methods.’e A similar VAS was uti-
lized to determine the physician’s global as-
sessment of the disease activity (PnyGA).

DASs
Laboratory investigations comprised of deter-
mining erythrocyte sedimentation rate (ESR)
and C-reactive protein (CRP) by Westergren
method and Nephelometry, respectively.l”
DAS indices, namely DAS-ESR-3, DAS-ESR-4,
DAS-CRP-3, DAS-CRP-4,  DAS28-ESR-3,
DAS28-ESR-4, DAS28-CRP-3, DAS28-CRP-4,
and Simplified Disease Activity Index [SDAI
(ESR), SDAI (CRP)], were calculated using the
formula described in previous reports.17 18

The patients” HRQoL was measured via the
Medical Outcomes Study 36-Item Short Form
Health Survey (SF-36).1 SE-36 is a generic mul-
tidimensional measure of HRQoL that contains
eight subscales representing physical function-
ing, social functioning, role limitations due to
physical health problems, role limitations at-
tributable to emotional problems, mental
health, vitality, bodily pain, and general health
perceptions. Higher scores of each subscale
(which can range from 0 to 100) indicate a bet-
ter HRQoL. The physical and mental compo-
nents of the eight scales are combined into
physical (PCS) and mental (MCS) component
summary scale scores. SF-36 has been proved
reliable and valid in RA patients.22 A Persian
version of SF-36 was used to ensure face validi-
ty and maximize the acceptability in our par-
ticipants, all of whom were Persian speakers.2.
22 SF36 has been used for RA studies in Iran.?

Statistical analysis

SPSS statistical software was employed in sta-
tistical analyses. The Pearson correlation was
utilized to examine 1) the correlations between
the SF-36 scores and the DAS indices and 2)
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the correlations between different DAS indices.
The correlation coefficients of the SF-36 scores
and the DAS indices were compared using
PASS 2000 (Power Analysis and Sample Size)
software. P-values below 0.05 were considered
significant.

Results

Patients

The patients were predominantly female (70,
87.5%). Mean (SD) age of the participants was
43.2 (11.7) years. Median (first and second
quartiles) disease duration was 60 (24-99)
months. Table 2 depicts demographic and clin-
ical characteristics of the patients.

DAS scores

Mean serum levels of ESR and CRP were 2
6.0 £ 19.6 mm/h and 1.14 + 0.34 mg/1, respec-
tively. The mean (SD) DAS* score was 1.7 + 0.8
(range, 0.2 to 4.2), and the mean values of the
DAS-ESR-3, DAS- CRP -4, and DAS-CRP-3
CRP scores were 1.9 + 0.8 (range, 0.4 to 4.4),
1.5 £ 0.7 (range, 0.5 to 4.3), and 1.6 + 0.7 (range,
0.7 to 4.5), respectively. In addition, the mean
(SD) DAS28-ESR-4 score was 3.0 = 1.0 (range,
0.5 to 5.6), and the mean values of the DAS28-
ESR-3, DAS28-CRP-4, and DAS28-CRP-3
scores were 3.3 £ 1.1 (range, 0.6 to 6.0), 2.4+ 0.9
(range, 1.2 to 5.3), and 2.7 £ 0.9 (range, 1.4 to
5.8), respectively. Also, the respective mean
(SD) SDAI and SDAI (CRP) scores were
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36.5 + 23.3 (range, 5.7 to 106.3) and 12.0 + 7.4
(range, 1.8 to 39.2).

Table 3 presents the correlations between
different DASs.

HRQoL

The mean (SD) SF-36 total score among all pa-
tients was 49.8 + 16.7 (range, 18.1 to 91.5). The
correlation coefficients between HRQoL and
different DAS indices are depicted in Table 3.
As it is seen in Table 4, the DASs correlated
with physical HRQoL but they did not relate
with mental HRQoL.

The use of PASS 2000 software showed no
significant difference in terms of correlation
coefficients between different DAS indices and
HRQoL scores.

Discussion

Our study failed to show any significant dif-
ference between correlation coefficients (r) re-
garding the association between various DAS
scores and HRQoL. On the other hand, al-
though no association was found between DAS
indices and mental HRQoL, they were found
to be linked with physical HRQoL.

To our knowledge, this is the first report on
the comparison between the correlation coeffi-
cients (r) of various DAS scores and HRQoL.
One study in Lithuania showed that patients
with higher disease activity scores, as ex-
pressed by DAS-ESR-28, had worse physical

Table 1. Different disease activity score (DAS) indices and formulas

DAS(4) = 0.54*sqrt(RAI) + 0.065*(swollen44) + 0.33*Ln(E$R 0.0072*GH

DAS(3) = 0.54*sqrt(RAI) + 0.065*(swollen44) + 0.33*Ln(E$R 0.22

DAS-4(CRP)= 0.54*sqrt(RAl)+ 0.065*SJC44 + 0.17*In(CRP+1) H072*GH + 0.45
DAS-3(CRP)= 0.54*sqgrt(RAl)+ 0.065*SJC44 + 0.17*In(CRP+1) 68

DAS28(4)= (0.56*sqrt(t28) + 0.28*sqrt(sw28) + 0.70*Ln(ESRD.014*GH
DAS28(3)=[0.56*sqrt(t28) + 0.28*sqrt(sw28) + 0.70*Ln(ESR).08 + 0.16

DAS28-CRP-4= 0.56*sqrt(TJC28) + 0.28*sqrt(SJC28) + 0.36*In(CRP + 0.014*GH + 0.96
DAS28-CRP-3=[0.56*sqrt(TJC28) + 0.28*sqrt(SJC28) + 0.36*In(ERL)] * 1.10 + 1.15

DAS28= (1.072)*DAS) + 0.938

Simplified Disease Activity Index (SDAI)=TJC+SJCatBA + PhyGA +CRP or ESR

TJC: tender joint count; SJC: swollen joint couBRP: C-reactive protein; GH: general health on @-n
Visual Analogue Scale; RAI: Ritchie Articular IndeJC44: swollen joint counts, PatGA: Patient’slfalloAs-
sessment, PhyGA: Physician’s Global Assessment
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Table 2. Demographic and clinical characteristics of the studied population (n =80)

Characteristics n (%)
Gender (Male) 70 (87.5)
Marital status (Married) 70 (87.5)
Education (Below high school diploma) 49 (61.3)
Monthly family income (> 300 US$) 56 (70.0)
Living place (Urban) 69 (86.3)
Mean (SD)
Age (years) 43.20 (11.8)
PatGA-VAS 30.97 (21.8)
PhyGA-VAS 39.30 (23.3)
Disease duration (months) 77.87 (70.8)

SD = standard deviation; PatGA-VAS = Patient’'s globBssessment of disease activity; PhyGA-
VAS = physician’s global assessment of diseaseigctf patient

function, more frequent comorbidities, and
worse general health measured by SF-36.2* Pa-
tients of certain races may report a more pro-
nounced impact of DAS on their daily life.?5
Also, groups of RA patients with similar dis-
ease activity may report different health status
across several dimensions of health. These
show that the correlation between DAS and
HRQoL may be more complicated than it is
thought.

In our study, RA disease activity scores
showed only a moderate correlation with
HRQoL. This may be due to the fact that va-
riance of general HRQoL questionnaires are
attributable to non disease-related aspects,

which are not measured by DAS indices.2

In this study, DASs had a correlation with
physical HRQoL but not with mental HRQoL.
Previous studies have demonstrated that dis-
ease related variables are strong determinants
of physical disability, but not necessarily the
mental health.2730 Nevertheless, in some stu-
dies, disease activity has been shown to be cor-
related with both physical and psychological
domains of HRQoL. It is worth mentioning
that in all of these studies, disease activity has
a stronger correlation with physical health
than with mental health.31-33

To explain the mechanism of the correlation
between DASs and physical health, one should

Table 3. Correlations among different disease activity indices

DAS4-ESR DAS3-ESR DAS4-CRP DAS3-CRP DAS4-28 ESR DAS8-ESR DAS4-28 CRP DAS3-28 CRP
DAS3-ESR 1.000* 0.953* 0.950* 0.971* 0.972* 0.915* 0.912*
DAS4-CRP 0.954* 0.952* 0.969* 0.971* 0.916* 0.913*
DAS3-CRP 1.000* 0.872* 0.874* 0.978* 0.978*
DAS4-28 ESR 0.868* 0.871* 0.978* 0.978*
DAS3-28 ESR 1.000* 0.861* 0.855*
gg?-zs 0.863* 0.858*
oro328 0.999+

*p <0.001

ESR: Erythrocyte Sedimentation Rate; CRP: C-Read?inotein; DAS: Disease Activity Scores; SDAI: Slifiged Dis-

ease Activity Index.
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Table 4. Correlations between different disease activity indices
and health-related quality of life in rheumatoid arthritis

DAS4-  DAS3- DAS4-  DAS3-  DAS4-28 DAS3-28 DAS4-28 DAS3-28
ESR ESR CRP CRP ESR ESR CRP CRP
Physical function 0.328*  -0.323*  -0.318* -0.31®  -0.337**  -0.330%*  -0.332%  -0.322%
Role limitations -0.321%*  -0.317*  -0.331*  -0.326% -0.326**  -0.321**  -0.356"*  -0.349**
Bodily pain -0.404% 0307  -0.425%* 0417  -0.397%*  .0.387%* -0.449%*  .0.436%*
Social function 0.109 0.112 0.046 0.049 0.117 0.122 0.007 0.011
S::Itek:al mental 59, 0.097 0.072 0.077 0.081 0.088 0.045 0.053
Role limitations due
to emotional prob- -0.092 -0.091 -0.127 -0.126 -0.078 -0.076 0.144  .14p
lems
}Qﬁ%'{fﬁ energy  or 4 gog 0.032 -0.019 -0.015 0.037 0.043 -0.049 -0.042
General health per- g 50, 0195  -0.241*  -0.233*  -0.205 -0.194  -0.285% -0.272*
ceptions
Physical Health ) agguees  0.388%* -0.308% -0.301%* -0.400%* -0.391%* -0.423*% -0.411%*
Component
Mental health com- ;45 -0.099 -0.146 -0.140 -0.102 -0.094 0182 17D
ponent
SF-36 Total score 0.320%  -0.314*  -0.330* -0.323 -0.327**  -0.318*  -0.360**  -0.348*

*p<0.05, *p<0.0L, * p < 0.001

ESR: Erythrocyte Sedimentation Rate; CRP: C-Read®rotein; DAS: Disease Activity Scores; SDAI: Siifigd Dis-

ease Activity Index.

note that disease activity is closely related to the
extent of joint destruction and that surrogates of
inflammation include the degree of clinical dis-
ease activity, the major expressions of which are
pain, stiffness, and swelling of the joints. Fur-
thermore, the variables of disease activity are
rapid loss of working capacity, premature mor-
tality, and a reduction of quality of life.27-30

Another finding of the present study was
the almost perfect correlation between DAS28-
ESR-4 and DAS28-CRP-4 (r = 0.861). One study
had previously reported this correlation coeffi-
cient to be 0.946. The strong correlation be-
tween DAS28-ESR and DAS28-CRP means that
these can be used interchangeably in clinical
settings.3* In contrast, some researchers believe
that in comparison to DAS28-ESR, DAS28-CRP
may underestimate the disease activity and
overestimate the improvement in disease activ-
ity .3

This was a secondary analysis with its own
limitations.3¢ 37 The HRQoL of RA patients is
influenced by several variables which were not
measured in our study.’»2 This was a single

J Res Med Sci / July 2011; Vol 16, No 7.

center study with limited sample size, and be-
cause of the cross-sectional design, illustrating a
causal relationship was beyond the scope of this
study. Associations of different DASs with oth-
er morbidity measures such as disability, physi-
cal condition, and pain need further research.

Our results have some clinical implementa-
tions. Based on our results, there is no supe-
riority for one of the DASs in comparison to
others, to reflect the morbidity in RA. We be-
lieve that further prospective studies should be
conducted to assess whether an improvement
in the various DAS variables has a stronger
correlation with the degrees of improvement in
the HRQoL of RA patients. One important
point that should be borne in mind in the in-
terpretation of our results is the fact that our
patients were experiencing mild to moderate
DAS and none of them was experiencing se-
vere, incapacitating disease. The low disease
severity of RA patients has, however, been re-
ported elsewhere.3 3

To conclude, in our RA patients the correla-
tions between various DAS indices and
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