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ABSTRACT

Objective To compare problems reported in the five EQ-
5D-3L dimensions and EQ VAS scores at baseline and at 1-
year follow-up among different patient groups and specific
diagnoses in 11 National Quality Registers (NQRs) and to
compare these with the general population.

Design Longitudinal, descriptive study.

Participants 266241 patients from 11 NQRs and 49169
participants from the general population were included in
the study.

Primary and secondary outcome measures Proportions
of problems reported in the five EQ-5D-3L dimensions, EQ
VAS scores of participants’ own health and proportions

of participants and mean/median EQ VAS score in the
Paretian Classification of Health Change (PCHC) categories.
Results In most of the included registers, and the general
population, problems with pain/discomfort were the most
frequently reported at baseline and at 1-year follow-up.
Mean EQ VAS score (SD) ranged from 45.2 (22.4) among
disc hernia patients to 88.1 (15.3) in wrist and hand
fracture patients at baseline. They ranged from 48.9 (20.9)
in pulmonary fibrosis patients to 83.3 (17.4) in wrist and
hand fracture patients at follow-up. The improved category
of PCHC, improvement in at least one dimension without
deterioration in any other, accounted for the highest
proportion in several diagnoses, corresponding with
highest improvement in mean EQ VAS score.

Conclusions The study documented self-reported health
of several different patient groups using the EQ-5D-3L in
comparing with the general population. This demonstrated
the important role of patient-reported outcomes in routine
clinical care, to assess and follow-up health status and
progress within different groups of patients. The EQ-5D-3L
descriptive system and EQ VAS have an important role in
providing a ‘common denominator’, allowing comparisons
across NQRs and specific diagnoses.

Trial registration number ClinicalTrials.gov
(NCT04359628).

INTRODUCTION

Patientreported outcomes (PROs) are
increasingly used in healthcare.! The health-
related quality of life (HRQoL) instrument
EQ-5D”is a generic (not disease-specific) PRO
measure used worldwide for a wide range
of conditions and treatments. The EQ-5D

Strengths and limitations of this study
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» The study presents findings on a large number of
diagnoses across many patient groups.

» Data on health-related quality of life from large
National Quality Registers and from the general
population were included.

» Change in health-related quality of life from baseline
to 1-year follow-up was reported using a longitudi-
nal design.

» Differences in health-related quality of life due to
different modes of data collection are possible.

» The main analysis was restricted to patients with
data both at baseline and 1-year follow-up.

descriptive system consists of five dimensions
of health: mobility, self-care, usual activities,
pain/discomfort and anxiety/depression.’
The EQ VAS, a vertical line scaled from 0
(‘worst imaginable health’) to 100 (‘best
imaginable health’) is a component of the
EQ-5D.

Although EQ VAS plays a distinctive role in
capturing patients’ overall assessment of their
own health, it is seldom the focus of anal-
yses. A study in the UK that assessed routine
collection of EQ VAS found a consistent rela-
tionship between problems reported on the
EQ-5D dimensions and the EQ VAS score.*
Another study found it feasible to use the EQ
VAS in clinical routine in patient diaries.” EQ
VAS has also been employed in studies as part
of the EQ-5D instrument in the assessment of
HRQoL among patients with different diag-
noses and in different settings.”"

The perception of problems experienced
in the different dimensions and their respon-
siveness to healthcare intervention may
differ depending on the nature and burden
of the condition. Studies addressing these
areas could provide useful information to
clinicians as well as policymakers in guiding
the use of the EQ-5D descriptive system,
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including the EQ VAS component in patient care which,
in some circumstances, has led to improved care and
patient outcome.” Improved care could be achieved
through increased understanding of patients’ conditions
and monitoring improvements after treatment, with due
consideration for PROs.

In Sweden, National Quality Registers (NQRs) hold
data on individual patients’ diseases treatment/interven-
tion and outcomes.'* There are over 100 NQRs across a
wide range of clinical areas, dating as far back as 1975,
when the Swedish Knee Arthroplasty Register was estab-
lished. Most of the NQRs have been initiated by health-
care professionals.'”” A number of clinical areas are
covered by the NQRs, with the aim of helping provide
patients with the best possible care through, for example,
monitoring of healthcare performance and quality,
ongoing learning and research.'® The use of a personal
identification number in Sweden provides an advantage
when linking data on patients from the NQRs with those
collected within other government-administered regis-
ters, such as the National Patient Register.'* There have
been a number of efforts to use the various NQRs for
quality improvement.'” Most of the NQRs collect PRO
data, the most common generic HRQoL instrument
being the EQ-5D, which is included in 40 registers.'”
Generic measures provide a means of comparing health
problems among patients in different NQRs, to under-
stand the overall severity of problems experienced by
patients with different diseases and treatment pathways.
Many studies have included EQ VAS as part of the assess-
ment of HRQoL using the EQ-5D among patients in
NQRs. Examples of such studies include the influence
of different surgical approaches to the hip on HRQoL,"
comparison after out-of-hospital and in-hospital cardio-
pulmonary resuscitation'? as well as after hip replace-
ment among patients born in Sweden and abroad® and
self-reported health in patients with congenital heart
diseases.”!

The present descriptive study provides comprehensive
information on HRQoL, using the three-level EQ-5D-3L
(no, some/moderate, confined to bed/unable to/
extreme problems), resulting in 243 health profiles or
health states, and the EQ VAS, of several patient groups
with various diagnoses, a subject that has not been exten-
sively examined in previous research. The overall aim
of this study was to compare problems reported in the
five EQ-5D-3L dimensions and EQ VAS scores at baseline
and l-year follow-up among different patient groups and
specific diagnoses in 11 NQRs and to compare these with
the general population. The objectives were:

» To document the prevalence of problems reported
according to level of severity within the EQ-5D-3L
dimensions and EQ VAS scores among different
patient groups and diagnoses.

» To document changes in the prevalence of problems
reported according to level of severity within the
EQ-5D-3L dimensions, and the change in EQ VAS
scores among different patient groups and diagnoses.

» To relate the prevalence of problems and mean EQ
VAS scores to the characteristics of patients, diagnoses
and interventions, at baseline, at 1-year follow-up, and
changes over the follow-up and to make comparisons
with the general population.

» To calculate time-trade-off (TTO) and VAS indices for
the diagnoses and to establish EQ-5D-3L reference
data for patients with the different diagnoses.

METHODS

Study design

This is a descriptive study of longitudinal cohorts from 11
Swedish NQRs and comparison with data from the general
population. This study forms part of a research project on
the use of the EQ-5D questionnaire in different patient
groups in Sweden.” The study is reported in line with
the REporting of studies Conducted using Observational
Routinely collected health Data (RECORD) checklist.”

Swedish NQRs included in the study

The NQRs included in this study comprise a selection
of different disease areas where EQ-5D-3L data are
collected. In addition to musculoskeletal conditions,
where EQ-5D-3L is used mostly, our sample also represents
patients with heart failure, respiratory failure and psori-
asis. The Better management of patients with Osteoar-
thritis (BOA) register is referred to as BOA throughout
the manuscript (online supplemental table S1).

Data from the registers on PROs, body mass index
(BMI) and demographic characteristics, at baseline, and
at 1-year follow-up, were included. A 1-year follow-up was
chosen as it is the most common evaluation time in the
NQRs, which facilitated comparison between them. In
registers with no such information, we used the date of data
collection to determine the time points. EQ-5D-3L data
collected within 90 days of one calendar year after base-
line were categorised as l-year follow-up data, following
the approach employed in the Swedish Hip Arthroplasty
Register. In the case of patients from the fracture register,
baseline data on EQ-5D-3L were collected within 4weeks
from the fracture date, by recall of the week before the
fracture occurred.

Sampling and data

Baseline /first visit and I-year follow-up data from 2001
to 2019 were retrieved from the registers. Patient records
including EQ-5D-3L. questionnaire data were selected.
Records with complete data on main diagnosis/diag-
nosis groups and interventions were selected among
these. Prior to pooling data from the registers, patients
with records in more than one register were randomly
deduplicated. After the exclusion of duplicate records, a
total of 266241 patient records, with complete data on
age and sex at baseline, on diagnosis and intervention,
and on EQ-5D-3L. dimensions were included in the anal-
ysis of EQ-5D-3L dimensions. In the analysis of EQ VAS
data, 209247 records with complete data were included
(online supplemental table S1).
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The patient data were compared with the general popu-
lation, using data on 49169 individuals with complete
data on EQ-5D-3L dimensions and 41761 with complete
EQ VAS data. This data were employed to develop the
Swedish experience-based EQ-5D-3L value sets.** The
general population data came from population surveys
conducted in two regions in Sweden, Scania in 2004 and
Stockholm in 2006, they are in terms of basic character-
istics broadly representative of the Swedish population.**
The self-administered questionnaires covered around 100
questions on living conditions and self-reported health
of participants.**®" In the present study, for comparison
with the findings from the different patient groups, data
on demographic and the EQ-5D-3L questionnaire on
49169 participants were included.

Age was categorised into <30, 30-39, 40-49, 50-59,
60-69, 70-79 and 280 years. BMI (weight in kilograms
divided by a square metres of height) was categorised
as underweight (<18.5), normal weight (18.5-24.9),
overweight (25.0-29.9) and obesity class I (30-34.9), II
(35.0-39.9) or III (40+).%

Data analysis

Descriptive analysis was performed on age, sex, BMI cate-
gories and data on EQ-5D-3L dimensions. The prevalence
of problems reported by patients was presented by register
(patient group) and by diagnosis, at baseline and 1-year
follow-up, and for data from the general population. In
addition, to make comparisons, taking age and sex differ-
ence into account, problems reported among patients in
the different registers and the general population were
presented for women and men categorised by age groups.

Descriptive statistics (mean (SD) and median (IQR))
were also used to present EQ VAS score at baseline, at
l-year follow-up as well as for the change in score, by
register, diagnosis, intervention and by age group, sex
and BMI category in each register. An analysis of covari-
ance (ANCOVA) was performed to make comparisons of
the estimated mean EQ VAS scores by sex, adjusted for
age in each register.

For the data at baseline and at l-year follow-up, a
two-level random intercept model (as there could be
variations based on the register a diagnosis is grouped
in) was conducted to assess how each diagnosis in the
different registers influences mean EQ VAS score with
the general population as a reference group. This anal-
ysis was performed on the pooled (combined) data of all
the patient groups and the general population for each of
the baseline and the 1l-year follow-up. The estimates were
adjusted for age group and sex. In the statistical analyses,
a 95% CI was employed.

The methods described above for analyses of the NQR
data were applied on the general population data.

Paretian Classification of Health Change (PCHC),
which categorises changes in health states over time
into no problem, no change, improved, worsened and mixed,
was performed using baseline and l-year follow-up data
on health states.” Individuals who reported the same

health state at both time points (including, but not
limited to, health state 11111, ie, no problems in any of
the dimensions) were included in the no change category.
Improvement in any of the EQ-5D-3L dimensions with
no deterioration in the remaining ones leads to cate-
gorisation as improved. On the contrary, a worsening in
any of the EQ-5D-3L. dimensions with no improvement
in the remaining dimensions was categorised as worsened.
Health states characterised by mixed types of changes
(both improved and worsened) were grouped in the
mixed category.29 By using this categorisation, the propor-
tion of improvements and worsening, as well as the other
categories, was calculated for each diagnosis. Similarly,
the mean self-assessed EQ VAS scores in these PCHC
groups at baseline and l-year follow-up were calculated
according to diagnosis.

As a sensitivity analysis, the demographic characteristics
of patients with complete baseline and l-year follow-up
data included in the analysis, and those with missing
records at l-year follow-up were compared for each
register.

In order to assess the HRQoL profile of patients with
complete data at baseline (regardless of follow-up status)
and also patients with complete data at 1-year follow-up
(regardless of their baseline status), prevalence of prob-
lems reported on the EQ-5D-3L dimensions and mean
EQ VAS score was calculated. In addition, the EQ-5D-3L
data were summarised as EQ-5D-3L indices using the
Swedish experience-based EQ-5D-3L TTO and VAS value

24
sets.

Patient and public involvement

Neither patients nor the general public were involved in
the design, conduct, reporting or dissemination plans of
our research.

RESULTS

Demographic characteristics

A total of 266 241 patient records and 49 169 records from
general population were included in the study (online
supplemental table S1). The mean age of included
participants ranged from 29.8 years in patients with
cruciate ligament injury to 73.7 years for patients with
respiratory failure and 72.8 years in heart failure patients
(table 1). Most of the patients were in their 50s to 70s.
However, among heart failure patients, nearly one-third
were 80 years or older, and among the cruciate ligament
injury patients, the majority were below 30 years of age.
The mean age of the general population was 46.2 years
(table 1). A majority of the participants were women, with
the exception of patients with psoriasis, heart failure as
well as ankle and cruciate ligament injury. In almost all of
the NQRs, a majority of patients had a BMI in the normal
weight and overweight categories (table 1; online supple-
mental table S2).
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Problems reported on the EQ-5D-3L dimensions

Table 2 presents the prevalence of problems reported
in the EQ-5D-3L dimensions across NQRs, at baseline
and l-year follow-up. At both time points, similar to the
general population, most problems reported were in
the pain/discomfort dimension, with the exception of
the respiratory failure patients, where most problems
reported concerned mobility. Patients in BOA and those
with spine, ankle, knee and hip conditions had the highest
prevalence of pain/discomfort of the NQRs included at
baseline. At the 1-year follow-up, the highest proportion
of problems reported was among BOA, rheumatology
and spine patients. In most registers, at both baseline and
1-year follow-up, problems with mobility were the second
most prevalent.

At both time points, the highest proportion of severe
problems reported was regarding pain/discomfort. This
was the case for all registers as well as in the general
population, with the exception of patients with fracture
and respiratory failure, for which the highest proportion
of severe problems concerned the usual activity dimen-
sion. In addition, patients with cruciate ligament injury
at l-year follow-up reported the highest proportion of
severe problems in the anxiety/depression dimension
(table 2).

The prevalence of problems reported in the EQ-5D-3L
dimensions by patients according to specific diagnoses
across NQRs is presented at baseline and at Il-year
follow-up (online supplemental table S3). For all diag-
noses, with exception of chronic obstructive pulmonary
disease (COPD) and pulmonary fibrosis, most prob-
lems were reported with pain/discomfort. This was most
commonly seen at baseline in the intervention-based regis-
ters covering musculoskeletal diseases, with the highest
proportion among patients concerning a diagnosis of
rheumatoid arthritis in the knee (100%). Patients with
rheumatoid arthritis of the ankle had the highest preva-
lence of severe problems in the pain/discomfort (69%)
dimension. Among patients with COPD and pulmonary
fibrosis, the highest prevalence of problems was in the
mobility dimension. At l-year follow-up, the highest
proportion of severe problems was reported in the pain/
discomfort dimension for most diagnoses, except for
patients with lower extremity and axial fractures and for
patients with COPD and pulmonary fibrosis.

Severe problems in the anxiety/depression dimension
were most prevalent among patients with COPD, both at
baseline (9%) and 1-year follow-up (10%). The response,
‘confined to bed’, within the mobility dimension was
very uncommon among all diagnoses, with the largest
proportion occurring in patients with disc hernia (5%) at
baseline and those with fracture on hip and thigh (5%)
as well as COPD and pulmonary fibrosis (5%) at 1-year
follow-up. The prevalence of severe problems with self-
care was highest at 1-year follow-up in patients with a hip
or femoral fracture (10%) (online supplemental table
S3).

Furthermore, the proportion of problems reported on
the EQ-5D-3L among women and men categorised by age
groups in the 11 NQRs at baseline and Il-year follow-up
and in the general population is presented in online
supplemental figures 1 and 2.

Paretian Classification of Health Change

Figure 1 presents the proportions of patients by PCHC
group for the different diagnoses. The highest propor-
tions of improvements were shown for patients in the
intervention-based ankle, hip, knee and spine registers.
For most of the other diagnoses, the highest proportions
of patients were classified as improved. The respiratory
failure patient group was an exception, of whom most
were classified as worsened. Another exception was the
fracture patient group where the highest proportion of
patients was classified as worsened, as their baseline data
were collected by recall of the week before the fracture
occurred. Most patients with fracture had a better health
state at baseline than at 1-year follow-up. The heart failure
patients had similar proportions of patients classified as
improved and worsened.

Mean self-assessed EQ VAS score

Mean (table 3) and median (online supplemental table
S4) self-assessed EQ VAS scores by sex, age groups and
BMI categories are described for each register at base-
line, l-year follow-up, the change over the period and
for the general population. The highest mean score at
both time points was found among fracture patients (84.7
(baseline) and 77.7 (1 year), respectively). The lowest
scores were found among spine patients (47.8) at base-
line and patients with respiratory failure (49.1) at l-year
follow-up. The mean EQ VAS score in the general popu-
lation was 79.5. The scores were found to have increased
in all patients at the l-year follow-up, with the exception
of respiratory failure patients and fracture patients. The
highest increases were recorded among hip (20.5) and
spine surgery (20.1) patients.

Similar to the general population, in most registers,
women had statistically significantly lower mean EQ
VAS scores after adjustment for age in the ANCOVA.
Exceptions were seen among patients with fracture and
respiratory failure at baseline and BOA, fracture, heart
failure and respiratory failure patients at 1-year follow-up
(table 4). The mean EQ VAS score showed greater
improvements among women in most of the registers,
with the exception of patients with ankle, cruciate liga-
ment injury, heart and respiratory failure.

In most registers with BMI data, the highest mean EQ
VAS scores were found in the normal and overweight
categories, at both time points. However, no clear pattern
was shown in terms of the change in mean EQ VAS score
(table 3).

Figure 2 describes mean EQ VAS score by diagnosis at
baseline and Il-year follow-up. Mean EQ VAS scores had
more similarity among diagnoses within the same patient
group (register) than with diagnoses in other patient

Teni FS, et al. BMJ Open 2022;12:048176. doi:10.1136/bmjopen-2020-048176

5

"1ybuAdoo Aq paroslold 1sanb Aq 20z ‘0T |Udy uo jwod g uadolwgy/:dny woly papeojumod zz0z Alenuer 9 uo 9/ T80-020z-uadolwa/9eTT 0T Sk paysiignd 1si1y :uado CING


https://dx.doi.org/10.1136/bmjopen-2020-048176
https://dx.doi.org/10.1136/bmjopen-2020-048176
https://dx.doi.org/10.1136/bmjopen-2020-048176
https://dx.doi.org/10.1136/bmjopen-2020-048176
https://dx.doi.org/10.1136/bmjopen-2020-048176
https://dx.doi.org/10.1136/bmjopen-2020-048176
https://dx.doi.org/10.1136/bmjopen-2020-048176
http://bmjopen.bmj.com/

BMJ Open: first published as 10.1136/bmjopen-2020-048176 on 6 January 2022. Downloaded from http://bmjopen.bmj.com/ on April 10, 2024 by guest. Protected by copyright.

panuiuo)
(672 Lt (279) 96 (872) ov (8'0) 2t (¥'0 9 (5'¢) 0§ (2'v) 89 (872) or (€0s (o ¢ € [oneT]
(L'v€) 667 (9°5%) 659 (8°G2) L€ (8'8) 921 (" 17) €65 (e'9¢) L2 (e°2¥) 629 (L'v2) gs¢ (1'g) 9Ll (5'6€) 299 2 loneT
(9gpL=u) steisibes peseq
(b"29) 968 (L'L¥) 689 (P"12) G201 ('06) 8621 (€'85) 2€8 (2'09) G98 (0'8¥) 689 (5'22) 1701 (9'16) SLEL  (€709) 998 | [one] ain|ie} YesH -sisouBelq

(@1 vorL (1'8) soLL (6°0) L2tk (7°0) 09 (Lo e 1) 6l (€7 11) 1PSL (eeLt wozs  (toet € [one7
(9°29)
(8'82) 0c6e  (9'28) 8/C L1 (7'61) 9792 (9°¢) v6v (6°27) 2759 (872e) ey (1'98) GG LL (7'€2) 002E (7'e) 0¥ 7682 2 lene
(r2p)
(0'02) €556 (e'6) v9zL  (L'62) 08801  (6°S6) €60€ 1 (0"25) 9602 (8'59) 1868 (92 158 (gL vzzoL  (1'96) 0ZLEL 182G LeAsT  (Lb9gl=u) vOod

[ PA! (rot) 12 (L'v) 62 (AR} 90+ (e'%) og (2'8Y) L¥E (6721) 06 oz e € [oneT]
(2's2) 081 (9'59) 65¥ (6'1€) €22 (€215 (€'€9) evv (0'8¢€) 992 (1'09) LS (r'6¥) 9vE (601) 92 (1¥6) 659 2 lenaT
(6"12) €05 (e'v2) 021 (0'v9) 87¥ (9°16) 179 (1'9¢) €52 (2°28) vOv (VK] (2°2€) ¥92 (1'g8) 219 (L'v) 62 L [oneT (002=U) &pjuy

(5'1)oseL (7'v) 896€ (02 9181 (9°0) L¥S (1'o) sz1 (ce)evez  (GOP) L¥29e (8'6) G268 (01 o8 (g0 62 € [oneT]
©16)
(roz)ssLgL  (1'08)zersy  (0°02) L9L8L (02 6Le9  (1'8e)s9sve  (L°2€) z65ee  (6°28) 61525 (0°09) LZeSy  (€712) L0E6L 920¢€8 2 1enaT
(8L zoLL,  (SSsy)olgly  (0'82)€890.  (b'26) 008€8  (L°19) 026SS  (L'6S) 021 ¥S (GHoort  (Lov) v9e9e  (L'22) e8v0L (1'8) O¥EL LeAsT  (09906=U) diH

% % % % % % % % % % 1oA9] Ajianag /SHON
ur dnoub juaned

uoissaidap HOJWOooSIp
/Keixuy Juted

EICENITETS Ayjgqon uoissaidap MoJwoosIp saljAnRoe aieo-jjos  AjjIqo
/Keixuy Jured lensn

dn-mojjo} Jeak | auljeseg

uolsuswip Jg-as-03

Open access

048176

Teni FS, et al. BMJ Open 2022;12:€048176. doi:10.1136/bmjopen-2020-


http://bmjopen.bmj.com/

)
7
[
3]
3]
@
c
[
o

©)

BMJ Open: first published as 10.1136/bmjopen-2020-048176 on 6 January 2022. Downloaded from http://bmjopen.bmj.com/ on April 10, 2024 by guest. Protected by copyright.

‘s1e1s1boy Ajenp [euoneN ‘SHON ‘Siyueos}sO Yum sjuaijed jo juswebeuew Janag ‘vYOg
"alfeuuonsanb Qg-DJ Y} JO UOISIOA AJLIoAas [oAs]-9a1y} 8y} SI Te-AS-D3
*[99%3 SIA Buisn [ewosp auo 03 Yo papunod suolpodoid ‘swejqold awaiIxa/0} 8|qeun/pad 0} PaULUOD g [9A3] ‘SWajgo.d a1elapow/awos g [9As] ‘swiajqoid ou :| [aA8] ‘pjog ul uoipodoid isaybiy sy

- - - - - (L72) zzeL (1'v) 8802 (1)) 9eg (o) g6l (1°0) 05 € [onaT
- - - - - (@oglozist  (L'sk)gslee (2°2) e8¢ (@'1) 009 (8'6) Ov8Y 2 lonaT

(1"06) (691 67=U)
- - - - - (g'99) lzize  (8'09)overe  (@L6)8¥8YY  (¥'86) LlE8Y 6.2vv L [oAe] uonendod [eleust

(0'v) 8oL (e'9) erL (51 6e (€0 2 (ro e (99) 221 (2'6) 6SC (1) er (7o) Lt (00 L € [oneT]
(9'1€) 2¥8 (8'8%) L0EL (1 zie (5'¢) 66 (9°61) 925 (@vy) g8LL (€°28) 9851 (6°91) vS¥ (er)sLL (622 G519 2 1ena
(0°22) (0892=u)
(r'v9) G221 (6°S7) Legt (6'98) 62¢€2 (c'96) 8252 (€'08) 1Sl (e'6) sLel (0°ee) g88 (5"18) €812 (€'56) ¥SS2 7902 L [oneT siseliosd
% % % % % % % % % %  I9Ad] Ayienag /SHON
ur dnoub juaned
uoissaidap HOJWwoosIp saljAnoe EI:LEITETS Aqon uoissaidep HoJwoosIp aieo-jlos  Ajiqonn
/RLixuy /Juted lensn /RLixuy Juted
dn-mojjo} Jeal | auljeseg

uoisuswip 1g-as-o3

Teni FS, et al. BMJ Open 2022;12:048176. doi:10.1136/bmjopen-2020-048176


http://bmjopen.bmj.com/

Open access

I

No change

Spine, disc hernia-

Spine, other spinal conditions -
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Hip, avascular necrosis -

Hip, childhood hip disorder -

Hip, hip OA-

Hip, inflammatory joint disease -
Knee, knee OA-

Knee, knee RA-

Ankle, other-

Ankle, posttraumatic OA-

Ankle, primary QA-

Ankle, rheumatoid arthritis -
Cruciate ligament injury -

A, hip-

BOA, knee-

Fracture, ankle and foot -

Fracture, elbow and forearm -
Fracture, hip and femur -

Fracture, knee and lower leg -
Fracture, lumbar, spine and pelvis -
Fracture, shoulder and upper arm -
Fracture, unspecified, trunk, extremities or other body region -
Fracture, wrist and hand -

Heart failure -

Respiratory failure, COPD -
Respiratory failure, lung fibrosis -
Psoriasis, psoriasis vulgaris -
Psoriasis, psoriasis vulgaris+anthropathic -
Psoriasis, psoriasis,unspecified -

Diagnosis

Rheumatology, rheumatoid arthritis -
Rheumatology, spondyloarthropathy -
Rheumatology, inflammatory syt disorder -
Rheumatology, juvenile rheumatoid diseases -
Rheumatology, vasculitis -

Rheumatology, other arthritis - |
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Registers (NQRs). BOA, Better management of patients with Osteoarthritis; COPD, chronic obstructive pulmonary disease; OA,

osteoarthritis; RA, rheumatoid arthritis.

groups. Some differences were shown by diagnosis in
some patient groups such as fracture (eg, hip and thigh)
and hip (eg, inflammatory joint disorder), which were
illustrated to be statistically significant in the results of
the two-level random intercept model in figure 3. For
most of the diagnoses, EQ VAS scores increased over
the follow-up period; however, they decreased among
patients with respiratory failure and fracture.

Figure 3 illustrates the two-level random intercept
model estimates of mean EQ VAS scores for the different
diagnoses, adjusted for age and sex, with the general
population as a reference group. At baseline, patients
with diagnoses other than fractures showed statistically
significantly lower mean EQ VAS scores as compared with
the general population. At 1-year follow-up, all patients,
except those with BOA hip, fracture and respiratory
failure diagnosis showed improvement in mean EQ VAS,
while remaining lower than in the general population
with the exception of fracture patients. A table form of
the regression analysis is available in online supplemental
table S5.

Figure 4 presents mean EQ VAS scores, at baseline and
l-year follow-up, in the various PCHC categories within
the different diagnoses. Mean EQ VAS scores showed
corresponding increases and decreases in the catego-
ries, improved and worsened. The largest increases in the
improved category were found among diagnoses in the hip
and spine patient groups. In the worsened category, diag-
noses in the fracture patient groups showed the largest

decrements, from recall of their health status before the
fracture occurred. In the categories, no change and mixed,
increase in mean EQ VAS score was found in all diag-
noses, with the exception of the fracture and respiratory
failure patient groups, which instead showed decrements.

A comparison of patient records with complete data at
baseline and at 1-year follow-up with data from patients
with only baseline showed that higher proportions of
women and older patients had complete baseline and
l-year follow-up data in many of the registers (results
available on request).

Problems reported on EQ-5D-3L dimensions and mean
self-assessed EQ VAS score among patients at baseline
(regardless of follow-up status), among those with 1-year
follow-up data (regardless of baseline status) and for the
general population were calculated (online supplemental
tables S6 and S7). The tables also present EQ-5D-3L
indices based on the Swedish experience-based TTO and
VAS value sets.”® The results presented in Table S6 can
serve as EQ-5D-3L reference data for patients with these
diagnoses, with the exception of the fracture patients as
their baseline data come from before the fracture date.
The pattern of problems reported, and mean EQ VAS
scores, were comparable to those reported at the corre-
sponding time point among patients with data both at
baseline and at 1-year follow-up.
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Spine, dischernia-

Spine, other spinal conditions -
Spine, segmental instability -
Spine, spinal stenosis -

Spine, spondylolysis -

Hip, avascular necrosis -

Hip, childhood hip disorder -
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Ankle, primary OA -

Ankle, rheumatoid arthritis -
Cruciate ligament injury -

BOA, hip -

BOA, knee -

Fracture, ankle and foot -

Diagnosis

Fracture, elbow and forearm -

Fracture, hip and femur -

Fracture, knee and lower leg -

Fracture, lumbar, spine and pelvis -
Fracture, shoulder and upper arm -
Fracture, unspecified part of trunk, extremities or other body region -
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Figure 2 Mean EQ VAS score by diagnosis at baseline and 1-year follow-up in the nine National Quality Registers (NQRs) and
the general population. BOA, Better management of patients with Osteoarthritis; COPD, chronic obstructive pulmonary disease;
OA, osteoarthritis. EQ VAS is the visual anaogue scale component of the EQ-5D questionnaire.

injury, respiratory failure and psoriasis patients at base-
line, and respiratory failure patients at l-year follow-up.
Compared to the general population, the proportion of
problems with anxiety/depression was higher in most
of the registers at baseline. NQRs in which patients
reported higher proportions of problems mainly on
the pain/discomfort and mobility dimensions also had
higher proportions of problems with anxiety/depression.
This may be related to the pain, reduced walking ability
and impaired ability to perform everyday activities they
reported, which might affect the mood dimension. The
interrelated nature of the EQ-5D dimensions has been
reported for the EQ-5D-5L assessing causal and effect rela-
tionships, where empirical evidence showed mobility to be
a causal indicator.”” The highest proportions of problems
in the mood dimension were reported among respiratory
and spine patients at baseline and 1-year follow-up, and in
rheumatology patients at 1-year follow-up. This could be
related to the very restrictive nature of the diseases.” ** **
Other studies have also shown that more than half of
patients with severe COPD, as well as those undergoing
spinal surgery, report problems on the anxiety/depres-
sion dimension.

When comparing problems reported among patients in
the different registers on the EQ-5D-3L dimensions to the
general population, one must take into account that there

could be comorbid illnesses among patients and morbid-
ities in the general population. Inline with this, public
health survey reports and studies showed that, among the
general population sample in the present study, consid-
erable levels of different health problems were reported
including cardiovascular diseases, diabetes, mental health
problems such as depression, reports of pain in the neck,
shoulders, arms and back as well as allergic eye and nose
problems.*' =

The longitudinal change in reported problems in
the dimensions showed that, while improvement was
observed in most of the NQRs, larger improvements were
reported in intervention-based registers. These patients
also reported the highest proportions of problems at base-
line and were subsequently provided with surgical inter-
ventions. Among these were hip, ankle, knee and spine
patients. This pattern was also observed in the specific
diagnoses within the various patient groups and PCHC
categories. PCHC has been employed in other studies to
document change over time in various diseases, such as
heart failure, prostate cancer, diabetes mellitus and over-
active bladder.”™ The change for the fracture patients
cannot be compared directly to changes for other patient
groups due to the recall technique used to value health
state before injury.
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Figure 3 Two-level random intercept model estimates of EQ VAS score by diagnosis adjusted for age and sex at baseline and
1year in the nine National Quality Registers (NQRs) [reference group: general population]. BOA, Better management of patients
with Osteoarthritis; COPD, chronic obstructive pulmonary disease; OA, osteoarthritis. EQ VAS is the visual anaogue scale
component of the EQ-5D questionnaire.
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osteoarthritis. EQ VAS is the visual anaogue scale component of the EQ-5D questionnaire.
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The mean self-assessed EQ VAS scores showed varia-
tion across NQRs and diagnoses, with the lowest scores
reported among patient groups with symptoms captured
by the EQ-5D-3L dimensions. In almost all registers, the
EQ VAS scores were lower, both at baseline and at 1-year
follow-up, compared to findings in the general popula-
tion data, for which the mean score was 79.5.** The EQ
VAS scores from the registers demonstrated consistency
with problems reported in the EQ-5D-3L dimensions.
For example, spine and respiratory failure patients, who
reported the highest proportions of problems at baseline,
also had the lowest mean EQ VAS scores. In a study that
assessed the performance of EQ-5D among patients with
irritable bowel syndrome, EQ VAS score also was found
to differ by level of severity."” The change in mean EQ
VAS score also corresponded with changes in the prob-
lems reported in the descriptive system. This was shown
by the largest increases in EQ VAS score among spine
and hip patients. As the baseline level determines the
room for improvement, the low baseline scores among
these patient groups may have partly contributed to the
large increments shown. The findings were in line with
previous studies demonstrating the consistency of the
EQ-5D descriptive system with the mean EQ VAS score.**’

The consistent pattern of changes in the prevalence
of problems reported in the EQ-5D-3L and the corre-
sponding mean EQ VAS scores were also shown in the
PCHC categories. This was particularly evident in an
increase in the proportion of patients who were classified
as improved, and a decrease in the proportion classified
as worsened, in terms of EQ VAS scores. However, as also
discussed in previous studies,* °' a pattern which might
partly be attributed to the broader construct in EQ VAS
than the EQ-5D-3L descriptive system was shown in the
no problem category. In this category, mean EQ VAS scores
increased over the l-year follow-up, though they differed
by diagnosis. The PCHC is potentially useful as a simple
means of summarising changes using profile data without
need for a value set. But, if there is a high proportion
of patients classified as mixed, the method is less useful.
PCHC does not inform on the magnitude of improve-
ment or worsening in HRQoL.

The lower mean EQ VAS scores, consistently lower
among women in most of the NQRs, were similar to
findings reported in the literature among patients with
different diseases as well as in the general population.”™*
However, comparable findings on EQ VAS by sex were
also reported.” Greater improvement was nevertheless
found among women in many of the patient groups over
the period up to the l-year follow-up.

The variation in EQ VAS scores may be due to differ-
ences in the symptoms experienced in the different
patient groups, as indicated by age-adjusted and sex-
adjusted two-level random intercept model estimates. In
most diagnoses, lower EQ VAS score than in the general
population was shown at baseline, and these improved
at l-year follow-up. The mean EQ VAS score across diag-
noses also showed a general pattern of more similar scores

among diagnoses within the same NQR (patient group)
than those across the different NQRs. One possible reason
for this could be attributed to the similarity of diagnoses
and symptoms in the same register.

Strengths and limitations of the study

One of the strengths of the present study is the coverage
of several diagnoses across different patient groups in the
NQRs. The use of large data sets, providing information
on the HRQoL of patients, together with data from the
general population, made it possible to conduct relevant
comparisons. Furthermore, the study assessed longi-
tudinal change in HRQoL of patients from baseline to
l-year follow-up, making comparisons across the different
NQRs. In addition, the study adds new data on patients
with diagnoses that have previously been less studied.
One limitation of the present study may be related to
possible differences in the reported HRQoL arising due
to different modes of data collection employed across
NQRs. A second limitation relates to comorbidities
among patients beside the main diagnoses and morbid-
ities in the general population and how this may affect
the comparison in the HRQoL across patient groups and
with the general population data, not addressed fully in
the present study. Another limitation relates to the inclu-
sion of patients having both data at baseline and at 1-year
follow-up, while excluding non-respondents, those with
only baseline or 1-year follow-up data, and patients with
incomplete entries. This may introduce bias. However,
separate analyses of baseline data (regardless of l-year
follow-up) and l-year follow-up data (regardless of baseline
status) showed findings consistent with those included in
the main analysis. Furthermore, in a study among patients
who underwent total hip replacement, 1-year and 6-year
follow-up data showed generally comparable prevalence
of problems in EQ-5D-3L dimensions and similar mean
EQ VAS scores.”® Analyses of non-responders at the 1-year
follow-up showed statistically significant but small differ-
ences in sex and age, as compared with respondents with
follow-up data in many registers.

Implications of the findings

The present study contributes by documenting HRQoL
among several patient groups, as compared with the
general population. It adds to the literature in the area
where studies covering various diagnoses have not been
widely conducted. By using routinely collected compre-
hensive data from a number of NQRs in Sweden, the
study also adds to previous findings on the consistency
between problems reported on the EQ-5D-3L dimensions
and the EQ VAS. This is a useful addition to the literature,
showing the importance of using the EQ VAS to describe
overall health from the patient perspective, using rela-
tively concise data. This can be valuable in monitoring the
health status and progress of different subgroups (age,
sex, clinical stages) of patients. The present study demon-
strated an important feature of the EQ-5D-3L dimensions
and the EQ VAS, showing differences across diagnoses.
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CONCLUSIONS

The present study contributes to the literature by docu-
menting self-reported health status for several different
patientgroups and diagnoses using data collected through
the EQ-5D-3L questionnaire, and comparing these with
data on the general population. The consistency between
problems reported on the EQ-5D-3L dimension and the
EQ VAS score demonstrated component corresponding
patterns at baseline and at 1 year follow-up.

This study shows the important role of PROs in routine
clinical care, to assess and follow-up health status and
progress within different groups of patients. Together
with clinical data, this could provide crucial information
for understanding and improving the patients’ health
status.
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