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ABSTRACT. Objective. To characterize patient-reported outcomes, resource use, and social participation during
the course of biologic therapy for indigenous and non-indigenous patients with rheumatoid arthritis
(RA).
Methods. Patients initiating biologic therapy (2004 to 2012) were characterized longitudinally for
patient-reported outcomes including physical function measured by the Health Assessment
Questionnaire, EQ-5D, well-being [Medical Outcomes Study Short Form-36 (SF-36)], and visual
analog scales for pain, fatigue, sleep, stiffness, and patient’s global assessment. Resource use, partici -
pation in activities of daily living, and effect of RA on work productivity were also evaluated for
change during therapy.
Results. Indigenous patients (n = 90) presented with significantly worse scores for global evaluation,
pain, sleep, quality of life, well-being, and physical function compared to non-indigenous patients
(n = 1400). All patient-reported outcomes improved significantly during treatment for patients in both
groups, but pain, sleep, and SF-36 physical health score changes occurred at slower rates for indigenous
patients [difference in slopes 0.09 (p = 0.029), 0.08 (p = 0.043), and –0.35 (p = 0.03), respectively].
Performance of daily activities was affected for 50% of indigenous compared to 37% of non-indigenous
patients, with more use of community services and assistance from others. Employed indigenous
patients reported twice the number of days being unable to work owing to RA compared to employed
non-indigenous patients. Of the unemployed indigenous patients, 82% indicated they had stopped
working because of arthritis, versus 48% of non-indigenous patients (p < 0.0001).
Conclusions. Indigenous patients have greater consequences of RA regarding experienced symptoms,
health-related quality of life, disruption of performance of activities of daily living, and reduced
employment participation. (J Rheumatol First Release February 15 2018; doi:10.3899/jrheum.170778) 
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Loss of function, disability, and a reduced quality of life are
experienced by those living with rheumatoid arthritis
(RA)1,2,3,4,5. This is attributable to the consequences of local
and systemic inflammation causing joint deformities6 and
physical and mental health comorbidities7,8. Intricately
related to these effects is the potential for a decrease in social
participation, with strong correlation between restrictions and
resulting effects on pain, fatigue, disability, anxiety,
depression, and mastery9. Effective treatment strategies can
improve disease activity measures and function10 and
patient-reported outcomes such as fatigue11.
    The Canadian indigenous population (inclusive of First
Nations, Inuit, and Métis populations) is disproportionately
affected by RA, with increased prevalence12,13 and more
severe disease phenotypes14. A recent systematic review
highlighted the paucity of information on the effect of RA on
patient-reported outcomes and social participation in
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indigenous populations in Canada14. This exists despite
knowledge of greater disability levels in young indigenous
populations in Canada that have arthritic conditions15.
    The Alberta Biologics Pharmacosurveillance Program
(ABioPharm) was established as a prospective popula -
tion-based cohort of patients with RA to examine the efficacy
and safety of biologic treatments. All patients receiving
publicly funded biologic therapies in Alberta were regularly
reviewed by a rheumatologist and nurse specialist, with
collection of data including sociodemographic and treatment
history at inception to the cohort, and disease activity and
treatment exposure and adverse effects recorded throughout
longitudinal followup. In addition, several measures of
patient-reported outcomes, resource use, participation in
activities of daily living, and work productivity were
collected longitudinally. In our study, the specific objective
was to evaluate change in patient-reported outcomes during
the course of the first biologic therapy, with a specific focus
on indigenous patients to address existing knowledge gaps in
the effect of RA on that population.

MATERIALS AND METHODS
Sources of data. The Alberta Biologics Pharmacosurveillance Program
(ABioPharm) was initiated with funding provided by Alberta Health to
identify the efficacy, safety, and cost efficiency of new biologic therapies
for RA16. Patients with RA refractory to standard DMARD therapy and initi-
ating biologic therapy were enrolled into ABioPharm between April 2004
and November 2012. Data collection occurred at the start of a new biologic
agent, 3 months after initiation of that drug, and then annually if no treatment
switches were required in the interim. Only data from the first biologic
exposure (all visits) were included in the analysis, until a discontinuation of
that agent occurred, the patient was lost to followup, or the censor date was
reached.
Study population and ethics. Ethnicity was self-reported within the
ABioPharm database. Participants indicate each of their mother and father’s
ethnicity as white, First Nations, Inuit, Métis, South Asian, Asian, Hispanic,
black, or other. An individual was classified as indigenous if either parent
was listed as First Nations, Inuit, or Métis; all other participants were
classified as non-indigenous. Patients provided informed consent in accor-
dance with ethical standards described in the Declaration of Helsinki and
with approval from the University of Calgary Health Research Ethics Board
(Ethics ID E-20425) and the University of Alberta Research Ethics Board
(Ethics Study ID Pro00000914). An amendment to consider population-
specific analysis was granted in 2012 by the University of Calgary Health
Research Ethics Board.
Outcomes. Patient-reported outcomes include physical function measured by
the Health Assessment Questionnaire (HAQ)17, a quality-of-life index (EQ-
5D)18, and a well-being index [the Medical Outcomes Study Short Form-36
(SF-36)19]. For these measures, a lower HAQ and higher EQ-5D and SF-36
scores are favorable. Standardization to norms for Canadian populations for
EQ-5D and SF-36 scores was performed. Visual analog scales for pain,
fatigue, sleep, stiffness, and patient’s global assessment (PtGA) were also
collected, with a value of 0 demonstrating no symptom, and 10 being the
worst imaginable symptom. Patients reported resource use (including allied
health and community services), participation in activities of daily living and
the amount of assistance required to complete these, and their employment
status and the effect of RA on work productivity. The data were collected by
nurse specialists and research coordinators located in Edmonton and Calgary,
where all rheumatologists in the province were situated, and entered into a
Web-based database maintained by Epicore in Edmonton. 

Analysis. Student t test or chi-square test were used as appropriate to compare
baseline descriptive characteristics between indigenous and non-indigenous
participants. To account for baseline differences in a patient-reported outcome
between populations and repeated measure gathering, we used longitudinal
mixed modeling to first adjust the baseline value, and then estimated the rate
of change in the measure over the time course of exposure to the first biologic
agent. The models were adjusted for baseline 28-joint Disease Activity Score
(DAS28), age, sex, disease duration at index date, current smoking status,
and baseline HAQ score. For resource use, participation in activities of daily
living, and employment status, we provided descriptive statistics and Student
t test or chi-square tests as appropriate, comparing baseline and final visit
values between indigenous and non-indigenous participants. Analyses were
conducted using SAS version 9.3.

RESULTS
Inception characteristics. The ABioPharm cohort accrued a
total of 1490 subjects, of whom 90 identified as indigenous.
The cohort was 74% female, with a mean age of 55 years and
disease duration of 11 years; two-thirds were seropositive.
The mean duration for taking a biologic was numerically
longer in the indigenous participants at 2.5 years (SD 2.1) for
nonsmokers and 2.7 years (SD 2.7) for smokers than
non-indigenous participants at 2.4 years (SD 2.1) for
nonsmokers and 2.3 years (SD 2.2) for smokers; however,
these differences were not statistically significant. Significant
differences in smoking status (43% indigenous vs 23%
non-indigenous), education (mean 11.4 yrs indigenous vs
12.2 yrs non-indigenous), and the frequency of certain
comorbidities (kidney disease, anemia, depression, back pain,
all increased in indigenous patients) were identified.
Indigenous patients had significantly higher disease activity
(all comparisons indigenous vs non-indigenous p < 0.01;
mean tender joint count 15.3 vs 10.3, mean swollen joint
count 8.7 vs 6.1, mean C-reactive protein 25.9 vs 19.4 mg/l,
mean DAS28 6.11 vs 5.19), less improvement in tender joint
counts (difference in rate of change 0.09 per month, 95% CI
0.03–0.15, p = 0.004) and erythrocyte sedimentation rate
(difference in rate of change 0.52 per month, 95% CI
0.01–1.02, p = 0.04), and were less likely to achieve
remission compared to non-indigenous patients (13% vs
33%, respectively, at last assessment). 
Patient-reported outcomes at inception. Overall, the mean
PtGA was 6.6 (SD 2.2), pain 6.7 (SD 2.2), fatigue 6.6 (SD
2.6), sleep 6.0 (SD 3.0), and HAQ 1.6 (SD 0.6) for
non-indigenous patients, with significantly worse scores in
indigenous patients for all but fatigue (Table 1). Indigenous
patients also reported on average a half-hour longer period
of morning stiffness. EQ-5D and SF-36 physical and mental
health scores were significantly lower in the indigenous
population.
Improvement in patient-reported outcomes during first
biologic treatment. In both indigenous and non-indigenous
populations, all patient-reported outcomes were observed to
improve significantly during treatment (Table 2). However,
pain and sleep improved at a significantly slower rate in the
indigenous patients (pain difference in slope 0.09, 95% CI
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0.01–0.16, p = 0.029; sleep difference in slope 0.08, 95% CI
0.00–0.17, p = 0.043). EQ-5D and SF-36 scores improved
significantly in both groups, although the SF-36 physical health
scores did not improve at the same pace in indigenous patients
(slope difference –0.35, 95% CI –0.66 to –0.03, p = 0.03).
Allied health and community services use. At baseline, there
were no significant differences between indigenous and non-
indigenous patients in the mean number of visits per person
to physiotherapy, occupational therapy, chiropractor,
acupuncture, and massage services (Table 3). Use of these
services declined by the last visit except for massage therapy
for non-indigenous patients (mean 0.0 visits for indigenous
vs 0.3 visits for non-indigenous in the past 3 mos, p = 0.013).
At both baseline and last visits, indigenous patients more
frequently reported use of community services (inception
8.1% vs 3.2%; final visit 7.7% vs 3.3%), including meals
delivered to the home, and community nursing visits. Nearly

10% of patients who accessed services paid for them, with a
higher number of home help hours accessed by the
indigenous patients.
Activities of daily living. Performance of activities of daily
living was affected in indigenous patients to a greater degree
than non-indigenous patients (Table 4). At baseline, over
two-thirds of patients in both groups reported being unable
to do their normal activities, but with this persisting for 50%
of indigenous patients compared to 37% of non-indigenous
patients by the last visit. Indigenous patients experienced a
greater number of days when they were unable to do their
normal activities, and for more hours per day, at both baseline
and last visit. Family and friends were more frequently a
source of support for these activities at baseline for
indigenous patients, with no significant differences persisting
at the last visit compared to non-indigenous patients.
Work productivity. Before developing RA, 83% of indigenous
and 78% of non-indigenous patients were in paid employ -
ment, with indigenous patients working more hours per week
(31 vs 20, p < 0.0001). At the initiation of biologic therapy,
only 44% of indigenous and 46% of non-indigenous patients
reported still being employed, with 1 in 4 indigenous patients
self-reporting being disabled compared to just 13% of
non-indigenous patients (Table 5). Employed indigenous
patients reported being unable to work because of RA for a
mean of 7 days over the past 6 months, twice the number
reported by non-indigenous patients (p = 0.01). At the last
visit, compared to initiation of therapy, there was an even
higher proportion of indigenous patients reporting disability
(28.6%), and 82% of unemployed indigenous patients
indicating they had stopped working because of arthritis,
compared to 48% of non-indigenous patients (p < 0.0001).

DISCUSSION
In our analysis of the effect of RA and response to therapy
with biologic agents, we identified that indigenous patients
have persistent disease activity and a lower frequency of
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Table 1. Baseline patient-reported outcomes of ABioPharm patients,
comparing self-identified indigenous to non-indigenous participants.
Reported as n (%) or mean (SD) as appropriate, and p value reported only
for significantly different values between groups.

                                              Indigenous,        Non-indigenous,         p
                                                  n = 90                   n = 1400                 

PtGA, 0–10                              7.1 (2.2)                  6.6 (2.2)              0.05
Pain, 0–10                                7.6 (2.2)                  6.7 (2.2)          < 0.0001
Fatigue, 0–10                           7.1 (2.4)                  6.6 (2.6)                  
Sleep, 0–10                              7.2 (2.9)                  6.0 (3.0)          < 0.0001
HAQ, 0–3                                1.7 (0.6)                  1.6 (0.6)             0.002
Stiffness, min                          120 (173)                 93 (144)            0.0022
EQ-5D                                     0.3 (0.3)                  0.4 (0.3)             0.001
SF-36 physical health, 
standardized                        25.3 (9.2)                26.9 (9.0)             0.05

SF-36 mental health, 
standardized                       40.1 (12.1)              45.3 (11.9)          0.0002

ABioPharm: Alberta Biologics Pharmacosurveillance Program; PtGA:
patient’s global assessment; HAQ: Health Assessment Questionnaire; SF-36:
Medical Outcomes Study Short Form-36.

Table 2.Adjusted* baseline patient-reported outcomes and rate of change (per 12 mos) during treatment with first biologic agent. 
       
                                                                       Adjusted Rate of Change                           Adjusted Rate of Change                          Difference in Rate of
                                                                        for Indigenous Patients,                        for Non-indigenous Patients,                  Change, Mean (95% CI) 
                                                                              Slope (95% CI)                                          Slope (95% CI) 

PtGA                                                        –0.19 (–0.26 to –0.11), p < 0.001               –0.25 (–0.27 to –0.22), p < 0.001            0.06 (–0.02 to 0.14), p = 0.125
Pain                                                          –0.14 (–0.22 to –0.07), p < 0.001              –0.23 (–0.25 to –0.21), p < 0.001              0.09 (0.01–0.16), p = 0.029
Fatigue                                                     –0.12 (–0.19 to –0.05), p < 0.001              –0.19 (–0.22 to –0.17), p < 0.001                 0.07 (0–0.15), p = 0.065
Sleep                                                        –0.11 (–0.19 to –0.04), p = 0.004               –0.20 (–0.23 to –0.17), p < 0.001              0.08 (0.00–0.17), p = 0.043
HAQ                                                        –0.04 (–0.06 to –0.03), p < 0.001              –0.05 (–0.06 to –0.05), p < 0.001            0.01 (–0.01 to 0.03), p = 0.238
Stiffness                                                      –6.1 (–9.0 to –3.3), p < 0.001                    –5.4 (–6.4 to –4.4), p < 0.001              –0.71 (–3.72 to 2.30), p = 0.643
EQ-5D                                                          0.03 (0.02–0.03), p < 0.001                        0.02 (0.02–0.03), p < 0.001                0.00 (–0.01 to 0.01), p = 0.476
SF-36 Physical Health (standardized)          0.53 (0.23–0.83), p < 0.001                        0.88 (0.78–0.98), p < 0.001               –0.35 (–0.66 to –0.03), p = 0.03
SF-36 Mental Health (standardized)            0.40 (0.14–0.65), p = 0.002                        0.56 (0.47–0.65), p < 0.001               –0.16 (–0.43 to 0.10), p = 0.232

*Adjusted for baseline DAS28, age, sex, disease duration at index date, current smoking status, and baseline health assessment questionnaire (HAQ) score.
PtGA: patient’s global assessment; SF-36: Medical Outcomes Study Short Form-36; DAS28: Disease Activity Score at 28 joints.
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remission, translating to experiences of reduced
health-related quality of life (HRQOL), disruption of
performance of activities of daily living, and reduced
employment participation. All patient-reported outcomes of
global disease activity, pain, fatigue, sleep, function, and
stiffness duration measured in our study were worse at initi-

ation of biologic therapy in indigenous patients compared to
non-indigenous patients. Although improvements were
observed during therapy in these domains for both groups,
more rapid improvements in pain, sleep, and physical health
were observed in non-indigenous patients. We also found that
more community services and home help were required by
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Table 3.Allied health and community services use, mean number of visits per patient over past 3 months, comparing self-identified indigenous to non-indigenous
participants. Reported as mean (SD) unless indicated.
       
                                                                                                   Inception                                                                                       Final Visit
                                              Indigenous, n = 90         Non-indigenous, n = 1400       p                Indigenous, n = 79     Non-indigenous, n = 1288        p

Allied health services
Physiotherapy                                0.4 (1.7)                                0.5 (2.2)                   0.88                      0.1 (0.7)                            0.2 (1.4)                    0.25
Occupational therapy                     0.1 (0.4)                                0.1 (1.1)                   0.88                      0.1 (0.5)                            0.0 (0.4)                    0.58
Chiropractor                                   0.0 (0.4)                                0.3 (1.5)                   0.08                      0.0 (0.2)                            0.2 (1.2)                    0.11
Acupuncture                                  0.1 (0.0)                                0.2 (1.1)                   0.53                      0.0 (0.1)                            0.1 (0.7)                    0.35
Massage                                         0.2 (1.2)                                0.3 (1.3)                   0.18                      0.0 (0.1)                            0.3 (1.6)                    0.01
Community services
Any service used, %                          8.1                                        3.2                       0.03                          7.7                                    3.3                        0.05
Paid for services, %                           9.8                                        9.4                       0.85                          6.4                                    8.2                        0.83
Home help, hours/week        0.6 (2.5), median 0              0.3 (3.5), median 0          0.02              0.1 (0.7), median 0           0.3 (1.9), median 0           0.78
                                                   (range 0–20)                        (range 0–12)                                       (range 0–6)                      (range 0–40)                    
Childcare, hours/week          0.0 (0.0), median 0              0.1 (1.3), median 0          0.42              0.0 (0.0), median 0           0.0 (0.4), median 0
                                                   (range 0–40)                        (range 0–40)                                       (range 0–0)                     (range 0–10)                0.67

Table 4. Participation in activities of daily living, comparing self-identified indigenous to non-indigenous participants. Reported as mean (SD) unless indicated.

                                                                                                   Inception                                                                                         Final Visit
                                            Indigenous, n = 90           Non-indigenous, n = 1400         p              Indigenous, n = 79        Non-indigenous, n = 1288      p

Participation in normal activities (in past month)
Unable, %                                       70.9                                        66.2                        0.41                        50.0                                     36.9                     0.03
No. days                                      8.0 (9.9)                                 6.0 (28.2)                 < 0.001                  4.0 (7.0)                              3.1 (7.1)                  0.01
No. hours/day                              4.8 (8.2)                                 3.8 (27.4)                   0.01                    3.5 (6.4)                              2.2 (5.6)                  0.01
Assistance required for normal activities (in past month)
Required help, %                            61.2                                        52.5                        0.14                        33.8                                     28.5                     0.36
No. days                                      6.6 (9.7)                                 5.2 (28.2)                  < 0.01                   3.6 (7.6)                              2.6 (6.9)                  0.09
No. hours/day                               3.2 (5.6)                                 2.5 (27.2)                  < 0.01                   1.1 (2.7)                              1.0 (3.1)                  0.29

Table 5. Current employment status. Reported as % unless indicated.

                                                                                               Inception                                   Final Visit
                                                                                                              Indigenous,                 Non-indigenous,                  Indigenous,        Non-indigenous, 
                                                                                                                   n = 90                             n = 1400                             n = 79                   n = 1288

Employed                                                                                                    44.3                                  46.4                                  41.3                        43.2
       Days unable to work due to RA over past 6 months, mean (SD)    6.9 (24.7)                         3.7 (16.4)                          1.6 (5.8)                1.9 (11.3)
       Proportion of cohort reporting a change in work hours over 
   last 6 months due to RA                                                                    15.6                                   7.5                                    5.1                          5.1

Unemployed                                                                                                17.7                                   6.3                                   23.8                         6.8
       If unemployed, stopped work because of arthritis                               64.4                                  51.0                                  81.8                        47.9
Disabled                                                                                                       24.1                                  13.3                                  28.6                        11.4
Housework                                                                                                    3.8                                    9.2                                    1.6                          6.6
Student                                                                                                          3.8                                    1.9                                    0.0                          1.0
Retired                                                                                                          6.3                                   22.9                                   4.8                         31.0

RA: rheumatoid arthritis.
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indigenous patients, and there were persistent limitations on
their participation in activities of daily living, and with
increased severity compared to non-indigenous patients. High
rates of work disability and stopping work because of RA
were reported by indigenous relative to non-indigenous
patients.
    The magnitude of living with RA regarding its detrimental
effects on HRQOL, socioeconomic productivity, and partici -
pation in society cannot be overstated20,21. The question
raised by our findings is whether there is truly less benefit
and gain of function with treatment in indigenous patients,
or whether the measurement tools for outcomes are instead
identifying other facets of people’s existence aside from RA
that are related to disparities in their overall health status. The
biopsychosocial model incorporates personal (age, sex,
lifestyle, education, ability to cope, socioeconomic status,
role expectations) and environmental (physical, social, struc-
tural, or attitudinal factors such as health policies and
attitudes toward relationships and roles) factors in contextu-
alizing disability22. These factors are expected to be highly
relevant for indigenous populations with described legis -
lative23 and jurisdictional barriers24 to self-determination and
health achievement. Further policy research in this area is
needed to understand the effects of these factors on RA
outcomes.
    We recognize limitations in our work. First, the analysis
includes patients initiating biologics in the first wave of avail-
ability, and may not represent outcomes expected of more
contemporary treatment models, thus affecting generaliz-
ability. Salée, et al discusses the fundamental differences and
commonalities in what quality of life and well-being reflect25.
It is true that most measures of HRQOL have limited
validation specifically in indigenous populations26; however,
both the EQ-5D27 and SF-3628 used in our study each have
apparent validity, although they are not specific for indi -
genous indicators of quality of life and well-being. As
reported by Kant, et al, social, cultural, and land use factors
are most important to the health and well-being of on-reserve
populations29. More robust survey tools have been introduced
for measurement of many domains and could be instituted in
future work after appropriate validation30,31,32,33,34. It is thus
a consideration to pursue identification of indigen -
ous-selected outcome measures in RA, because additional
dimensions of health are likely not identified in standard
disease outcome measures. Our data collection did not ask
indigenous respondents to characterize their indigenous
group affiliation specifically, nor are we able to comment on
geographic location or funding mechanism for their biologic.
Finally, our measures have been identified through self-report
and were not verified through other means, and the size of
the sample limited the number of factors we could adjust for
in our models. 
    Our data support a challenge to better address the effect
of RA on indigenous patients, and sets the research agenda

to incorporate measurement of health and well-being from
indigenous perspectives.
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