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Background: Rheumatoid arthritis (RA) is a chronic, debilitating disease that leads to joint destruction and disability if left untreated.
Few studies on RA have been conducted in Uganda, and there is limited information on disease severity and associated factors. This
study sought to characterize the clinical presentation and to determine disease severity and the factors associated with disease severity
among participants with RA in Uganda.
Methods: Between August 2018 and February 2019, patients presenting to the rheumatology outpatient clinic in Mulago National
Referral Hospital were enrolled into the study using a cross-sectional design. Participants’ demographics and clinical characteristics
were collected using a study questionnaire, and laboratory results were extracted from their charts. The patients’ functionality was
assessed using the Modified Health Assessment Questionnaire and their disease severity was assessed using the RA Disease Activity
Score based on 28-joint count (DAS28).
Results: A total of 170 participants were enrolled, of whom 81.2% were female. Nearly two-thirds (111/170) were classified as having
severe disease. Having a functional status score of >0.5 (adjusted odds ratio 1.7, 95% confidence interval 1.4–2.2, p<0.001) was
significantly associated with severe disease.
Conclusion: In this population, the majority of the patients seen at the rheumatology outpatient clinic had severe disease, suggesting
that patients may be presenting late, with limited early detection of the disease. Impaired functional status was associated with
increased disease severity and may be used by clinicians to highlight disease severity when it is not possible to assess the RA DAS28.
Keywords: rheumatoid arthritis, disease severity, Uganda

Background
Rheumatoid arthritis (RA) is a symmetrical, persistent and destructive chronic inflammatory disease of connective tissue
that predominantly affects the synovial membrane of freely movable joints, causing pain and deformity.1 RA has been
noted as a major cause of inflammatory disability. Early detection of disease and initiation of disease-modifying drugs
can reduce the progression of disease to severe states.2 Earlier studies showed that patients with RA in Uganda tend to
have a relatively mild disease compared to those in other countries. However, more recent observations suggest that
patients currently seen at Mulago rheumatology clinic present late and with severe debilitating disease. Although
a number of reports have noted this observation, no study has documented the current RA disease profile among patients
presenting to the rheumatology clinics in Uganda. Understanding the clinical profile of RA is needed to guide its early
identification and initiation of treatment in order to reduce the long-term effects of the disease.

We describe the clinical presentation, disease severity and factors associated with severe RA disease severity among
patients attending the rheumatology clinic at Mulago National Referral Hospital (MNRH), Kampala, Uganda. Results
from this study will be critical in formulating appropriate treatment guidelines for our population.

Open Access Rheumatology: Research and Reviews 2022:14 75–86 75
© 2022 Ochola et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.
php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the

work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Open Access Rheumatology: Research and Reviews Dovepress
open access to scientific and medical research

Open Access Full Text Article

Received: 7 February 2022
Accepted: 19 April 2022
Published: 3 May 2022

O
pe

n 
A

cc
es

s 
R

he
um

at
ol

og
y:

 R
es

ea
rc

h 
an

d 
R

ev
ie

w
s 

do
w

nl
oa

de
d 

fr
om

 h
ttp

s:
//w

w
w

.d
ov

ep
re

ss
.c

om
/

F
or

 p
er

so
na

l u
se

 o
nl

y.

http://orcid.org/0000-0002-6299-1933
http://orcid.org/0000-0001-7390-7330
http://orcid.org/0000-0002-9297-6208
https://www.dovepress.com/terms.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
http://www.dovepress.com/permissions.php
https://www.dovepress.com


Methods
This study aimed to characterize the clinical presentation of RA and to describe the factors associated with disease
severity among patients with RA in Uganda.

The study was approved by the Makerere University College of Health Sciences School of Medicine research and
ethics committee (# REC REF 2018-109).

Study Design and Setting
This was a cross-sectional study conducted among patients with confirmed RA attending the rheumatology outpatient
clinic of MNRH, Kampala, Uganda, between August 2018 and February 2019. Participants were consecutively recruited
from the clinic. The clinic has over 2000 registered patients who attend for different purposes, including clinical
monitoring, drug refills, and disease and drug toxicity monitoring.

The clinic serves as a referral clinic for health units serving MNRH. The clinic is the largest in the country and serves
as a national referral center for all rheumatoid patients across the country. The clinic is run by an attending
rheumatologist.

Study Population
All patients attending the rheumatology adult clinic between August 2018 and February 2019 were eligible for inclusion
in the study if they: 1) had a confirmed diagnosis of RA based on the 2010 American College of Rheumatology/European
League Against Rheumatism (ACR/EULAR) classification criteria; 2) were aged 18 years and above, and 3) provided
written informed consent to participate in the study. Patients were excluded if they had mixed connective tissue disease
and undifferentiated arthritis.

Data Collection
Using a structured pretested questionnaire (developed for this study), socio-demographic data, including age, sex, marital
status, place of origin, level of education, and alcohol plus smoking history was collected. In addition, clinical data on
key symptoms for RA, including joint pain and swelling, morning stiffness, fever and weight loss pattern, duration of
disease since diagnosis, current medication, history of family members with similar illness, and presence of any other
chronic illnesses, were collected. A focused clinical examination was conducted identifying relevant clinical signs, the
pattern of joint involvement, extra-articular manifestations and complications of the disease.

Laboratory data for rheumatoid factor (RF), anti-cyclic citrullinated peptide (anti-CCP), C-reactive protein (CRP),
erythrocyte sedimentation rate (ESR) levels, and platelet and hemoglobin count were collected during the study. RF was
reported qualitatively as positive or negative, while anti-CCP was considered positive if the antibody titers were >7 IU/mL.
CRP was measured using the AQT90 immunoassay analyzer, and categorized as elevated or normal, with <3 mg/L
indicating normal levels for whole blood. The ESR was considered elevated for individuals aged >50 years if it was
>30 mm/h for females and >20 mm/h for males. For those aged ≤50 years, the ESR was considered elevated at >20 mm/h in
females and >15 mm/h in males.3

Hemoglobin levels were classified according to the World Health Organization (WHO) guidelines as: mild anemia
11.0–13.0 g/dL (male) and 11.0–12 g/dL (female); moderate anemia 8.0–11.0 g/dL (both sexes); or severe anemia <8.0 g/dL
(both sexes). The platelet count was considered normal between 150 and 450×109 cells/mL.3

Body mass index (BMI) was calculated using the formula BMI= Weight (kg)/height2 (m). A BMI <18.5 kg/m2 was
considered underweight, 18.5–24.9 kg/m2 was considered normal and 25–29.9 kg/m2 was considered overweight.4

Performance disability was assessed using the Modified Health Assessment Questionnaire (MHAQ), validated for all
populations with RA. The MHAQ total score ranges between 0.0 and 3.0. The MHAQ scores are categorized as mild
(MHAQ <1.3), moderate (1.3< MHAQ <1.8) and severe (MHAQ >1.8).5 The frequencies of the participants’ scores were
determined with the average score being 0.5, and this was used to categorize each participant’s scores as either above or
below. The questionnaire includes questions on the ease with which participants performed daily activities, which assesses
patient disability, and questions regarding perceived patient satisfaction with the same activities of daily living, along with
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perceived change in degree of difficulty. Fatigue was assessed using the Bristol Rheumatoid Arthritis Fatigue Numerical
Rating Scales (BRAF-NRS), with participants scoring a total average score of 5 or more considered to be fatigued.6

Disease severity was assessed using the RA Disease Activity Score based on 28-joint count (DAS28), which has been
validated for classifying disease.7 The DAS28 is calculated using the formula DAS28 = 0.56 × √(Tender joint count 28) + 0.28 ×
√(Swollen joint count 28) + 0.7 × In (Erythrocyte sedimentation rate) + 0.014 × (Global health).8 A low DAS28 (<2.6) means
disease remission while a high score (>5.1) means severe disease. A score ≥2.6 but <3.2 means low disease and ≥3.2 but ≤5.1
signifies moderate disease.

Data Analysis
Data were entered into EpiData, and exported into STATAversion 14.0 (STATA Corp., Texas, USA) for analysis. Continuous
data were summarized as means with standard deviation for normally distributed data and medians with interquartile ranges
(IQRs) for non-normally distributed data. Categorical data were summarized as frequencies and percentages.

RF was summarized as categorical data because qualitative data were collected. Participants with severe disease were
determined as a proportion, defined as the number with DAS28 >5.1 divided by the total number of participants and
expressed with its 95% confidence interval (CI). Logistic regression was performed to determine factors associated with
severe disease among the study participants. The exploratory variables included the socio- demographic factors, clinical
characteristics and laboratory characteristics. The outcome variable was having severe disease, defined as DAS28 >5.1. In
multivariable analysis, all the factors in the bivariate analysis were considered in the model. Confounding factors, including
educational level and BMI, were left in the final model despite having a p-value >0.05. In addition, variables such as anti-
CCP levels, RF, use of conventional medicine and disease duration were left in the model owing to biological plausibility.

Results
Baseline Characteristics of the Study Population
In total, 175 participants were identified as having confirmedRA; however, twowere excluded for being aged below 18 years and
three for havingmixed connective tissue disease. A total of 170 participants were therefore enrolled in this study. Themedian age
of the participants was 43.5 (IQR 32–55) years and the majority of the participants were females, 138 (81.2%). Nearly 42%
(n=71) had received education to primary level, while 34.1% (n=58) and 21.1% (n=36) had secondary and tertiary level
education, respectively. Only 8.8% (n=15) reported a history of smoking and 31.2% (n=53) reported using alcohol. Only 7% of
the study participants reported an immediate family member with a similar illness. The majority of the study participants were
from the central region, while 20.6% (35/170), 9.4% and 9.4%were from the western, eastern and northern regions, respectively.

Of the 170 participants, 56.5% (n=96) had a coexisting comorbid illness, with hypertension being the common-
est (39.6%).

The majority of the participants were receiving conventional disease-modifying anti-rheumatic drugs (DMARDs),
69% (118) for their RA. Among those on DMARDs, 95% (116/118) were taking only one DMARD, 2.5% (3/118) were
on dual therapy and none was on triple therapy. Three study participants had received biologics. The majority of the
study participants, 81% (134/170), were receiving oral prednisolone at a median dose of 10 mg daily (range 5–20 mg).
Table 1 shows the demographic and clinical characteristics of the study population.

Laboratory Characteristics
Nearly 90% (147/164) of the study participants had a positive RF test. The median (IQR) anti-CCP titers were 154 (26.5–580)
IU/mL and the median (IQR) ESR was 42 (29–70) mm/h. Among those who had a CRP test carried out, 92.2% (71/77) had
elevated levels. Table 2 provides details of the laboratory characteristics of the study participants.

Clinical Characterization of Rheumatoid Arthritis
Small joints (metacarpophalangeal [MCP] and proximal interphalangeal [PIP]) of the hands were the most commonly
involved joints among the study participants. About six percent (10/170) had subcutaneous nodules on the extensor
surfaces while 15.3% (26/170) had associated deformities such as swan neck deformity, ulnar deviation and subluxation
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Table 1 Socio-Demographic Characteristics of the Study Participants

Characteristic Frequency (n=170) Percentage (%)

Gender
Female 138 81.2

Age (years)
<30 31 18.2

30–50 80 47.1
>50 59 34.7

Duration of rheumatoid arthritis at study recruitment
<5 years 95 56

≥5 years 75 44

Chronic illness (n=96)

Hypertension 38 39.6

Diabetes 20 20.8
Diabetes and hypertension 4 4.2

Human immunodeficiency virus seropositive 4 4.2

Other chronic illnesses* 30 31.2

Current medication (n=166)

Non-steroidal anti-inflammatory drugs 147 94
Folic acid 86 52

Steroids (oral prednisolone) 134 81

Anti-hypertensive 40 24
Anti-diabetics 8 4.8

On conventional drugs 118 69

Methotrexate 81 69
Hydroxychloroquine 59 50

Leflunomide 3 2.5

Sulfasalazine 2 1.7
Rituximab 3 2.5

Body mass index (kg/m2)
<18.5 8 4.7

18.5–24.9 97 57.1

≥25.0 65 38.2

DAS28-ESR, mean±SD: 5.7±1.6

DAS28-ESR

Remission 7 4.1

Low 7 4.1
Moderate 45 26.5

High 111 65.3

Functional disability/MHAQ score, median (IQR): 0.5 (0.13–1.62)

Functional disability score
≤0.5 87 51

>0.5 83 49

Notes: *Other chronic illnesses included sickle cell disease (3.1%), pulmonary tuberculosis (2.1%), varicose veins (1.0%),
hypothyroidism (1.0%) and epilepsy (1.0%).
Abbreviations: DAS28-ESR, Disease Activity Score based on 28-joint count with erythrocyte sedimentation rate; SD,
standard deviation; MHAQ, Modified Health Assessment Questionnaire; IQR, interquartile range.
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at the wrist joint. About 62.9% (107/170) of the study participants presented with morning stiffness greater than 30
minutes, while 5.9% (10/170) and 5.9% presented with sicca symptoms and fatigue, respectively. Table 3 shows the
pattern of joint involvement.

Disease Severity of Study Participants
Sixty five percent (111/170) of the study participants had a high DAS28 signifying severe disease and only 4% (7/170)
had disease remission based on the DAS28. Figure 1 shows the percentages of disease severity based on the DAS28
across the study participants.

Table 2 Laboratory Characteristics of the Study Participants

Characteristic Frequency (n) Percentage (%)

Rheumatoid factor (IU/mL) (N=164)
Positive 147 89.6

Erythrocyte sedimentation rate (mm/h)
Elevated 150 88.2

C-reactive protein (mg/dL) (N=77)

Elevated 71 92.2

Anti-cyclic citrullinated peptide (IU/mL) (N=159)

Elevated 139 87.4

Platelet count (cells/L) (N=158)

Low (<150) 4 2.5

Normal (150–450) 138 87.3
Elevated (>450) 16 10.1

Hemoglobin level (g/dL)
Normal (male: >13, female: >12) 106 62.4

Mild anemia (male: 11–13, female: 11–12) 31 18.2

Moderate anemia (8–<11) 31 18.2
Severe anemia (< 8) 2 1.2

Table 3 Clinical Characteristics of Rheumatoid Arthritis by Joint Involvement

Symptoms Pain, n (%) Swelling, n (%)

PIPs 116 (68.2) 82 (48.2)

MCPs 133 (78.2) 105 (61.8)

Wrist 135 (79.4) 117 (68.8)

Elbow 73 (42.9) 33 (19.4)

Shoulder 90 (52.9) 42 (24.7)

Knee 117 (68.8) 84 (49.7)

All 23 (13.5) 58 (34.1)

PIP + MCP 115 (67.7) 79 (46.5)

PIP + MCP + wrist 106 (62.4) 72 (42.4)

Shoulder + knee + elbow 63 (37.1) 24 (14.1)

Abbreviations: PIP, proximal interphalangeal joint; MCP, metacarpophalangeal joint.
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Factors Associated with Severe Disease
Socio-Demographic and Clinical Factors Associated with Disease Severity
None of the socio-demographic factors was associated with disease severity. The presence of a coexisting chronic illness,
functional disability >0.5, duration of RA and an elevated ESR were independently associated with disease severity in
bivariate analysis, with p-values of 0.031, <0.001, <0.001 and 0.048, respectively. Educational level attained, presence of
a family member with similar illness and use of conventional medicine were not associated with disease severity, with
p-values of 0.083, 0.905 and 0.159, respectively. Other factors, such as the use of conventional DMARDs (odds ratio
[OR] 0.59, 95% CI 0.3–1.2) and elevated anti-CCP titers (OR 1.2, 95% CI 0.5–3.0) were not associated with disease
severity, as shown in Table 4.

Multivariate Analysis for Factors Associated with Severe Disease
The study participants with a functional disability score of >0.5 had higher odds of developing severe disease (adjusted
odds ratio [aOR] 1.7, 95% CI 1.4−2.2, p<0.001). The duration of RA at the time of recruitment was also associated with
higher odds of developing severe disease (aOR 0.9, 95% CI 0.8−0.9, p=0.004). Educational level attained, history of
cigarette smoking, high titers of anti-CCP and ESR were not associated with severe disease. Table 5 summarizes the
multivariate analysis of factors associated with severe disease.

Discussion
This study set out to characterize the clinical presentation of RA and to determine the socio-demographic, clinical and
laboratory factors associated with disease severity in RA. We report that the disease commonly involved the small joints
of the hands and that more than half of the study participants had severe RA based on the DAS28-ESR. In our study,
a poor functional status score (>0.5) was associated with severe disease.

In our study, the average age of participants was 43.5 years, lower than their European counterparts, whose average
age was 55 years,12 which could be explained by the generally young population in sub-Saharan Africa, with Uganda
having a median age of 16.7 years.9

Participants predominantly presented with joint pain and swelling, which commonly involved the small joints of the
hands, namely the wrist, MCP and PIP joints, but multiple joint involvement was also noticed.

Figure 1 Disease Activity Scores based on 28-joint count and erythrocyte sedimentation rate (DAS28-ESR) among the study participants.
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Table 4 Clinical and Laboratory Factors Associated with Disease Severity

Characteristic Not Severe, n (%) Severe, n (%) OR (95% CI) p-Value

Gender
Male 8 (25.0) 24 (75.0) 1 0.204

Female 51 (37.0) 87 (63.0) 0.6 (0.24–1.35)

Age (years)

<30 11 (35.5) 20 (64.5) 1
30–50 25 (31.3) 55 (68.7) 1.2 (0.51–2.91) 0.669

>50 23 (39.0) 36 (61.0) 0.9 (0.34–2.12) 0.745

Smoking history

No 54 (34.8) 101 (65.2) 1

Yes 5 (33.3) 10 (66.7) 0.3 (0.2–3.9) 0.319

Duration of rheumatoid arthritis at study

recruitment

59 (34.7) 111 (65.3) 11.1 (6.4–19.2) <0.001

Other chronic illness

No 19 (25.7) 55 (74.3) 1
Yes 40 (41.7) 56 (58.3) 0.5 (0.2–0.9) 0.031

Body mass index (kg/m2)
<18.5 4 (50.0) 4 (50.0) 1

18.5–24.9 27 (27.8) 70 (72.2) 2.3 (0.6–11.1) 0.199

≥25.0 28 (43.1) 37 (56.9) 1.3 (0.3–5.8) 0.71

Functional disability/MHAQ score 59 (34.7) 111 (65.3) 3.5 (2.4–5.0) <0.001

Rheumatoid factor (IU/mL) (N=164)

Negative 9 (52.9) 8 (47.1) 1

Positive 48 (32.7) 99 (67.3) 2.3 (0.8–6.4) 0.103

Erythrocyte sedimentation rate (mm/h)

Normal 11 (55.0) 9 (45.0) 1
Elevated 48 (32.0) 102 (68.0) 2.6 (1.0–6.7) 0.048

C-reactive protein (mg/dL) (N=77)
Abnormal (>3) 23 (32.4) 48 (67.6) 1

Normal (≤3) 2 (33.3) 4 (66.7) 1.0 (0.1–5.6) 0.962

Anti-CCP (IU/mL) (N=159)

Normal (<7) 8 (40.0) 12 (60.0) 1

Elevated (≥7) 49 (35.3) 90 (64.7) 1.2 (0.5–3.0) 0.679

Platelet count (cells/L) (N=158)

Normal (150–450) 50 (36.2) 88 (63.8) 1
Elevated (>450) 5 (31.3) 11 (68.7) 0.8 (0.3–2.4) 0.694

Low (<150) 0 (0) 4 (100.0) – –

Hemoglobin level (g/dL)

Normal 39 (36.8) 67 (63.2) 1
Mild anemia 7 (22.6) 24 (77.4) 2.0 (0.78–5.1) 0.145

Moderate anemia 11 (35.5) 20 (64.5) 1.1 (0.45–2.4) 0.894

Severe anemia 2 (100.0) 0 (0) – –

Abbreviations: MHAQ, Modified Health Assessment Questionnaire; anti-CCP, anti-cyclic citrullinated peptide; OR, odds ratio; CI, confidence interval.
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This is because inflammation of the synovia extends to involve the articular cartilage.10,11 These findings are
consistent with findings from an earlier study on RA in Uganda by Kanyerezi and Lutalo, which demonstrated that
small joints were the most commonly involved in the disease.12 These findings show that the majority of the patients in
our setting present with early disease, as demonstrated by Fleming et al in a study on the pattern of joint involvement in
early RA.13

Table 5 Multivariable Logistic Analysis for Factors Associated with Disease Severity

Characteristic Adjusted Odds Ratio (95% CI) p-Value

Gender
Male 1

Female 0.5 (0.1–2.5) 0.406

Educational level attained

None/primary 1
Secondary/tertiary 0.6 (0.2–1.8) 0.398

Smoking history
No 1

Yes 1.1 (0.1–7.5) 0.945

Duration of rheumatoid arthritis at study recruitment 0.9 (0.8–0.9) 0.004

Other chronic illness
No 1

Yes 0.4 (0.1–1.5) 0.165

Conventional medicine

No 1

Yes 1.3 (0.4–4.6) 0.675

Body mass index (kg/m2)

<18.5 1 (0.7–109.3) 0.099
18.5–24.9 8.5 (0.3–48.2) 0.300

≥25.0 3.8

Functional disability/MHAQ score 1.7 (1.4–2.2) <0.001

Rheumatoid factor (IU/mL) (n=164)
Negative 1

Positive 4.0 (0.7–22.0) 0.107

Anti-CCP (IU/mL) (n=159)

Normal (<7) 1

Elevated (≥7) 2.9 (0.5–16.0) 0.214

Platelet count (cells/L) (n=158)

Normal (150–450) 1
Elevated (>450) 0.4 (0.1–2.8) 0.394

Low (<150) – – –

Hemoglobin level (g/dL)

Normal 1

Mild 1.5 (0.3–6.6) 0.568
Moderate 1.1 (0.2–4.1) 0.982

Severe – – –

Abbreviations: MHAQ, Modified Health Assessment Questionnaire; anti-CCP, anti-cyclic citrullinated peptide; CI, confidence interval.
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Late manifestations of disease in the form of skeletal deformities were observed in 21% of the study participants. An
earlier Ugandan study demonstrated a higher percentage of late manifestations of the disease.12 For this study, we used
the 2010 ACR/EULAR criteria for classification of the disease, whereas the earlier studies used the Rome diagnostic
criteria, which distinguished established RA patients with complications such as subcutaneous nodules.14 Improvements
in diagnostics and medical training have probably also made it easier to improve early detection, early diagnosis and
institution of treatment during early RA, before the onset of complications. In the previous Ugandan study, radiological
changes in late disease were observed in 46 of the 76 participants,12 and in 51 of 76 participants in a Kenyan study.15

Subcutaneous nodules over the extensor surface of the hand, seen in 6% of our study participants, are a common feature
in late RA, as reported in several other studies; they were identified in 9% of the participants in Uganda,12 4.8% of
participants in Burkina Faso16 and 32% of participants in Kenya.15 Our findings on morning stiffness (62% of
participants) are comparable to other study findings in African17 and white populations,18 which demonstrated morning
stiffness to be a major finding in RA. Sicca symptoms (decreased tears, dry mouth, thirsty sensation), reported by 12% of
the participants in this study, are a prevalent extra-articular manifestation of RA.19 They have been described as one of
the most frequent extra-articular manifestations observed in Africans with RA, as described by Ndongo et al in a West
African study, which found sicca symptoms in almost 40% of the population with RA,17 whereas a large cohort study
found sicca symptoms to be less prevalent among white populations.20 As in other African studies, fatigue was not
a major symptom, with only 6% of participants in this study having it. A study in Nigeria21 described fatigue in less than
10% of participants. However, it has been a major finding in white populations; a British population study found 41% of
patients with RA to have fatigue.22

The findings of this study indicate that patients with RA in our setting have severe disease. We found that more than half
(65.3%) of our study participants had severe disease based on the DAS28. Our study was conducted at the national referral
hospital with the only attending rheumatologist in the country. It is possible that only severe cases are referred to this clinic,
and this may contribute to the high percentage of participants with severe disease that we enrolled into the study. There may
also be challenges and delays in making the diagnosis of early RA and initiating treatment, and hence patients present late with
severe disease. Unfortunately, our study did not determine the delay in initiating treatment, but it is probably way beyond the
recommended window of opportunity. Studies that have described delays in initiating methotrexate from the onset of
symptoms in high-income countries varied from 125 to 205 days.23–25 There are limited data from sub-Saharan Africa
regarding delay in diagnosis and initiation of treatment with DMARDs. Earlier research reported milder forms of the disease
with low morbidity and low seropositivity in Uganda,12 but later studies from African settings indicate severe disease with
high rates of seropositivity and extra-articular manifestations.17 The prevalence of RA remission in our setting was low, with
only 4.1% of the study participants achieving remission. This could be attributed to health-are system challenges in RA
diagnosis and treatment, limited rheumatological services countrywide and the challenges of maintaining regular supplies of
DMARDs, as these are purchased out of pocket by the patients. These findings may be attributed to improvements in the
diagnosis and detection of RA in populations. In one study on the severity of RA in sub-Saharan Africa, 71% of cases had
severe disease,26 and in another population-based study conducted in Congo,27 the mean disease severity as assessed by
DAS28 was high. Disease severity findings in western populations are similar to our study findings, with the majority of
patients having severe disease. In the ESPOIR (Étude et Suivi des POlyarthrites Indifférenciées Récentes) cohort, most
participants had severe disease; however, they had a higher remission rate, which may be attributed to better access to care and
the availability of better drugs.28,29

Participants with a functional status score >0.5, as determined by the MHAQ, had higher (20-fold) odds of developing
severe disease. A high functional status score has been related to the pain and swelling from the inflammatory process of
RA that create difficulty in the execution of daily activities.30 This finding is similar to what was seen in the West African
study by Ndongo et al17 and in the Mexican study by Glave-Testino et al.31 A longer duration of RAwas associated with
individuals having severe disease. This might be explained by late presentation for care, delayed initiation of DMARDs,
longer DMARD exposure and patients not responding to treatment as well as those with early disease. This may also
emphasize the window of opportunity for effective treatment of RA during the early stages of the disease.32,33
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Conclusions
Few patients with RA achieved remission in our settings and those having impaired functional status were associated
with having severe RA disease. Additional studies with more patients and including predictors of response may be
needed to elucidate this subject further.

Study Limitations
In this study, we did not perform quantitative measurements of RF despite its relative importance in determining its
association with severe disease. Less than half of the participants had a CRP carried out; this could have been used as an
alternative way to determine disease severity. CRP has been more standardized compared to ESR for the assessment of
severity in the DAS28. The small sample size numbers for some of the study parameters may have influenced the
robustness of the study; hence, a well-designed study may be needed to further explore this issue. There may have been
a referral bias in determining the severity of disease as patients with severe disease are likely to be referred to MNRH.
Disease severity was assessed once at the point of initial contact; this did not give us the opportunity to assess the
interaction of disease with disease-specific drugs.

Study Strength
Standardized tools were used to determine disease severity and functional disability.
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RA, rheumatoid arthritis; MNRH, Mulago National Referral Hospital; ACR, American College of Rheumatology;
EULAR, European League Against Rheumatism; RF, rheumatoid factor; anti-CCP, anti-cyclic citrullinated peptide;
CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; BMI, body mass index; MHAQ, Modified Health
Assessment Questionnaire; DAS28, Disease Activity Score based on 28-joint count; IQR, interquartile range; CI,
confidence interval; DMARD, disease-modifying anti-rheumatic drug; MCP, metacarpopharyngeal; PIP, proximal inter-
phalangeal; odds ratio; aOR, adjusted odds ratio.
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