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Abstract 

Background This paper estimates spatial inequalities of Rheumatoid Arthritis (RA) in Colombia and explores corre‑
lates of those disparities from a health system perspective.

Methods We apply descriptive epidemiology to healthcare administrative records for estimation of crude and age‑
standardized prevalences, and health systems thinking for identification of barriers to effective access in RA diagnosis.

Results The crude and age‑standardized RA prevalence for Colombia in 2018 is estimated at 0.43% and 0.36%, 
respectively. In the contributory regime, the binding constraint is effective access to rheumatologists in rural and 
sparsely populated areas; this constraint in workforce affects service delivery, and ultimately comes from the lack of a 
differentiated model for effective provision of healthcare in those areas (governance).

Conclusions There are opportunities for implementation of public health policies and health system interventions 
that would lead to a better identification of RA patients and the subsequent more precise estimation of RA preva‑
lence, and most importantly, to reduce exposition to risk factors and accurate diagnosis and treatment of RA patients.

Keywords Spatial inequalities, Health system, Workforce, Service delivery, Governance, Colombia, Rheumatoid 
arthritis

Background
Rheumatoid Arthritis (RA) is an autoimmune and 
inflammatory disease, that causes damage to several 
body systems; besides the commonly known effect on the 

joints, it can also affect the skin, eyes, lungs, heart and 
blood vessels [1, p.1050, 2]. RA affects quality of life and 
is a leading cause of functional disability and, when left 
untreated, the burden of the disease may even cause pre-
mature mortality [3]. Unequal access to treatment might 
severely exacerbate the effects on functional disability 
and premature mortality, and from there, it can decrease 
labor force participation and increase poverty and oppor-
tunities for social mobility, for both current and future 
generations [2].

Geography itself plays a core role in health [4], health-
care [5], and in the definition of health equity [6]. In 
the particular case of RA, space in the form of location 
of both the patient and the healthcare provider plays an 
important role in having effective access to healthcare. 
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For the first one, the functional disability caused by the 
natural history of the disease might become a critical 
obstacle for autonomous spatial mobility of the patient. 
For the second one, accurate healthcare for RA needs 
constant interaction with specialized workforce (rheu-
matologists or specifically trained internist) and the bed-
side evaluation and the physical exam in the diagnostic 
process [7, Ch.2] play a decisive role in getting to a pre-
cise diagnosis. Furthermore, RA has some biomarkers 
(e.g. Rheumatoid factor, C-Reactive Protein or Erythro-
cyte Sedimentation Rate) for diagnosis and prognosis 
but none of those work as a single conclusive biomarker, 
making the frequent physical interaction between the 
patient and the specialist even more important.

The purpose of this paper is to estimate spatial inequal-
ities of RA in Colombia and to explore correlates of those 
inequalities, using a health system perspective. In par-
ticular, we use administrative records at the health sys-
tem level to estimate the prevalence of RA and to identify 
spatial inequalities at the subnational level (departamen-
tos). In addition, based on the national scope and popula-
tion coverage of the data, we use health systems thinking 
[15, 16] for the case of RA to explore correlates of those 
disparities.

The paper contributes to the literature in several 
ways. First, it provides estimates of RA crude and age-
adjusted prevalence using administrative records, bring-
ing together the epidemiological and clinical part of the 
health system with the economic and financial side of the 
system. Second, it stresses the importance of space in RA 
as a determinant of health and healthcare inequalities. 
Finally, the paper looks beyond identification of dispari-
ties and explores correlates of the inequalities, including 
both risk factors and elements of the health system.

Method
Context
Colombia’s national healthcare system is based on the 
principles of solidarity and managed competition. Cur-
rently it is considered to have achieved universal health 
coverage, with 96% of its population enrolled in public 
health insurance. There is a mandatory benefits package 
defined by law that HMOs must secure for all patients in 
need; benefits include outpatient, inpatient, emergency 
care, procedures and medicines. There are two schemes 
within the system, one financed by employee-employer 
contributions, and one financed by general taxes that 
subsidizes the benefits package for people unable to 
pay contributions.Funds are distributed to HMOs using 
an age-sex and region adjusted capita. HMOs in both 
schemes are responsible for contracting healthcare pro-
viders (e.g. hospitals, laboratories, outpatient services) 
and creating a healthcare network based on the needs of 

its affiliates. People are free to choose their HMOs, and 
HMOs are free to choose their providers.

For the particular case of RA, Colombia has defined a 
clinical pathway [8] for a potential patient of RA [9], in 
line with the international evidence on diagnosis and 
treatment [10]. It recommends the use of ACR/EULAR 
as criteria for classification, and referral to rheumatolo-
gist for confirmation and initiation of treatment in no 
more than 12 and 16 weeks. Treat-to-target strategy has 
proven to have the best results [11]; it requires monthly 
follow-ups with the specialist, until remission [12] or 
low disease activity. Thus, timely access to a rheumatolo-
gist both in the first visit and the follow-ups are vital for 
accurate diagnosis, effective treatment and prevention of 
functional loss.

Model
We do an observational ecological multiple group study 
[13, 42] using descriptive epidemiology [14] and health 
systems thinking [15, 16] to estimate the occurrence of 
RA in Colombia and to explore correlates of the inequali-
ties in such occurrence. To begin with, we estimate RA 
prevalence as the measure of disease occurrence. For-
mally, individual j = 1, . . . , J belongs to a population of J 
individuals (population at risk), has a set hj,t of healthcare 
utilizations in year t (e.g. doctor visits, diagnostic imag-
ing, prescription drugs, etc), and a subset hRAj,t ⊆ hj,t is 
the set of utilizations directly related to RA. RA preva-
lence PRA

t  is estimated as the number of individuals with 
healthcare utilizations directly related to RA ( hRAj,t  = ∅ ), 
expressed as a proportion of population at risk (Eq. 1)

where I(·) is the indicator function that equals to 1 if con-
dition (·) is met, and 0 otherwise. Thus, RA prevalence is 
the number of people with healthcare utilizations directly 
related to RA in a given year, divided by the total popula-
tion in that year.

Individual j has a set of R determinants of health [6] 
and risk factors rj,t

R

r=1
 , which, for the case of RA, 

include mainly age, sex, genetic/inherited traits, smok-
ing, history of live births, early life exposures and obe-
sity [17]. We also include determinants related to the 
health system using a systems thinking approach [15, 
16]. Systems thinking is “an approach to problem solv-
ing that views problems as part of a wider dynamic sys-
tem”, where “one looks at the whole system rather than 
its individual parts.” [16] The system thinking approach 
is used to comprehensively explore binding constraints 
that might limit identification of cases or effective 

(1)PRA
t =

∑J
j=1

I
(

hRAj,t �= ∅
)

J
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access to healthcare. These health-system determinants 
are defined by the building blocks of a health system 
[18].

Under this framework, health disparities in RA are 
defined as inequalities or disparities in estimated RA 
prevalence between two categories/values of the same 
risk factor (e.g. between age groups), that is PRA

r′,t �= PRA
r′ ′,t , 

where r ′ and r ′ ′ are two categories of values for the risk 
factor r . We focus on spatial inequalities, defined as 
differences in RA prevalence at the subnational level 
(among departamentos), and explore correlates of 
those differences by linking them to spatial disparities 
in risk factors and health system’s building blocks. Spa-
tial analysis at the subnational level (departamento) is 
accurate because aggregation at the country level fails 
to capture disparities, and aggregation at lower spa-
tial levels such as municipalities breaks down the con-
formation of the network of healthcare providers by 
the health insurer in a particular region, specially for 
provision of specialized healthcare such as a visit to a 
rheumatologist.

For specific risk factors and determinants, we combine 
the estimation of core indicators for risk factors with a 
diagnosis of the six building blocks of Colombia’s health 
system in RA in order to use systems thinking to com-
prehensively understand the nature of inequalities in RA 
prevalence. Regarding risk factors, for age, we calculate 
Age-Standardized prevalences [19] to remove the effect 
of age on RA inequalities. To calculate the Age-Stand-
ardized prevalence, we multiply the RA prevalence for 
each age group by the average age structure of the world’s 
population expected over the next generation from 2000 
to 2025, called the standard population weight, published 
by PAHO [19]. The standard population is reported in 
the PAHO table up to the 100+ age group, but we report 
the 80+ category by multiplying every age-specific rate 
in the 80–100+ interval with its respective five-year 
population weight. We also calculate the aging index at 
the subnational level [20]. For the other risk factors, we 
estimate the composition of population by sex, smoking 
prevalence, history of live births and obesity at the sub-
national level. We do not include early life exposures and 
genetic/inherited traits because, to our knowledge, they 
are unobservable in the sense that there are no admin-
istrative records or surveys with data at the subnational 
level for them. As for the health system, we consider the 
six building blocks of a health system, namely, (i) service 
delivery, (ii) health workforce, (iii) information, (iv) medi-
cal products, vaccines and technologies, (v) financing, 
and (vi) leadership and governance [18]. Finally, we use 
a linear regression model [21] for exploratory analysis on 
the joint correlation between risk factors, health system 
variables and spatial disparities in RA prevalence.

Data
The core dataset is the suficiencia database, which 
records all healthcare utilizations of every individual 
insured by the population covered with public insurance. 
The suficiencia database is used to define the pure pre-
mium of the public health insurance, and the Ministry of 
Health applies a set of validation criteria for inclusion of 
submitted records in the dataset; both are strong incen-
tives for good-quality data [22].

We limit the analysis to people enrolled in the contribu-
tory regime in 2018. RA patients are defined as individu-
als with at least one healthcare utilization directly related 
to RA, either via diagnosis using the International Clas-
sification of Diseases (ICD-10) or via Classification of 
drugs using the Anatomic Therapeutic Chemical (ATC) 
Classification; to control for suspicious but not con-
firmed cases, we do the analysis also for patients with at 
least two healthcare utilizations. The ICD codes included 
are M058, M059, M060, M068 y M069, and the ATC 
codes included are the ones used by the Colombia’s drug 
administration agency (Invima) for the following drugs: 
Abatacept, Adalimumab, Baricitinib, Certolizumab, 
Etanercept, Golimumab, Infliximab, Leflunomida, Meto-
trexate, Rituximab, Sulfasalazina, Tocilizumab, Tofaci-
tinib, Azatioprina, Ciclofosfamida and Micofenolato.

We also use microdata from the nationally representa-
tive surveys used as official sources of information for 
each risk factor. Thus, smoking prevalence by depar-
tamento is estimated using the National Quality of Life 
Survey (Encuesta de Calidad de Vida - ECV) in 2018; for 
live births, we use the Demographic and Health Survey 
(Encuesta Nacional de Demograf ía y Salud - ENDS) in 
2015; for obesity, we use the National Survey on Nutri-
tional Situation (Encuesta Nacional de situación Nutri-
cional - ENSIN) in 2015; finally, we used data from the 
2018 Colombia’s Census of Population and Housing to 
calculate variables on population’s ageing at the subna-
tional level, namely, population older than 59, the old-age 
dependency ratio and the aging index.

For health system analysis we combine both quantita-
tive and qualitative information on the health system’s 
building blocks. Service delivery is analyzed using the uti-
lization of healthcare in the Suficiencia dataset, as well as 
the number of prescriptions and patients from MIPRES 
for 2018. For health workforce, we used the registry of 
rheumatologists’ location collected by the Asociación 
Colombiana de Reumatología (National Association of 
Rheumatologists). For information, we identified and 
reviewed all the sources of information that are being 
used in the health system to identify RA patients; this 
was used for both external validation of our estimates 
and for the systems-thinking analysis in the informa-
tion building block. For medical products, vaccines and 
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technologies, we look at the benefits package and the 
coverage of technologies provided by the public health 
system. For financing, we look at the benefits plan in the 
public health insurance. Finally, for leadership and gov-
ernance, we look at the institutional structure that the 
health system has for provision of healthcare for RA 
patients.

All data used for the analysis is secondary data either 
from national surveys or administrative records; there-
fore, institutional review board or ethics committee 
approval is not required for this type of study.

Results
Health outcomes and disparities
Table 1 shows that the studied population is 16.9 million 
people (33.8% of Colombia’s population). In this exposed 
population, under the criteria of at least one healthcare 
utilization directly related to RA, the number of RA 
patients is 87,145 and the estimated RA prevalence is 
0.51%; under the criteria of at least two healthcare utili-
zations, the number of RA patients is estimated at 73,168 
and the estimated RA prevalence is 0.43%. Since the cri-
teria of at least two healthcare utilizations is more pre-
cise in identifying RA patients, from now on we limit the 
analysis only to those patients. By sex, female prevalence 
is 4.49 times that of male, and there is an increasing gra-
dient of prevalence over age. Finally, when adjusted by 
age, RA prevalence goes down to 0.36%.

Table  2 shows the estimates at the subnational level 
(departamentos). Among departamentos population 
coverage varies from 0.3% to 68%. The population under 
study (contributory regime) is more concentrated (60%) 
than total population (38%) in 3 main and economically 
wealthy regions: Bogotá (Colombia’s capital), Antioquia 

and Valle del Cauca. Most estimates of RA prevalence 
range between 0.1% (Vichada) and 0.68% (Caldas), and 
such variation evidences the important disparities in 
disease occurrence as well as in the local health systems’ 
capacity to diagnose patients; also, those disparities hold 
when adjusting for differences in age structure.

These disparities in RA prevalence were grouped in 
three different categories to identify patterns of RA prev-
alence and determinants within each category. The clas-
sification was done by sorting departamentos by A-S RA 
prevalence and using as thresholds the highest change 
in prevalence between consecutive pairs of departamen-
tos. The first group was defined as departamentos with 
low A-S prevalence (<0.24%) including Putumayo, Meta, 
Arauca, Chocó, Casanare, La Guajira, Vichada, A. San 
Andrés y Vaupés; second, departamentos with medium 
prevalence (<0.4%) including Cesar, Bogotá, Quindío, 
Cundinamarca, Magdalena, Valle del Cauca, Norte de 
Santander, Caquetá, Sucre, Santander, Guaviare, Tolima, 
Bolívar, Huila, Atlántico, Putumayo; third, departamen-
tos with high prevalence (>0.40%) including Nariño, Cal-
das, Amazonas, Córdoba, Boyacá, Risaralda, Antioquia, 
Cauca. Also, Guainía and Vaupés have the lowest values 
for population exposed, making the estimates for preva-
lence unreliable; for that reason, we exclude them from 
the analysis thereon. The median value of the remain-
ing departamentos is around 0.3%, a reasonable value of 
RA prevalence in South America [24]. With the excep-
tion of Meta, the group of low prevalence corresponds 
to rural departamentos with sparsely populated areas; 
this is relevant because despite of having population-
wide administrative records, most of the people in these 
departamentos are enrolled in the subsidized regime 
and therefore the data does not accurately represent the 

Table 1 Estimated prevalence for Rheumatoid Arthritis (Colombia, 2018)

Data from Ministerio de Salud y Protección Social de Colombia, Suficiencia dataset. population refers to exposed individuals, defined as individuals enrolled in 
mandatory public health insurance in the contributory regime. ≥ 1 refers to patients with at least one utilization of healthcare directly related to Rheumatoid Arthritis 
(RA), and ≥2 refers to those with at least two of those utilizations. Age-Standardized (AS) Prevalence calculated following the method and standard population 
defined in [19].

Group Population Patients Prevalence A-S prevalence

≥ 1 ≥ 2 ≥ 1 (%) ≥ 2 (%) ≥ 1 (%) ≥ 2 (%)

Total 16,907,798 87,145 73,618 0.5154 0.4354 0.4361 0.3683

Sex

Female(F) 8,836,742 71,936 61,182 0.8141 0.6924 0.6593 0.5607

Male (M) 8,071,056 15,209 12,436 0.1884 0.1541 0.1690 0.1379

Age 0–19 4,411,946 1,087 687 0.0246 0.0156 0.0082 0.0051

20–39 5,729,805 10,737 8,811 0.1874 0.1538 0.0169 0.0133

40–59 4,272,424 36,185 31,019 0.8469 0.726 0.0568 0.0466

60–79 2,112,652 34,192 29,261 1.6184 1.385 0.1855 0.1589

80+ 377,563 4,944 3,840 1.3095 1.017 0.1687 0.1443
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situation of RA in those locations. This grouping is rel-
evant because it allows to more precisely look beyond 
the RA prevalence in terms of exploring correlates of 
those disparities in quantifiable indicators of RA risk fac-
tors and health system’s building blocks; These indica-
tors are shown in Tables 3 and 4, respectively, sorted by 
prevalence.

Regarding risk factors, Table  3 shows that the aging 
index tends to be higher in departamentos with high 
RA prevalence. Also, the relative difference in the 

average of aging index between departamentos with 
high and medium prevalence is lower than that between 
departamentos of medium and low prevalence, suggest-
ing that departamentos with low RA prevalences tend 
to have younger populations and lower affiliation to the 
contributory regime. Sex composition does not seem to 
play a role in disparities in RA prevalence because its 
spatial variation is negligible. Regarding the history of 
live births, there is wide heterogeneity, and such het-
erogeneity is higher in departamentos with high RA 

Table 2 Estimated RA prevalence by Departamento (≈ State) (Colombia, 2018)

Data from Ministerio de Salud y Protección Social de Colombia, Suficiencia dataset. population refers to exposed individuals, defined as individuals enrolled in 
mandatory public health insurance in the contributory regime. ≥ 1 refers to patients with at least one utilization of healthcare directly related to rheumatoid disease, 
and ≥ 2 refers to those with at least two of those utilizations. Age groups defined as the ones used for calculation of the premium of the public health insurance 
(Unidad de Pago por Capitación - UPC).

Population Patients Prevalence A-S prevalence

1 2 1 (%) 2 (%) 1 (%) 2 (%)

Amazonas 13,542 81 64 0.5981 0.4726 0.6121 0.4712

Antioquia 3,007,324 17,380 15,613 0.5779 0.5192 0.4740 0.4262

Arauca 20,258 48 36 0.2369 0.1777 0.2679 0.2118

A.San Andrés, P Y C 39,316 60 48 0.1526 0.1221 0.1334 0.1054

Atlántico 857,561 2,847 2,417 0.3320 0.2818 0.2914 0.2475

Bogotá, D.C. 5,036,963 26,470 22,376 0.5255 0.4442 0.4544 0.3837

Bolívar 475,277 1,644 1,377 0.3459 0.2897 0.3187 0.2668

Boyacá 227,287 1,691 1,263 0.7440 0.5557 0.6201 0.4620

Caldas 363,846 2,906 2,472 0.7987 0.6794 0.5834 0.4958

Caquetá 40,225 167 134 0.4152 0.3331 0.4112 0.3280

Casanare 61,997 131 100 0.2113 0.1613 0.2463 0.1911

Cauca 201,971 1,215 1,003 0.6016 0.4966 0.4921 0.4072

Cesar 239,821 1,136 887 0.4737 0.3699 0.5012 0.3923

Chocó 29,809 68 63 0.2281 0.2113 0.2103 0.1939

Córdoba 247,873 1,551 1,286 0.6257 0.5188 0.5576 0.4622

Cundinamarca 1,093,278 5,155 4,202 0.4715 0.3843 0.4507 0.3672

Guainía 143 ‑ ‑ 0.0000 0 0.0000 0.0000

Guaviare 10,011 25 19 0.2497 0.1898 0.3236 0.2692

Huila 157,526 674 476 0.4279 0.3022 0.3761 0.2665

La Guajira 97,734 208 164 0.2128 0.1678 0.2252 0.1796

Magdalena 240,492 1,043 887 0.4337 0.3688 0.4197 0.3577

Meta 208,264 562 454 0.2698 0.218 0.2630 0.2128

Nariño 126,323 1,428 1,082 1.1304 0.8565 0.8333 0.6340

Norte De Santander 217,531 1,128 930 0.5185 0.4275 0.4133 0.3368

Putumayo 10,399 40 27 0.3847 0.2596 0.3443 0.2318

Quindio 175,347 1,177 908 0.6712 0.5178 0.4790 0.3747

Risaralda 390,168 2,641 2,233 0.6769 0.5723 0.5282 0.4473

Santander 795,812 2,999 2,471 0.3768 0.3105 0.3276 0.2700

Sucre 97,236 461 371 0.4741 0.3815 0.4032 0.3271

Tolima 329,664 1,342 1,106 0.4071 0.3355 0.3257 0.2682

Valle Del Cauca 2,086,961 10,856 9,142 0.5202 0.4381 0.4004 0.3371

Vaupés 1,562 1 1 0.0640 0.064 0.0316 0.0316

Vichada 6,277 10 6 0.1593 0.0956 0.2045 0.1223



Page 6 of 11Maldonado et al. BMC Rheumatology            (2023) 7:19 

prevalence. Prevalence of smoking is higher in depar-
tamentos with high RA prevalence, and it smoothly 
decreases when moving to lower categories of RA 
prevalence. Regarding obesity, the connection with RA 
prevalence seems to be counterintuitive because depar-
tamentos with high RA prevalence have lower preva-
lence of adult obesity.

Health system
Medical products, vaccines and technologies
Colombia has the same generous health benefit plan 
(PBS) for all population [25], and when prescribed 
technologies are not included, patients can access them 
using a system for records of prescriptions out of the 
benefit plan (MIPRES). For the specific case of RA, the 

Table 3 RA Quantifiable risk factors related to population (Colombia, 2018)

Data from Ministerio de Salud y Protección Social de Colombia, Suficiencia dataset. population refers to exposed individuals, defined as individuals enrolled in 
mandatory public health insurance in the contributory regime. ≥ 2 refers to patients with at least two of utilizations directly related to Rheumatoid Arthritis (RA). Age-
standardized prevalence calculated following the method and standard population defined in [19].

Departamento A-S prevalence 
(%)

Aging index (%) Female (%) Smoking (%) W. No children Adult 
obesity 
(%)

(age 30–49) (%)

High

 Nariño 0.63 38.3 49.81 5.78 8.76 16.96

 Caldas 0.50 57.07 51.10 8.6 16.25 16.41

 Amazonas 0.47 12.45 49.91 5.01 5.28 27.09

 Córdoba 0.46 29.28 49.93 3.94 10.45 17.87

 Boyacá 0.46 45.09 49.82 5.28 11.61 16.89

 Risaralda 0.45 52.5 51.33 6.72 10.42 16.13

 Antioquia 0.43 39 51.12 8.02 15.18 17.63

 Cauca 0.41 33.29 49.36 4.25 7.75 17.87

Medium high

 Cesar 0.39 19.36 50.07 4.13 6.17 17.41

 Bogotá, D.C. 0.38 40.56 51.54 7.93 14.07 16.73

 Quindio 0.37 63.2 50.90 6.98 11.91 18.02

 Cundinamarca 0.37 36.6 50.17 6.24 9.64 17.14

 Magdalena 0.36 23.13 49.43 4.71 8.27 21.5

 Valle Del Cauca 0.34 40.58 51.59 6.4 14.65 22.98

 Norte De Santander 0.34 29.33 50.47 5.25 7.63 17.6

 Caquetá 0.33 19.43 50.01 3.2 4.78 21.62

Medium low

 Sucre 0.33 29.55 49.34 5.68 10.05 16.7

 Santander 0.27 40.17 50.56 5.83 11.69 15.97

 Guaviare 0.27 14.7 47.96 5.55 3.85 22.84

 Tolima 0.27 47.39 50.07 6.82 11.66 18.96

 Bolívar 0.27 26.83 49.99 4.15 8.55 19.72

 Huila 0.27 27.37 49.84 4.16 9.67 19.73

 Atlántico 0.25 29.06 50.56 3.79 13.18 22.94

 Putumayo 0.23 20.56 49.54 1.92 7.93 24.14

Low

 Meta 0.21 26.02 50.14 6.27 6.53 23.58

 Arauca 0.21 19.2 49.84 2.89 7.32 20.8

 Chocó 0.19 15.92 49.83 4.13 6.15 22.8

 Casanare 0.19 18.18 49.39 5.2 5.47 19.72

 La Guajira 0.18 13.29 50.49 4.41 11.27 19.48

 Vichada 0.12 8.14 49.50 2.92 5.59 26.87

 A.San Andrés, P Y C 0.11 30.17 51.55 3.59 10.48 28.38

 Vaupés 0.03 7.62 50.01 12.81 7.46 10.93

 Guainía ‑ 8.98 48.62 7.55 3.38 21.88
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PBS includes all medications and procedures in the 
clinical pathway [26]; moreover, it includes almost all 
treatments available in developed countries, such as 
conventional synthetic DMARD (Disease-Modifying 
Antirheumatic Drug), targeted synthetic DMARD and 

biologic DMARD. Moreover, we do not identify any 
barrier to effective access to medications because the 
Health Management Organizations (HMOs) can deliver 
the medication all over the country, and the network 
of prescription delivery services has a wide coverage of 
municipalities.

Table 4 RA Quantifiable risk factors related to health systems (Colombia, 2018)

Data from Ministerio de Salud y Protección Social de Colombia, Suficiencia dataset. population refers to exposed individuals, defined as individuals enrolled in 
mandatory public health insurance in the contributory regime. ≥ 1 refers to patients with at least one utilization of healthcare directly related to Rheumatoid Arthritis 
(RA), and≥2 refers to those with at least two of those utilizations. Age-standardized prevalence calculated following the method and standard population defined in 
[19].

Departamento A-S prevalence (≥ 2) (%) Contributory regime (%) # Utilizations (per patient/
year)

Rheumatologists 
(Per 100,000 
people)

High

Nariño 0.63 19.63 71.02 2.37

Caldas 0.50 53.26 93.59 0.82

Amazonas 0.47 24.35 40.19 0

Córdoba 0.46 18.78 67.75 1.61

Boyacá 0.46 40.39 85.28 0.88

Risaralda 0.45 60.19 80.06 1.54

Antioquia 0.43 61.49 100 1.53

Cauca 0.41 23.62 76.24 0.5

Medium high

Cesar 0.39 28.49 85.62 0.83

Bogotá, D.C. 0.38 82.69 83.55 1.77

Quindio 0.37 54.46 76.86 0.57

Cundinamarca 0.37 60.67 80.07 0.46

Magdalena 0.36 28.1 87.49 1.25

Valle Del Cauca 0.34 59.11 86.3 1.2

Norte De Santander 0.34 32.81 60.77 0.92

Caquetá 0.33 21.54 53.52 0

Medium low

Sucre 0.33 16.39 72.71 0

Santander 0.27 53.49 75.06 1.26

Guaviare 0.27 23.54 69 0

Tolima 0.27 41.68 70.02 0.3

Bolívar 0.27 30.71 72.63 1.47

Huila 0.27 31.59 73.4 3.81

Atlántico 0.25 44.84 82.12 1.63

Putumayo 0.23 15.55 65.89 0

Low

Meta 0.21 46.13 74.01 0.96

Arauca 0.21 20.64 31.22 0

Chocó 0.19 12.83 51.27 0

Casanare 0.19 42.05 49.75 0

La Guajira 0.18 16.87 51.79 0

Vichada 0.12 12 28.17 0

A.San Andrés, P Y C 0.11 74.81 39.46 0

Vaupés 0.03 11.58 7 0

Guainía 0.00 11.69 0 0
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Financing
Colombia’s health system has funding coming from gen-
eral taxes and payroll contributions, and the funding is 
spent in providing the PBS for all population [25]. For 
RA, the inclusion of all technologies provides financial 
protection from catastrophic risk expenditure. Despite 
that scope, the contributory regime has a potentially 
binding constraint related to extended Out-Of-Pocket 
expenditure [27], because the PBS for that regime does 
not cover transport to reach healthcare providers, which 
might become particularly expensive in rural and sparsely 
populated areas.

Information
Regarding information, the country has administrative 
records on healthcare utilization for RA via RIPS, sufi-
ciencia and most importantly from CAC, that records 
not only morbidity in incidence and prevalence, but also 
health risk management via monitoring of the clinical 
pathway for identified and validated RA patients. Fur-
thermore, as shown in Tables 3 and 4, when combining 
multiple sources of information it is possible to have reli-
able information on health status, health determinants, 
and health systems performance.

Workforce
The clinical pathway for RA suggests that effective access 
to rheumatologists is essential for precise diagnosis and 
the subsequent estimation of prevalence. Table  4 shows 
that this is not the case in all departamentos: except for 
Meta, departamentos with low prevalence have zero 
rheumatologists, showing a clear barrier to health-
care access. There is no universally accepted minimum 
number of rheumatologists for a country [28]. From an 
empirical perspective, an overall rate of 1 rheumatolo-
gist per 106,838 people in Latin American countries, and 
for Colombia the rate is 1 per 253,255 [28]; given that 
Colombia’s population from the 2018 Census of Popula-
tion was 48,258,494 people, we estimate that the number 
of people per rheumatologist is 208,111.

Service delivery
The binding constraint in workforce translates into a 
binding constraint in service delivery.Table 4 shows that 
there is access to general healthcare in departamentos 
with low prevalence, suggesting that there are no bind-
ing restrictions in access to laboratory tests and imaging 
studies.

This result suggests that the lack or rheumatologists 
in rural and sparse areas might be leading to underes-
timation of RA prevalence; furthermore, the binding 
constraint in workforce translates in limitations on ser-
vice delivery for screening and accurate diagnosis of RA, 

meaning that there is an important gap between observed 
and expected RA patients in those areas.

Leadership/governance
Even though there was a pilot of a differentiated model 
for provision of healthcare in rural areas [29], as of today 
there is no such model operating at the national scale to 
guarantee provision of specialized healthcare, as the one 
required in the clinical pathway for people living in rural 
and sparsely populated areas. Telemedicine should be an 
important component of such model [30, 31], in addition 
to strategies to overcome the safety and economic bar-
riers for spatial mobility of rheumatologists. In general, 
even though there are strengths on provision of health-
care in RA in technologies, financing and information, 
this does not necessarily translate into government-level 
decisions to tackle barriers to healthcare access in depar-
tamentos with apparently low-income RA prevalence.

Systems thinking
Bringing the health systems building blocks together, 
the analysis shows that there are binding constraints for 
effective access to RA diagnosis that are relevant for spa-
tial disparities in RA; in particular, timely access to rheu-
matologists in rural and sparsely populated areas.

Discussion
We found an estimated RA prevalence of 0.43% in 2018, 
important spatial disparities in that prevalence and some 
risk factors (population aging and smoking) strongly cor-
related with those disparities. The health systems think-
ing analysis suggested that the binding constraint for RA 
in Colombia is workforce in rural and sparse areas, which 
directly affects service delivery, and the reason behind 
that seems to be the lack of a healthcare provision model 
in those areas (governance). When looking at risk factors 
and elements related to the health system simultaneously, 
we found that there are opportunities for action on both 
prevention diagnosis and treatment of RA [32]. Moreo-
ver, results of an exploratory linear regression analysis 
(Table  5) suggests that there is joint significance of the 
variables involved, and that the explanatory power of 
these factors reaches about 60%; this suggests that a com-
prehensive approach tackling the binding constraints for 
diagnosis and treatment of RA as well as exploiting the 
full potential of public health intervention on risk factors 
can significantly reduce disparities in RA.

There are previous estimates of RA prevalence from 
other sources such as Cuenta de Alto Costo (CAC), 
with an RA prevalence of 0.408% and an age-adjusted 
RA prevalence of 0.395%, other local estimates of 0.52% 
[23], regional estimates of 0.3% [24] and global estimates 
of 0.5–1% [2]. The proximity of our estimates with the 



Page 9 of 11Maldonado et al. BMC Rheumatology            (2023) 7:19  

previous ones seems to externally validate our results; 
however, previous studies do not specify the age groups 
or the standard age structure used (CAC), or whether any 
standardization was done in the estimates [23, 24], and 
thus they are not directly comparable.

The main limitations of the study are the natural limita-
tions of ecological studies, that is, the loss of information 
from using aggregate data, the upward bias in correla-
tions from working at the group level rather than at the 
individual level, the impossibility of doing causal infer-
ence, and the risk of the ecological fallacy [42]. Since 
these limitations come from the nature of the study, it is 
not possible to overcome them; instead, we have limited 
the scope of the arguments derived from the data analysis 
to keep them at the group level. Despite these limitations, 
the estimates have an important value in the literature 
because they introduce environmental aspects, which is 
the main contribution of ecological studies, and they take 
the analysis of RA prevalence to a health-system level, a 
level necessary for health policy.

Regarding other potential limitations, the dataset might 
have measurement error due to its nature of administra-
tive records. However, the asymptotics from population 
coverage, the incentives for accurate record of data and 
the validation criteria from the Ministry of health seem 
to be working in correcting that error, because the prox-
imity of estimated RA prevalence to those from global, 
regional and local studies suggest that such correction is 

taking place and estimates are valid. This is an important 
result, as the suficiencia database connects diagnosis, 
healthcare provision and costs, opening an opportunity 
in future research to estimate costs of provision of health-
care for RA and spatial differences in such provision and 
costs. There might be additional noise from using data on 
some risk factors for years other than 2018. However, we 
chose the most reliable sources on those variables with 
the closest date to 2018, given that such data is not pro-
duced every year. Also, those risk factors at the subna-
tional level are not expected to have sharp variations in 
the short run.

The connection between RA prevalence, risk factors 
and health system conditions is complex in the sense 
that it is nonlinear, it has two-way causality, and there are 
multiple and dynamic interactions among them [33]. Fur-
thermore, not all aspects of each factor and condition can 
be quantified, and in those that can be, there are multi-
ple ways to measure them, and many of them might have 
measurement error. For that reason, the analysis of joint 
significance and correlates of the variability in RA preva-
lence is only exploratory because we recognize that a lin-
ear static regression is an extremely weak representation 
of the complexity behind those disparities in RA preva-
lence. Despite that limitation, we find value in bringing 
together new estimates of RA prevalence with quantifi-
able measures of most risk factors and some of the health 
system building blocks; also, the exploratory joint analy-
sis suggests that there are comprehensive actions on risk 
factors and binding constraints at the health system level 
can significantly decrease both total RA prevalence and 
spatial disparities. Examples of these actions are, in the 
side of risk factors, an accurate implementation of the 
comprehensive set of interventions to control smok-
ing specified in the Framework Convention on Tobacco 
Control, and, in the side of provision of healthcare, a 
comprehensive health workforce strategy that sets up 
interdisciplinary groups (nurses, general practitioners, 
specialists) scattered across different spatial locations 
and effectively support their interaction with telemedi-
cine to improve diagnosis and treatment in rural and 
sparse areas.

Conclusions
On risk factors, the analysis highlights the importance 
of local implementation of effective policies on tobacco 
control [34, 35] and obesity [36], 37, Part4), taking into 
account the particular conditions of the country [38]. At 
the same time, it is urgent to accelerate the adaptation 
of the health system and social protection systems to 
accurately respond the to the needs of an aging popula-
tion [39], especially in the workforce and service delivery 
building blocks [40, 41]. As a last point, findings related 

Table 5 Regression analysis (Colombia, 2018)

Variable RA prevalence

Intercept − 0.023050606

(0.0241)

\% population in the contributory regime − 0.000064**

(0.00002)

\# healthcare utilizations 1.52711E−09

(0)

\# Rheumatologists − 2.65466E−05

(0.00005)

Aging Index 0.01449***

(0.00311)

\% Female 0.053714814

(0.0495)

Smoking prevalence − 0.011650366

(0.01533)

\% Women with no children − 0.000201875

(0.00014)

Obesity prevalence − 2.40364E−05

(0.00009)

\% Population 60+ 2.89295E−09

(0)
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to rural and sparse areas highlight the need of a similar 
analysis for the population in the subsidized regime, a 
regime that concentrates the people living in those areas. 
In terms of health policy, the analysis highlights the need 
of implementation of public health policies and health 
system interventions to better identify RA patients, to 
have a more precise estimation of RA prevalence, and 
most importantly, to reduce exposition to risk factors and 
accurate diagnosis and treatment of RA patients. One 
example of this need is the urgency of a differentiated 
model for effective provision of healthcare in those areas 
(governance).
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