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ABSTRACT

OBJECTIVE: To assess difficulties in the accessibility to tuberculosis diagnoses
in the health services in Brazil.

METHODS: The study was carried out in 2007 and surveyed tuberculosis
patients treated in the primary care services in the cities of Ribeirdo Preto,
Sao José do Rio Preto, Itaborai (these three in Southeastern Brazil), Campina
Grande and Feira de Santana (these two in Northeastern Brazil). The instrument
“Primary Care Assessment Tool” was used, adapted to assess tuberculosis care
in Brazil. Tuberculosis diagnosis in the health services was assessed by means
of multiple correspondence factor analysis.

RESULTS: The accessibility to the diagnosis was represented by the dimensions
“locomotion to the health service” and “assistance service” in the factorial
plan. The patients from Ribeirao Preto and Itaborai were associated with more
favorable conditions to the dimension “locomotion to the health service” and
the patients from Campina Grande and Feira de Santana were associated with
less favorable conditions. Ribeirdo Preto presented more favorable conditions
to the dimension “assistance service”, followed by Itaborai, Feira de Santana
and Campina Grande. Sao José do Rio Preto presented less favorable conditions
to both dimensions, “locomotion to the health service” and “assistance service”,
compared to the other cities.

CONCLUSIONS: The factor analysis enabled the visualization of the
organizational characteristics of the services that provide tuberculosis care. The
decentralization of the actions to the family health program and reference centers
seems not to present a satisfactory performance regarding accessibility to the
tuberculosis diagnosis, as the form of services organization was not a determinant
factor to guarantee the accessibility to the early diagnosis of the illness.

DESCRIPTORS: Tuberculosis, diagnosis. Health Services Accessibility.
Delivery of Health Care, organization & administration. Equity in
Access. Family Health Program. Health Services Evaluation.

INTRODUCTION

Tuberculosis (TB) was present as a public health problem in Brazil during the
entire 20™ century, being known as a “neglected calamity”!” that has not been
solved yet in the 21% century.’

The strategy of the Directly Observed Treatment, Short-course (DOTS), pro-
posed by the World Health Organization (WHO) in 1993 and implemented in
several regions of the world has increased cure rates in many places.” However,



such strategy has been variably and limitedly successful
when it comes to reducing the incidence rates of TB in
developing countries, mainly in large metropolises with
high health inequality and/or high prevalence of HIV
infection. In the Stop TB/WHO Plan for world-wide
control of TB for 2006-2015 in developing countries,
one of the additional strategies considered as priorities
is the increased detection of TB cases in different socio-
economic and clinical-epidemiological scenarios by
means of the strengthening of the health system both in
primary care and in more complex health units, public
or private, associated with social mobilization.?

TB diagnosis is still delayed and there is the need for
greater efficacy in health accessibility.>!®! The fact
that the infected individuals do not have access to the
health services contributes to the lack of diagnosis in
many cases, '° constituting health inequality.?

The deterioration of the public health service has
resulted in difficulties in the accessibility to these
services, failure in the distribution of anti-tuberculosis
drugs and lack of human resources trained to diagnose,
notify and follow up the patient with TB.! These factors
hinder the control of the disease.

A study in the city of Petropolis (state of Rio de Janeiro)
that evaluated the accessibility to primary healthcare ser-
vices identified that one of the barriers is that the units are
open only until 6 p.m."?In S&o Paulo (SP), accessibility
was perceived by users, professionals and managers as
the worst dimension in the two primary care modalities:
Programas de Saude da Familia (PSF — Family Health
Programs) or Ambulatorios com Programas de Controle
de Tuberculose (Amb-PCT — Reference Centers with
traditional Tuberculosis Control Programs).®

A study carried out in the municipality of Sdo José do
Rio Preto (SP) reported difficulties in health services
accessibility,?* as the patient must return to the health
units several times until he receives the diagnosis and
begins the treatment.?

The primary care network has been responsible for the
actions of Programa de Controle da Tuberculose (PCT —
Tuberculosis Control Program) since 2001. The actions
can be performed in the services, in the PSF and also in
traditional reference centers with vertical organization
and a specialized team.'* In 2006, TB was included as a
strategic action of the National Primary Care Plan, with
indicators to be monitored and assessed.

This work aimed to assess difficulties in health services
accessibility for tuberculosis diagnoses in different
regions of Brazil.
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METHODS

The research study® involved five priority municipalities
of'the Southeast (Ribeirdo Preto, Sdo José do Rio Preto
and Itaborai) and Northeast (Campina Grande and Feira
de Santana) regions of Brazil. The inclusion criteria
were: the DOTS strategy must have been implemented
for at least five years and researchers must be integrated
into the primary care services.

The surveyed municipalities were characterized ac-
cording to the organization of TB care, PSF coverage
and supervised treatment (ST) in 2007: Ribeirao Preto
(SP), low PSF coverage (23%) and high ST coverage
(76%); Campina Grande (PB), high PSF coverage
(71%) and low ST coverage (16%); Feira de Santana
(BA), high PSF coverage (60%) and low ST coverage
(2%); Sao José do Rio Preto (SP), low PSF coverage
(12%) and high ST coverage (83%); Itaborai (RJ),
high PSF (70%) and ST (100%) coverage. In all the
municipalities, TB care was organized in a reference
center with PCT teams and Ribeirao Preto also had
PCT teams regionalized in five health districts. In
Itaborai, TB care was part of the PSF (64.7%).

To evaluate the accessibility to the diagnosis, the in-
strument “Primary Care Assessment Tool” was used,
validated by Almeida & Macinko'®(2006) and adapted
to TB care by Villa & Ruffino-Netto (2009).> The
instrument has questions related to accessibility to the
diagnosis in the health services. These questions are
specific to each essential organizational component of
primary care for the actions of TB control. In addition,
there are questions about the patient’s profile, clinical-
epidemiological information and current health status.
The present study used specific questions related to
accessibility to the diagnosis and patient’s profile. The
definition of accessibility in the instrument considered
the location of the health unit that is close to the popula-
tion it services, the days and time in which it is open,
the degree of tolerance for unscheduled medical visits
and the extent to which the population perceives the
convenience of these aspects of accessibility.?

The study’s universe was constituted by patients
undergoing TB treatment in health units that develop
actions of the Tuberculosis Control Program (PCT)
in the five surveyed municipalities. Patients below 18
years of age and the population of the municipalities’
prisons were excluded.

The analyzed variables were: name of municipality, sex,
level of schooling and seven items from the question-
naire related to accessibility to the diagnosis. For the
variable name of municipality, five categories were

* Multicenter project called “Avaliacao das dimensdes organizacionais e de desempenho dos servicos de sadde de atengdo bdsica no controle

|

da tuberculose em centros urbanos de diferentes regides do Brasi

, carried out by the School of Nursing of Ribeirdo Preto — USP.

Villa TCS, Ruffino-Netto A. Questiondrio para avaliacao de desempenho de servigos de atencdo bésica no controle da tuberculose no Brasil.

Jornal Brasileiro de Pneumologia. (forthcoming)
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established: “M1” for the municipality of Ribeirdo Preto;
“M2” Feira de Santana; “M3” Campina Grande; “M4”
Sao José do Rio Preto and “MS5” Itaborai. (Table 1).

The interviewee answered each item according to a
five-point Likert scale. The zero value was attributed
to the answer “I don’t know” or “not applicable”; the
values from 1 to 5 register the level of preference (or
agreement) in relation to the statements. A database for
all the municipalities was created, with ten variables
and 514 TB cases.

Multiple correspondence factor analysis was used
to evaluate the associations or similarities'>'> among
the categorical variables of the questionnaire and the
municipalities. The relationship among the categories
of the variables was investigated without the need of
a causal structure or the prioritization of probabilities
distribution, being appropriate for the study of popu-
lation data as a non-inferential analytical technique.*
Initially, an R table was constructed (n rows and s
columns with general term 1, , in which the category
of the variable ¢ represents the individual i) with the
questionnaire data, s being the number of categorical
variables and n the number of participants. From this
table, a symmetrical table of order was obtained (35
rows x 35 columns, Burt Table), which represents the
cross tabulation of all the categories of the participants’
responses. Thus, in the cross tabulation of category i
of a variable against category j of another variable, we
find the absolute frequency of cases k (i x j) in which
two categories occur simultaneously.

To obtain plans that represent the configuration of the
categories of the variables in space, derived dimensions
were calculated, each one maximizing one portion of
data variability. The set of these dimensions defines
the multidimensional space, and although two or three
dimensions are habitual, it is necessary to validate the
choice. Thus, the analysis of the decrease in eingenval-
ues is suggested. The aim is to prioritize the dimensions
that precede significant falls in the eingenvalues. The
eingenvalues quantify the data variability explained to
each dimension and range from zero to one.*

To identify a combination of variables that presents
more stability in the multidimensional space and ex-
plains the largest percentage of variability in the data
set, a matrix of eingenvalues was determined. It cor-
responds to the value of the square of the cosine (Cos?)
of the angle between the variable and the respective
dimension. In this matrix, it was possible to determine
which variables belong to each dimension taking into
account the dimension that presents the highest absolute
contribution (Cos?).* Absolute contribution is the sum-
mation of the relative contributions of all categories of
a variable. The analysis of the absolute contribution,
together with the observation of the position in the

graph in relation to the axes, help in the interpretation
of the derived dimensions and contribute to characterize
the axes conceptually. The categories of variables that
presented lower eingenvalues have less stability in the
multidimensional space and can be excluded from the
analysis. However, categories of variables that do not
meet this criterion, but which have a relevant theoretical
justification to the understanding of the accessibility to
the diagnosis, could also be included in the analysis.
Finally, it was possible to create a factor space for the set
of categories of the variables, to interpret their derived
dimensions and their associations.

The variables that represent the questionnaire items
were called active variables, as they play the main role
in the determination of the results placed in the factorial
plan. After the description of the space in the factorial
plan was made according to the associations between
the active variables, it was possible to include one or
more passive variables in order to investigate their
relationship to the active ones.* The variable name of
municipality was considered a passive variable.

The project was approved by the Research Ethics
Committee of the School of Nursing of Ribeirdo Preto,
Universidade de Sao Paulo (EERP/USP).

RESULTS

According to the Burt Table,* the highest frequencies
of responses of the questionnaire items were observed
in the categories of responses with extreme values (1
and 5) and the lowest ones were observed in those with
intermediate values. The application of factor analysis
to this table generated Figure 1, which shows the de-
crease in the eingenvalues. The decreases were not very
significant, being more evident only in dimensions 1
and 2, with eingeinvalues 0f 0.295 and 0.286. By means
of the matrix of eingenvalues (Table 2), the variables
that belonged to each dimension were determined, ac-
cording to the highest absolute contribution (Cos?).

Thus, dimension 1 was composed of the variables: (the
individual) had difficulty in reaching the health unit;
had to use some kind of motor transport; spent money
with transport; looked for the health unit that was clos-
est to his/her home. Dimension 2 was composed of the
variables: number of times that s/he had to go to the
health unit to obtain an appointment and obtaining an
appointment within the following 24 hours.

The variables selected for dimensions 1 and 2 were
located by means of coordinates in the factorial plan
(Figure 2). The variables whose categories presented
higher relative contribution to the dimension remained
represented in this plan. They are highlighted in bold
on Table 2.

*To refer to the Burt Table, please visit the online version of this article, Vol.43(3), available from www.scielo.br/rsp.
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Table 1. Questionnaire of accessibility to the tuberculosis diagnosis, labels and categories of responses. Municipalities of Ribeirao
Preto, Sdo José do Rio Preto, Itaboraf - Southeastern Brazil - Campina Grande, Feira de Santana - Northeastern Brazil, 2007.

Variable label

Questionnaire item

Category of responses

Vi

V2

V3

V4

V5

V6

When you started to become ill, how many times did you have to go to
the health service to receive assistance?

When you started to become ill, did you have any difficulty in reaching
the health service?

When you started to become ill, did you have to be absent from work to
attend your medical visit?

When you started to become ill, did you need motor transport to go to
the health service?

When you started to become ill, did you spend money with transport to
go to the health service?

When you started to become ill, could you obtain an appointment in 24

five or more times
4 times
3 times
twice
once

always
almost always
sometimes
almost never
never

always
almost always
sometimes
almost never
never

always
almost always
sometimes
almost never
never

always
almost always
sometimes
almost never
never

never
almost never
sometimes

hours to detect the disease?

V7

When you started to become ill, did you look for the health service that
is closest to your home?

almost always
always

never
almost never
sometimes
almost always
always

The variables that compose dimension 1 were more
associated with the need to reach the health service.
Thus, it was called “locomotion to the health service”
and explains 7.3% of data variability. On the positive
side of dimension 1 are the participants who never had
difficulty in reaching the health service, looked for the
health service that was closest to their homes, never
spent money with transport and never needed motor
transport to go to the health service. The participants
from the municipalities of Ribeirdo Preto and Itaborai
were more associated with the evaluations of these
categories of variables that can be characterized as
the most favorable conditions. The municipality of
Itaborai was closest to the origin of the factorial plan,
which means that the patients from this municipality
had evaluations for these variables that were close
to mean values. Thus, the participants from Ribeirdo
Preto presented the best conditions of “locomotion to
the health service”. The opposite characteristics that
presented unfavorable conditions are positioned on the

negative side of dimension 1: always had difficulty in
reaching the health service, always needed motor trans-
port to go to the health service, always spent money
with transport and never looked for the health service
that is closest to their homes. The participants from the
municipalities of Feira de Santana and Campina Grande
were more associated with the conditions expressed
in these categories of variables and thus presented the
least favorable conditions of “locomotion to the health
service”. The participants from Campina Grande were
located close to the origin of the factorial plan, close to
the mean value, and presented more favorable condi-
tions than Feira de Santana (Figure 2).

The variables that compose dimension 2 were more
associated with the assistance provided by the health
service. It was called “assistance service” and explains
7.2% of data variability. On the positive side of dimen-
sion 2 are the participants that needed to go to the
health service three times and five times or more, who
never obtained an appointment in 24 hours to detect the
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Table 2. Correlation measures (Cos?) for the categories of
the variables that represent the questionnaire items and their
associated dimensions in the factorial plan. Municipalities of
Ribeirao Preto, Sao José do Rio Preto, Itaborai - Southeastern
Brazil - Campina Grande, Feira de Santana - Northeastern
Brazil, 2007.

\C/z;ziglilfyand Cos? 1 Cos? 2 Dime}nsion
16:1 0.069 0.163 2
16: 2 <0.001 0.028 -
16:3 <0.001 0.125 2
16: 4 0.002 0.007 -
16: 5 0.050 0.333 2
17:1 0.211 0.031 1
17:2 0.068 0.066 -
17:3 0.007 0.021 -
17: 4 <0.001 0.185 2
17:5 0.325 0.028 1
20:1 0.027 <0.001 -
20:2 0.007 0.029 -
20:3 0.017 0.011 -
20: 4 0.008 <0.001 -
20:5 0.085 0.026 -
21:1 0.404 0.239 1
21:2 0.055 0.095 -
21:3 0.004 0.191 2
21: 4 0.021 0.013 -
21:5 0.511 0.042 1
22:1 0.460 0.174 1
22:2 0.051 0.052 -
22:3 <0.001 0.106 -
22: 4 0.008 0.046 -
22:5 0.549 0.017 1
23:1 0.031 0.223 2
23:2 0.007 0.036 -
23:3 0.005 0.035 -
23:4 0.026 0.015 -
23:5 0.057 0.386

24:1 0.067 0.116 2
24:2 0.041 0.006 -
24:3 0.007 0.002 -
24: 4 0.013 0.095 -
24:5 0.175 0.026 1

disease and belonged to the municipality of Sao José
do Rio Preto. In opposition, the participants who are on
the negative side of dimension 2 are those who went to
the health service once and received assistance, those
who always obtained an appointment in 24 hours and
thus have more favorable conditions to the dimension
“assistance service”. According to the location of the

municipalities in the factorial plan, the municipality
of Ribeirdo Preto presented more favorable condi-
tions to the dimension “assistance service”, followed
by the municipalities of Itaborai, Feira de Santana and
Campina Grande (Figure 2).

The variable “lost one day of work to attend the
medical visit” presented low association with the two
proposed dimensions; therefore, it was not presented
in the factorial plan.

The two dimensions “locomotion to the health service”
and “assistance service” composed the factors that
were associated with accessibility to TB diagnosis in
the factorial plan. The location of the municipalities in
the factorial plan in relation to these two dimensions
allowed us to observe better conditions of accessibility
to the diagnosis for the municipality of Ribeirdo Preto,
followed by the municipalities of Itaborai, Feira de
Santana, Campina Grande and Sao José do Rio Preto
in less favorable conditions. The condition of best pos-
sible accessibility would be that all municipalities were
associated with the two dimensions on the positive side
of the dimension “locomotion to the health service”
and on the negative side of the dimension “assistance
service”, occupying the Q4 quadrant of the factorial
plan, and that the relative contributions of each variable
presented higher eingenvalues. The favorable position
of the municipality of Ribeirdo Preto does not mean
that the TB patients from this municipality have optimal
conditions of accessibility to the diagnosis due to the
low eingenvalues for the selected dimensions; neverthe-
less, they presented better conditions of accessibility to
the diagnosis than the other municipalities.

DISCUSSION

In the Burt Table, the highest frequencies of responses
observed in categories 1 and 5 did not invalidate the
utilization of the Likert scale. This scale is successful
because it is able to retrieve Aristotelian concepts of
the manifestation of qualities, such as recognizing
opposition between contrary elements, gradient and
intermediate situation.

In the factorial plan, the reduced numerical expressiv-
ity of the eingenvalues does not mean that the analysis
lacks quality. Perhaps the individual profiles are rela-
tively close to the mean profile, and the eingenvalues
will be, for this reason, weak, but not necessarily less
interpretable.?

The predominance of men and the low level of school-
ing corroborate other studies.!!

The results show different classifications of the orga-
nizational characteristics of access to the diagnosis of
TB patients among the municipalities. In the North-
east region, Feira de Santana and Campina Grande
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Decrease in eingenvalues

Rows x Columns: 35 x 35
Total inertia = 4.0000

035 -
Number of .
dimensions Eingenvalue
0-30° 1 1 0.295
2 0.286
025 1 3 0.251
4 0.227
$020 ; 5 0.225
g 6 0.195
015 1 7 0.178
& 8 0.172
0.10 9 0.169
10 0.160
0.05 A
0.00 . . . . : : :
5 10 15 20 25 30 35

Number of dimensions

Figure 1. Decrease in eingenvalues. Municipalities of Ribeirdo Preto, Sdo José do Rio Preto, Itaboraf - Southeastern Brazil -

Campina Grande, Feira de Santana - Northeastern Brazil, 2007.

presented less favorable results than the municipalities
in the Southeast region, Ribeirdo Preto and Itaborai.
However, we expected that the performance of the
municipality of Sdo José do Rio Preto (Southeast
region) would be similar to that of the municipalities
of Ribeirdo Preto and Itaborai due to the geographic
similarities in health services utilization. We also
expected that its performance would be better than
the one presented by Feira de Santana and Campina
Grande, located in the Northeast region.

These data show that the form of organization of TB
care (PSF or reference center) was not a factor that
increased the accessibility to the diagnosis, since the
two municipalities of the Northeast region presented
high PSF coverage and did not present a satisfactory
performance regarding accessibility. In the same way,
Ribeirao Preto (Southeast region), whose organization of
TB care is in regionalized reference centers, presented a
performance that was better than all the others.

In the Northeast and Southeast regions, the geographic
inequalities in health services utilization were evaluated
in two moments, before the creation of Sistema Unico de
Sauide (SUS —National Health System) in 1988 and after
its implementation (1996/1997). Although a reduction in
geographic inequalities in health services utilization has
been observed in both regions, the Southeast region pre-
sented a better performance than the Northeast region.?!
The unfavorable position of accessibility to the health
services in the municipality of Sdo José do Rio Preto
was related to the population’s cultural habit of looking

for emergency services for the first medical intervention,
independently of the seriousness of the case. In addition,
such position is caused by the hegemonic care model,
which focuses on cure and is hospital-centered. Due to
this model, patients spontaneously look for the quater-
nary reference service (university hospital), receiving
delayed diagnoses, remaining in precarious clinical
conditions, even facing death.?

In a study carried out in the state of Sao Paulo, acces-
sibility to the health services was classified as insuf-
ficient. This dimension is inserted into one of the most
structuring and complex pillars of primary care in the
health systems.’

In the state of Rio de Janeiro, late detection, the aban-
donment of treatment and the ignorance of the cases on
the part of epidemiological surveillance were pointed
as factors that contribute to the continuous increase in
the number of cases of the disease."”

In the context of implementation of the decentraliza-
tion of SUS, the majority of the municipalities has
difficulties in organizing a primary care network. Thus,
any success in the implementation or improvement in
this network of services is a fundamental step to the
strengthening of SUS in Brazil .}

Instruments and processes that assess the accessibil-
ity to the diagnosis of TB patients are necessary in
order to create mechanisms that guide the actions of
the health services in order to meet the populations’
needs and demands. Multiple correspondence factor
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Factorial plan — Dimension: 1 x 2

3 . . . . . .
Q2 Unfavorable Q1
= V4:3 ]
5 )
= V2:4
35 .
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NS V1:1 :
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o
5 ¢ w '
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g Vs VEL, M2lviis M1
Q . : " V65 =
= : 1
a
Q3 Favorable Q4
-2 2
0

Dimension 1; Eingenvalue: .29455 (7.364% of Inertia)

Key: Municipalities: M1- Ribeirdo Preto; M2 — Feira de Santana; M3 — Campina Grande; M4 — Sdo José do Rio Preto; M5 —
Itaborai.

Categorical variables: V1:1 — (The patient) Needed to go to the health service five times or more; V1:3 — Needed to go to the
health service 3 times; V1:5 — Needed to go to the health service once. V2:1 — Always had difficulty in reaching the health
service; V2:5 — Never had difficulty in reaching the health service; V4:1 — Always needed motor transport to go to the health
service; V4:5 — Never needed motor transport to go to the health service; V6:1 — Never obtained an appointment in 24 hours
to detect the disease; V6:5 — Always obtained an appointment in 24 hours to detect the disease; V7:1 — Never looked for the
health service that is closest to his/her home; V7:5 — Always looked for the health service that is closest to his/her home.

Figure 2. Factorial plan for the dimensions locomotion and assistance service, which characterize accessibility to the tubercu-
losis diagnosis. Municipalities of Ribeirdo Preto, Sao José do Rio Preto, Itaborafi - Southeastern Brazil - Campina Grande, Feira
de Santana - Northeastern Brazil, 2007.

analysis provided an integrated visualization of the
different factors that composed the accessibility to the
TB diagnosis in different municipalities, which would
be very difficult with the use of univariate or bivariate
analyses. It was also possible to classify the municipali-
ties according to whether the analyzed factors presented
favorable or unfavorable conditions to accessibility to
the diagnosis of the TB patients. The results expressed
in the factorial plan confirm that it is a valuable tool
to guide and direct the health professionals in making

decisions, observing differences, defining management
strategies and acquiring knowledge about the dimen-
sion and complexity that characterize the accessibility
to the TB diagnosis.

The decentralization of the TB actions to the PSF does
not present a satisfactory performance concerning the
accessibility to the diagnosis. The organization form of
TB care did not guarantee the accessibility to the early
diagnosis of TB.
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