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Objective: To validate an instrument containing markers of adhesion to tuberculosis treatment to
identify the patients vulnerable to non-adhesion to treatment in primary health care. Methods:
Prospective and of methodological development study was conducted. We utilized construct
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receiver operating characteristic (ROC) curve to identify cutoff points on the scale. Results: The
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reliability, where it ended up being composed of seven markers grouped in three dimensions: Life

and family context, Work and health-disease process, Support in the context of health care.

Cronbach’s alpha coefficient was 0.706 and ROC was 79.8%, with 95% CI of 69.8-89.8%,
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Thus, it is important to identify the determinants of
INTRODUCTION abandonment of treatment and to develop strategies to improve
Adhesion to the treatment of tuberculosis (TB) is one of the adhesion, as pointed out in the Natiopal Agenda ofPrioritie.s.of
challenges for its control, because it has social and Research in Health, in Br.azﬂ (Brasil, 201.1). In the Brazﬂ%an
epidemiological consequences such as missing work, literature, there are no instruments available that provide

persistence of the source of infection, resistance to drugs and adequate yal.idit.y. and rel'iability. for moniForing adhesion to
increase in mortality (Alves et al., 2012). To improve adhesion treatment in individuals with TB in the services of the PHC. In

in Brazil, the Directly Observed Treatment Service (DOTS) the inter'national litergture, the ipstrument's idegtiﬁed such as
was decentralized for all units that assist individuals with TB,  the Morisky scale, Brief Medication Questionnaire (BMQ) and

mainly in Primary Health Care (PHC), which has as a service Medication Event Monitoring System (MEMS) (Brasil, 1991)

Health Strategy of the Family (HSF) and Program of aim to measure adhesion to TB treatment, but are limited to
Community Agents Health, aimed at establishing a link (Baral, compliance of the patient with respect to taking medication,
2007). However, DOT has not been able to meet the goals for excluding other aspects and dimensions of relevant care in the
the control of TB, which are <5% dropout and >85% cure of det.ermlnatlo.n of adhes1qn. The aim of thl? sm.d y was to
new cases, which is evidence of the insufficiency of the validate an instrument oriented towards the identification of

measures implemented (Bertolozzi, Karki, Newell, 2005). markers of patient gdhesion to TB treatment and that can be
applied by the staff in the PHC.
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METHODS

We conducted a prospective descriptive study that made use of
the findings of a study-matrix®, quantitative approach and
methodological development regarding the validation and
evaluation of instruments and research methods (Breilh, 1991).
Study included in the Ph.D. thesis “Markers of adhesion to
tuberculosis treatment: a proposal for primary health care.”
The Theory of Social Determination of the Health-Disease
Process was used as a reference marker, which underlies the
understanding that the health-disease process is a product of
how society is structured. This includes its modes of
production and social reproduction, which determine the
potentials of strengthening and wear in relation to the health-
disease process, and which are expressed in the individual and
community scope (Brunello et al., 2009). Also, we utilized the
concept of adhesion to treatment, where “(...) it is not reduced
to a choice, disconnected from the reality of the patient, but
depends on interventions that involve the individual in society,
the organization of the work processes in health and
accessibility in the broad sense, with respect to the processes
related to the development of life with dignity (Bowkalowski,
Bertolozzi, 2010) .

With regard to the use of the term marker, whose basis is in the
field of social sciences, it makes it possible to understand the
health-disease process as part of a process intrinsically
associated with the social dimension. Thus, markers are like a
radar of vulnerabilities in the process of adhesion to treatment.
The original instrument consisted of two open questions and
28 markers, referring to schooling, conditions of life and work,
consumption of alcohol, associated diseases, knowledge about
TB, aspects of diagnosis and treatment, impact of the disease
on life and work, support received in treatment and access to
health service. Each marker had two to five possible answers,
with scores of 1 to 5, which allowed the grading of potential
adhesion. The study was approved by the Ethics Committee of
the Secretary of Health of Sdo Paulo Municipality (Decision
No. 284/10) and followed the recommendations of Resolution
466/2012 of the Brazilian Health Council. The following was
done for validation of the instrument:

Review of literature: The PubMed databases, for the period
of 2005 to 2010 were reviewed. Other markers were
incorporated in the original instrument such as smoking and
use of drugs, receiving benefits (snacks, basic basket, transport
voucher) and religious belief.

Validation of Content: The instrument was sent to three
specialists with experience in the development of operational
investigations on TB, in the areas of medicine and nursing,
who evaluated each marker as: (A) Very important, (B)
Somewhat important and (C) Not important. The content
validity index (CVI) was accepted if >60%, which represented
the majority of the input of the specialists, to validate the
content of the original instrument.

Pre-test of instrument: We heeded the suggestions of the
specialists to improve the instrument; it was necessary to
divide the marker trajectory up to the diagnosis into two
(health units covered and time to establish the diagnosis). The
instrument was finally composed of 31 markers, and each then
had 1 to 3 possible answers with scores of 1 to 3, which
allowed the grading of potential adhesion.

Application of instrument: We used a random and
consecutive sample of patients under treatment for TB in 35
basic health care units (BHU) in the central-west region of the
municipality of Sdo Paulo. The instrument was divided into
two parts, the first with data that characterized the subjects and
the second was composed of markers. The latter was applied to
the subjects in the first 30 days, before or after the doctor or
DOT visit, from September 2010 to April 2011. To finalize the
data collection, information on the treatment was obtained in
the course of the study up to February 2012. Adhesion was
considered when treatment was completed or when there was
continued treatment through the finalization of the data
collection, and non-adhesion when there was interruption of
the treatment for a period of more than 30 days. Inclusion
criteria were: patients with TB in first 30 days of treatment,
with age >18 years and capacity to communicate and
understand. The exclusion criterion was: patients with TB
transferred to other BHU outside the Sdo Paulo central-west
area. The data were processed in the R Program version 2.13.2,
and the following tests were utilized to meet the objective of
the study:

Analysis of construct validation and reliability: The
instrument was composed of 22 markers, which were retained
in instrument after the application of Cronbach’s alpha. These
markers were subjected to factorial analysis, and were found to
be adequate by the Kaiser-Meyer-Olkin (KMO) test, giving a
value of 0.639; principal components were extracted using
varimax rotation, extracting the factors with eigenvalues > 1
and that grouped at least two markers with factorial loads >0.4.

Predictive validity: The mean total scores of the groups of the
validated instrument were compared between the adhesion (75
patients) and non-adhesion (12 patients) groups, noting that
two transferred patients were not included in this analysis. A
receiver operator characteristic (ROC) curve analysis was
performed, which predicted the discrimination power of the
instrument to monitor adhesion to treatment. The level of
significance was p = 0.05 for all statistical tests. The t-test was
used for comparison of means, which was presented in a box
plot.

RESULTS

A total of 89 subjects with TB participated in the study. Their
mean age was 37.2 years (18-77 years), and the majority were
males (n=67), had not completed primary education (n=42),
lived with family members (n=59) or under other conditions
(with friends, street/shelters, work place or donated place)
(n=16), did not work (n=56) due to illness (n=31), and
believed that they had just enough (n=25) or not enough to live
on (n=32). With respect to clinical and epidemiological
aspects, the majority of subjects said that they did not drink
alcohol (n=79), smoke (n=61), or use illegal drugs (n=80);
most reported having associated disease (n=52), principally
systemic arterial hypertension, HIV, gastritis or depression,
and taking medications for these diseases (n=23) besides for
TB. Pulmonary TB (n=81) was predominant presentation, and
the majority were new cases (n=66) or had a history of
abandoning treatment (n=12), visited the DOT (n=70) and
were followed-up by the HSF (n=57) (Table 1). Validation and
reliability of the instrument of adhesion to tuberculosis
treatment. After the application of Cronbach’s alpha, nine
markers of the instrument were excluded, leaving a scale
composed of 22 markers with an alpha value >0.6. Factorial
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analysis was used to identify which markers showed greater
potential to indicate adhesion to treatment.

Table 1. Description of the characteristics of the sample, Sao
Paulo, Sao Paulo, Brazil, 2010-2012

CHARACTERISTIC %
Sex

Male 75.3
Female 24.7
Schooling

Illiterate 22
Primary education not completed 47.2
Primary education completed 19.1
Secondary education not completed 11.2
Secondary education completed 15.8
Higher education completed 1.1
Post-graduation study 34
Was living with whom

Family 66.3
Others 18.0
Alone 15.7
Working at time of data collection

No 62.9
Yes 37.1
Reason for not working at time of data collection

Oft due to accident 1.1
Retired 1.1
At home 1.1
Never worked/is student 2.3
Unemployed 22.5
Off due to illness 34.8
Income

Insufficient 36.0
Sufficient 34.8
Little sufficient 28.1
Unknown 1.1
Consumption of alcohol

Drinks and gets drunk 22
Drinks and does not get drunk 9.0
Does not drink 88.8
Smoking

Smokes all day 31.5
Does not smoke 68.5
Use of drugs

Yes, everyday 5.6
Sometimes/stopped due to treatment 4.5
Does not use 89.9
Associated disease

No 58.5
Yes 40.4
Does not know 1.1
Associated disease and use of medication

Has associated disease and needs to take other medications 25.8
Has associated disease, but does not need to take medication 14.6
Does not have associated disease 59.6
Clinical presentation of TB

Pulmonary 91.0
Pleural 4.5
Ganglionar 1.1
Pulmonary and ganglionar 1.1
Pulmonary and pleural 23
Followed-up by HSF

Yes 64.0
No 36.0
Condition of treatment

New 74.2
Abandonment 13.5
Relapse 12.3
Modality of treatment

Self-administered 214
DOT up to 3 times/week 10.1
DOT up to 5 times/week 68.5
Total 100.0

This process produced nine dimensions (D) and their
respective correlation values between the markers. D7, D8 and
D9 were excluded, which consisted of one marker, as well as

those that showed an item-factor correlation less than 0.40 (D3
and D6). D1, D2, D4 and D5 were again subjected to
Cronbach’s alpha analysis and D4 was excluded for not having
an alpha >0.60. The process resulted in three dimensions (D1,
D2 and D5) and their corresponding markers (Table 2). The
rotated matrix of the dimensions and the factorial loads of each
marker were presented by the principal components method,
with varimax rotation. Life and family context was designated
D1, which was composed of two markers, support from the
family and home situation, which referred to the aspects
related to quality of life. Work and health-disease process was
D2, which grouped the markers having associated disease,
telling others about having TB, and work situation. D3
represented Health care service, which resulted in two
markers: support in BHU and link/welcome with respect to
being heard in the BHU (Table 3). Analysis of the reliability
and validity of the instrument The whole instrument obtained a
Cronbach’s alpha coefficient of 0.706, and the markers showed
a correlation greater than 0.30, which demonstrated coherence
in relation to the broad concept of adhesion. The internal
consistency of the scale diminished when any marker of D1
was removed, and thus, their retention improved the
homogeneity of the global scale. The three dimensions,
composed of seven markers, explained 71.2% of the total
variance of the instrument (Table 4). Descriptive analysis of
the measurements of the instrument. Considering the potential
adhesion of the seven markers, the total score was used, which
varied from 7 to 21 points, to identify the cutoff point
considered optimal. This indicated a sensitivity of 64.0% and
specificity of 91.7%, meaning that all subjects with a total
score < 18.5 would be identified as potentially nonadhering,
and above this value, they would have a greater potential of
adhesion to treatment. The area under the ROC curve was
79.8%, with 95% CI of 69.8-89.8%. Thus, on comparing the
medians obtained for the groups, it was seen that the score of
those who adhered to treatment had a significantly higher scale
value than those who did not (p=0.001) (Figure a)
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p-valor do teste de t-student: 0.001

Figure a. Box plot of the score of the instrument of markers of
adhesion to treatment for evaluation of the groups, Sao Paulo-
Sao Paulo, Brazil, 2010-2012

Predictive validity: The seven markers were significant for
the groups (p<0.001) except D3. On comparing the mean
scores of all markers, the lowest (15.417) was for the group
that did not adhere to treatment (95% CI: 13-17).
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Table 2. Markers according to dimensions resulting from factor analysis after varimax rotation,
Sao Paulo, Sao Paulo, Brazil, 2010-2012

Marker D1 D2 D3 D4 D5 D6 D7 D8 D9
Life (home situation/living with family 0.769 0.158 0.134 0.158 0.187 0.117 0.149
members)

Support on part of family 0.747 0.208 0.148 0.107 0.128 0.252
Drugs 0.457 0.265 00.161 0.329
Associated disease 0.618 0.103 0.205 0.192 0.138

Talked to someone about disease 0.61 00.106  0.119 0.114 0.228
Work: employment condition 0.286 0.569 0.313 0.165

Smoking 0.174 0.495 0.151 00.187  00.336  0.195 0.101

Alcohol 0.135 0.945 00.173 0.112 0.198
Condition of treatment 0.268 0.407 0.179 0.257

Impact of disease on life 0.135 0.683 0.268 0.215
Impact of disease on work 0.637 0.119
Support in BHU 0.186 0.104 0.767 0.125

Reception: being heard 0.582 0.112

Desire to withdraw from treatment 0.106 0.745

Difficulty in the course of the disease 0.191 0.113 0.347 0.475

Time needed to reach the BHU 0.149 00.15 0.967

Schooling 0.237 0.96

Time seen at BHU 0.151 0.133 0.654
Reception: frequency that health services 0.135 0.158 0.287

were consulted in case of doubt.

Continuity of treatment at BHU 0.393 0.379

Project of life 0.353 0.161 00.219 0.204 0.157

Understands the cause of TB 0.226 0.143 00.1 0.321 0.166 0.161

Legend: D= dimensions; BHU = basic health care unit

Table 3. Reduced markers distributed by factors and respective factorial loads, Sdo Paulo-Sao Paulo, Brazil, 2010-2012.

MARKERS FACTORIAL LOADS DIMENSION (D)
1 2 3

Support on part of family 0.893 0.137 0.091 D1

Life (home situation and living with family members) 0.889 0.090 0.106

Associated disease -0.020 0.870 0.109 D2

Work: employment situation 0.426 0.676  0.019

Talked to someone about the disease: discrimination and stigma 0.092 0.664  0.144

Support at BHU 0.083 0.256 0.788 D3
Reception: being heard at BHU 0.096 0.005 0.875

Legend: extraction method: principal component analysis.

Table 4. Cronbach’s alpha coefficient of the dimensions of the instrument of markers of the adhesion to tuberculosis treatment and
item-total correlation, Sao Paulo- Sao Paulo, Brazil, 2010-2012

Dimension (D)  Marker (Item) Item-factor correlation ~ Cronbach’s alpha after removal of the item
DI (0=0.796) 1. Life (home situation/living with family members) 0.671 -
2. Support on part of the family 0.671 -
D 2 (0=0.645) 3. Work: employment situation 0.472 0.531
4. Associated diseases 0.548 0.408
5. Talked to someone about the disease 0.382 0.649
D 3 (0=0.601) 6. Reception: being heard at BHU 0.443 -
7. Support at BHU 0.443 -

Table 5. Scores obtained for markers assessed by Cronbach’s alpha coefficient, according to the groups of adhesion and non-
adhesion to tuberculosis treatment, Sao Paulo, Sao Paulo, Brazil, 2010-2012

Variable Adhesion  No. Min' Max? Mean SD’ 95%CI for mean P*
Inf* Sup’
Total score Al 89 7 21 18.022 3.026 17 19 <0.001
(7 markers) No 12 7 19 15.417 3.147 13 17
Yes 75 9 21 18.44 2.834 18 19
Dimension 1 All 89 2 6 4.955 1.507 4.6 53 <0.001
No 12 2 6 3.5 1.624 2.5 4.5
Yes 75 2 6 5.227 1.331 49 5.5
Dimension 2 All 89 3 9 7.281 1.815 6.9 7.7 0.048
No 12 3 9 6.333 1.723 52 7.4
Yes 75 3 9 74 1.808 7 7.8
Dimension 3 All 89 2 6 5.787 0.73 5.6 5.9 0.445
No 12 2 6 5.583 1.165 4.8 6.3
Yes 75 2 6 5.813 0.651 5.7 6

Legend: 1.Min-minimum; 2.Max=Maximum; 3. SD=standard deviation; 4.Inf-inferior; 5.sup=superior; 6.Included the two subjects of the study considered
missing.
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With respect to the means of the dimensions, the highest were
for D1 and D2 in the group that adhered to TB treatment. D3
showed a slightly higher mean for the group that adhered
(5.813) (Table 5).

DISCUSSION

The instrument of markers of adhesion to TB treatment
grouped three important dimensions for the patient: Life and
family context, Work and health-disease process, and Support
in the context of health care service, which included the
aspects considered in the concept of adhesion; they were used
as a guide to assess adhesion (Bowkalowski, Bertolozzi, 2010).
The instrument showed good consistency of the items
(a=0.706) and sensitivity for determining the patients prone to
adhering to treatment. According to the literature, the alpha
value should be > 0.5 and considered excellent when > 0.9
(Clementino et al., 2011). Factorial analysis also indicated
KMO with adequate values (between 0.5 and 1), besides the
measure of the quality of fit, > 0.5 (Chirisnos, Meirelles,
2011). The dimension Life and family context contained
markers referring to the home situation/living with family
members and to the support that the patient receives on the
part of the family during treatment. In the present study, these
conditions differentiated the patients with respect to the
process of adhesion. This highlights the necessity of
considering the individual in the context of life, which can
discourage adhesion to treatment (Gebremariam, Bjune, Frich,
2010), of identifying the necessities of health and of provide
emotional and financial support for the follow-up of the
treatment (Gebremariam, Bjune, Frich, 2010; Hair et al., 2009;
Hinoet al., 2012; Johnson, Wichern, 2007). In this way, when
the health care professionals consider this dimension, they will
identify the necessities of support and inclusion of other
contexts for care management.

With regard to the dimension Work and health-disease
process, it was found that more unemployed subjects
abandoned treatment, when compared to those who were doing
some work, even if informally. The impact of unemployment
on treatment adhesion in TB patients is known (Ministério
daSaude, 2012) and of resulting aspects that substantiate its
exclusion from the basic social policies (eating, home and
other) (Monroe et al., 2008). Considering this situation,
healthcare professionals should support or ensure the rights to
health, which include social justice to be achieved in the
control of the disease. The marker associated disease was
allocated to this dimension because there has been growing
concern over!B among diabetics and, consequently, to
adhesion to treatment (Orr, 2011; Paixdo, Gontijo, 2007). In
the present study, ome patient gave up on treatment after
substitution of oral insulin by injectable insulin, where this
was a practice recommended by Brazilian Ministry of Health
(Polit et al., 2004). It is believed that the presence of
comorbidities in patients with TB demands greater supervision
on the part of the health care professionals, to help these
patients with their treatment and in the form of
interventions.Furthermore, including the marker not telling
family or friends/coworkers about the disease in this
dimension was considered consistent for measuring adhesion
to treatment. Feelings of fear because of having TB are present
daily and can have an impact on adhesion (Queiroz,
Bertolozzi, 2010). This points to the necessity of dialogue,
about the the health-disease process, which gives meaning to
life (Bowkalowski, Bertolozzi, 2010; S4 et al., 2011; Sa et al.,

2007), to interpersonal relationships and drug treatment. With
respect to the dimension Support in the context of health care
service, the marker bond requires the appreciation of the
patient and also needs establishment of a support network that
brings together the educational, technical and political
dimensions (Souza et al., 2010), which contribute to dealing
with the structural obstacles to adhesion to treatment. With
regard to Support in the BHU, the majority of the subjects in
the study reported that they received it, emphasizing its
importance for successful adhesion to treatment. This support
should be designed based on their needs, with integrated
measures that transcend the problems of biological order
limited to taking medication or not and the clinical aspects
(Bowkalowski C, Bertolozzi 2010; Terra, Bertolozzi, 2008;
Van denBoogaard et al., 2011). Therefore, achieving adhesion
to treatment of TB requires changes in the practice of health
care professionals, with the incorporation of new strategies for
care.

Conclusion

The instrument was shown to be adequate with respect to
reliability and validity in the approach and measurement of the
adhesion to TB treatment. It providesimportant analytical
approaches for understanding the process of adhesion to
treatment, which transcends biological necessities and are
linked to life in society. The instrument is an easy technique
that considers the social role of the subject, and its use is of
great relevance to the study of adhesion to TB treatment in the
PHC. This can help in establishing interventions that center on
the patient and minimize the structural obstacles to adhesion to
treatment, with respect to exclusion and social injustices from
which the majority of the patients suffer.
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