
Delay in diagnosis of pulmonary tuberculosis at a primary health
clinic in Vitoria, Brazil

E. L. N. Maciel*, J. E. Golub†, R. L. Peres*, D. J. Hadad*, J. L. Fávero*, L. P. Molino*, J. W.
Bae‡, C. M. Moreira§, V. do V. Detoni¶, S. A. Vinhas*, M. Palaci*, and R. Dietze*

*Nucleo de Doenças Infecciosas, Universidade Federal do Espirito Santo, Vitoria, Espirito Santo,
Brazil †Johns Hopkins University School of Medicine, Baltimore, Maryland ‡Yale University
School of Medicine, New Haven, Connecticut, USA §Tuberculosis Control Program, Tuberculosis
Control Program for the Vitoria City Secretary of Health, Vitoria, Espirito Santo ¶Tuberculosis
Control Program, Hospital Universitario Cassiano Antonio Moraes, Vitoria, Espirito Santo, Brazil

SUMMARY
SETTING—Primary health clinics in Vitoria, Espirito Santo, Brazil.

OBJECTIVE—To identify risk factors associated with patient and health care delays among
patients seeking care at primary health clinics.

METHODS—A prospective study among tuberculosis (TB) patients diagnosed in Vitoria
between 1 January 2003 and 30 December 2007. A questionnaire ascertained the date of onset and
duration of TB symptoms and medical records were reviewed. Between-group distributions of
delay were compared and multivariate logistic regression was performed.

RESULTS—Of 304 patients, 296 (97%) reported at least one TB symptom presenting for the first
time to a qualified health service; 244 (80%) reported cough > 3 weeks. Median health care delay
was 30 days (range 5–68), and median total delay was 110 days (range 26–784). Multivariate
analysis revealed any cough (ORadj 7.35, 95%CI 2.40–22.5) and weight at TB diagnosis < 60 kg
(ORadj 5.92, 95%CI 1.83–19.1) to be associated with patient delay of ≥30 days. Factors increasing
risk of prolonged delay (≥90 days) were age ≥30 years (ORadj 1.93, 95%CI 1.09–3.43) and chest
pain (ORadj 2.42, 95%CI 1.29–4.53).

CONCLUSION—Improving health care workers’ education regarding TB symptoms and
implementing active case finding in targeted populations may reduce delays.

Keywords
tuberculosis; epidemiology; delayed diagnosis

THE PRIMARY GOAL of tuberculosis (TB) control programs is to minimize transmission
within the community and reduce TB incidence by detecting and treating active TB disease
as early as possible. A major contributor to ongoing transmission is delay in diagnosis of
TB. Diagnostic delays worsen disease prognosis at the individual level and amplify
transmission within the community.1,2
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The current agenda in global TB control is to develop better and faster tools for diagnosing
TB once a symptomatic patient is found or presents to the health care system, and to provide
appropriate therapy. Reducing delays in accessing care for symptomatic patients is of
considerable public health importance. Studies in all regions of the world have investigated
patient and health care delays for TB diagnosis, and findings differ by country, setting and
population.3-14

After the declaration of a state of emergency in TB control by the World Health
Organization (WHO) in 1993, the Brazilian Ministry of Health changed the structure of the
Brazilian TB program. The vertical program was decentralized and city health departments
were made responsible for TB diagnosis and treatment. In 2004, TB was incorporated into
the Family Health Unit programs, which are now the primary implementers of DOTS.15,16

Brazil follows the WHO-recommended passive case-finding guidelines, in which people
with TB-related symptoms are identified when they seek care at a basic health clinic and are
then referred to the specialized TB primary care unit for diagnosis, treatment and
management. Early detection of TB is dependent upon patients perceiving the need to seek
care, then presenting to a health clinic and being properly diagnosed. A recent study among
community health care workers in Brazil found that numerous flaws were observed in TB
knowledge and control measures among community health workers.17 Timely and accurate
TB diagnosis and treatment are vital, and prolonged delays can cause more infections per
case.18

In 2000, the Nucleo de Doenças Infecciosas from the Universidade Federal do Espírito
Santo (UFES) organized a network of mycobacteriology laboratories in four municipalities
of the metropolitan area of Vitoria to connect local TB clinics in an effort to improve case
detection and expedite treatment. Although it is not standard practice in Brazil, the city of
Vitoria is currently the only place in the country where cultures are routinely performed for
all suspected TB cases in an effort to increase case detection. A centralized electronic
registry system has also been developed, which can be accessed through the internet by the
TB clinics. Despite these efforts, the number of reported cases in the State has remained
stable over the past 10 years.15

Identifying the prevalence of prolonged delays among TB patients and associated factors
can help TB control programs and health care providers to improve TB diagnosis and
treatment.19 We conducted a study to determine the extent of patient and health care delays
for TB at primary care units in Vitoria City, Espirito Santo, Brazil.

METHODS
In a prospective study between 1 January 2003 and 31 December 2007, all patients seeking
care for TB in the two largest public TB clinics in Vitoria were recruited into the study.
These two primary health facilities were responsible for 73% of all reported TB cases during
the study period. It should be noted that in Brazil, TB diagnosis and treatment are provided
only by the public health system and are free of charge. TB drugs cannot be purchased
through the private sector.

Interviewers recorded the date of symptom onset, duration of TB symptoms (cough, fatigue,
fever, night sweats and weight loss) and the date of confirmatory laboratory TB diagnosis.
All patients received DOTS-based anti-tuberculosis treatment. Medical record data were
checked against the interviews to create a conservative timeline of events leading to a TB
diagnosis. All patients were followed by their physician, and a second evaluation was
conducted at 6 months to assess treatment completion.
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The study was approved by the Institutional Review Boards at UFES. All patients provided
written informed consent.

Study population and operational definitions
The two main inclusion criteria for all patients were: 1) patients spontaneously seeking care
at primary health clinics; and 2) patients on anti-tuberculosis treatment whose diagnosis was
based on clinical symptoms and/or a positive direct smear with bacteriological confirmation
of infection by a positive culture for Mycobacterium tuberculosis according to standard
procedures.20,21 Culture was used as a definitive entry criterion, as a culture conversion at 6
months follow-up was used to define cure.

Patient delay was defined as the period from onset of the first symptom(s) possibly related to
pulmonary TB to the date when the patient first contacted qualified primary health care
services as a result of the symptoms.

Health system delay was the period from the date of a patient’s first contact with the primary
health care service to the date of diagnosis. Total delay was defined as the time from onset
of first symptoms to the date of TB diagnosis. Treatment delay was defined as the time from
confirmatory laboratory diagnosis until treatment initiation.

Cure was defined as a negative M. tuberculosis culture and a chest radiograph inconsistent
with active TB after 6 months of anti-tuberculosis treatment.

Statistical methods
Covariates were divided into two subgroups: demographic factors (e.g., age, race/ethnicity,
substance abuse) and clinical factors (e.g., symptoms and existing medical conditions).
Median delays of all covariates were calculated and the Mann-Whitney test was used to
compare between-group distribution of delays. In addition, univariate logistic regression was
performed for each variable of interest, and odds r atios (ORs) with a P < 0.10 were included
in the multivariate logistic regression for the calculation of adjusted ORs (ORadj) for two
models for patient delay: in the first model delay was categorized as ≥30 days, and in the
second model it was categorized as ≥90 days. Health care delay and total delay were
analyzed similarly, although each used only the median delay as a cut-off for characterizing
patients as delayed or not delayed.

All analyses were conducted using the Stata® statistical package, Version 9 (Stata Corp,
College Station, TX, USA, 2001).

RESULTS
Study participants and characteristics

Between 1 January 2003 and 30 December 2007, 642 TB patients were reported in Vitoria
City. Fiftyone (8%) patients without a positive M. tuberculosis culture were excluded, as
were 145 (22%) patients initially seeking medical care from a hospital, and 126 (20%)
patients with extra-pulmonary disease and no evidence of pulmonary involvement (Figure
1). A further 16 patients (3%) were excluded because their point of entry was not the
primary health program. The final study population consisted of 304 patients with
bacteriological confirmation.

Demographic, clinical and diagnostic characteristics for all patients are summarized in
Tables 1 and 2, stratified by type of treatment delay. The median age of all participants was
31 years and 62% were male. Among the 304 study patients, 296 (97%) reported at least one
TB symptom. Thirty-one patients (10%) reported 1–3 symptoms, 75 (25%) 4–6 symptoms,
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102 (34%) 7–9 symptoms and 88 (29%) ≥10 symptoms. All symptomatic patients had at
least one respiratory symptom (cough, shortness of breath, chest pain, hemoptysis and/or
sputum production with or without purulent sputum). Two hundred and fortyfour (80%)
reported cough > 3 weeks; the median duration of cough for all patients was 76 days. All
eight patients reporting no TB symptoms at their first health care visit were later diagnosed
by culture.

Patient delay
Median patient delays are presented in Tables 1 and 2. The median patient delay for all
patients reporting symptoms (n = 295) was 76 days (range 1–730, interquartile range 85
days). Twelve patients (4%) sought care for symptoms within 7 days of onset, 36 (12%)
within <30 days, and 143 (48%) waited ≥90 days before seeking medical care.

In univariate analysis, age <30 years, no prior formal education, history of tobacco use,
current alcohol consumption, and history of cough, weight loss, sputum production and
purulent sputum were carried forward to the multivariate analysis, as they were statistically
significant at the ≤0.10 level with patient delays of ≥30 days. In a separate univariate
analysis, age <30 years, presence of cavitary lesion, no prior formal education, history of
tobacco use, history of cough, chest pain, weight loss and sputum production were carried
forward to the multivariate analysis because they were statistically significant at the ≤0.10
level with patient delays of ≥90 days. These were included in the final analysis.

Multivariate analysis revealed cough (ORadj = 6.67, 95% confidence interval [CI] 2.65–
16.79) and initial weight <60 kg (ORadj =3.45, 95%CI 1.40–8.48) to be associated with
patient delay of ≥30 days. The multivariate model with ≥90 days patient delay found any
cough (ORadj =2.58; 95%CI 1.20–5.57) and chest pain (ORadj =2.69 95%CI 1.55–4.66) to
be associated with increased risk of patient delay.

Health care delay
The median heath care delay was 30 days (range 5–68). Male sex, higher education, no
history of cough, no weight loss, normal chest X-ray, negative acid-fast bacilli smear and
lack of sputum production were all associated with health care delays of >30 days (Table 3).
Multivariate analysis revealed two characteristics associated with health care delays of >30
days: no history of cough (ORadj = 24.5, 95%CI 5.60–106.9) and normal chest X-ray (ORadj
= 2.3, 95%CI 1.29–4.09).

Total delay
The median total delay was 110 days (range 26–784). In univariate analysis, higher
education, no history of tobacco and alcohol use, no history of cough, no weight loss and
sputum production were significantly associated with total delays of >110 days, although no
variables were significant on multivariate analysis (Table 3).

The median time between laboratory diagnosis and initiation of treatment was 4 days (range
1–7). Time to treatment did not differ by patient delay or health care delay.

Endpoint analysis
At 6 months treatment follow-up, all patients underwent culture (Löwenstein-Jensen and
BACTEC 12B; BACTEC, Rochester, UK), chest radiograph and physical evaluation. Of the
304 patients studied, 297 (98%) had a negative culture on both methods and no findings of
pulmonary TB on chest X-ray, indicating cure. Among the seven patients (2%) who did not
achieve cure, the median patient delay was 60 days, compared to 76.5 days for those who
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had reached cure at the end of 6 months (P = 0.093). All 7 patients underwent retreatment
and achieved cure.

DISCUSSION
In our study, the median time between initial TB symptoms and first medical consultation,
first consultation and diagnosis, and diagnosis and treatment initiation was respectively 76,
30 and 4 days, with a total delay of 110 days. This delay is longer than in a recently
published report from Recife, Brazil, and longer than those reported in Viet Nam,22

Thailand,23 South Africa24 and the United States,25 and, other than a study performed in
Tanzania (patient delay was 162 days),26 our results exceed all other study results reported
in a recent systematic review where patient delay ranged from 7 to 60 days.14 This
prolonged delay reflects the strategy of passive case detection in Brazil, and suggests a
patient population that can be targeted for intensified case detection efforts.27

Patient delay was independent of sex, which differs from other studies reporting greater
delays in women9,23 and in men,28-31 but was significantly reduced among younger TB
patients and those who were better educated.7 Although these results were not significant in
multivariate analysis, persons with higher education tend to have more flexible schedules, as
do younger people, particularly students, and are better able to attend primary care facilities
that are often only open during regular work hours. Although education did not reduce time
to diagnosis, education of the population, specifically about TB symptoms, might reduce
delays.32

Smokers had longer delays in univariate analysis, but this association was not maintained in
multivariate analysis. Smoking often leads to delays in TB diagnosis,4 as prolonged cough is
attributed to ‘smoker’s cough’ by both patients and health care providers.

Our results are similar to those reported among low- and middle-income countries in a
recently published systematic review14 where the average patient delay was 28.4 days,
ranging from 2 days in China to 87 days in Pakistan.

The Recife study reported a mean total delay of 142 days and a median of 90 days.27 The
authors suggested that although access to health care is not difficult in their urban setting,
ease of access did not reduce delays. One possible explanation for the total delay in starting
patients on treatment in all studies could be the limited diagnostic facilities and poorly
trained personnel at the same clinic level where patients are repeatedly seen for health
care.33 In our study, physicians diagnosed patients with longer patient delays more quickly
than those with shorter delays, suggesting that disease in these patients had become more
clinically apparent at time of presentation. Moreover, patients with abnormal chest
radiographs at first presentation and those presenting with cough were diagnosed more
quickly, suggesting that physicians were efficiently diagnosing patients with the most
advanced disease. The corollary of this finding is that many patients are not being diagnosed
when they arrive with early TB symptoms. Physicians need to understand the epidemiology
of TB in this population where patients often present early in disease progression, and
proper use of currently available TB diagnostics may improve diagnostic efficiency.34

It is postulated that TB control can best be achieved if patient delay is <3 weeks, and ideally
<2 weeks.31 In our study, 90% of our patients exceeded this limit, 50% by more than 7
weeks. Our study reports median health system delays of 4 weeks. The total time from
symptom onset to TB diagnosis was about 16 weeks, 11 weeks more than is deemed
acceptable for smearpositive TB patients, considering that more than 70% of our sample
were smear-positive TB patients.35
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There was no association between increased delay and treatment type or cure,7 but all of
those patients who had not reached cure at 6 months had cavitary lesions at the beginning of
treatment. Patients with cavitary disease usually have a higher bacterial load than those
without cavities, and may take longer to achieve cure.30 Although cure was not affected by
delays in diagnosis in this study, reducing patient delay is still an important component in
reducing TB transmission in the community.36

Although 90% of our patients had more than four symptoms and at least one respiratory
symptom, significant delays occurred nevertheless. To reduce detection delays, the primary
care service should query all patients reporting to a primary health care unit about
respiratory symptoms, regardless of their particular health complaint, and, if present, should
screen for pulmonary TB. A recent publication from an out-patient center in Rio de Janeiro,
Brazil, detected similar rates of TB among patients with a cough of <3 weeks’ duration and
those with a cough of ≥3 weeks.37

Despite the availability of culture for all patients in Vitoria, the number of reported cases has
been stable over the past 10 years. This stability could reflect two patterns. First, the
majority of cases were already seeking care at primary care facilities and being diagnosed
adequately by culture, and therefore reducing delays but not changing the total number of
notified cases, as there is currently no strategy for active case finding. Second, patients with
the longest delays initially sought care at hospitals and were therefore excluded from our
analysis. This has been noted in other studies,31,38 and in our study, where 145/642 (22%)
were excluded because the entry point was the hospital.

It is more feasible to educate health professionals about TB than the general population. We
conducted two studies in the same health care units looking at knowledge of TB, one with
heath care workers (HCWs) and the other among nurses and physicians.17,39 The results
revealed significant knowledge about TB among nurses and physicians, and a strong lack of
knowledge among HCWs. A longer period in employment was positively associated with an
increased understanding of the disease and of TB control activities, although cough of >3
weeks was recognized as a symptom of TB by only 27% (28/105) of HCWs. Training in
Vitoria is not regular, and only four courses had been conducted over the last 5 years.
Unfortunately, there are frequent changes among HCWs, and in this study only 63% had
been in their posts for more than 3 years. This highlights the need for more continuing
education for HCWs, as they are often the first to encounter patients with TB symptoms but
rarely recognize them as being suggestive of TB. By definition, health care delays should be
considerably shorter, if basic diagnostic tools and trained staff are available at the primary
health clinics. However, in our setting less than 10% of attending medical professionals are
physicians trained in chest disease, infectious diseases, internal medicine or family health.

The major constraints to reaching the WHO global TB targets include a lack of qualified
human resources, lack of health infrastructure, poor decentralization of the health system,
and little coordination with the private sector.40 In our setting, our health care workers need
to be better qualified to conduct intensive case-finding programs that will ultimately reduce
detection delays and reduce TB transmission at the community level.
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Figure 1.
Patient enrollment plan. TB = tuberculosis.
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