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ABSTRACT

BACKGROUND Recognizing factors that affect delay in diagnosis in patients with
pulmonary tuberculosis (TB) is critical. This study aimed to identify such factors among
TB patients in the north of Iran.

METHODS In this retrospective cohort study, we reviewed patient’s medical records
from the TB registration system of the Health Deputy of Mazandaran University of
Medical Sciences, Sari, Iran that was responsible for the TB registry in the province
from 2007 to 2017. All hospitals affiliated with the university, including private hospitals,
reported TB cases directly to the health deputy. Patient’s gender, age, TB smear result,
TB type, imprisonment, diabetes, nationality, residence area, and drug use were
considered factors of delay in diagnosis, which was defined as a delay of >30 days
between symptom onset and diagnosis. Data from 3,453 patients were analyzed using
the chi-square test and logistic regression models.

RESULTS The frequency of patients with delay in diagnosis was 67.7%. There was no
association between delay in diagnosis and gender (p = 0.194), TB type (p = 0.140),
and diabetes (p = 0.198). On the other hand, old age (260 years) was related to delay
in diagnosis (OR = 1.37; 95% Cl = 1.12-1.68; p = 0.002). The chance of delay in diagnosis
in prisoners was lower than in non-prisoners (OR = 0.62; 95% Cl = 0.46-0.82; p = 0.001).

CONCLUSIONS Old age was a risk factor for delay in diagnosis, and interestingly,
prisoners had been diagnosed significantly faster.
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Tuberculosis (TB) is the ninth leading cause of
death worldwide." In 2012, the prevalence of smear-
positive pulmonary TB among the general population
of Mazandaran province (north of Iran) was 4.3 in
100,000.2 According to previous evidence, factors
involved in diagnostic delay include living in rural
areas,*” acquiring HIV infection, seeking help from
multiple healthcare providers, and receiving initial care
from primary healthcare facilities and informal care

providers. However, poorly recalling the exact time of
symptom onset and ignoring factors related to delay
were some study limitations.?

Identifying factors related to delay in diagnosis of
patients with pulmonary TB could play a critical role
in TB prevention within the community by shortening
treatment delay. It can lead to a significant reduction
in the economic and social burden of pulmonary TB
patients.>* Considering the aforementioned factors
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and insufficient research data in Iran, especially in
Mazandaran province, this study aimed to determine
the factors associated with delay in diagnosis among
patients with TB in the north of Iran.

METHODS

In this retrospective cohort study, we reviewed
patient’s medical records in the TB registry system
of the Health Deputy of Mazandaran University of
Medical Sciences from 2007 to 2017. This area is
located in the north of Iran at Caspian Sea Coast with
a population of 2.6 million. The province includes the
cities of Sari, Galugah, Behshahr, Neka, Miandoroud,
Juybar, Ghaemshahr, Savadkuh, Amol, Mahmoud
Abad, Fereydoon-Kenar, Babolsar, Nour, Nowshahr,
Chalous, Tonekabon, Ramsar, Abasabad, Simorgh,
and Kelardasht. Patients aged >15 years were directly
asked about the onset of main TB symptoms, including
cough lasting >3 weeks, coughing up blood, fever,
and night sweats at the beginning of treatment (after
final disease diagnosis was made by smear testing).
After physicians made the diagnosis, health deputy
staff registered TB patients in the TB registration
system (available at http://tb-lep.behdasht.gov.ir).
All data regarding the patients’ disease, including
demographic data, symptom onset date, diagnosis
date, other clinical data, and prescribed medications,
had been entered into the registry system.

Data were collected in Excel format using TB
registration software (including all factors) and
transferred to SPSS version 21 (IBM Corp., USA). The
difference between symptom onset and diagnosis
was calculated to determine the delay in diagnosis.
Delay in diagnosis was defined based on a cut-off
reported by Storla et al® and Getnet et al” of 230 days.
Smear results were classified to 3+ (>10 bacilliin each
microscopic field), 2+ (1—10 bacilli in each microscopic
field), 1+ (10—99 bacilli in 100 microscopic fields),
scanty (1—9 bacilli in 100 microscopic fields), and
negative based on smear density. Chi-square test was
used to compare some factors including gender, age
group, TB type, diabetes, imprisonment, nationality,
drug use, and residence area between patients with
delay in diagnosis. HIV infection was excluded from
our analysis because of the limited number of cases.
A logistic regression model was used to adjust the
effect of confounding variables in predicting the
effect of all factors in the delay because the number
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of variables was limited. Smear results and delay in
diagnosis were analyzed using logistic regression.
A p-value of <0.05 was considered statistically
significant. This study was approved by the Research
Ethics Committee of Mazandaran University of
Medical Sciences (code: IRR-MAZUMS.REC.1397.038).

RESULTS

Data of all patients have been extracted from
the TB registration software. Of 3,453 patients
investigated during the study period, the frequency
of male subjects was 2,171 (62.9%). The prevalence
of patients with delay in diagnosis was 67.7%. The
mean and median delay in TB diagnosis were 126.6
(standard deviation = 74.4) and 38 days, respectively.
The prevalence of delay in diagnosis in men was
slightly higher than in women. In addition, it was also
higher in the 30-44 year age group than in the 15-29
year age group. Delay in the diagnosis of prisoner
patients was significantly lower than that of non-
prisoners (Table 1).

Using multivariate regression, the chance of delay
in diagnosis was significantly higher in the 60 and 30—
44 year age groups than in the 15-29 year age group
(odds ratio[OR] =1.37, p = 0.002 and OR =1.44, p<0.001,
respectively). The odds of delay in diagnosis in prisoner
was significantly lower than that in non-prisoner (OR =
0.62, p = 0.001; Table 1).

The prevalence of delay in diagnosis among
patients with 3+, 2+, 1+, scanty, and negative sputum
smear results were 73.0%, 71.8%, 66.6%, 67.2%, and
63.2%, respectively. Table 2 presents the OR for delay
in diagnosis based on smear results.

DISCUSSION

Delay in TB diagnosis is a major issue affecting the
transmission, mortality, and severity of the disease.®®
A meta-analysis by Getnet et al’ reported a 42% delay
in diagnosis of >30 days in pulmonary TB patients in
low- and middle-income countries, including Iran. We
found that more than half of the TB patients in the
study area had a delay in diagnosis of >30 days. Loutet
et al’ studied a delay in TB diagnosis in England, which
is a high-income country, and found that 34% of TB
cases had delay in diagnosis of >4 months. Although
their definition of delay was longer than in the study
by Getnet et al,” the prevalence of delay in diagnosis
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Table 1. Factors related with delay in diagnosis among TB patients

Univariate analysis Multivariate analysis
Variables Total number Delay in diagnosis, n (%)
p OR 95% Cl p
<30 days >30 days

Gender 0.139

Male 2,171 682 (31.4) 1,489 (68.6) 1.00

Female 1,282 434 (33.9) 848 (66.1) 0.90 0.77-1.05 0.194
Age group (years) 0.001

15-29 781 296 (37.9) 485 (62.1) 1.00

30-44 1,001 300 (30.0) 701 (70.0) 1.44 1.18-1.76 <0.001

45-49 643 211 (32.8) 432 (67.2) 1.23 0.98-1.54 0.071

260 1,028 309 (30.1) 719 (69.9) 1.37 1.12-1.68 0.002
TB type 0.075

Extrapulmonary 911 316 (34.7) 595 (65.3) 1.00

Pulmonary 2,542 800 (31.5) 1,742 (68.5) 1.13 0.96-1.33 0.140
Diabetes 0.198

No 3,166 1,033 (32.6) 2,133 (67.4) 1.00

Yes 287 83 (28.9) 204 (71.1) 1.11 0.84-1.45 0.457
Prisoner 0.003

No 3,217 1,019 (31.7) 2,198 (68.3) 1.00

Yes 236 97 (41.1) 139 (58.9) 0.62 0.46-0.82 0.001
Drug user 0.086

No 3,365 1,095 (32.5) 2,270 (67.5) 1.00

Yes 88 21(23.9) 67 (76.1) 1.48 0.89-2.46 0.126
Nationality 0.274

Non-Iranian 89 24 (27.0) 65 (73.0) 1.00

Iranian 3,364 1,092 (32.5) 2,272 (67.5) 0.73 0.45-1.18 0.201
Residency area 0.542

Rural 1,393 442 (31.7) 951 (68.3) 1.00

Urban 2,060 674 (32.7) 1,386 (67.3) 0.98 0.84-1.14 0.788

Cl=confidence interval; OR=0dds ratio; TB=tuberculosis

Table 2. Delay in diagnosis in patients with pulmonary TB based on smear results

Delay (days), n (%)

Univariate regression

Smear results

<30 >30 OR 95% Cl p
Negative 247 (36.8) 425 (63.2) 1.00 1.00

Scanty 21(32.8) 43 (67.2) 1.19 0.69-2.05 0.531
1+ 204 (33.4) 406 (66.6) 1.15 0.91-1.45 0.215
2+ 118 (28.2) 300 (71.8) 1.47 1.13-1.92 0.004
3+ 210 (27.0) 568 (73.0) 1.57 1.25-1.96 <0.001

Cl=confidence interval; OR=0dds ratio; TB=tuberculosis

was lower in England than in low- or middle-income
countries. Alavi et al™ and Alipour et al"" estimated the
prevalence of delay in diagnosis in Iran at 65.5% and
60.4%, respectively.
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Many factors are involved in delay of TB diagnosis
in different countries, including personal and health
system-related ones.™ " Said et al*® reported a median
diagnostic delay of 3 weeks, and only 5% of patients



had delay of >4 weeks. The findings of this study
showed that there was no significant association
between delay in diagnosis and gender, TB type,
residency area, diabetes, addiction, and nationality.
Moreover, old age was a risk factor for delay in
diagnosis, whereas prisoners experienced lower delay
in diagnosis than non-prisoners. In our study, although
the number of male patients with delay were slightly
higher than that of female patients, the difference
was insignificant. However, Buregyeya et al'’ reported
a significant association between male gender and
diagnosis delay. Johansson et al*™ reported that the
main factor contributing to the delay in diagnosis
among men was the fear of diagnosis and treatment
expenses, and men also seek care and neglect
symptoms until diseases reach advanced stages. A
study in Iran by Alavi et al* demonstrated that delay
in diagnosis was significantly higher in women. The
meta-analysis results showed that in several studies,
women experienced delay more than men, whereas
some other studies showed converse results,® which
were similar to our findings. Cultural and social factors
related to independence, transportation difficulty,
lack of education, and financial issues may contribute
to the higher rates of delay in diagnosis among women
in developing countries.™"

Old age is a risk factor for delay in diagnosis
among TB patients.®” Das et al* reported that age
>27.5 years was the factor associated with a delay of
>30 days in TB patients. In a study by Said et al," the
OR of delay in diagnosis was only 6% higher in the 25—
45 year age group than in the 18-24 year age group,
which showed that this factor was not associated with
diagnostic delay.” However, the OR in this study was
44% higher in 30-44 year age group than in 15-29 year
age group. This could explain the higher TB infection
risk in children.>

Prisoners have a higher risk of getting infected
by TB since they are a marginalized population.”
Babamahmoodi et al* reported that a delay in
diagnosis was significantly higher among prisoners
and suggested that weakness in diagnosis and referral
system was the reason for the delay. Similarly, Nasehi
et al™ concluded that non-prisoners are at risk of delay
in TB diagnosis. Conversely, our study found a negative
association between delay in diagnosis and being a
prisoner, and delay in diagnosis was more prevalent
in non-prisoners. This issue could be a positive sign of
early TB diagnosis in prisoners in Iran.™
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Diabetes mellitus increases the risk of TB»
as patients with diabetes have 1.55- to 3.59-fold
increased risk of TB infection.** Diabetes can also
affect treatment outcomes and delayed clearance of
TB patients.? In a study by Chen et al,* the prevalence
of delay in diagnosis for >30 days in TB patients with
diabetes was significantly higher than in patients
without diabetes. Diabetes could add to the burden
of this disease that can cause delay for seeking
care.” In our study, delay was higher in patients with
diabetes; however, it was not statistically significant.
Similarly, Alavi et al* found no significant association
between diabetes and TB diagnosis delay. This can be
an indication of good diabetes care and screening in
Mazandaran, which might prevent its negative effects
on TB diagnosis.

Living in rural areas is an essential factor affecting
delays in diagnosis in many countries.*" Although Das
et al* concluded that rural residency was significantly
associated with patient and health system delay, our
study found otherwise. Similar studies conducted
in the north of Iran?? and Tunisia®™ also reported no
significant difference in delay between urban and rural
populations. However, the study by Nasehi et al”in
Iran found that the diagnostic delay was significantly
longer in urban areas than in rural areas. This situation
could be because medical care availability and
diagnosis in rural areas are similar to urban areas, and
rural residents can receive sufficient medical care,?
and the family physician system can decrease TB delay
in rural areas,”™ which is being done in Mazandaran
province.

We found that 30.61% of patients were diagnosed
with advanced bacteriologic grade (3+) pulmonary
TB. Some studies have suggested that TB diagnostic
delay is associated with smear positivity,? whereas
Storla et al® concluded that diagnostic delay is
associated with negative sputum smear. The smear
positivity results in our study were comparable with
that in Nasehi’s study, which indicated the following
results: 3.4% were scanty, 36% 1+, 23.2% 2+, and 37.4%
3+.%

Drug abuse could be a contributing factor of
TB infection by affecting the environment and risk
behaviors of users,? and it has been associated with a
delay in diagnosis in these patients.” Patients with drug
abuse were delayed in seeking care and had limited
access to routine health care, leading to the spread of
TB.3®
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Immigration history or illegal residency has been
identified as a risk factor of delay in diagnosis.® Afghan
immigrants and Iraqi and Pakistani travelers could
exacerbate the TB condition in Iran.” Several factors
contribute to the delay in diagnosis and treatment in
immigrants including economic, cultural, legislative,
social, and health systems.' However, in our study,

there was no significant association between

nationality and diagnosis delay.

The current study has several limitations for
consideration. During the data registry, patients were
directly asked about the onset time of symptoms,
which could be affected by recall bias. This study only
evaluated total delay in diagnosis, whereas patient and
health system delays were not evaluated separately.
Socioeconomic factors could also affect delay in
diagnosis, although it needs further investigation.

In conclusion, this study showed that the
frequency of patients with delay (>30 days) in
diagnosis was 67.7%. Old age was also a risk factor
for delay in diagnosis. In addition, prisoners had been
diagnosed significantly faster than non-prisoners.
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