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Abstract

Iran.

TB cases over the recent six years in Fars province of Iran.

positive culture or smear for acid-fast bacilli were included.

Keywords: Tuberculosis, Seasonal Distribution, Iran, Fars

Background: Some studies show tuberculosis (TB) seasonal pattern. There are only two reports addressing TB seasonal pattern in
Objectives: The current retrospective analysis aimed at determining the seasonal distribution pattern of all registered pulmonary

Methods: All patients with pulmonary TB in Fars province diagnosed from 2006 to 2011 were investigated in terms of gender, age,
and the month of definitive diagnosis. Patients with clinical symptoms suggestive of pulmonary TB with at least one documented

Results: A total of 934 patients with pulmonary TB with a mean age of 44.3 £ 21 years were studied, of whom 319 (42.2%) were male.
The highest proportion of patients were diagnosed in May (10.7%) and June (10.2%) (P = 0.033). More than 29% of the TB incidents
occurred during spring. The proportion of patients presenting in spring decreased from 39.7% in 2006 to 28.4% in 2011. Similarly,
percentage of patients recorded in summer significantly decreased during the study (P =0.008).

Conclusions: Pulmonary TB is a seasonal disease in Fars province with peak incidence in warm seasons independent of patients’
age and gender though seasonal fluctuations decreased over the study period.

1. Background

Tuberculosis (TB) remains one of the world’s deadliest
contagious diseases. In 2016, about 10.4 million people de-
veloped TB with a mortality rate of 1.3 million individuals
(1). Continuous monitoring of new cases and evaluating
epidemiologic trends of TB should be performed at least
in periodical epidemiologic investigations (1). Anumber of
studies indicate that TB is significantly detected more com-
monly in certain time points of the year, although the pat-
tern may be specific for each population (2-7). Tabatabaee
et al. suggested a specific study on social and environ-
mental determinants of TB incidence in Fars province (8).
There are only two reports addressing TB seasonal pattern
in Iran; both of which emphasized the highestincidence in
late spring to early summer (9, 10). To the best of authors’
knowledge, no studies are conducted in Fars province to
evaluate possible seasonal pattern regarding TB incidence.

2. Methods

The current retrospective, cross sectional study was
conducted on all patients documented with pulmonary TB
(defined as clinical symptom plus either positive sputum
acid-fastbacilli smear or positive culture for Mycobacterium
tuberculosis) diagnosed in Fars province from 21 march
2006 to30 march 2011. Patients with only extra-pulmonary
TB and treated empirically were excluded. The main re-
source of information was the Fars TB registry database af-
filiated to Shiraz University of Medical Sciences. The study
protocol was approved by the Ethics Committee of Shiraz
University of Medical Sciences (IR.SUMS.REC.1392.4610).

In order to investigate the monthly distribution and
seasonal pattern of TB incidence, based on symptom initi-
ation date, disease frequency was determined throughout
each month and season. Statistical analysis was performed
using SPSS software (SPSS Inc., Chicago, IL, USA, version 18).
A two-sided P value of < 0.05 was considered as the level
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of significant. The chi-square test and one-way analysis of
variance (ANOVA) were used when appropriate.

3. Results

Atotal of 934 patients with pulmonary TB with a mean
age of 44.3 + 21 years (95% confidence interval (CI): 42.9
- 45.6) were studied of whom 319 (42.2%) were male and
615 (65.8%) female. Table 1 represents frequency of patients
across months/seasons based on diagnosis dates. The high-
est proportion of patients were diagnosed in May and June
representing 10.7% and 10.2% of all cases, respectively (P
= 0.033) (Figure 1). The peak of TB incidence was during
spring (> 29%) (P=0.004).

Both seasonal and monthly variations of TB incidence
were independent of patient’s age (P = 0.4 and 0.5, respec-
tively) and gender (P = 0.3 and 0.8, respectively). The pro-
portion of patients presenting in spring and summer de-
creased significantly over the study period (Figure 1).

4. Discussion

The current study findings were in accordance with
previous reports by Moosazadeh et al. (9-11). Apart from do-
mestic experiences, worldwide studies uniformly reported

Table 1. Seasonal and Monthly Distribution of TB Incidents

Season, Month Frequency Frequency
(Monthly (Seasonal
Percent) Percent)

Winter 198 (21.2)
January 76 (8.1)
February 67(7.2)
March 55(5.9)

Spring 273(29.2)
April 77(8.3)
May 100(10.7)
June 96(10.2)

Summer 244 (26.1)
July 87(9.3)
August 79 (8.5)
September 78 (8.3)

Autumn 219 (23.4)
October 73(7.8)
November 76 (8.1)
December 70(7.5)

Total 934(100)
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Figure 1. Proportion of patients presenting in various seasons during the study pe-
riod

a dynamic change of pulmonary TB incidence over differ-
ent time intervals throughout the year (2, 7,12,13). Not only
pulmonary TB, but also extra-pulmonary TB shows such
seasonal pattern of incidence (14, 15).

Various theories explain such seasonal trends in TB-
involvement; one explanation entails winter crowding,
which increases the probability of transmission and sub-
sequentrising in spring and summer. However, the crowd-
ing theory is questioned by a study conducted in Nether-
lands in 2013. Top et al. argued that such variations might
have originated from reporting bias (15).

Anotherreason involves a hampered immune function
caused by vitamin-D deficiency in cold seasons (3, 16). Ac-
cording to the relatively high sun exposure even in cold
seasons in Fars province, it might be doubted that vita-
min D deficiency is responsible for seasonal trends for pul-
monary TB.

In the current study, neither age nor gender was signif-
icantly correlated with the temporal variations. Similari-
ties between male and female patients regarding TB trends
were previously reported from Hong Kong (17). Regarding
age, however, evidence suggests increased seasonal fluctu-
ation among patients younger than 15 (2) or older than 60
years (18).

Over the study period, there was a gradual decrease
in peak seasonal patterns reflecting a change towards ho-
mogenous distribution of TB over different periods of the
year. This finding may be due to reporting bias or change
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in the temperature or rate of immigration from the neigh-
boring countries.

One limitation of the current study was the relatively
small number of subjects studied along with short dura-
tion.

In conclusion, pulmonary TB has a weak seasonal pat-
tern in Fars province with peak incidence in warm seasons
independent of patients’ age and gender. Seasonal fluctua-
tions decreased over the recent years, though the exact un-
derlying mechanism should be studied further.

Footnotes

Conflict of Interests: The authors declared no conflict of
interest.

Ethical Approval: The study protocol was approved by the
Ethics Committee of Shiraz University of Medical Sciences
(IR.SUMS.REC.1392.4610).

Funding/Support: There was no financial support for the
study.

References

1. World Health Organization. Global tuberculosis report 2017. Geneva:
World Health Organization; 2017. Licence: CC BY-NCSA 3.0 IGO.

2. Willis MD, Winston CA, Heilig CM, Cain KP, Walter ND, Mac Kenzie WR.
Seasonality of tuberculosis in the United States, 1993-2008. Clin Infect
Dis. 2012;54(11):1553-60. doi: 10.1093/cid/cis235. [PubMed: 22474225].
[PubMed Central: PMC4867465].

3. Koh GC, Hawthorne G, Turner AM, Kunst H, Dedicoat M. Tuberculosis
incidence correlates with sunshine: an ecological 28-year time series
study. PLoS One. 2013;8(3). €57752. doi: 10.1371/journal.pone.0057752.
[PubMed: 23483924]. [PubMed Central: PMC3590299].

4. Luquero FJ, Sanchez-Padilla E, Simon-Soria F, Eiros JM, Golub JE. Trend
and seasonality of tuberculosis in Spain, 1996-2004. Int ] Tuberc Lung
Dis.2008;12(2):221-4. [PubMed: 18230258].

5. Thorpe LE, Frieden TR, Laserson KF, Wells C, Khatri GR. Seasonality
of tuberculosis in India: Is it real and what does it tell us? Lancet.
2004;364(9445):1613-4. doi: 10.1016/S0140-6736(04)17316-9. [PubMed:
15519633].

6. Atun RA, Samyshkin YA, Drobniewski F, Kuznetsov SI, Fedorin IM,
Coker RJ. Seasonal variation and hospital utilization for tuberculo-
sis in Russia: Hospitals as social care institutions. Eur ] Public Health.
2005;15(4):350-4. doi: 10.1093/eurpub/ckio18. [PubMed: 16030135].

Shiraz E-Med |. 2019; 20(9):e86348.

10.

11

12.

15.

17.

18.

. Ana-Anyangwe IN, Akenji TN, Mbacham WF, Penlap VN, Titanji VP. Sea-

sonal variation and prevalence of tuberculosis among health seek-
ers in the south western Cameroon. East African Medical Journal.
2007;83(11). doi: 10.4314/eamj.v83il1.9474.

. Tabatabaee H, Hassan Zadeh |, Younes Nia F, Ali Akbarpoor M, Javan-

mard S, Honarvar B. Spatio-temporal pattern of tuberculosis in the re-
gions supervised by Shiraz University of Medical Sciences 2006-2012.
Iran | Public Health. 2015;44(9):1253-61. [PubMed: 26587500]. [PubMed
Central: PMC4645783).

. Moosazadeh M, Khanjani N, Bahrampour A, Nasehi M. Does tu-

berculosis have a seasonal pattern among migrant population

entering Iran? Int | Health Policy Manag. 2014;2(4):181-5. doi:
10.15171/ijhpm.2014.43. [PubMed: 24847484]|. [PubMed Central:

PMC4025095].

Moosazadeh M, Khanjani N, Bahrampour A. Seasonality and temporal
variations of tuberculosis in the north of Iran. Tanaffos. 2013;12(4):35-
41. [PubMed: 25191482]. [PubMed Central: PMC4153266].

Moosazadeh M, Nasehi M, Bahrampour A, Khanjani N, Sharafi S, Ah-
madi S. Forecasting tuberculosis incidence in iran using box-jenkins
models. Iran Red Crescent Med ]. 2014;16(5). el11779. doi: 10.5812/ir-
cmj.11779. [PubMed: 25031852]. [PubMed Central: PMC4082512].

Li XX, Wang LX, Zhang H, Du X, Jiang SW, Shen T, et al. Seasonal vari-
ations in notification of active tuberculosis cases in China, 2005-
2012. PLoS One. 2013;8(7). €68102. doi: 10.1371/journal.pone.0068102.
[PubMed: 23874512]. [PubMed Central: PMC3707966].

. Parrinello CM, Crossa A, Harris TG. Seasonality of tuberculosis in

New York City, 1990-2007. Int ] Tuberc Lung Dis. 2012;16(1):32-7. doi:
10.5588ijtld.11.0145. [PubMed: 22236842].

. Soetens LC, Boshuizen HC, Korthals Altes H. Contribution of sea-

sonality in transmission of Mycobacterium tuberculosis to season-
ality in tuberculosis disease: A simulation study. Am | Epidemiol.
2013;178(8):1281-8. doi: 10.1093/aje/kwt114. [PubMed: 23880353].

Top R, Boshuizen H, Dekkers A, Korthals Altes H. Similar seasonal
peakin clustered and unique extra-pulmonary tuberculosis notifica-
tions: Winter crowding hypothesis ruled out? Int ] Tuberc Lung Dis.
2013;17(11):1466-71. doi: 10.5588ijtld.13.0226. [PubMed: 24125452].

. Paynter S, Ware RS, Sly PD, Williams G, Weinstein P. Seasonal immune

modulation in humans: Observed patterns and potential environ-
mental drivers. J Infect. 2015;70(1):1-10. doi: 10.1016/j.jinf.2014.09.006.
[PubMed: 25246360].

Leung CC, Yew WW, Chan TY, Tam CM, Chan CY, Chan CK, et al. Seasonal
pattern of tuberculosis in Hong Kong. Int | Epidemiol. 2005;34(4):924-
30. doi: 10.1093/ije/dyi080. [PubMed: 15851395].

Douglas AS, Ali S, Bakhshi SS. Does vitamin D deficiency account for
ethnic differences in tuberculosis seasonality in the UK? Ethn Health.
1998;3(4):247-53. doi:  10.1080/13557858.1998.9961867. [PubMed:
10403106].


http://dx.doi.org/10.1093/cid/cis235
http://www.ncbi.nlm.nih.gov/pubmed/22474225
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4867465
http://dx.doi.org/10.1371/journal.pone.0057752
http://www.ncbi.nlm.nih.gov/pubmed/23483924
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3590299
http://www.ncbi.nlm.nih.gov/pubmed/18230258
http://dx.doi.org/10.1016/S0140-6736(04)17316-9
http://www.ncbi.nlm.nih.gov/pubmed/15519633
http://dx.doi.org/10.1093/eurpub/cki018
http://www.ncbi.nlm.nih.gov/pubmed/16030135
http://dx.doi.org/10.4314/eamj.v83i11.9474
http://www.ncbi.nlm.nih.gov/pubmed/26587500
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4645783
http://dx.doi.org/10.15171/ijhpm.2014.43
http://www.ncbi.nlm.nih.gov/pubmed/24847484
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4025095
http://www.ncbi.nlm.nih.gov/pubmed/25191482
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4153266
http://dx.doi.org/10.5812/ircmj.11779
http://dx.doi.org/10.5812/ircmj.11779
http://www.ncbi.nlm.nih.gov/pubmed/25031852
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4082512
http://dx.doi.org/10.1371/journal.pone.0068102
http://www.ncbi.nlm.nih.gov/pubmed/23874512
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3707966
http://dx.doi.org/10.5588/ijtld.11.0145
http://www.ncbi.nlm.nih.gov/pubmed/22236842
http://dx.doi.org/10.1093/aje/kwt114
http://www.ncbi.nlm.nih.gov/pubmed/23880353
http://dx.doi.org/10.5588/ijtld.13.0226
http://www.ncbi.nlm.nih.gov/pubmed/24125452
http://dx.doi.org/10.1016/j.jinf.2014.09.006
http://www.ncbi.nlm.nih.gov/pubmed/25246360
http://dx.doi.org/10.1093/ije/dyi080
http://www.ncbi.nlm.nih.gov/pubmed/15851395
http://dx.doi.org/10.1080/13557858.1998.9961867
http://www.ncbi.nlm.nih.gov/pubmed/10403106
http://emedicalj.com

	Abstract
	1. Background
	2. Methods
	3. Results
	Table 1
	Figure 1

	4. Discussion
	Footnotes
	Conflict of Interests
	Ethical Approval
	Funding/Support

	References

