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Abstract

Background: Typhoid fever is one of the most important infectious diseases transmitted by contaminated food and
water. This study aimed at epidemiological features of disease during the last five decades, over the period from 1962-
2011.

Methods: A retrospective cross-sectional study was conducted using typhoid fever national surveillance data.

Results: The highest incidence of typhoid fever was registered in 1965 with 133.4 /100,000 cases/year and the lowest
in 2011 with 0.52/100,000 cases/year. Typhoid fever incidence in Iran had three phases. Before the year 1969, with
high incidence >100 (phase 1), the petiod between1969-1996 with medium (10-100), (Phase 2) and the phase 3 has
inaugurated from 1996 until now with low incidence rate less than 10 /100,000. Ketmanshah Province was the most
infected area. Most cases were occurred in warm months in 2010. Of 196 (31%) cases were under 15 years old whom
were more affected. 53.6% of total cases in 2010 were female and 56.6% stayed in rural area. In 2010, 27.8% cases
were confirmed. Among positive cases, the sources of culture were 46.8% stool, 37.2% blood, 14.6% urine and 1.2%
bone marrow. Following treatment, 97.8% of cases were recovered completely and in 1.6% of cases had experienced
complications and only 0.6% of confirmed cases have been died.

Conclusion: As a result of development in socio-economic condition in Iran, the typhoid fever incidence has been

dramatically declined from high (133.4/100,000 cases/yeat) in 1965 to low (0.52/100,000 cases/year) in 2011.

Introduction

The annual incidence of typhoid fever is estimated
to be about 16 million illnesses and 600,000
deaths (1). The World Health Organization has
estimated that typhoid fever caused 21,650,974
illnesses and 216,510 deaths during 2000 (2). Alt-
hough typhoid fever is not common in industrial-
ized countries, it is an important health issue in
developing countries. For example, very high ty-
phoid fever incidence has been found in India and
Pakistan (3), south-central Asia and south-east
Asia, Africa, Latin America (1-4). Typhoid causes
high mortality rate in some region like Tanzania,
quite often complicated with malaria co-infection
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leading to diagnostic difficulties and high mortality
(4). A population based surveillance indicates
moderate typhoid fever incidence in Egypt which
was 59/100,000 case/year (5), and in Philippines
26.9/100,000 (6), in Mekong delta region of Vi-
etnam reported high incidence rate of
195/100,000 case pet year (7).

Typhoid fever, an infection caused by Salnonella
enteric serovar typhi and serovar paratyphi A. In-
gestion of contaminated food and water is the
most common route of disease transmission (8-
10). The widespread prevalence of multidrug-
resistant strains is a great concern (11). Emerging
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multidrug-resistance Salmonella typhi is on in-
creasing and most of antibiotics such as
fluoroquinolones and azithromycin have been be-
come ineffective (12-14).

Iran is one of the endemic areas for typhoid fever
and it was a major public health problem in the
past. This study carried out on epidemiology of
typhoid fever in Iran during five last decades from
1962-2011.

Methods

A retrospective, cross-sectional study was carried
out by using typhoid fever national surveillance
system collected data during fifty years from 1962-
2011. All suspected, probable and confirmed cases
data and results of sporadic and outbreak investi-
gation have been reported by questionnaire to the
department of foodborne and waterborne in Cen-
ter for Communicable Disease Control from all
provincial health centers. Collected data were ana-
lyzed using SPSS.16 software.

Results

Analyzed data showed that the highest incidence
of typhoid fever was registered in 1965 with
133.4/100,000 cases/year and the lowest inci-
dence has been reported in 2011 with
0.52/100,000 cases/year. Thete is a sharp peak on
increasing cases in 1980, simultaneously to begin-
ning the war between Iran and Iraq (Fig. 1).
Kermanshah Province was the most infected area
before, during and after the war between Iran and
Iraq (Fig. 2). The medium phase of typhoid fever
incidence has been started since 1969 with
71/100,000 cases/year and the low incidence
phase has been began since 1996 with 9.4/100,00
cases/year (Table 1, Fig. 1). In warm months in-
cluding June and July was occurred most of cases
in 2010 (Table 2). Of 196 (31%) cases were under
15 years old whom were more affected than oth-
ers age groups (Table 2). 53.6% of total cases in
2010 were female and 56.6% living in rural area
(Table 2). For laboratory
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identification 61% of cases have been referred to
sample taking and 39% of them had no sample
(Table 2). In 2010, the results of 175(27.8%) sam-
ples were positive, so 27.8% cases were classified
as confirmed cases (Table 2). Among positive cas-
es, in 46.8%, stool was the source of culture and
in 1.2% bone marrow was positive (Table 2).

The treatment of cases in 97.8% resulted in com-
plete recovery and in 1.6% there were complica-
tion and only 0.6% of cases died (Table 2).
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Fig. 2: Distribution of Typhoid fever in Iran by
provinces, 1980 (Total cases 36925)
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Discussion

Typhoid fever was one of the most important
infectious diseases in the past in Iran which
caused higher mortality and morbidity and has
been occurred in sporadic or epidemic form,
throughout country. It was prevalent mostly in
rural areas due to low coverage of safe drinking
water supply, so similar to other countries; ty-
phoid fever can be an important indicator for
development of socio-economic condition of
communities. World Health Organization has
classified counties to three groups by typhoid fe-
ver incidence rate. Regions with high incidence
>100/100,000 cases/year include south-east Asia,
south-central Asia, regions of medium incidence
(10-100/100,000 cases/year) consist of rest of
Asia, Africa, Latin America and the Caribbean,
and Oceania except for Australia and New Zea-
land. Countries with low incidence of typhoid
fever (<10/100,000 cases/year) include Europe,
North America and the rest of developed world
(2). The history of typhoid fever in Iran had three
phases during last five decades. The years before
1969 include phase 1 with high incidence rate of
>100/100,000 cases/year. The petiod from
1969-1996 include phase 2 with medium inci-
dence rate (10-100/100,000 cases/year), and fi-
nally the phase 3 has been inaugurated from 1996
until now with low incidence rate less than
10/100,000 cases/yeat.

Decreasing rate of typhoid fever incidence in Iran
as a great socio-economic indicator implies that
developmental project such as safe drinking wa-
ter supply system were successful and can be
concluded the best health achievement. To date,
100% of urban area and more than 90% of rural
area are covering with safe drinking water supply
systems. In spite of reporting cases from all of
provinces with history of many epidemics, the
western provinces bordering Iraq were more af-
fected (Fig. 2). Typhoid fever outbreaks not only
had been increased during the war between Iran
and Iraq in bordering area, but also it occurred
among refugees and displaced people. In 1991
there was an increasing mortality rate due to ty-
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phoid fever among Iraqi-Kurdish refugee camps
in Iran (15). Legal and illegal cross-border traffics
resulted in distribution of resistant isolate from
neighboring countries to western provinces like
West Azerbaijani (16), meanwhile, increasing an-
timicrobial resistance complicates therapy for
travel-related typhoid fever (17,18).

In this study we selected one year as a sample for
determine of the epidemiological characteristics
of typhoid fever. Similar to other countries, hot
months had higher incidence (19), and in 2010
June and July had high incidence (Table 2). Chil-
dren were vulnerable group (20) especially in are-
as with malnutrition and co-infection with other
infectious disease (4). In this study age group un-
der 15 years old was more affected (Table 2).
More than 60% of these were referred to labora-
tory and near to half of them were confirmed by
positive cultures. Stool culture dominancy indi-
cates delay in laboratory diagnosis because stool
will be positive in second week after onset of dis-
ease (Table 2). Although typhoid fever has multi-
ple and severe cardiopulmonary and intestinal
complications (21), our study showed that during
2010 only 1.6% of cases have been involved with
complications, however proper treatment cases
resulted in low mortality rate less than 0.6% (Ta-

ble 2).

Conclusion

As a result of development in socio-economic
condition and improvement of health indices in
Iran, the typhoid fever incidence has been dra-
matically declined from high (133.4/100,000 cas-
es/year) in 1965 to low (0.52/100,000 cases/year)
in 2011.
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Table 1: Incidence of Typhoid fever in Iran from 1962-2011

Year No. of Cases Incidence (I/100.000) Year No. of Cases  Incidence (I1/100.000)
1962 23117 98.3 1995 7690 13
1963 29418 121.3 1996 5750 94
1964 30677 122.6 1997 2630 4.2
1965 34416 133.4 1998 1279 2
1966 28502 107.6 1999 2261 3.5
1967 31135 114.4 2000 1869 2.8
1968 27841 100 2001 1084 1.6
1969 20381 71 2002 709 1.05
1970 19813 67.2 2003 725 1.06
1971 26651 88 2004 541 0.77
1972 22883 73.6 2005 425 0.6
1973 6618 20.7 2006 437 0.61
1974 4472 13.6 2007 975 1.34
1975 5448 16.1 2008 503 0.68
1976 7776 22.2 2009 518 0.69
1977 11793 32.4 2010 631 0.84
1978 14551 38.4 2011 394 0.52
1979 20718 53

1980 36925 90.6

1981 29425 69.5

1982 25646 58.3

1983 31613 69.1

1984 32164 68

1985 29085 59

1986 25596 50.5

1987 25935 50

1988 29551 55.4

1989 26468 48.4

1990 28819 51.5

1991 17086 30

1992 8472 14.4

1993 8885 14.7

1994 6849 11.2
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Table 2: Results of analysis, typhoid fever in Iran,

2010
No. of

cases Yo

(631)
Frequency of typhoid fever by months
January 40 6.3
February 29 4.6
March 25 4.1
April 30 4.7
May 63 10.1
June 91 14.4
July 65 10.3
August 59 9.3
September 66 10.4
October 49 7.8
November 62 9.8
December 52 8.2
Frequency of typhoid fever by age groups
<15 years old 196 31
16-30 years old 179 28.3
31-45 years old 136 21.5
>45 years old 121 19.2
Frequency of typhoid fever by gender
Male 293 46.4
Female 338 53.6
Frequency of typhoid fever by residency area
Rural area 357 56.6
Urban area 274 43.4
Frequency of typhoid fever by cultured samples
Without culture 246 39
Negative culture 210 33.2
Positive culture 175 27.8

Frequency of typhoid fever by source of positive
culture

Stool culture 82 46.8
Blood culture 65 37.2
Urine culture 26 14.6
Bone marrow culture 2 1.2

Treatment outcome

Cured 617 97.8

Cured with complication 10 1.6

Death 4 0.6
37

Acknowledgment

The authors would like to acknowledge the kind
collaboration of all the staff at provincial and dis-
trict health centers in different provinces for data
collection. The authors declare that there is no
conflict of interest.

References

1. The world health report (1996). Fighting
disease, fostering development. WHO, Gene-
va. Switzerland ,pp.:5-23.

2. Crump JA, Luby SP, Mintz ED (2004).
The global burden of typhoid fever.
Bulletin of the World Health Organization,
82 (5): 346-353.

3. Suman K, Shanta D, Dipika S (2008). Ep-
idemiology of typhoid and paratyphoid
tever in India. [ Infect Developing Coun-
tries, 2(6): 454-460

4. Malisa A, Nyaki H (2010). Prevalence and
constraints of typhoid fever and its con-
trol in an endemic area of Singida re-
gion in Tanzania: Lessons for effective
control of the disease. [PHE, 2(5): 93-
99.

5. Srikantiah P, Girgis FY, Luby SP, Jennings
G, Wasfey MO, Crump JA, et al. (2000).
Population-based surveillance of ty-
phoid fever in Egypt. Am | Trop Med
Hyg, 74(1): 114-119.

6. Dayrit MM (1992). Epidemiology of Ty-
phoid Fever in the Philippines. Phi/ |
Microbiol Infect Dis, 21(2): 46-48.

7. Lin FYC, Ho VA, Bay PV, Thuy NTT,
Bryla D, Thanh TC, et al. (2000). The
Epidemiology of Typhoid fever in the
Dong Thap province, Mekong delta re-
gion on of Vietnam. Awm | Trop Med Hyg,
02(5): 644—0648.

8. Black RE, Cisneros L, Levine MM, Banfi
A, Lobos H, Rodriguez H,(1985). Case-
control study to identify risk factors for
paediatric endemic typhoid fever in

Available at:  http://ijph.tums.ac.ir




10.

11.

12.

13.

14.

15.

Available at:

Masoumi Asl et al.: Epidemiology of Typhoid Fever in Iran ...

Santiago, Chile. Bull World Health Organ,
63(5): 899-904.

Gasem MH, Dolmans WM, Keuter MM,
Djokomoeljanto RR (2001). Poor food
hygiene and housing as risk factors for
typhoid fever in Semarang, Indonesia.
Trop Med Int Health, 6(6): 484- 490.

Luby SP, Faizan MK, Fisher-Hoch SP,
Syed A, Mintz ED, Bhutta ZA, et al.
(1998). Risk factors for typhoid fever in
an endemic setting, Karachi, Pakistan.
Epidemiol Infect, 120(2): 129— 138.

Rowe B, Ward LR, Threlfall EJ (1997).
Multidrug-resistant  Salmonella Typhi: a
worldwide epidemic. Clin Infect Dis,
24(suppl 1): 106—-1009.

Lynch MF, Blanton EM, Bulens S, Polyak
C, Vojdani J, Stevenson J,et al (2009).
Typhoid fever in the United States,
1999-2006. JAM.A, 26;302(8): 859-65.

Bahrmand AR, Velayati AA (1997). Anti-
microbial resistance pattern and plasmid
profile of Salmonella typhi isolated
from an outbreak in Tehran province.
Scand | Infect Dis, 29(3): 265-9.

Ranjbar M, Alizadeh M, Amir H, Hashemi
SH, Dadashpoor M, Madrakian AR, et
al. (2009). Clinical features of patients
with typhoid fever and drug resistance
of the causative isolates in western Iran.
Tropical Doctor, 39: 223-224.

Babille M, De Colombani P, Guerra R,
Zagaria N, Zanetti C (1994). Post-

http://ijph.tums.ac.ir

16

17

18

19

20

21

emergency epidemiological surveillance
in Iraqi-Kurdish refugee camps in Iran.
Disasters, 18(1):58-75.

. Bayram Y, Guductoglu H, Otlu B, Aypak
C, Giursoy NC, Ulu¢ H, et al. (2011).
Epidemiological characteristics and mo-
lecular typing of Salmonella enterica
serovar Typhi during a waterborne out-
break in Eastern Anatolia. Ann Trop
Med Parasitol, 105(5): 359-65.

. Meltzer E, Schwartz E (2010). Enteric fe-
ver: a travel medicine oriented view.
Curr Opin Infect Dis, 23(5): 432-7.

. Reddy S, Rangaiah J, Addiman S, Ware-
ham D, Wilson P, Sefton A (2011). Ep-
idemiology, antibiotic resistance trends
and the cost of enteric fever in East
London, 2005-2010. Travel/ Med Infect Dis,
9(4): 206-12.

. Siddigi FJ, Rabbani F, Hasan R, Nizami
SQ, Bhutta ZA (2006). Typhoid fever in
children: some epidemiological consid-
eration from Karachi, Pakistan. Inz | In-
feet Dis,10(3): 215-222.

. Sinha A, Sazawal S, Kumar R, Sood §,
Reddaiah VP, Singh B (1999). Typhoid
fever in children aged less than 5 years.
Lancet, 28;354(9180): 734-7.

. Esmailpour N, Rasoolinejad M, Abd-
olbaghi MH (20006). Cardiopulmonary
manifestations of typhoid fever: a pro-
spective analysis of 65 cases in Iran.
Trop Doct, 36(2): 118-9.

38


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lynch%20MF%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Blanton%20EM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bulens%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Polyak%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Polyak%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Vojdani%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Stevenson%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/19706859
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Babille%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22De%20Colombani%20P%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Guerra%20R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Zagaria%20N%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Zanetti%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/8044642
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bayram%20Y%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22G%C3%BCd%C3%BCc%C3%BCo%C4%9Flu%20H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Otlu%20B%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Aypak%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Aypak%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22G%C3%BCrsoy%20NC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ulu%C3%A7%20H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/21929877
http://www.ncbi.nlm.nih.gov/pubmed/21929877
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Meltzer%20E%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Schwartz%20E%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/20613510
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Reddy%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Rangaiah%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Addiman%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Wareham%20D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Wareham%20D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Wilson%20P%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sefton%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/21636325
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sinha%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sazawal%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kumar%20R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sood%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Reddaiah%20VP%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Singh%20B%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/10475185
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Esmailpour%20N%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Rasoolinejad%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Abdolbaghi%20MH%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Abdolbaghi%20MH%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/16611453

