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Introduction
Meningitis is an inflammation of the meninges, 
protective membranes surrounding the brain and 
spinal cord.1 Bacterial, viral, and fungal infections are 
the leading causes of this inflammation.2 In addition, 
Streptococcus pneumoniae, Haemophilus influenzae, and 
Neisseria meningitidis are the most common bacterial 
pathogens causing meningitis, which can be prevented by 
vaccination.3

The incidence and mortality rates of meningitis vary 
among different regions and age groups.4 Its incidence 
rate ranges from 0.9 per 100,000 person-years to 80 per 
100,000 person-years in high-income and low-income 
countries, respectively.5 This rate is less than 2 cases per 
100,000 person-years in other countries, including France, 
Germany, Italy, Poland, the United States of America, and 
China, and more than 10 cases per 100,000 person-years 
in the African Meningitis Belt Countries.6 Moreover, the 

annual incidence of meningitis in Iran has been reported 
at 2.72 per 100,000 population.2

Viral meningitis recovers without treatment.7 However, 
bacterial meningitis is serious and fatal without adequate 
antibiotic therapy.8 The mortality of meningitis ranges 
between 2% and 30%.9 Despite treatment with antibiotics, 
up to 23% of survivors may still suffer from long-term 
neurological sequelae.10

Meningitis is a compulsory notification disease in 
Iran, and all suspected cases should be reported to the 
disease surveillance system.2,11 The routine surveillance 
of suspected meningitis cases is conducted to identify 
demographic characteristics and clinical symptoms of 
patients, as well as to detect epidemics, in accordance with 
the recommendations of the World Health Organization.12

Until 2019, 191 countries had introduced the 
vaccination of H. influenzae type b (Hib) in their national 
immunization programs, but vaccine coverage noticeably 
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Abstract
Background and aims: Despite the availability of vaccines, antibiotics, and healthcare services, 
meningitis is a serious cause of morbidity and mortality worldwide. Thus, this study investigated 
the incidence of meningitis and identified areas with the highest incidence in Guilan. 
Methods: This study calculated the cumulative incidence of meningitis (confirmed and probable 
cases) and fever and neurological symptoms syndrome per 100,000 population each year. Join 
point regression analysis was used to identify noticeable changes in the trend of disease, and 
ArcGIS software was employed to determine high-risk areas.
Results: Overall, 653 cases of syndrome were reported during 2011-22, of whom 404 (61.87%) 
were confirmed and probable cases of meningitis. The age of 148 (36.63%) meningitis patients 
was less than 5 years, and 255 (63.12%) were male. The outcome of death was reported in 
11.54% of confirmed cases and 6.28% of all cases. Joinpoint regression analysis revealed 
significant decreasing trends in the incidence of fever and neurological symptoms post-2018 
across all age groups (APC: -37.45%, P < 0.05), with a notable decrease in children < 5 (APC: 
-54.03%, P < 0.05). Additionally, a significant reduction was found in those over 5 years after 
2015. For meningitis cases across all ages and children under 5, non-significant trends included 
a breakpoint in 2019, with a subsequent decline. Meningitis incidence demonstrated a non-
significant decreasing trend among individuals over 5 years throughout 2011-2022.
Conclusion: The annual incidence of meningitis and syndrome in Guilan was lower than the 
average in the whole country, but the case fatality rate was higher.
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varied by region.13 Iran has added a Hib vaccine to its 
routine immunization program since November 18, 2014, 
in the form of a pentavalent vaccine that includes hepatitis 
B, diphtheria, pertussis, tetanus, and Hib. The pentavalent 
vaccine is given at 2, 4, and 6 months old, and the rate of 
vaccination coverage is 99%.14

Bacterial meningitis is considered a globally serious 
cause of morbidity and mortality, despite access to 
antibiotics, vaccines, and health care.11,15,16 Accordingly, 
there is a critical need for continuous monitoring of this 
disease in order to evaluate the effectiveness of current 
prevention and control strategies. The World Health 
Organization has also launched a comprehensive roadmap 
to defeat meningitis by 2030, due to the importance 
of the disease and the annual outbreaks caused by this 
pathogen.17,18 However, regional variations in disease 
burden necessitate localized studies to guide suitable 
interventions. Therefore, this study was conducted to 
investigate trends in the incidence of meningitis and 
identify areas with the highest incidence in Guilan 
province using national disease surveillance data over 
11 years. It is expected that the results of this study will 
provide valuable insights for public health authorities 
to efficiently optimize vaccination strategies, enhance 
surveillance, and allocate healthcare resources to reduce 
disease burden in vulnerable populations.

Materials and Methods
Data Source
This research was an ecological study of information on 
all cases of fever and neurological symptoms in Guilan 
Province reported to the Center for Communicable 
Diseases Control of the Ministry of Health from March 
21, 2011, to March 20, 2022. 

Data on demographic variables (i.e., age group, gender, 
occupation, and area of residence, along with clinical 
symptoms, date of symptom onset, season, outcome, and 
type of meningitis, were extracted from the surveillance 
system.

Case Definition
The diagnosis of meningitis was based on the National 
Meningitis Care Program guidelines, classifying patients 
into suspected, probable, and confirmed cases. 

Suspected cases were defined as individuals of any 
age with a fever above 38.5°C and at least one meningeal 
symptom (neck stiffness, decreased consciousness, 
headache, vomiting, or neurological complications) or 
bulging fontanelle in children. Moreover, probable cases 
had to meet suspected case criteria plus cerebrospinal 
fluid findings, such as turbidity, elevated white blood cells 
( > 100 cells/mm³), and an increase in white blood cells of 
10–100 cells/mm3, along with an increase in protein more 
than 100 mm/dL or a decrease in glucose to less than 
40 mg/d:, or Gram stain indicative of specific bacteria 
(e.g., H. influenzae, N. meningitidis, and S. pneumoniae). 
Eventually, confirmed cases had to have positive cultures 

or antigen detection by the latex agglutination test.2

Statistical Analysis
The cumulative incidence rates of meningitis (including 
confirmed and probable cases) and fever with 
neurological symptoms were calculated annually per 
100,000 population for all ages, as well as separately for 
individuals under and over 5 years of age.

In addition, population data by age were extracted from 
the national censuses of 2012 and 2017, and the population 
forecast for the year 2021 was used as the denominator to 
calculate incidence rates per 100,000 population. Further, 
the linear interpolation method was utilized for the 
intervening years. The average annual percent changes 
(AAPCs) and annual percent changes (APCs) were 
estimated with corresponding 95% confidence intervals 
(CIs) using joinpoint regression analysis. 19

AAPCs were calculated for the five periods: (a) the entire 
study period (2011–2022), (b) before the implementation 
of the Hib vaccination program (2011-2014), (c) after the 
implementation of the vaccination program and before 
the coronavirus disease 2019 (COVID-19) pandemic 
(2015-2019), (d) after the COVID-19 pandemic (2020–
2022), and (e) during the period without considering the 
COVID-19 pandemic years (2011-2019). The pentavalent 
vaccination was implemented on November 18, 2014. 
The post-COVID-19 period was after the announcement 
of COVID-19 on March 4, 2020, in Iran. 

Qualitative demographic variables were expressed as 
frequencies and percentages. Furthermore, missing data 
were quantified and reported as both frequencies (n) 
and percentages to provide a detailed description of data 
completeness.

Additionally, cumulative incidence was computed 
using Microsoft Excel 2016. Moreover, the Joinpoint 
software (version 5.0) was employed to determine the 
trend of disease incidence. Time trends were considered 
statistically significant when APCs or AAPCs had a 
P-value of less than 0.05. Likewise, the weighted Bayesian 
information criterion was used to introduce the best-
fit model. Finally, ArcGIS software (version 10.2) was 
utilized to create a geographical map of the cumulative 
incidence of meningitis in each district. 

Results
In total, 653 cases of fever and neurological symptoms 
were reported during 2011–2022, 404 (61.87%) of whom 
were confirmed and probable cases (meningitis disease). 
Of the total meningitis cases, 148 (36.63%) people were 
under 5 years old. In addition, 255 (63.12%) patients 
were male, and 281 (69.55%) people resided in the city. 
Further, the majority of people (n = 95, 23.51%) were 
employed, and the type of meningitis was not specified in 
23 (88.46%) of the total confirmed cases. Furthermore, the 
outcome of death was reported in 3 (11.54%) confirmed 
cases and in 41 (6.28%) cases of fever and neurological 
symptoms (Table 1).
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Information related to clinical symptoms (e.g., fever, 
headache, vomiting, decreased consciousness, neck 
stiffness, seizures, bulging fontanelle, Kernig’s sign, and 
Brudzinski’s sign) was collected from 2016 in Iran. 

The most common clinical symptoms in meningitis 
patients were fever, headache, vomiting, neck stiffness, 
seizures, decreased consciousness, Kernig’s sign, 
bulging fontanelle, and Brudzinski’s sign, respectively. 
Additionally, fever was observed in 95.53% of patients, 
and Brudzinski’s sign was noted in 1.28% of those with 
fever and neurological symptoms. Related results are 
provided in Table 2. 

The highest frequency of cases of fever, neurological 
symptoms, and meningitis was reported in the autumn, 
summer, spring, and winter seasons, respectively. Spring 
is from March 20 to June 20, summer is from June 21 to 
September 21, autumn is from September 23 to December 
20, and winter is from December 21 to March 19 in Iran. 
The highest frequency of cases was observed in August 
and September. The results are shown in Figure 1(a-b). 

The cumulative incidence of meningitis was 16.28, 
103.10, and 10.95 per 100,000 at all ages, age groups 
under and over 5 years old, respectively, during the entire 
period. Moreover, the incidence of fever and neurological 
symptoms cases was 26.32, 151.85, and 18.61 per 100,000 
at all ages, age groups under and over 5 years old, 
respectively (Table 3).

For meningitis (confirmed and probable cases) at all 
ages, the joinpoint regression identified a model with 
one breakpoint in 2019. The trend demonstrated an 
increasing pattern from 2011 to 2019, with an AAPC of 
1.36% (95% CI: -14.70 to 106.60), followed by a decreasing 
trend from 2019 to 2022, with an APC of -48.62% (95% 
CI: -81.40 to 4.12). However, these changes were not 

Table 1. The Epidemiological and Clinical Characteristics of Patients 

Variables Level n (%) Variables Level n (%)

Classification of fever and 
neurological symptoms 
syndrome

Suspected 249 (38.13)

Age group (probable and 
confirmed cases)

Under 5 years 148 (36.63)

Probable 378 (57.88) 5-14 years 32 (7.92)

Confirmed 26 (3.98) 15-44 years 123 (30.45)

Gender (probable and confirmed 
cases)

Female 147 (36.39) 45-64 years 60 (14.85)

Male 255 (63.12)  > 65 41 (10.15)

Unknown 2 (0.5) Unknown -

Occupation
(probable and confirmed cases)

Children and neonates 160 (39.60)

Type of meningitis (confirmed 
cases)

S. pneumonia 1 (3.85)

Employed 95 (23.51) N. meningitis 2 (7.69)

Housewife 66 (16.34) H. influenza -

Student 30 (7.42)
Other things 23 (88.46)

Unemployed 27 (6.68)

Retired 17 (4.21)
Outcome of the disease 
(suspected, probable, and 
confirmed cases)

Improved 461 (70.60)

Soldier 2 (0.50) Death 41 (6.28)

Unknown 7 (1.73) Unknown 151 (23.12)

Residency area (probable and 
confirmed cases)

Urban 281 (69.55)
Outcome of the disease 
(confirmed cases)

Improved 13 (50.00)

Rural 122 (30.20) Death 3 (11.54)

Unknown 1 (0.25) Unknown 10 (38.46)

Note. S. pneumoniae: Streptococcus pneumoniae, H. influenzae: Haemophilus influenzae; N. meningitidis: Neisseria meningitidis.

Table 2. Clinical Symptoms of Meningitis and Cases of Fever and Neurological 
Symptoms Syndrome 

Variables Level
Meningitis

N (%)
All Patients

N (%)

Fever

Yes 195 (94.66) 299 (95.53)

No 11 (5.34) 14 (4.47)

Unknown - -

Headache

Yes 121 (58.74) 195 (62.30)

No 42 (20.39) 61 (19.49)

Unknown 43 (20.87) 57 (18.21)

Neck stiffness

Yes 133 (64.56) 179 (57.19)

No 66 (32.04) 121 (38.66)

Unknown 7 (3.40) 13 (4.15)

Vomiting

Yes 120 (58.25) 186 (59.42)

No 82 (39.81) 120 (38.34)

Unknown 4 (1.94) 7 (2.24)

Seizures

Yes 53 (25.73) 80 (25.56)

No 147 (71.36) 225 (71.88)

Unknown 6 (2.91) 8 (2.56)

Decreased 
consciousness

Yes 50 (24.27) 69 (22.04)

No 148 (71.84) 231 (73.80)

Unknown 8 (3.88) 13 (4.15)

Bulging fontanelle

Yes 15 (7.28) 17 (5.43)

No 182 (88.35) 284 (90.73)

Unknown 9 (4.37) 12 (3.83)

Kernig’s sign

Yes 11 (5.34) 18 (5.75)

No 179 (86.89) 271 (86.58)

Unknown 16 (7.77) 24 (7.67)

Brudzinski’s sign

Yes 2 (0.97) 4 (1.28)

No 185 (89.81) 282 (90.10)

Unknown 19 (9.22) 27 (8.63)
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statistically significant (P > 0.05). In the population under 
5 years, the best model also had one breakpoint in 2019. 
The cumulative incidence increased during 2011-2019 
with an APC of 1.22% (95% CI: -19.60 to 117.80), then 
sharply decreased between 2019 and 2022, with an APC 
of -66.46% (95% CI: -93.60 to 11.30). These changes were 
not statistically meaningful (P > 0.05). Models without 
any breakpoints were selected for the population over 5 
years old. The cumulative incidence showed a consistent 
decreasing trend over the entire study period (2011-
2022), with an AAPC (the same as APC) of -2.46% (95% 

CI: -12.16 to 7.43), which was not statistically significant 
(P > 0.05).

Regarding the cumulative incidence of fever and 
neurological symptom syndrome, a joinpoint model 
with a breakpoint in 2018 was chosen for all ages. The 
cumulative incidence revealed a significant decrease 
during 2018-2022, with an APC of -37.45% (95% CI: 
-63.04 to -17.00, P < 0.05). Before 2018, the trend was 
increasing, with an APC of 3.76% (95% CI: -2.92 to 
17.97), which was not significant. Among children under 
5 years, the model similarly had a breakpoint in 2018, 

Figure 1. Frequency of Cases of Meningitis, Fever, and Neurological Symptoms: (a) by Season and (b) by Month

Table 3. Cumulative Incidence of Meningitis, Fever, and Neurological Symptoms per 100,000 Population

Year 

Number and Incidence of Meningitis Number and Incidence of the Syndrome

At All Ages Under 5 Years Old Over 5 Years Old At All Ages Under 5 Years Old Over 5 Years Old

n
Incidence
(95% CI)

N
Incidence
(95% CI)

n
Incidence
(95% CI)

n
Incidence
(95% CI)

n
Incidence
(95% CI)

n
Incidence
(95% CI)

2011 31
1.25

(0.8-1.7)
14

9.75
(4.6-14.9)

17
0.73

(0.4-1.1)
44

1.77
(1.2-2.3)

20
13.93

(7.8-20.0)
24

1.03
(0.6-1.4)

2012 40
1.61

(1.1-2.1)
10

6.94
(2.6-11.2)

30
1.28

(0.8-1.7)
62

2.49
(1.9-3.1)

15
10.41

(5.1-15.7)
47

2.00
(1.4-2.6)

2013 42
1.68

(1.2-2.2)
19

13.14
(7.2-19.0)

23
0.98

(0.6-1.4)
74

2.96
(2.3-3.6)

26
17.98

(11.1-24.9)
48

2.04
(1.5-2.6)

2014 51
2.03

(1.5-2.6)
19

13.09
(7.2-19.0)

32
1.35

(0.9-1.8)
77

3.07
(2.4-3.8)

28
19.30

(12.1-26.4)
49

2.07
(1.5-2.7)

2015 34
1.35

(0.9-1.8)
11

7.55
(3.1-12.0)

23
0.97

(0.6-1.4)
83

3.29
(2.6-4.0)

21
14.42

(8.3-20.6)
62

2.61
(2.0-3.3)

2016 55
2.17

(1.6-2.7)
23

15.74
(9.3-22.2)

32
1.34

(0.9-1.8)
82

3.24
(2.5-3.9)

34
23.26

(15.4-31.1)
48

2.01
(1.4-2.6)

2017 35
1.38

(0.9-1.8)
15

10.24
(5.1-15.4)

20
0.84

(0.5-1.2)
57

2.25
(1.7-2.8)

24
16.38

(9.8-22.9)
33

1.38
(0.9-1.9)

2018 38
1.49

(1.0-2.0)
16

10.89
(5.6-16.2)

22
0.92

(0.5-1.3)
71

2.79
(2.1-3.4)

27
18.38

(11.4-25.3)
44

1.84
(1.3-2.4)

2019 49
1.92

(1.4-2.5)
14

9.51
(4.5-14.5)

35
1.46

(1.0-1.9)
64

2.51
(1.9-3.1)

16
10.86

(5.5-16.2)
48

2.00
(1.4-2.6)

2020 14
0.55

(0.3-0.8)
7

4.74
(1.2-8.3)

7
0.29

(0.1-0.5)
17

0.66
(0.3-1.0)

7
4.74

(1.2-8.3)
10

0.42
(0.2-0.7)

2021 15
0.59

(0.3-0.9)
0

0.0
(0.0-0.0)

15
0.62

(0.3-0.9)
22

0.86
(0.5-1.2)

0
0.0

(0.0-0.0)
22

0.91
(0.5-1.3)

Total 404
16.28

(14.7-17.9)
148

103.10
(86.5-119.7)

256
10.95

(9.6- 12.3)
653

26.32
(24.3-28.3)

218
151.85

(131.7-172.0)
435

18.61
(16.9-20.4)

Note. CI: Confidence interval.
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with a significant decreasing trend post-2018 (APC: 
-54.03%, 95% CI: -92.51 to -20.00, P < 0.05). Before 2018, 
there was an increasing but not significant trend (APC: 
5.66%, 95% CI: -3.02 to 37.54). For the population over 
5 years, a breakpoint was identified in 2015. After 2015, 
the cumulative incidence significantly decreased, with 
an APC of -14.40% (95% CI: -59.12 to -3.16, P < 0.05). 
Before 2015, the trend was increasing but not significant 
(APC: 15.84%, 95% CI: -5.36 to 142.71). In addition, the 
AAPC values were calculated for the years 2011-2014, 
2015-2019, 2020-2022, 2011-2019, and for the entire 
period, the results of which are presented in Table 4 and 
Figure 2 (a-b).

The cumulative incidence of meningitis in different 

districts of the province confirmed that the districts 
of Lahijan, Langarud, Masal, Astaneh-ye Ashrafiyeh, 
and Rasht had the highest incidence of meningitis in 
Guilan, respectively. Moreover, the highest incidence 
was reported in Astaneh-ye Ashrafiyeh, Lahijan, Rudsar, 
Rasht, and Siahkal districts for the age group under 5 
years, and in the districts of Masal, Lahijan, and Langarud 
for the age group over 5 years. The related data are plotted 
in Figure 3 (a-c).

Discussion
This study provided a comprehensive epidemiological 
assessment of fever and neurological symptom syndrome 
and meningitis cases in Guilan Province from 2011 to 

Table 4. Analysis of the Cumulative Incidence by Group Age During 2011-2022

Age Group Year
APC 2011-22 2011-14 2015-19 2020-22 2011-19

APC (95% CI) AAPC (95% CI) AAPC (95% CI) AAPC (95% CI) AAPC (95% CI) AAPC (95% CI)

Meningitis (confirmed and probable cases) Cumulative Incidence

All ages

2011-2019
1.36

(-14.70, 106.60) -11.52
(-26.98, 7.41)

1.36
(-14.67, 61.04)

1.36
(-18.80, 11.51)

-48.62
(-81.40, 4.12)

1.36
(-9.55, 14.28)

2019-2022
-48.62

(-81.40, 4.12)

Under 5 years

2011-2019
1.22

(-19.60, 117.80) -18.84
(-40.98, 8.60)

1.22
(-18.52, 68.87)

1.22
(-24.11, 14.13)

-66.46
(-93.55, 11. 31)

1.22
(-12.49, 16.40)

2019-2022
-66.46

(-93.60, 11. 30)

Over 5 years 2011-2022
-2.46

(-12.16, 7.43)
-2.46

(-12.16, 7.43)
-2.46

(-12.16, 7.43)
-2.46

(-12.16, 7.43)
-2.46

(-12.16, 7.43)
-2.46

(-12.16, 7.43)

Fever and neurological symptoms syndrome: Cumulative Incidence

All ages

2011-2018
3.76

(-2.92, 17.97) -10.86
(-18.56, -3.97)*

3.76
(-2.92, 17.54)

-8.57
(-17.58, 2.33)

-37.45
(-63.04, -17.0)*

-2.60
(-7.56, 3.50)

2018-2022
-37.45

(-63.04;-17.00)*

Under 5 years

2011-2018
5.66

(-3.02, -37.54) -17.68
(-39.92, -3.47)*

5.66
(-3.02, 36.56)

-14.18
(-28.65, 3.48)

-54.03
(-92.51, -20.00)*

-4.78
(-13.38, 7.59)

2018-2022
-54.03

(-92.51, -20.00) *

Over 5 years

2011-2015
15.84

(-5.36, 142.71) -3.37
(-18.21, 9.28)

15.84
(-5.36, 80.56)

-14. 38
(-25.79, 0.90)

-14.38
(-59.12, -3.16)*

-0.41
(-8.40, 15.10)

2015-2022
-14.40

(-59.12, -3.16)*

Note. * P < 0.05. AAPC: Average annual percent changes; APC: Annual percent changes; CI: Confidence interval.

Figure 2. The Trend of the Cumulative Incidence of Meningitis in Guilan by Age Groups During 2011-2022: (a) Meningitis and (b) Fever and Neurological 
Symptoms Syndrome

a b
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2022. Due to inherent limitations in laboratory diagnostic 
methods, this study reported the incidence of meningitis 
by incorporating both confirmed and probable cases to 
provide a more comprehensive assessment of disease 
burden. A total of 653 cases of fever and neurological 
symptoms were reported, of whom 61.87% were 
confirmed or probable meningitis cases. Notably, 36.63% 
of meningitis patients were children under 5 years, with a 
predominance of male patients (63.12%). The incidence 
trends of meningitis, fever and neurological symptom 
syndrome demonstrated distinct temporal and age-
related patterns. In addition, significant decreasing trends 
were observed in the incidence of fever and neurological 
syndrome after 2018 across all age groups, particularly 
among children under 5, and in individuals over 5 
years after 2015. However, meningitis incidence trends 
exhibited non-significant declines, with a breakpoint 
identified in 2019 for all ages and children under 5 years. 
Spatial analysis identified Lahijan, Langarud, Masal, and 
Astaneh-ye Ashrafiyeh as high-incidence districts. 

Most patients in our study were male, which is consistent 
with the results of other studies.3,6,14,20-22 Biological or 
social factors can justify the high rate of disease in men. 
2 In line with another study,6 the age of the majority of 
patients was less than 5 years in our study, reflecting age-
related vulnerability. 

The majority of patients in our study lived in the city, 
which conforms to the findings of other studies,6,14,20 
indicating that they potentially had better access to 
healthcare and reporting systems.

Most cases were observed across the four seasons: 
autumn, summer, spring, and winter. Similarly, the 
highest incidence of the disease was reported in summer, 
spring, winter, and autumn, respectively, in another 
study.6 In one study, the majority of meningitis cases also 
occurred in autumn, followed by summer, winter, and 
spring seasons.22 The highest frequency of cases belonged 
to August and September, which contradicts another 

study’s results in Iran, where most meningitis cases 
were reported in June and May during 2010-15.20 These 
disparities may result from regional climatic differences 
influencing pathogen transmission dynamics, as hot and 
dry conditions have been associated with elevated risk of 
respiratory infections risk.8,23

The result of this study regarding the incidence cases of 
the syndrome is in line with those of a study conducted in 
Iran during 2010-15, and the incidence of the disease in 
the province was lower than the average incidence in the 
whole country.20

The incidence trend of meningitis revealed an increasing 
pattern until 2019 and then decreased at all ages, and in the 
population under 5 years, although it was not statistically 
significant. Although a reduction 2.5% was observed for 
age groups over 5 years at all the investigated periods, it 
was not statistically significant. 

Likewise, the incidence trend of fever and neurological 
symptom syndrome decreased at all ages, and in both 
age groups in 2011-19, although it was not statistically 
meaningful. 

Our results confirmed a significant decrease in disease 
incidence in the post-COVID period. The highest 
decrease was related to the age group under 5 years, 
with an AAPC of -54%. This decline in the incidence of 
fever and neurological symptom syndrome post-2018, 
particularly among children under five, may be related to 
public health measures and preventive measures against 
the COVID pandemic, in addition to underreporting. 

Based on our findings, death occurred in 11.5% of 
confirmed cases and 6.3% of all reported cases. This finding 
does not match that of another study in Iran, where the 
outcome of death was observed in 2% of patients.20 This 
contradiction may be partly explained by the demographic 
structure of the province, marked by a relatively larger 
elderly population who are more vulnerable to severe 
outcomes.24 In another study conducted in Southern 
Vietnam, the outcome of death was reported in 1.2% of 

Figure 3. Distribution of the Cumulative Incidence of Meningitis per 100,000 in Guilan in 2011-2022: (a) All Ages, (b) Under 5 Years, and (c) Over 5 Years

a b c



Epidemiology and Health System Journal. 2025;12(3) 141

The trend of meningitis in guilan

probable cases and 8.2% of confirmed cases.3 
Recognizing high-risk areas helps us to reduce the 

incidence of meningitis. In this study, spatial analysis 
identified Lahijan, Langarud, Masal, and Astaneh-ye 
Ashrafiyeh as areas with the highest incidence, reflecting 
geographic heterogeneity in disease distribution likely 
influenced by differences in healthcare access, reporting 
quality, and environmental factors. Such clustering 
underscores the necessity of targeted interventions 
and strengthened epidemiological surveillance in these 
places. Moreover, due to underreporting and the lack 
of reporting of cases in some districts, there is a need 
for intervention measures in order to strengthen the 
syndromic care system. This study benefits from a long-
term surveillance dataset spanning 11 years, enabling 
in-depth trend analysis across critical healthcare events 
(e.g., the introduction of vaccines and the COVID-19 
pandemic). 

However, several limitations should be acknowledged. 
A considerable proportion of cases were classified as 
“other pathogens,” reflecting incomplete etiological data. 
Additionally, some outcome data were missing, which 
may bias mortality estimates. Despite observed trends, the 
incidence of meningitis did not demonstrate statistically 
significant changes. This lack of significance may be due 
to the limited sample size, potential underreporting, or 
temporal variability in surveillance accuracy. Therefore, 
the findings should be interpreted with caution. 
Eventually, future research involving larger datasets and 
improved methodologies is needed to confirm these 
trends and support more definitive conclusions.

Conclusion
According to the results of the study, the incidence of 
meningitis in Guilan Province was lower than the average 
incidence in the whole country, but the case fatality 
rate was higher. The cumulative incidence of fever and 
neurological symptoms confirmed a significant decreasing 
trend during 2018-2022, at all ages, children under 5 years, 
and the population over 5 years. Based on geographical 
distribution, Lahijan, Astaneh-ye Ashrafiyeh, and Masal 
were areas with the highest incidence at all ages, for those 
under 5 years old and over 5 years old, respectively. 

These results underline the need for sustained efforts 
to enhance preventive measures, improve case reporting 
systems, and strengthen epidemiological surveillance.

Acknowledgments
The authors would like to express their sincere gratitude to the Centre 
for Disease Control and Prevention in the Ministry of Health and 
Medical Education for their invaluable assistance in data preparation, 
particularly to Ms. Fatemeh Azimian Zavareh for her dedicated 
support. This study is part of the results of a PhD thesis submitted 
to Shahid Sadoughi University of Medical Sciences, Yazd, Iran (IR.
SSU.SPH.REC.1402.118). The authors would also like to thank the 
specialists and responsible experts in the Prevention and Fight Against 
Diseases groups and the healthcare personnel of Guilan University of 
Medical Sciences for their cooperation, as well as Shahid Sadoughi 
University of Medical Sciences for supporting this study.

Authors’ Contribution
Conceptualization: Maryam Ghalandari, Farzan Madadizadeh, 
Seyed Mohsen Zahraei, Ali Dehghani.
Data curation: Maryam Ghalandari.
Formal analysis: Maryam Ghalandari, Seyed Mohsen Zahraei.
Funding acquisition: Ali Dehghani.
Investigation: Seyed Mohsen Zahraei, Mohammad Hassan Lotfi, Ali 
Dehghani.
Methodology: Mohammad Hassan Lotfi.
Project administration: Maryam Ghalandari, Farzan Madadizadeh, 
Seyed Mohsen Zahraei, Mohammad Hassan Lotfi, Ali Dehghani.
Resources: Ali Dehghani.
Software: Maryam Ghalandari.
Supervision: Ali Dehghani.
Validation: Mohammad Hassan Lotfi.
Visualization: Farzan Madadizadeh.
Writing–original draft: Maryam Ghalandari.
Writing–review & editing: Farzan Madadizadeh, Seyed Mohsen 
Zahraei, Mohammad Hassan Lotfi, Ali Dehghani.

Competing Interests
The authors declare that there is no conflict of interests.

Ethical Approval
The study protocol was reviewed and approved by the Ethics 
Committee of Shahid Sadoughi University of Medical Sciences 
(ethical code IR.SSU.SPH.REC.1402.118).

Funding
The authors received no financial support for this study.

References
1.	 GBD 2019 Meningitis Antimicrobial Resistance Collaborators. 

Global, regional, and national burden of meningitis and its 
aetiologies, 1990-2019: a systematic analysis for the Global 
Burden of Disease Study 2019. Lancet Neurol. 2023;22(8):685-
711. doi: 10.1016/s1474-4422(23)00195-3.

2.	 Berangi Z, Karami M, Mohammadi Y, Nazarzadeh M, Zahraei 
SM, Javidrad H, et al. Epidemiological profile of meningitis 
in Iran before pentavalent vaccine introduction. BMC Pediatr. 
2019;19(1):370. doi: 10.1186/s12887-019-1741-y.

3.	 Truong HC, Van Phan T, Nguyen HT, Truong KH, Do VC, 
Pham NN, et al. Childhood bacterial meningitis surveillance 
in Southern Vietnam: trends and vaccination implications from 
2012 to 2021. Open Forum Infect Dis. 2023;10(7):ofad229. 
doi: 10.1093/ofid/ofad229.

4.	 Parellada CI, de Jesus Lopes de Abreu A, Birck MG, Dias 
CZ, das Neves Fraga Moreira T, Julian GS, et al. Trends in 
pneumococcal and bacterial meningitis in Brazil from 2007 
to 2019. Vaccines (Basel). 2023;11(8):1279. doi: 10.3390/
vaccines11081279.

5.	 Hasbun R. Progress and challenges in bacterial meningitis: 
a review. JAMA. 2022;328(21):2147-54. doi: 10.1001/
jama.2022.20521.

6.	 Loutfi A, Hioui ME, Jayche S, Mohammed L, Asmaa A, Lhou 
A, et al. Epidemiological, cytochemical and bacteriological 
profile of meningitis among adults and children in north west 
of Morocco. Pak J Biol Sci. 2020;23(7):891-7. doi: 10.3923/
pjbs.2020.891.897.

7.	 Houri H, Pormohammad A, Riahi SM, Nasiri MJ, Fallah F, 
Dabiri H, et al. Acute bacterial meningitis in Iran: systematic 
review and meta-analysis. PLoS One. 2017;12(2):e0169617. 
doi: 10.1371/journal.pone.0169617.

8.	 Godjedo TP, Agbankpe AJ, Paraiso MN, Dougnon TV, Hidjo 
M, Baba-Moussa L, et al. Epidemiological characteristics of 
meningococcal meningitis (2016 to 2018) four years after the 
introduction of serogroup a meningococcal conjugate vaccine 
in Benin. Adv Public Health. 2020;2020(1):1932940. doi: 

https://doi.org/10.1016/s1474-4422(23)00195-3
https://doi.org/10.1186/s12887-019-1741-y
https://doi.org/10.1093/ofid/ofad229
https://doi.org/10.3390/vaccines11081279
https://doi.org/10.3390/vaccines11081279
https://doi.org/10.1001/jama.2022.20521
https://doi.org/10.1001/jama.2022.20521
https://doi.org/10.3923/pjbs.2020.891.897
https://doi.org/10.3923/pjbs.2020.891.897
https://doi.org/10.1371/journal.pone.0169617


Epidemiology and Health System Journal. 2025;12(3)142

Ghalandari et al 

10.1155/2020/1932940.
9.	 Mahamah BE, Nyuzaghl J, Mahama M, Eliasu Y, Mudda S, 

Zankawah MM, et al. Investigation of meningitis outbreak 
after the introduction of pneumococcal and MenA conjugate 
vaccines in two districts of northern region, Ghana from 
October 2015 to March 2016. Clin Microbiol Infect Dis. 
2020;5(1):1-7. doi: 10.15761/cmid.1000169.

10.	 Wong CH, Duque JR, Wong JS, Chan CV, Lam CS, Fu YM, et 
al. Epidemiology and trends of infective meningitis in neonates 
and infants less than 3 months old in Hong Kong. Int J Infect 
Dis. 2021;111:288-94. doi: 10.1016/j.ijid.2021.06.025.

11.	 Karami M, Ghalandari M, Poorolajal J, Faradmal J. Early 
detection of meningitis outbreaks: application of limited-
baseline data. Iran J Public Health. 2017;46(10):1366-73.

12.	 Boisier P, Nicolas P, Djibo S, Taha MK, Jeanne I, Maïnassara 
HB, et al. Meningococcal meningitis: unprecedented 
incidence of serogroup X-related cases in 2006 in Niger. Clin 
Infect Dis. 2007;44(5):657-63. doi: 10.1086/511646.

13.	 Slack M, Esposito S, Haas H, Mihalyi A, Nissen M, 
Mukherjee P, et al. Haemophilus influenzae type b disease 
in the era of conjugate vaccines: critical factors for successful 
eradication. Expert Rev Vaccines. 2020;19(10):903-17. doi: 
10.1080/14760584.2020.1825948.

14.	 Heidari S, Karami M, Zahraei SM, Sedighi I, Azimian Zavareh 
F. Epidemiological profile of meningitis following pentavalent 
vaccination in Iran: impact of vaccine introduction. J 
Epidemiol Glob Health. 2021;11(3):310-5. doi: 10.2991/
jegh.k.210330.001.

15.	 Polkowska A, Toropainen M, Ollgren J, Lyytikäinen O, Nuorti 
JP. Bacterial meningitis in Finland, 1995-2014: a population-
based observational study. BMJ Open. 2017;7(5):e015080. 
doi: 10.1136/bmjopen-2016-015080.

16.	 Qu C, Wang Y, Wang X, He R, Cao H, Liu B, et al. Global 
burden and its association with socioeconomic development 
status of meningitis caused by specific pathogens over the 
past 30 years: a population-based study. Neuroepidemiology. 

2023;57(5):316-35. doi: 10.1159/000531508.
17.	 Meiring S, Cohen C, de Gouveia L, Plessis MD, Quan V, 

Kleynhans J, et al. Case-fatality and sequelae following 
acute bacterial meningitis in South Africa, 2016 through 
2020. Int J Infect Dis. 2022;122:1056-66. doi: 10.1016/j.
ijid.2022.07.068.

18.	 World Health Organization (WHO). Defeating Meningitis by 
2030: A Global Road Map [Internet]. Geneva: WHO; 2020. 
Available from: https://cdn.who.int/media/docs/default-source/
immunization/meningitis/defeatingmeningitisroadmap.
pdf?sfvrsn = 74ae28ce_13&download = true/. Updated June 
24, 2021.

19.	 Wang Y, Huang X, Yue S, Liu J, Li S, Ma H, et al. Secular 
trends in the incidence of migraine in China from 1990 to 
2019: a joinpoint and age-period-cohort analysis. J Pain Res. 
2022;15:137-46. doi: 10.2147/jpr.S337216.

20.	 Moradi G, Zahraei SM, Khazaei Z, Mohammadi P, 
Hemmatpour S, Hajibagheri K, et al. Epidemiology incidence 
and geographical distribution of meningitis using GIS and its 
incidence prediction in Iran in 2021. Med J Islam Repub Iran. 
2021;35:110. doi: 10.47176/mjiri.35.110.

21.	 Jesri N, Rezaei F, Saghafipour A, Asghari H, Noroozei 
M. Spatial analysis of bacterial meningitis in Iran using 
geographical information system. J Mazandaran Univ Med 
Sci. 2016;25(132):309-14.

22.	 Terwin K, Ferreira M, Minnie C, Marangellis K, Darby R, 
Berlyn J, et al. The epidemiological profile of meningitis 
among adults in a South African district hospital. Pan Afr Med 
J. 2022;41:256. doi: 10.11604/pamj.2022.41.256.30015.

23.	 Codjoe SN, Nabie VA. Climate change and cerebrospinal 
meningitis in the Ghanaian meningitis belt. Int J Environ 
Res Public Health. 2014;11(7):6923-39. doi: 10.3390/
ijerph110706923. 

24.	 Jazayeri E, Kazemipour S, Hosseini SR, Radfar M. Quality of 
life in the elderly: a community study. Caspian J Intern Med. 
2023;14(3):534-42. doi: 10.22088/cjim.14.3.543.

https://doi.org/10.1155/2020/1932940
https://doi.org/10.15761/cmid.1000169
https://doi.org/10.1016/j.ijid.2021.06.025
https://doi.org/10.1086/511646
https://doi.org/10.1080/14760584.2020.1825948
https://doi.org/10.2991/jegh.k.210330.001
https://doi.org/10.2991/jegh.k.210330.001
https://doi.org/10.1136/bmjopen-2016-015080
https://doi.org/10.1159/000531508
https://doi.org/10.1016/j.ijid.2022.07.068
https://doi.org/10.1016/j.ijid.2022.07.068
https://cdn.who.int/media/docs/default-source/immunization/meningitis/defeatingmeningitisroadmap.pdf?sfvrsn=74ae28ce_13&download=true/
https://cdn.who.int/media/docs/default-source/immunization/meningitis/defeatingmeningitisroadmap.pdf?sfvrsn=74ae28ce_13&download=true/
https://cdn.who.int/media/docs/default-source/immunization/meningitis/defeatingmeningitisroadmap.pdf?sfvrsn=74ae28ce_13&download=true/
https://doi.org/10.2147/jpr.S337216
https://doi.org/10.47176/mjiri.35.110
https://doi.org/10.11604/pamj.2022.41.256.30015
https://doi.org/10.3390/ijerph110706923
https://doi.org/10.3390/ijerph110706923
https://doi.org/10.22088/cjim.14.3.543

