ADDITIONAL FILE 4

Risk of Bias Assessment

Table 1: Risk of bias assessment of cohort studies using the Newcastle-Ottawa Quality Assessment Scale (NOS) for cohort studies(1)

	Author
	Selection
	Comparability
	Outcome
	Overall Quality

	
	Representative-ness of exposed cohort
	Selection of non-exposed

	Ascertainment of exposure

	Outcome of interest was not present at start of study
	Comparability of cohorts
	Assessment of outcome
	Follow-up long enough
	Adequacy of follow up
	

	A. Almojali et al.(2)

	Sample taken from 1 hospital 0 star 

	Same community as exposed cohort 1 star
	Record linked (PCR)
 1 star
	Outcome is incidence of confirmed pertussis  1 star
	No analysis by age or sex or vaccination status 0 star
	Record linked (PCR)
 1 star
	No need for follow-up for incidence outcome 1 star
	No need for follow-up for incidence outcome 1 star
	3, 0, 3
Poor

	A. Al-Maani et al.(3)

	Sample taken from 2 hospital 1 star 

	Same community as exposed cohort 1 star
	Record linked (Culture and/or PCR)
 1 star
	Outcome is incidence of confirmed pertussis, site of hospital admission, and death 1 star
	Analysis by age, sex, and vaccination status.  2 star

	Record linked  1
	Evaluates patients during entire hospitalization
 1 star
	All accounted for in the analysis 1 star
	4, 2, 3
Good 


	A. Borgi et al.(4)

	Sample taken from 1 hospital 0 star 

	All are exposed NA, so 1 star
	Record linked (PCR)
 1 star
	Outcome is complications, duration of hospitalization, and death  1 star
	Analysis by age, and vaccination status  2 star
	Record linked
 1 star
	Evaluates patients during entire hospitalization 1 star
	All accounted for in the analysis 1 star
	3, 2, 3
Good

	A. Bouziri et al.(5)

	Sample taken from 1 hospital 0 star 

	Same community as exposed cohort 1 star
	Record linked (PCR)
 1 star
	Outcome is confirmed  pertussis, complications, and death  1 star
	Analysis by age, and vaccination status  2 star
	Record linked
 1 star
	Evaluates patients during entire hospitalization 1 star
	All accounted for in the analysis 1 star
	3, 2, 3
Good

	A. Lamrani Hanchi et al.(6)

	Sample taken from 1 hospital 0 star 

	Same community as exposed cohort 1 star
	Record linked (PCR)
 1 star
	Outcome is incidence of confirmed pertussis  1 star
	Analysis by age 
 1 star
	Record linked (PCR)
 1 star
	No need for follow-up for incidence outcome 1 star
	No need for follow-up for incidence outcome 1 star
	3, 1, 3
Good 


	A. Mughal et al.(7)

	Sample taken from 2 hospital 1 star 

	Same community as exposed cohort 1 star
	Record linked (Culture followed by PCR)
 1 star
	Outcome is incidence of confirmed pertussis  1 star
	Analysis by age  1 star

	Record linked (PCR)
 1 star
	No need for follow-up for incidence outcome 1 star
	No need for follow-up for incidence outcome 1 star
	4, 1, 3
Good 


	A. Rabi et al.(8)

	Sample taken from 1 hospital 0 star 

	Same community as exposed cohort 1 star
	Record linked (PCR)
 1 star
	Outcome is incidence of confirmed pertussis, death, and hospitalization 1 star
	Analysis by age, vaccination status, and antibiotic use. 
 2 star
	Record linked  1
	Evaluates patients during entire hospitalization
 1 star
	All accounted for in the analysis 1 star
	3, 2, 3
Good 


	A. Terkawi et al.(9)

	In the study district, there are a total of five medical centers 1 star
	Same community as exposed cohort 1 star
	Only clinical diagnosis 0 stars
	Outcome is confirmed  pertussis 1 star
	Analysis by age 1 star
	Only clinical diagnosis 0 stars
	No need for follow-up for incidence outcome 1 star
	No need for follow-up for incidence outcome 1 star
	3, 1, 2
Good

	A. Zouari (2012) et al.(10)

	Sample taken from 1 hospital 0 star 

	Same community as exposed cohort 1 star
	Record linked (PCR)
 1 star
	Outcome is incidence of confirmed pertussis, hospitalization, complications, and death 1 star
	Analysis by age, and vaccination status  2 star
	Record linked
 1 star
	Evaluates patients during entire hospitalization 1 star
	All accounted for in the analysis 1 star
	3, 2, 3
Good

	A. Zouari (2011) et al.(11)

	Sample taken from 1 hospital 0 star 

	Same community as exposed cohort 1 star
	Record linked (PCR)
 1 star
	Outcome is confirmed  pertussis  1 star
	Analysis by age, and vaccination status  2 star
	Record linked (PCR)
 1 star
	No need for follow-up for incidence outcome 1 star
	No need for follow-up for incidence outcome 1 star
	3, 2, 3
Good

	B. Abdalla et al.(12)

	Sample taken from 1 hospital 0 star 

	Same community as exposed cohort 1 star
	Only clinical diagnosis 0 stars
	Outcome is incidence of confirmed pertussis, hospitalization, and complications 1 star
	Analysis by age, sex, and vaccination status.  2 star

	Record linked
 1 star
	Followed up for 8 weeks post diagnosis 1 star
	No statement 0 star
	2, 2, 2
Fair

	F. Birru et al.(13)
	Cirtical pertussis cases. Sample taken from 2 hospital 1 star 

	Same community as exposed cohort 1 star
	Record linked (PCR)
 1 star
	Outcome is incidence of confirmed pertussis, complications, death, and duration of hospitalization 1 star
	Analysis by age, vaccination status, and antibiotic use. 
 2 star
	Record linked  1
	Evaluates patients during entire hospitalization
 1 star
	All accounted for in the analysis 1 star
	4, 2, 3
Good 


	G. Noel et al.(14)

	Sample taken from 2 hospitals  1 star
	Same community as exposed cohort 1 star
	Record linked (Culture or PCR)
1 star
	Outcome is incidence of confirmed pertussis, hospitalization, and death  1 star
	Analysis by age, sex, vaccination status, among others
 2 stars
	Record linked
 1 star
	Follow-up on 
day 7 and, in case of pertussis confirmation,
day 14 after inclusion.
 1 star
	All accounted for in the analysis 1 star
	4, 2,3
Good 


	I. Ben Fraj et al.(15)

	Sample taken from 1 hospital 0 star 

	Same community as exposed cohort 1 star
	Record linked (PCR)
 1 star
	Outcome is confirmed  pertussis 1 star
	Analysis by age, sex, vaccination status and antibiotic use 2 star
	Record linked (PCR)
 1 star
	No need for follow-up for incidence outcome 1 star
	No need for follow-up for incidence outcome 1 star
	3, 2, 3
Good

	J. Al-Tawfiq et al.(16)

	Sample taken from multiple hospitals 1 star 

	Same community as exposed cohort 1 star
	Record linked (Culture or PCR)
 1 star
	Outcome is incidence of confirmed pertussis, hospitalization, and death 1 star
	Analysis by age and vaccination status 2 star

	Record linked
 1 star
	Follow up complete for hospitalized individuals 1 star
	No statement 0 star
	4, 2, 2
Good

	J. Shojaei et al.(17)

	Sample taken from 1 hospital 
 0 star
	Same community as exposed cohort 1 star
	Record linked (Culture or PCR)
 1 star
	Outcome is incidence of confirmed pertussis, complications, and death 1 star
	Analysis by age, sex and vaccination
 2 star
	Record linked  1 star
	Evaluates patients during entire hospitalization
 1 star
	All accounted for in the analysis 1 star
	3, 2, 3  
Good 



	K. Dumaidi et al.(18)

	Sample taken from multiple hospitals 1 star 

	Same community as exposed cohort 1 star
	Record linked (PCR)
 1 star
	Outcome is incidence of confirmed pertussis  1 star
	Analysis by age  1 star

	Record linked (PCR)
 1 star
	No need for follow-up for incidence outcome 1 star
	No need for follow-up for incidence outcome 1 star
	4, 1, 3
Good 


	K. Katfy (2017) et al.(19)

	Sample taken from 1 hospital 0 star 

	Same community as exposed cohort 1 star
	Record linked (PCR)
 1 star
	Outcome is incidence of confirmed pertussis  1 star
	Analysis by age, vaccination status, and antibiotic use. 
 2 star
	Record linked (PCR)
 1 star
	No need for follow-up for incidence outcome 1 star
	No need for follow-up for incidence outcome 1 star
	3, 2, 3
Good 


	M. Jayyosi et al.(20)

	Sample taken from 1 hospital 
 0 star
	Same community as exposed cohort 1 star
	Record linked (PCR)
 1 star
	Outcome is incidence of confirmed pertussis, and hospitalization 1 star
	Analysis by age and vaccination status
 2 star
	Record linked 
 1 star
	Evaluates patients during entire hospitalization
 1 star
	All accounted for in the analysis 1 star
	3, 2, 3
Good 


	R. Bennai et al.(21)

	Sample taken from 1 hospital 0 star 

	Same community as exposed cohort 1 star
	Record linked (PCR)
 1 star
	Outcome is incidence of confirmed pertussis, complications, and hospitalization 1 star
	Analysis by age 
 1 star
	Record linked  1
	Evaluates patients during entire hospitalization
 1 star
	All accounted for in the analysis 1 star
	3, 1, 3
Good 



Abbreviations: PCR polymerase chain reaction



Table 2 Risk of bias assessment of cross-sectional studies using the Joanna Briggs Institute (JBI) Critical Appraisal Checklist for Cross-sectional Studies(22)
	Author
	Inclusion clearly defined
	Subjects and Setting described
	Exposure Measurement
	Condition Case definition
	Identification of confounders
	Strategies to deal with confounders
	Outcome measurement
	Statistical tests
	Overall Quality

	A. Mahmoudi et al.(23) 
	Yes
	Yes
	Yes (PCR)
	Yes (WHO case definition)
	Yes (age, antibiotic use and vaccination)
	No
	Yes (record linked)
	No
	Fair

	A. Shamsizadeh et al.(24)
	Yes
	Yes
	Yes (PCR)
	Yes (WHO case definition)
	Yes (age and antibiotic use but not vaccination)
	Yes (bivariate analysis)
	Yes (record linked)
	No (no multivariate analysis)
	Good

	K. Al-Bargish(25)
	Yes
	Yes
	Yes (Culture)
	Yes (WHO case definition)
	Yes (age and vaccination but not antibiotic use)
	Yes (stratification)
	Yes (record linked)
	No (no bivariate analysis)
	Good

	K. Katfy (2020) et al.(26)
	Yes
	Yes
	Yes (PCR)
	Unclear
	Yes (age and vaccination and antibiotic use)
	Yes (stratification)
	Yes (record linked)
	No (no bivariate analysis)
	Good

	M. Bahri et al.(27)

	Yes
	Yes
	Yes (PCR)
	Yes (WHO case definition)
	Yes (sex, age and vaccination but not antibiotic use)
	Yes (bivariate analysis)
	Yes (record linked)
	No
	Good

	N. El Basha et al.(28)
	Yes
	Yes
	Yes (PCR)
	Yes (CAP case definition)
	Yes (age and vaccination but not antibiotic use)
	Yes (bivariate analysis)
	Yes (record linked)
	No (no multivariate analysis)
	Good


Abbreviations: CAP Community-Acquired Pneumonia; PCR polymerase chain reaction; WHO World Health Organization



Table 3 Risk of bias assessment of surveillance studies using the Joanna Briggs Institute (JBI) Critical Appraisal Checklist for Prevalence Studies(29)
	
	Sample Frame
Appropriate
	Sampling Appropriate
	Sample Size Appropriate
	Subjects and Setting Described
	Coverage of Sample
	Condition Case Definition
	Condition Measurement
	Statistical Tests
	Completeness of Data, Missing Data Management
	Overall Quality

	E. Mohammed Abdullah et al.(30)
	Yes ( province wide sample)
	No (Reliance on hospital records may exclude cases not severe enough to seek hospital care)
	Yes (reasonable sample size, but does not provide a justification or power calculation for the sample size)
	Yes
	Yes
	Yes (WHO case definition)
	No (Serodiagnosis by recognition of ʺPertussis-specific IgM″ in serum sample, but no confirmatory tests)
	Yes
	Yes (Acknowledges a period of zero reported cases due to population displacement, which reflects potential gaps in data)
	Fair

	F. Shahcheraghi et al. (31)
	Yes (country wide sample)
	Yes (included all suspected cases)
	Yes (relatively large sample, but does not provide a justification or power calculation for the sample size) 
	Yes
	Yes
	No (relied solely on cough)
	Yes (culture)
	No
	Unclear
	Fair

	G. Ghorbani(32)
	Yes (country wide sample)
	Yes (included all suspected cases)
	Yes (relatively large sample, but does not provide a justification or power calculation for the sample size) 
	Yes
	Yes
	Yes (WHO case definition
	Yes (culture or PCR)
	Yes
	Unclear
	Good

	M. Hajia et al.(33)
	Yes (country wide sample)
	Yes (included all suspected cases)
	Unclear (modest sample size, and does not provide a justification or power calculation for the sample size, which makes it difficult to assess whether it was statistically adequate.
	Yes
	Yes
	No (did not specify)
	Yes (culture or PCR)
	No
	Unclear
	Poor

	M. Saffar et al.(34)
	Yes (country wide sample)
	Yes (included all suspected cases)
	Yes (reasonable sample size, but does not provide a justification or power calculation for the sample size)
	Yes
	Yes
	Yes (WHO case definition)
	Yes (culture or PCR)
	Yes
	Unclear
	Good

	S. Al Awaidy(35)
	Yes (country wide sample)
	Yes (included all reported cases)
	Yes (reasonable sample size, but does not provide a justification or power calculation for the sample size)
	Yes
	Yes
	No (did not specify duration of cough)
	Yes (culture or PCR)
	Yes
	Yes (Reported that the completeness and timeliness of surveillance data were > 95%)
	Good

	S. Omer et al.(36)
	No (relied on 4 primary care centers)
	Yes (enrolled infants either at birth or up to 10 weeks of age, ensuring a broad and representative sample of the target population)
	Yes (relatively large sample, but does not provide a justification or power calculation for the sample size) 
	Yes
	Yes
	Yes (syndromic definition with positive PCR or US CDC definition)
	Yes (PCR)
	Yes
	Unclear
	Fair

	Y. Alimohamadi et al.(37, 38)
	Yes (country wide)
	Yes (included all suspected cases)
	Yes (relatively large sample, but does not provide a justification or power calculation for the sample size) 
	Yes
	Yes
	Yes (WHO case definition
	Yes (PCR)
	Yes
	Yes (Notes variations in surveillance sensitivity across provinces)
	Good


Abbreviations: PCR polymerase chain reaction; US CDC United States Centers for Disease Control and Prevention; WHO World Health Organization
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