
 

Supplementary file 2 

Definition of other study variables 

Cholera hospitalisation  Defined as the admission of a cholera case, irrespective of illness 

severity, to a health facility for at least a night. 

Age group (year) Age, based on self-reports by a cholera patient or a relative, was 

treated as a categorical variable given the p-value (p<0.05) obtained 

from the Likelihood Ratio Test (LRT). However, its classification 

was based on clinical and public health relevance in the Nigerian 

context (e.g., under-five mortality and immunisation programme): 

<5; 5-14; 15-24; 25-44; 45-64; and ≥65. Additionally, in line with 
the WHO cholera case definition, we further classified age into two 

groups: <5 years (excluded from the WHO case definition) and ≥5 
years (included in the WHO case definition).  

Sex Sex was defined as either male or female. 

Geopolitical zone of 

residence  

To minimise unstable estimates of effect from small samples (which 

was the case for most of the States in the southern region of Nigeria), 

individual States were merged into their respective geopolitical 

zones: North-West (Jigawa, Kaduna, Kano, Katsina, Kebbi, Sokoto, 

and Zamfara); North-East (Adamawa, Bauchi, Borno, Gombe, 

Taraba, and Yobe); North-Central (Benue, FCT, Kogi, Kwara, 

Nasarawa, Niger, and Plateau); South-West (Ekiti, Lagos, Ogun, 

Ondo, Osun, and Oyo); South-East (Abia, Ebonyi, and Enugu); and 

South-South (Bayelsa, Cross-River, Delta, and Rivers). The North-

West was chosen as the reference region as it accounted for the 

highest proportion of cholera cases. 

Setting  LGAs within the cholera reporting States were classified as rural or 

urban, using population size and administrative/ legal criteria 

reported by the State Epidemiologist or DSNO. For example, an 

LGA was classified as urban if ‘any of the following criteria were 

met: State capital; an estimated population size of ≥20,000; >75% 
of its population is engaged in non-agricultural activities; 

availability of infrastructure, public transportation system, and a 

broad array of economic, social and recreational activities (e.g. 

accessible roads, potable water, easily accessible hospitals, schools, 

and moderate-good electric power supply). Additionally, the LGAs 

that were neither urban nor rural were classified as peri-urban.  

Season 

  

It was treated as a binary variable: Dry and rainy seasons. The dry 

season mostly covered the period between 42-53 weeks of 2020 (12 

October 2020-3 January 2021) and 1-12 of 2021 (4 January-28 

March 2021), while the rainy season mostly covered 13-43 weeks of 

2021 (29 March-25 October 2021). However, variation in the 

periods of these seasons does exist in Nigeria. 

Dehydration 

 

It was treated as a categorical variable: low/mild; moderate; severe. 

If there was no record of dehydration (i.e., not marked as low/mild, 

moderate, or severe) we assumed it was absent. This was considered 

a reasonable assumption given the clinical importance of 

dehydration; possible omissions to record its absence may be by 

busy healthcare workers dealing with multiple epidemics. 

Time to health-seeking  

 

Defined as the time difference between the dates of presentation to 

a health facility and illness onset, as reported by a cholera patient or 
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primary caregiver. It was treated as a binary variable: same day of 

illness onset and after one day of illness onset. 

Time from illness onset to 

specimen collection  

Defined as the time difference between the dates of specimen 

collection and illness onset. It was treated as a continuous variable. 

Time from illness onset to 

sample arrival at NCDC 

reference laboratory (NRL) 

Defined as the time difference between the dates of sample arrival 

and illness onset. It was treated as a continuous variable. 

Time from illness onset to 

sample testing at NCDC 

reference laboratories 

Defined as the time difference between the dates of sample testing 

and illness onset. 

Time from sample collection 

to arrival at NCDC reference 

laboratory 

Defined as the time difference between the dates of sample arrival 

and collection from cholera patients. 

Time from sample arrival to 

testing at NCDC reference 

laboratory 

Defined as the time difference between the dates of sample testing 

and arrival. 
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