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RISK FACTORS FOR

MENINGOCOCCAL DISEASE IN

CAPEToWN

JR Moodley, N Coetzee, G Hussey

Objective. To detennine the risk factors associated with

meningococcal disease among children living in Cape Town.

Design. A case-<:ontrol study was conducted from October

1993 to January 1995.

Setting. The study population consisted of all children tmder
the age of 14 years who were resident in the Cape Town

metropolitan region. Cases and controls were selected from

Red Cross War Memorial Orildren's Hospital

Results. A total of 70 cases and 210 controls were interviewed.

Significant risk factors for meningococcal disease included
being breast-fed for less than 3 months (adjusted Odds ratio
(OR) 2.4); overcrowding (adjusted OR 2.3); and age less than
4 years (adjusted OR 2.3). Exposure to two or more

household members wno smoked was also a risk factor, but

only in the presence of a recent upper respiratory tract

infection (adjusted OR 5.0).

Conclusion. This is the first case-control study inSouth Africa

examining risk factors for meningococcal disease. Itprovides
further evidence for reduction of smoking, reduction of

overcrowding and promotion of breast-feeding as important

public health measures.

S Afr Mal J1999; 89: 56-59.

Neisseria meningitidis is an important cause of morbidity and

mortality in South Africa.' A review of the notification reports

for the past few years revealed that children under 5 years are

the most severely affected, the case fatality ratio remains high,

and the highest incidence by region has been in the Western
Cape.2-4 The incidence in the Western Cape for the period 1983

to 1988 was consistently more than twice that for any other

region in South Africa.4

The majority of infections in South Africa are due to

serogroup 8.5-1 This serogroup has a relatively non­

immunogenic polysaccharide capsule. Although several outer

membrane protein-based serogroup B meningococcal vaccines
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have been developed and evaluated, a highly immunogenic

vaccine is not yet available.""· The recently developed Cuban

vaccine was initially thought to be efficacious in all age
groups.1l However, recent studies have shown that while the

vaccine may be effective in older children, it has a low efficacy
in children younger than 4 years1:!.!3 - the age group with the

highest incidence of serogroup B.

In the absence of a vaccine, identification, prevention and
elimination of risk factors for meningococcal disease is one way

of decreasing the incidence of the disease. Symptom:-free

nasopharyngeal carriers are considered the usual source of
infection.!4 However, studies have shown that the incidence of

disease does not appear to be a function of the prevalence of
carriers." Additional factors are believed to be important

determinants of disease." Factors implicated elsewhere as

determinants of meningococcal disease include overcrowded
accommodation,'··!1 close contact with a confirmed case,'··'s

lower socio-economic status," climate,!· complement
deficiency,,,,.zl stressful events22 .and, recently, passive

smoking.'··19.22.23 The aim of this study was to determine the risk

factors associated with meningococcal disease among children

living in Cape Town.

METHODS

A ca.5e-{:ontrol study was conducted between October 1993 and

January 1995. The study population consisted of all clrildren
under the age of 14 years who were resident in the Cape Town

metropolitan region for 6 months or more.

Any child under 14 years residing in the above area was

designated a definite case if N. meningitidis was isolated from

the blood or cerebrospinal fluid (CSF), or if clinical signs of

meningitis or septicaemia were accompanied by a
haemorrhagic rash and Gram-negative diplococci were

detected in the CSF. A probable case was designated if clinical

signs of meningitis or septicaemia were accompanied by a

haemorrhagic rash, but N. meningitidis was not isolated from

culture or a Gram stain. Cases were identified using a

combination of the passive statutory notification system and an

active surveillance system consisting of daily scrutiny of
admission registers at Red Cross War Memorial Children's

Hospital and at City Hospital for Infectious Diseases.

Controls were selected from the trauma wards at Red Cross

War Memorial Children's Hospital. Three controls were

selected for each case within 3 months of ascertaining the

corresponding case.
Interviewers, trained by the authors, elicited exposure

histories and other relevant information from the paren.ts or

guardians of the patients using a pretested questionnaire.

Household living density was measured in terms of a

household crowding index, defined as the number of

equivalent persons per number of sleeping rooms." A child

10 years or younger was considered half an equivalent person,
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and anyone older than 10 years an equivalent person. A

crowding index of greater than 2.5 was taken as an indication

of overcrowding. A child was considered to have been exposed

to cigarette smoke if a household member smoked. Nutritional

status was measured in terms of weight for age. The growth

reference charts developed by the National Center for Health

Statistics and Centers for Disease Control (the 1976 NCHS

charts) were used and the cut-off point to determine nutritional

status was the median minus 2 standard deviations (50s). Poor

nutritional status was therefore defined as a weight-for-age Z

value of less than -2.0. Recent antibiotic use was defined as a

history of any antibiotic use in the preceding month. Upper

respiratory tract infection (URTI) was defined as a runny or

stuHy nose in the prec~gmonth. Duration of breast-feeding

was measured as a categorical variable. The following

categories were used: not breast-fed, breast-fed for < 3 months,

breast-fed for ~ 3 months. Type of dwelling was recorded as

brick house, apartment/flat, shack, tent, prefabricated building,

or other.

A 5% random subsarnple was selected for repeatability

testing of the measuring instrument. Different interviewers

were used during the repeat interviews.

Wormed consent was obtained from the parents or

guardians of all children, and approval for the study was

obtained from the Ethics Committee of the University of Cape

Town.

ANALYSIS

Analysis was done using SAS (version 6) statistical software.

The chi-square test was used to test for significant differences

(P < 0.05) between categorical variables. For numerical

variables either the t-test or the WIlcoxon sum of ranks test was

used to test for significant differences (P < 0.05). The role of

possible effect-modifying variables was examined by stratified

analysis. The Breslow-Day test was used to assess the

homogeneity of the ORs across strata. Multiple logistic

regression was performed ~o determine the adjusted ORs.

Crude ORs, adjusted ORs and 95% confidence intervals (Cls)
are reported.

RESULTS

Wormation was collected on 70 cases and 210 controls. There

were 35 definite cases and 35 probable cases. All cases were

analysed together. The interviewee was the parent for 91% of

cases and 81% of controls (P = 0.06). The percentage agreemenl

between the initial and repeat interviews for the questions

relating to the number of people per household was 92%; for

the number of rooms it was 83%; and for the number of

smokers it was 75%.

The median age of the cases was 27 months and that of the

controls 60 months (P = 0.0001). There was a male

predominance among cases (64%) and controls (65%). The

residential distribution was similar in both cases and controls,

and the majority of cases (66%) and controls (69%) lived in

brick houses.

Risk factors for meningococcal disease are summarised in

Table I. On univariate analysis significant risk factors included

being breast-fed for less than 3 months, overcrowding, poor

nutritional status, a household where two or more members

smoked, and recent URTI.

Stratified analysis showed that the association between

exposure to cigarette smoke and meningococcal disease was

modified by the presence of an URTI. The OR for

meningococcal disease if there were two or more smokers per

household and a history of a recent URTI was 3.1 compared

with an OR of 0.9 if there was no history of a recent URTI. The

OR for meningococcal disease if the main caregiver smoked

and there was recent exposure to an URTI was 3.1; this

decreased to 1.0 in the absence of a recent URTI.

A multiple logistic regression model was fitted with the
following variables: overcrowding, nutritional status, age,
breast-feeding, exposure to two or more household smokers, a
recent URTI, and the URTI interaction with two or more
household smokers. The results are summarised in Table IT.

Table L Risk factors for meningococcal disease

Cases Controls

Variable 'Yo N % N P-value Crude OR 95%0

RecentURI1 59 40 45 91 0.043 1.8 1.0 - 3.1

Atacreche 25 13 18 22 0.283 1.5 0.7 - 3.6

Recent antibiotics 36 25 39 78 0.626 0.9 0.5 -1.5

Nutritional status WAZ < -20 10 06 29 06 0.033 3.6 1.1 - 11.7

Breast-fed < 3 moo 47 33 25 47 0.001 27 1.5 - 5.0

Crowding index> 25 29 20 12 26 0.002 28 1.5 - 5.5

> 2 smokers/household 59 40 45 94 0.044 1.8 1.0 - 3.0

Main caregiver smokes 52 35 39 82 0.065 1.7 1.0 - 3.0

WAZ = Weight-fur-age Z value.
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DISCUSSION

Prolonged breast-feeding has been found to protect infants

against respiratory disease in general.25 This is thought to be
due to the transmission of specific human irnmunoglobulins in

breast-milk, which improves the irnmunological defence

mechanism of infants.26 A study in Gambia has suggested that

breast-feeding may protect infants against meningococcal

disease!' Our study, unlike the study byStanwell-Smith et al.,'"

confirmed this postulate.

An increased risk of meningococcal disease has been

reported following close contact with a confirmed case of the

disease.l~In our ~tudywe attempted, during the interview with

the parent or guardian, to determine whether there had been

such contact. However, this measure proved to be unreliable

and for this reason contact with a confirmed case was omitted

as a variable during analysis. Future studies need to obtain

definitive evidence regarding contact with a true case of

meningococcal disease.

Our results support the findings of other studies that
overcrowding is associated with meningococcal disease. 17

.23

Recent antibiotic use, type of dwelling and nutritional status

were not associated with meningococcal disease.

Passive smoking is known to be associated with an increased
risk of respiratory disease in young children.28-31 Cigarette

smoke interferes with ciliary action, increases mucus

production and decreases macrophage production, thereby

decreasing the body's local defence against potential

pathogens.32 In our study more cases" than controls had main

caregivers who smoked; however this difference was not

statistically significant. Significantly more cases than controls
came from homes with two or more smokers, but after

adjusting for confounders, exposure to two or more household

smokers was no longer associ<l.ted with meningococcal disease.

In our study the prevalence of household smoking was high for

both cases and controls. Lack of statistical power may therefore

explain our findings, rather than a true lack of effect.

Previous studies have implicated viral URTI as a co-factor

and aJ.l association between influenza type A and

Table ll. Results of logistic regression model

Variable

> 2 smokers/household
Breast-fed < 3 moo
Crowding index> 2.5
WAZ<-2.0
Age < 48 months
RecentURTI
Interaction: URTI and
smoke exposure

WAZ = weight-fur-age Z value.

Adjusted OR

0.7
24
23
2.0
23
0.7
3.6

95%0

02 -1.5
1.3 - 4.4
1.0-5.3
0.5 - 8.4
12-4.4
0.3 -1.8

1.4-17.3

meningococcal disease.33.3' In our study the main force of

passive smoking as a risk factor for meningococcal disease
appears to be in the presence of a recent URTI. A possible

explanation is that a recent URTI could denude the mucosa,
and that this together with the decreased local defences due to

the action of cigarette smoke on the mucosa, would increase

the chances of invasion by the meningococcal organism even
further. Further studies are needed to examine the association

between passive smoking, URTI and meningococcal disease.
The definition of URTI used in this study could have ~ulted

in children with nasal allergy being labelled as having an URTI.
Future studies must therefore consider a more specific

definition for an URTI.

The selection of an appropriate comparison group is perhaps
the most critical issue in the design of a case-control study. A

crucial requirement is that the controls be comparable to the

source population of the cases.35 In our study both cases and

controls were selected from the regional paediatric referral

hospital; therefore the principle of comparability of study base
is unlikely to have been violated. Controls were selected from

the trauma wards so as to avoid any Berkson's bias.36 Although

cases were significantly younger than the controls, the

difference was adjusted for during the logistic regression.

Information about exposure status and other variables of

interest were obtained by interviews. Interviewers were

blinded to the hypothesis to minimise the possibility of

observation bias. Risk factors for meningococcal disease are not

widely known and since both cases and controls were in

hospital, differential recall bias is unlikely.

It is possible that misclassification of smoking exposure

status could have occurred. If this did occur it is likely to have

been a random misclassification. In general random

misclassification reduces the chances of observing any

difference between meningococcal disease in exposed and

unexposed subjects!' In our study it was not financially

feasible to measure biological markers of smoking exposure. A

questionnaire investigating exposure to passive smoking

combined with the use of biological markers, e.g. urinary

cotinine, would perhaps offer the best method for accurate

assessment of exposure to passive smoking.38

This is the first case-control study to examine risk factors for

meningococcal disease in South Africa. The study provides

further evidence for the promotion of breast-feeding and

reduction of overcrowding as important public health
measures. Children under the age of 4 have also been identified

as an important target group, should an effective vaccine

become available. Passive smoking was found to be an

independent risk factor for meningococcal disease among those

who had had a recent URTI. Although tentative, this finding

adds weight to the evidence that passive smoking is~ to

human health. Passive smoking is a risk factor that should be

given greater attention in further studies on meningococcal

disease.
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LABORATORY SURV~ILLAN.CEOF

SWGELLA DYSENTERIAE TYPE 1 IN

KwAZuLU-NATAL

J A Karas, D G Pillay, T Naicker,A W Sturm

Objective. To collect data on the antimicrobial susceptibility of

Shigella dysenteriae type 1 in KwaZulu-Natal, including the

testing of newer therapeutic agents, and to evaluate the

ability of laboratories to participate in a provincial

surveillance programme.

Design. Prospective descriptive study.

Setting. Hospital laboratories in KwaZuhi-Natal, including

peripheral laboratories and the medical microbiology

laboratory of the University of Natal.

Main outcome measures. Antimicrobial susceptIbility pattern of

surveillance strains and evaluation of the ability of provincial

laboratories to isolate Shigella.

Results. All 3S4 strains tested were resistant to ampicillin,

chloramphenicol and tetracycline. Co-trimoxazole resistance

was f01md in 992% of strains, and 0.8% of strains were

resistant to nalidixic acid. All strains were susceptible to

ceftriaxone, ciprofloxacin, ofloxacin, pivmecillinam,

azithromycin, loracarbef and fosfomycin. Of the 29

laboratories surveyed, 18 (62.1%) were able to isolate and

identify S, dysenteriae correctly, and 9 (32%) were able to

serotype it further to S, dysenteriae type 1. Twenty-seven

(93.1%) had appropriate culture media and 26 (89.7"10) had

antisera for Shigella identification.

Conclusions. There is little variation among strains of S.

dysenteriae type 1 in KwaZulu-Natal with regard. to their

antimicrobial susceptibility pattern. Nalidixic acid should

remain the antimicrobial of choice for treatment of dysentery

in our region as resistance to it is low. The majority of

KwaZulu-Natallaboratories.have the expertise and

equipment to perform the isolation and identification of

Shigella species.
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