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Summary objectives (i) To determine patient delay – the time from the onset of symptoms to presentation at

a health facility – and its causes in patients undergoing sputum smear examination in Cameroon; and

(ii) to compare the results with those of a previous study in Ethiopia.

methods A cross-sectional study of 243 consecutive patients using a structured questionnaire.

results Median (interquartile range) patient delay in Cameroon was 2.0 (1–4) weeks, shorter than

the 4.3 (2–13) week delay in Ethiopia. Significantly fewer patients delayed more than 1, 2 and 3 months

in Cameroon than in Ethiopia (P < 0.001). Delays in Cameroon were significantly associated with

being the main income earner, the belief that TB is stigmatizing, and the use of traditional medicine – the

latter being the only factor significant in both studies.

conclusion Engaging traditional healers in TB control programs and reducing stigma through

education could help to reduce patient delays, accelerate diagnosis, improve clinical outcomes and

reduce disease transmission. These results, when placed in context of national human development

indices, suggest that economic development, investment in health care and literacy may all be involved in

improving access to TB services in sub-Saharan Africa.

keywords patient delay, tuberculosis, Cameroon, Ethiopia, traditional medicine

Introduction

The incidence of tuberculosis (TB) – still the leading

infectious cause of adult death – continues to rise, mostly in

association with HIV in sub-Saharan Africa (Dye 2006;

WHO 2006b). In most settings, the diagnosis of smear-

positive pulmonary TB relies on sputum smear microscopy

and requires attendance at a health facility. The length of

time between the onset of symptoms and a patient’s first

interface with a health facility (referred to as ‘patient

delay’) is a crucial variable in the path to diagnosis, and

longer delays are associated with worse clinical outcomes,

greater disease transmission and risk of death (Lienhardt

et al. 2001; Golub et al. 2006).

Ethiopian patients undergoing sputum examination for

the diagnosis of TB had amedian patient delay of 4.3 weeks,

and longer delays were associated with rural residence,

obstacles involving travel to the health facility (transport

time over 2 h, cost over US$1.40, overnight travel), having

to sell personal assets and the use of traditional medicines

(Cambanis et al. 2005). A number of studies have described

patient delay in accessing TB services and variables that

different areas share, but no studies to our knowledge have

used the same study design and entry criteria to facilitate

direct comparison between two countries. We report here a

study from Cameroon that used the same methods as the

study in Ethiopia to better understand the factors influencing

health-seeking behaviour.

Materials and methods

This cross-sectional study was conducted over a 6-month

period at St. Elizabeth Hospital, Shisong, in rural North-

west Cameroon, a medium-sized institution with over

23 000 consultations and 6300 admissions per year

(St. Elizabeth Catholic General Hospital Shisong 2005).

The TB programme registered 260 patients in 2006, 109 of

whom had smear-positive disease (unpublished). Details of

methods are described by Cambanis et al. (2005). To

match the study in Ethiopia, the same number of patients

was selected, and all patients whose sputum was collected

for laboratory evaluation were interviewed using the same

structured questionnaire. All patients referred to the

laboratory for sputum smear examination because of

suspicion of pulmonary TB were eligible for the study,

regardless of previous health-seeking behaviour.

The questionnaire addressed factors suspected to be

involved with health-seeking behaviour based on clinical
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experience and review of relevant literature using the

keywords ‘patient delay’, ‘tuberculosis’ and ‘diagnostic

delay’ in PubMed plus manual checks of relevant articles to

identify further papers. All patients who gave informed

oral consent were consecutively enrolled in the study until

the same sample size was achieved. Informed consent and

responses for children under 18 years of age (n = 10) were

obtained from the closest accompanying relative. All

invited patients agreed to participate in the study.

Data were entered into a database using epi info 2002

(Centers for Disease Control and Prevention, Atlanta, GA,

USA). Patient delay was defined as the time from symptom

onset to first consultation – whether at the hospital or

somewhere else. Symptom onset referred to the time at

which the first symptom of the illness for which a patient

seeking care began. Odds ratios (OR) and associated 95%

confidence intervals (CI) were calculated. Proportions were

compared using the chi-squared test. Logistic regression

was used to generate adjusted OR (AOR) for the binary

outcome of patient delay greater or less than 4 weeks, and

a linear regression model was used with delay as a

continuous variable. P-values <0.05 were regarded as

statistically significant.

The study was approved by the Ethics Committee of the

Hospital Board and was conducted with the knowledge of

the district medical officer and the Ministry of Health.

Results

The study population had a mean (SD) age of 39.4 (16.7)

years and 131 (54%) were male (Table 1). Most partici-

pants lived in rural areas (79%), the majority (65%) was

the main income earner of the family, and 37% relied on

agriculture. Occupations were diverse, including subsis-

tence farming, cattle rearing, services (i.e. traders, seam-

stresses) and government positions (i.e. teachers, police

officers). Half had reached primary school and 26%

attained secondary education or higher. Sixty-one (25%)

patients had acid-fast bacilli in their sputum.

Health-seeking characteristics reflected economic devel-

opment in Cameroon, with almost all patients using

motorized transport to reach the hospital (Table 2).

Median (interquartile range) transport time was 2.5

(1–6) h, and the median cost of transport was US$3.80

(1.50–4.76). About one-third of patients borrowed money

in the course of preparing to go to hospital, and a quarter

indicated they had to sell personal assets to raise funds,

including items of significant value (i.e. cows, land and

sewing machine). Most patients had made prior visits for

their health problem, mostly to government health centres

(38%) or other hospitals (18%). Traditional medicines had

been used by 61% at some point prior to the study.

Patient delay had a median (interquartile range) value of

2.0 (1–4) weeks, with 80% of patients seeking help within

4 weeks of symptom onset. The most commonly reported

index symptom was cough (71%); others included fever

(12%), chest pain (4%), abdominal pain (4%) and haem-

optysis (3%). Only 20% of patients waited for more than

1 month before accessing health services; 14% delayed over

2 months, 9% over 3 months and 4% over 6 months. Of

the 82 patients with presentation delay >3 weeks, 48%

cited financial problems, 33% believed their symptoms

would resolve on their own, and 10% had been waiting for

traditional medicine to take effect (Table 3).

Factors significantly associated with patient delay over

4 weeks in the univariate analysis were being the main

income earner, use of traditional medicine and the

perception that TB is stigmatizing (Table 4). After multi-

variate analyses, only the use of traditional medicine

Table 1 Demographic characteristics* of participants (n = 243)

Variable n (%)

Age (years; mean [SD]) 39.4 (16.7)
Male sex 131 (54)

Rural residence 192 (79)

Married 132 (54)

Main earner for family 158 (65)
Family size [median (interquartile range)] 7 (4–10)

Educational status:

None 57 (23)
Primary school 123 (51)

Secondary school 46 (19)

Post-secondary training 17 (7)

Agriculture as main source of income 132 (54)
Occupation:

Farmer 89 (37)

Trader or merchant 24 (10)

Driver 21 (9)
Student 17 (7)

Housewife 17 (7)

Cattle grazer 11 (4)
Seamstress ⁄ tailor 8 (3)

Hairdresser ⁄ barber 7 (3)

Teacher 7 (3)

Mechanic 5 (2)
Pensioner 4 (2)

Cleaner 4 (2)

Unemployed 4 (2)

Other� 25 (10)

* Figures are frequency and nearest percentage unless otherwise
specified.

� Builder (n = 2), day labourer (2), nurse (2), traditional healer (2),

palm wine tapper (2), and one each of the following: baby sitter,

bar owner, carpenter, cook, electrician, fish griller, gendarme,
leather worker, miller, newspaper distributor, restaurant owner,

rubber tapper, soldier, tea picker and veterinary nurse.
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remained significant [AOR (95% CI) = 2.99 (1.4–6.4),

P = 0.004], with being the main income earner close to

statistical significance [AOR (95% CI) = 2.07 (0.99–4.4),

P = 0.053].

Discussion

Understanding the factors associated with patient delays is

of paramount importance to the realization of the new

Global Plan to Stop TB, which aims to halve the prevalence

and death rates from TB by 2015 (Raviglione & Uplekar

2006). The concept of patient delay has garnered increas-

ing attention as a critical variable in the diagnostic process.

Recently, patient delays have been reported from Nigeria

(Odusanya & Babafemi 2004), Uganda (Kiwuwa et al.

2005), Burkina Faso (Ouedraogo et al. 2006), Yemen

(Date & Okita 2005), India (Tobgay et al. 2006), Thailand

(Rojpibulstit et al. 2006), Taiwan (Chiang et al. 2005),

Bolivia (Lambert et al. 2005), Italy (Gagliotti et al. 2006),

Norway (Farah et al. 2006), and the Middle East (WHO

2006a). Delays ranged from 1 to 8 weeks and were

associated with subsistence farming, age over 65, illiteracy,

mild illness and use of traditional healers. Health-system

delay was not addressed by the present analysis, which

sought rather to elucidate health-seeking behaviour and

highlight barriers to the health system.

The rationale for this study was to compare patient delay

in two sub-SaharanAfrican populations. The use of identical

study design and methodology as a previous study in

Ethiopia provided a framework to facilitate this comparison

(Cambanis et al. 2005). In both studies, the smear-positivity

rate exceeded 20% – suggesting sub-optimal screening

procedures (Huong et al. 2006) – but the potential bias

raised by this problem is similar in the two studies. Although

the patients attending the two study sites had similar socio-

demographic traits, patients in Cameroon waited less than

half as long to access health services as patients in Ethiopia,

and significantly fewer waited more than 2 months before

consulting the health system (P < 0.001).

What factors may account for this dramatic differ-

ence? According to United Nations development indices

[United Nations Development Programme (UNDP)

(2005)], Cameroon has a higher per capita income (US$

2118 vs. 711), higher literacy rate (68% vs. 42%), and a

less undernourished population (25% vs. 46%) than

Ethiopia. If most factors related to patient delay are socio-

economic, then patient delays may be expected to be

shorter in more affluent countries, and the results presented

here appear to conform to this hypothesis. The interpre-

tation of the relationship between national development

and patient delay is of course limited by the small sample

size in the studies (with patients not necessarily reflecting

the average population of their respective countries) and of

the study sites themselves (only two countries). The

comparison is still informative however and underlines the

importance of widening TB control efforts far beyond case

finding and cure rates.

Higher overall income may contribute to people being

less hesitant to spend money on transport, and indeed,

transport-related variables that were critical in Ethiopia

were not significant in Cameroon. Similar numbers of

Table 2 Health-seeking characteristics* of participants (n = 243)

Variable n (%)

Transport:
Vehicle 239 (98)

Walking 3 (1)

Air 1 (<1)

Transport time [h; median (IQR)] 2.5 (1–6)
Transport cost [US$; median (IQR)]� 3.80 (1.50–4.76)

Borrowed money 86 (35)

Had to sell something to raise funds 58 (24)
Item sold:

Cow 20 (8)

Maize 8 (3)

Beans 5 (2)
Land 3 (1)

Fowl 3 (1)

Goat 2 (<1)

Groundnuts 2 (<1)
Television 2 (<1)

Other� 13 (5)

Site of first health visit:
No prior contact 91 (37)

Health centre or private clinic 92 (38)

Another hospital 44 (18)

Same hospital (study site) 11 (4)
Chemist or healer 5 (2)

Used traditional medicine 148 (61)

IQR, interquartile range.

*Figures are frequency and percentage unless otherwise specified.

�CFA 2000 (800-2500), October 2005
� One each of the following: bananas, bed frame, cassava, coffee,

fish, gas bottle, hair dressing salon, mobile phone, motor parts,

oranges, palm oil, sewing machine and tomatoes.

Table 3 Reasons for patient delay >3 weeks (n = 82)

Reason n (%)

Financial inadequacy 39 (48)

Thought illness was harmless,

would resolve spontaneously

27 (33)

Using traditional medicine 8 (10)
Self-administration of drugs 6 (7)

Other* 2 (2)

*One each of the following: did not want to miss work, told that

illness would resolve after pregnancy.
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participants in both countries, however, had to sell

personal assets to raise funds – in some cases undergoing

severe economic sacrifice; hence, other variables must also

play a role.

A study in Uganda found that subsistence farming was

an independent predictor of patient delay (Kiwuwa et al.

2005). Rural life and its associated poverty are crucial

factors, as poverty precludes health seeking until the cost of

consultation becomes tolerable in the face of lost produc-

tivity. The fact that rural residency – just as common in the

study population in Cameroon as in Ethiopia – was not a

significant factor in health-seeking behaviour for the

Cameroonian patients suggests that overall economic

status (whether in a rural environment or not) may be the

critical variable, and that rural residence is a confounder of

poverty in these settings.

One factor strongly associated with patient delay in

Cameroon was being the main income earner, which may

imply that the breadwinner waits longer before consulting

to avoid disrupting the economic life of the family. In Asia,

younger people wait longer before seeking medical atten-

tion, suggesting that they have less flexibility to interrupt

economic activities on which children and the old depend

(Chiang et al. 2005; Rojpibulstit et al. 2006).

We have previously postulated that if health services

were more accessible, people would use them more readily

(Cambanis et al. 2005). The current study supports this

idea: Cameroon’s health expenditure per capita is more

than three times that of Ethiopia, 10 times more births are

attended by skilled personnel and there are more than

twice the number of physicians per population, all of which

demonstrate a more developed system of health care

(UNDP 2005). Tentative linkages between these indices

and shorter patient delay lend support to the argument that

economic development – not just higher income – affects

patient behaviour.

Traditional medicine, which is consistently associated

with patient delay in the literature, was the only variable

found to be significant after multivariate analysis in both

studies. Traditional culture is particularly strong in

Northwest Cameroon and may account for higher use of

traditional treatments (Brannen 2005). The importance of

traditional medicine cannot be over-emphasized; in rural

South Africa, patients who attended traditional healers had

longer treatment delays, worse performance status and

higher mortality rates than individuals who went directly

to a hospital (Barker et al. 2006). Traditional healers

therefore must be engaged by TB programmes to improve

the diagnostic process (Banerjee et al. 2000).

Another important factor may be awareness, as mea-

sured by literacy rates. In Yemen, illiterate patients

experienced much longer diagnostic delays than literate

patients (Date & Okita 2005), and in sub-Saharan Africa,

delays are partially attributed to the lack of awareness

about TB (Odusanya & Babafemi 2004; Ouedraogo et al.

2006). Patients in Cameroon and Ethiopia had similarly

low levels of knowledge regarding TB; hence, perhaps the

higher literacy rate in Cameroon translates into better

health system use in general.

The stigma of TB also discourages health seeking

(Liefooghe et al. 1997), with fatalism being a further

deterrent to health seeking in areas where TB is strongly

linked to HIV (Lawn 2000). These deterrents may include

worries about confidentiality, judgemental attitude of

health-care workers, and the availability of anti-retroviral

(ARV) therapy. TB in these settings is strongly linked or

confused with HIV, especially where ARV therapy is not –

or is not perceived to be – widely available. Cameroon and

Table 4 Association between selected

patient characteristics and patient delay

>4 weeks (n = 243)

Variable n % OR (95% CI) P AOR (95% CI) P

Rural residence 192 79 0.67 (0.3–1.4) 0.286

Main income earner 158 65 2.13 (1.0–4.4) 0.040* 2.07 (0.99–4.4) 0.053
Transport time >2 h 124 51 0.81 (0.4–1.5) 0.521

Overnight travel 37 15 1.11 (0.5–2.6) 0.810

Use of traditional
medicine

148 61 3.04 (1.4–6.4) 0.003* 2.99 (1.4–6.4) 0.004*

Suspect having TB 39 16 1.03 (0.4–2.4) 0.953

TB perceived as stigma 25 10 2.50 (1.0–6.1) 0.037*

No education 57 23 0.93 (0.4–2.0) 0.852
Unable to read 83 34 0.64 (0.3–1.3) 0.208

Being a student 17 7 0.23 (0–1.8) 0.128

Having to sell

personal assets

58 24 0.56 (0.2–1.3) 0.166

OR, odds ratio; AOR, adjusted odds ratio; TB, tuberculosis.
*P < 0.05.
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Ethiopia have different HIV prevalence rates, and there-

fore, possibly different public perceptions about

HIV ⁄AIDS. In this study, only 19% stated that the two

conditions were related, while in Ethiopia most people who

feared TB did so because of its association with HIV

(Gelaw et al. 2001).

Most studies examining patient delay are retrospective

analyses of diagnosed patients, while the studies in

Ethiopia and Cameroon enrolled individuals being

screened, fractions of which were ultimately diagnosed

with TB. The point at which a person seeking help from a

health provider undergoes sputum investigation is ulti-

mately a function of local practice. Current guidelines

indicate that patients with a cough of greater than

3 weeks’ duration should be evaluated for TB (Enarson

et al. 2000), but other variables affect this decision,

including HIV status, physical examination findings and

chest radiography. The time from symptom onset to

sputum examination and the time between symptom

onset and first contact with the health system (patient

delay) are not necessarily the same, as most initial contact

visits did not, in fact, result in sputum testing. Patients in

Cameroon thus waited for a median of 2 weeks prior to

accessing the formal health system, but their sputum

screening usually took place much later (data not shown).

The fact that very similar numbers of patients were found

to be smear positive suggests that the thresholds for

sending a patient for sputum testing were similar in both

settings, which strengthens the comparison of the two

study populations. Although this study enrolled symp-

tomatic individuals rather than confirmed cases (resulting

in a more heterogeneous population than in other

studies), it is useful to study these patients as they are the

target of screening efforts for case detection and can

inform about the issues control programmes must face to

improve health-care delivery.

Conclusion

As the global plan to stop TB embarks on the next decade,

the goal of 70% case detection of smear-positive cases

remains a challenge, which ultimately relies on symptom-

atic patients attending the health system for evaluation.

This approach does not directly address broader social

factors that may be contributing to the current TB

epidemic. Rather than advocating socioeconomic reform,

biomedical models have shifted focus from social inequal-

ities to individual behaviours (Freudenberg 1995; Fairchild

& Oppenheimer 1998; Paluzzi 2004). In Ethiopia, people

are faced with severe logistical and financial obstacles and

wait a long time before consulting, while in Cameroon,

there is significantly shorter patient delay. In the relative

economic context of the two countries, these results

suggest that factors implicit in human development play a

significant role, with a possible correlation between shorter

patient delay and higher income per capita, investment in

the health sector and literacy. We share the opinion that

the epidemiology of TB reflects complex interactions

between political, social, economic, cultural and environ-

mental factors, and that biosocial models offer critical and

innovative approaches to better understand and control

this disease (Farmer 1997; Grange et al. 2001). Our

findings should encourage TB programmes to push for

broader approaches to case finding by addressing economic

development, health-care infrastructure, human resources

and education.
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