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Abstract
Background: Tuberculosis (TB) control remains a challenge in Malawi despite the National TB Control Program
since 1984. This study aimed at measuring patient and health system delays and identifying factors associated with
these delays.
Methods: A cross-sectional survey of 588 pulmonary TB patients was conducted in three TB centres in Blantyre,
Lilongwe, and Mzuzu, between July and December 2011 using a semi-structured questionnaire. Patient delay was
defined as the time interval between the onset of TB symptom(s) (a common symptom being coughing) to the first
visit to any health provider. Health system delay was the interval from the first care-seeking visit at any health
provider to the initiation of anti-tuberculosis treatment. Participants were invited to participate in the study during
intensive phase of treatment. The characteristics associated with patient and health system delays were analyzed.
Results: The median patient delay was 14 days for both new and retreatment TB cases (interquartile range [IQR] 14
– 28 and 7 – 21, respectively). The median health system delay was 59 days (IQR 26 – 108) for new and 40.5 days
(IQR 21–90) for retreatment cases. Factors associated with longer patient delay in new cases included primary
education (adjusted odds ratio [AOR] 2.2, 95% CI 1.3 – 3.9) and knowledge that more than three weeks of coughing
is a sign of TB (AOR 1.9, 1.1 – 3.3). In retreatment cases, distance >10 Km (AOR 3.3, 1.1 – 9.6) and knowledge that
more than three weeks of coughing is a sign of TB (AOR 3.7, 1.3 – 10.7; p < 0.05) were significant factors. Making
the first visit to a health centre (OR 1.9, 0.9 – 3.8) or a drug store/ traditional healer (OR 5.1, 1.1 – 21.7) in new TB
cases were associated with a longer health system delay (p < 0.05) while smear negative (OR 6.4, 1.5 – 28.3), and
smear unknown or not done (OR 6.1, 1.3 – 26.9) among retreatment cases were associated with a longer health
system delay (p < 0.05).
Conclusions: Effective management and new diagnostic techniques are needed especially among retreatment
cases. It is also needed to address geographic barriers to accessing care and increasing TB awareness in the
community.
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Background
Tuberculosis (TB) remains a major health problem despite an increase in coverage of Directly Observed
Treatment Short Course (DOTS) therapy and adoption
of passive case detection globally. The goal of TB control is to reduce morbidity, mortality, transmission and
development of drug resistance. TB control remains a
major challenge in Malawi and the sub-Saharan region,
which bears the biggest impact of HIV fuelled TB epidemics [1,2]. In Malawi, a total of 21, 092 TB cases
were reported in 2010 with a notification rate of 142
per 100, 000 population. The estimated incidence of TB
was 219 per 100, 000 population and the estimated case
detection rate was 65%. The proportion of TB cases
tested positive for HIV was 70% in 2010 [3].
Malawi had operated a vertical TB control program
since 1984 and successfully implemented the DOTS strategy [4]. Smear microscopy was performed at referral and
district hospitals and a few selected private and not-forprofit mission hospitals with microscopes. Treatment has
been decentralized to rural health facilities [5]. During the
study period, Malawi had an estimated population of
14,000,000 with a total of 213 microscopy centres and 88
initiation centres where patients could be diagnosed, registered and started on anti-tuberculosis treatment [4,6].
Sputum microscopy is the primary investigative method
(gold standard) when suspecting TB in patients in Malawi.
Early case detection, prompt diagnosis and treatment
of TB are essential for an effective TB control program.
Despite services and medicines being given free of
charge to TB patients and control strategies being in
place for over two decades in Malawi, the estimated case
detection rate of TB remained relatively low, likely indicating under-diagnosis as well as delays in the diagnosis
and treatment of TB [3]. These may result in increased
costs and disease severity in the individuals, as well as
increased morbidity and mortality of TB in the community from increased risk of transmission of TB [7].
This study aims to measure the extent of and factors
associated with patient delay in seeking health care, as
well as health system delay in the diagnosis and treatment of new and retreatment TB cases in Malawi. An
understanding of the main determinants of these delays
is essential for formulating effective policies for TB control. Although studies on delays in TB diagnosis have
been done before in Malawi [8,9], they only focused on
new cases and none have been performed among new
and retreatment TB cases simultaneously.
Methods
Study setting

A hospital based cross-sectional study was conducted at
three main TB registration centres out of a total of 213
microscopy centres and 88 initiation centres where
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patients could be diagnosed, registered and started on
anti-tuberculosis treatment between July and December
2011. A registration centre was chosen in Blantyre,
Lilongwe and Mzuzu, representing the southern, central
and northern regions of Malawi, respectively. These centres are located within the three major cities to provide
services to a large number of TB cases, including referral
cases. Passive case finding and sputum microscopy were
the primary strategies used in the country during the
study period.

Study participants

The study population was composed of all registered
pulmonary TB patients (new and retreatment cases),
both male and female aged 15 years old or more, who
were receiving the intensive phase of treatment at the facilities during the study period. In this study, new TB
cases were patients who never had anti-TB treatment or
who had taken anti-TB drugs for less than one month.
Retreatment TB cases were patients who had previously
been treated for TB for one month or more. The eligible
patients who had consented to the interview were consecutively enrolled in the study during the time they
were receiving the intensive phase of treatment at the facilities during the study period. Patients with chronic
pulmonary TB, or those classified as treatment failure
TB cases, or mentally or terminally ill were excluded.

Data collection

Face-to-face interviews using a pretested questionnaire
were employed to collect data in this study. Three nurses
who had more than 5 years of experience in the management of TB patients under the National TB Program
(NTP) in Malawi were trained to conduct the interview.
Patients were asked to provide information concerning
their demographic and socio-economic characteristics,
knowledge of TB, duration of symptoms before seeking
medical consultation and knowledge of the diagnosis and
treatment process. The patient’s health passport, TB treatment card/ sheet and TB registers were evaluated where
appropriate to verify the responses.

Definition of delay

Patient delay was defined as the time interval between
the onset of TB symptom(s) (a common symptom being
coughing) to the first visit to any health provider. Health
system delay was the interval from the first care-seeking
visit at any health provider to the initiation of antituberculosis treatment. Total delay was the time interval
from the onset of symptoms to the initiation of antituberculosis treatment.
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Data management and analysis

Data analysis was performed using IBM’s SPSS Version
19 for Microsoft Windows. The distributions of both delays were skewed and therefore non-parametric Kruskal
Wallis one-way analysis of variance was employed to
analyze associations between determinants and delays.
Further, the median patient delay of two weeks was
used to dichotomize patient delay into acceptable
(shorter) or longer delay. For the median health system
delay a two week period was used to dichotomize
shorter and longer health system delay as was recommended by Malawi NTP [4]. Multiple logistic regression
analysis was used to analyze factors associated with longer patient and health system delays. p-values < 0.05
were considered statistically significant.
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Table 1 Characteristics of pulmonary tuberculosis
patients in Malawi, 2011
Patient characteristics
Total

Results
Sociodemographic characteristics of pulmonary TB
patients

A total of 588 pulmonary TB patients from three registration centres (Blantyre, Lilongwe and Mzuzu) receiving
the intensive phase of TB treatment were consecutively
enrolled in the study between July and December 2011.
Table 1 shows the characteristics of pulmonary TB patients enrolled in this study. There were 460 (78.2%)
new cases and 128 (21.8%) retreatment cases. After noticing symptoms, the most common health facility first
visited by the patients was hospital (58.7%), followed by
health centre (22.6%), drug store (8.8%), private clinic
(7.7%), and traditional healer (2.2%). Of the 588 pulmonary TB patients, 389 (66.2%) were smear positive, 58
(9.9%) were smear negative, and 141 (24.0%) were smear
result unknown or not done.
Patient delay and health system delay

The median patient delay was 14 days for both new and
retreatment TB patients (interquartile range [IQR] 14 –
28 and 7 – 21, respectively). In new cases, occupation
status (p = 0.017) was significantly associated with patient delay: the unemployed (median 21 days) and selfemployed (median 17.5 days) had longer patient delays
than those employed (median 14 days). Among patients
who had heard of TB before diagnosis, knowledge that
more than 3 weeks of coughing is a symptom of TB was
significantly associated with patient delay in both new

(%)
(100.0)

TB case type
New

460

(78.2)

Retreatment

128

(21.8)

Male

388

(66.0)

Female

200

(34.0)

Sex

Age at diagnosis (years)

Ethical consideration

Ethical permission to conduct the study was obtained
from the National Health Sciences Research Committee
(NHSRC) of Malawi. The objective of the study was explained in detail to study subjects and verbal consent was
obtained from each individual before conducting the
interview.

N
588

15 – 24

86

(14.6)

25 – 34

211

(35.9)

35 – 44

161

(27.4)

45 – 54

69

(11.7)

55 – 64

40

(6.8)

65 +

21

(3.6)

No school

82

(13.9)

Primary

285

(48.5)

Secondary

186

(31.6)

Tertiary

35

(6.0)

Self-employed

201

(34.2)

Employed

132

(22.4)

Education

Occupation

Unemployed

85

(14.5)

Farmer

77

(13.1)

Housewife

63

(10.7)

Student

30

(5.1)

105

(17.9)

Average household monthly income (USD)
≤ 30
> 30 ≤ 60

119

(20.2)

> 60

171

(29.1)

Unknown

193

(32.8)

364

(61.9)

Distance to the nearest TB
diagnostic facility
0 – 10 Km
11 – 20 Km

99

(16.8)

>20 Km

71

(12.1)

Unknown

54

(9.2)

Yes

396

(67.3)

No

192

(32.7)

Yes

268

(71.8)

No

105

(28.2)

Heard of TB before diagnosis

Knowledge of coughing > 3 weeks
as a TB symptoma
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Table 1 Characteristics of pulmonary tuberculosis
patients in Malawi, 2011 (Continued)
Health facility first visited
Hospital

345

(58.7)

Health centre

133

(22.6)

Drug store

52

(8.8)

Private clinic

45

(7.7)

Traditional healer

13

(2.2)

Sputum smear for acid-fast bacilli
Negative

58

(9.9)

Positive

389

(66.2)

Unknown

141

(24.0)

Yes

223

(37.9)

No

365

(62.1)

Chest x-ray on diagnosis

a

Note: n =373.

(p = 0.007) and retreatment cases (p = 0.018) (Tables 2
and 3).
The proportion of new TB patients with patient delay
longer than 2 weeks was 45% and that of retreatment
cases was 32.8% (p = 0.015) while the proportion of new
TB patients with health system delay longer than 2 weeks
was 47.8% and that of retreatment cases was 50.8% (p =
0.031). Among new cases, primary education (adjusted
odds ratio [AOR] 2.2, 95% CI 1.3 – 3.9) and knowledge
that more than 3 weeks of coughing is a symptom of TB
(AOR 1.9, 95% CI 1.1 – 3.3) were both significantly associated with longer patient delay (Table 4) when compared
with other groups. For retreatment cases, knowledge that
more than 3 weeks of coughing is a symptom of TB (AOR
3.7, 95% CI 1.3 – 10.7) and living at distances greater than
10 Kilometres (Km) from the nearest TB diagnostic facility
(AOR 3.3, 95% CI 1.1 – 9.6) were significantly associated
with longer patient delay when compared with other
groups (Table 4). A cumulative 50.2% of new TB patients and 60.2% of retreatment cases had made visits
to a health provider within 2 weeks after the onset of
symptoms.
The median health system delay was 59 days (IQR 26–
108) for the new cases, which was longer than retreatment
cases (40.5 days [IQR 21 – 90]) (p = 0.031). In new TB
cases, the type of health facility first visited (p < 0.001) was
significantly associated with health system delay (Table 2).
For retreatment cases, the type of health facility first visited (p = 0.002) and smear results (p = 0.024) were significantly associated with health system delay (Table 3).
Further, using a period of 2 weeks to dichotomize
health system delay into shorter and longer health
system delay [10], making the first visit to a health
centre (OR 1.9, 95% CI 0.9 – 3.8), or a drug store or a
traditional healer (OR 5.1, 95% CI 1.1– 21.7) were

significantly associated with longer health system delays
among new TB cases as compared to visiting a hospital.
For retreatment cases, smear negative (OR 6.4, 95% CI
1.5 – 28.3) and smear unknown or not done (OR 6.1,
95% CI 1.3 – 26.9) results were significantly associated
with longer health system delay (Table 5). For health
system delay, only a cumulative 14.5% of the patients
had been started on treatment after two weeks from the
first visit to health providers, including 13.5% for new
cases and 18.0% fir retreatment cases.
Total delay

The median total delay was 80 days (IQR 44–129). New
cases had a longer median (85.5 days) total delay as
compared with retreatment cases (60.5 days) (p = 0.002).
The health system delay contributed more than 70% to
the total delay. After a period of 4 weeks since the onset
of symptoms only a cumulative 9.7% of the patients had
been started on anti-tuberculosis treatment, with 9.1%
for new cases and 11.7% for retreatment cases.

Discussion
This study reveals that there were substantial delays between the onset of reported symptoms and the initiation
of anti-tuberculosis treatment among pulmonary TB
cases in Malawi with these delays mainly related to the
health care system. The median health system delay in
both new (59 days) and retreatment (40.5 days) TB cases
are longer than patient delay (14 days) for both types of
TB cases. A large proportion of patients (90%) had not
been started on anti-tuberculosis treatment 4 weeks after
the onset of presenting symptoms, and coughing being
the most common symptom (89%) of these cases.
Patient delay

The median patient delay (14 days) was found to be
within the recommended target of 2 weeks and was
shorter than median health system delays (59 days and
40.5 days for new and retreatment cases, respectively)
[10]. Delays in the diagnosis and treatment of pulmonary
TB have been shown to be associated with an increased
risk of infectivity and poor clinical outcomes [11].
The median patient delay in this study for new cases
was shorter than that found in earlier studies conducted
in Malawi in 2000 (56 days) and 2008 (33.5 days); there
were however no previous studies on retreatment cases
for comparison [8,9]. The marked reduction in patient
delay could be attributed to increased community awareness, increased access to diagnostic services and improved treatment outcomes following decentralization of
TB services [4,12]. The median patient delay was also
shorter than that in Ethiopia and Tanzania (30 days)
[13,14], but longer than that in Taiwan (7 days) [15].
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Table 2 Patient and health system delay among new TB cases, by background characteristics, Malawi, 2011
Patient delay (days)

Health system delay (days)

n

Median

IQR

Median

IQR

460

14.0

14-28

59.0

27-108

Male

304

14.0

14-28

59.0

28-99

Female

156

21.0

14-30

64.0

24-125

< 34

221

21.0

14-30

59.0

27-100

≥ 34

239

14.0

14-28

63.0

26-121

No school

65

21.0

14-30

84.0

41-152

Primary

219

21.0

14-28

57.0

27-107

Secondary & above

176

14.0

7-28

54.0

24-91

204

21.0

14-30

66.5

31-118

Total
Sex

Age at diagnosis (years)

Education

Occupation
Unemployed

*

Self-employed

146

17.5

14-30

*

51.5

24-92

Employed

110

14.0

7-21

*

62.0

28-121

Distance to nearest TB diagnostic facility
0 – 10 Km

278

21.0

14-28

56.5

26-100

>10 Km

140

21.0

14-28

73.5

32-119

Unknown

42

14.0

13-28

47.5

21-133

Yes

268

14.0

14-28

66.0

31-116

No

192

21.0

14-28

50.5

22-98

Yes

186

21.0

14-30

*

73.0

29-116

No

82

14.0

7-28

*

64.0

31-118

Yes

80

14.0

14-30

39.5

19-93

No

380

17.5

14-28

63.0

31-115

253

14.0

14-28

45.0

20-86

Heard of TB before diagnosis

Knowledge of coughing > 3 weeks
as a TB symptom

Perceiving condition as worsening

Health facility first visited
Hospital

*

Health centre

114

21.0

14-30

86.0

43-135

*

Drug store& traditional

53

14.0

11-21

91.0

54-140

*

Private clinic

40

21.0

14-30

57.0

27-94

*

Positive

302

14.0

14-28

62.5

28-111

Negative

37

21.0

7-29

66.0

26-127

Unknown/not done

121

21.0

14-29

56.0

25-98

Smear

Note: Using nonparametric Kruskal Wallis test, IQR = interquartile range.
* p < 0.05.

In this study, education was found to be significantly
associated with patient delay in new cases, where those
with only primary education had longer patient delay

than those with secondary education. Not attending
school and illiteracy were factors significantly associated
with patient delay in studies in Gambia and seven
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Table 3 Patient delay and health system delay among retreatment TB cases, by background characteristics,
Malawi, 2011
Patient delay (days)

Health system delay (days)

n

Median

IQR

Median

IQR

128

14.0

7-21

40.5

22-91

Male

84

14.0

7-25

40.5

21-98

Female

44

14.0

7-21

41.0

22-84

< 34

55

14.0

7-21

43.0

24-93

≥ 34

73

14.0

7-28

39.0

21-88

No school

17

14.0

14-28

62.0

21-95

Primary

66

14.0

7-29

40.5

22-93

Secondary & above

45

14.0

7-21

40.0

21-83

51

14.0

7-28

43.0

27-82

Total
Sex

Age at diagnosis (years)

Education

Occupation
Unemployed
Self-employed

55

14.0

7-21

39.0

19-113

Employed

22

14.0

7-21

39.5

19-104

47.5

23-95

Distance to nearest TB diagnostic facility
0 – 10 Km

86

14.0

7-21

>10 Km

30

21.0

14-28

25.5

17-54

Unknown

12

17.5

9-30

74.0

42-102

Yes

128

14.0

7-21

40.5

22-91

No

0

-

-

-

-

Yes

82

21.0

14-30

*

40.0

22-92

No

23

14.0

7-28

*

41.5

20-107

Yes

23

14.0

7-28

41.0

19-73

No

105

14.0

7-21

40.0

22-93

Heard of TB before diagnosis

Knowledge of coughing > 3 weeks
as a TB symptom

Perceiving condition as worsening

Health facility first visited
Hospital

92

14.0

7-21

38.0

22-71

*

Health centre

19

21.0

14-30

43.0

17-130

*

Drug store& traditional

12

14.0

14-28

123.5

85-189

*

Private clinic

5

7.0

7-14

76.0

18-133

*

87

14.0

7-28

38.0

16-79

*

Smear
Positive
Negative

21

14.0

7-25

59.0

30-162

*

Unknown/ not done

20

14.0

7-20

68.5

28-97

*

Note: Using nonparametric Kruskal Wallis test, IQR = interquartile range.
* p < 0.05.
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Table 4 Logistic regression analysis of determinants of longer patient delay, Malawi, 2011
Characteristic

New TB cases
n

Total

Retreatment TB cases

Unadjusted OR

Adjusted OR

(95% CI)

(95% CI)

460

n

Unadjusted OR

Adjusted OR

(95% CI)

(95% CI)

128

Education
No school

65

1.47 (0.83 – 2.60)

1.73 (0.67 – 4.44)

17

1.27 (0.41 – 3.98)

Primary

219

1.42 (0.95 – 2.11)

2.22 (1.25 - 3.94)*

66

1.34 (0.61 – 2.92)

Secondary & above

176

reference

45

reference

Occupation
Unemployed

204

reference

51

reference

Self-employed

146

0.86 (0.56 – 1.31)

55

0.95 (0.44 – 2.07)

Employed

110

0.61 (0.39 – 0.98)

22

0.82 (0.29 – 2.29)

Knowledge of coughing > 3 weeks as a TB symptom
Yes

186

1.88 (1.11 – 3.19)

82

2.56 (0.99 – 6.61)

No

82

reference

1.90 (1.10 –3.30)*

23

reference

3.65 (1.25 –10.69)*

Distance to nearest TB diagnostic facility
0 – 10 Km

278

reference

86

reference

> 10 Km

140

1.04 (0.69 – 1.57)

30

2.25 (0.97 – 5.23)

3.31 (1.14 – 9.59)*

Unknown

42

0.67 (0.35 – 1.30)

12

1.97 (0.58 – 6.64)

2.02 (0.38 – 10.76)

Perceiving condition as worsening
Yes

80

0.95 (0.59 – 1.54)

23

0.96 (0.38 – 2.43)

No

380

reference

105

reference

OR = odds ratio, CI = confidence interval.
*p < 0.05.

countries of the Eastern Mediterranean Region [16,17].
However in this study, the no-school group was not significantly associated with patient delay. Nevertheless, patients with higher education likely had more opportunity
to obtain information about TB.
In both new and retreatment cases, there was a significant association between patient delay and knowledge

that more than 3 weeks of coughing is a symptom of
TB. Those patients who knew that coughing for more
than 3 weeks is a TB symptom were more likely to have
longer delay. This is contradictory to common belief that
knowledge of TB may trigger action of seeking health
care. We therefore speculate that this may have happened either because the patients did not believe TB

Table 5 Logistic regression analysis of determinants of longer health system delay, Malawi, 2011
Characteristic

New TB cases
n

Total

Unadjusted OR (95% CI)

460

Retreatment TB cases
n

Unadjusted OR (95% CI)

128

Place first visited by patients
Hospital

253

reference

92

reference

Health centre

114

1.86 (1.92 – 3.77)*

19

0.91 (0.27 – 3.08)

Drug store & traditional

53

5.08 (1.08 -21.67)*

12

-±

Private clinic

40

0.94 (0.39 – 2.26)

5

0.97 (0.10 – 9.24)

302

reference

87

reference

Negative

37

0.65 (0.27 – 1.59)

21

6.36 (1.54 – 28.31)*

Unknown/not done

121

1.08 (0.57 – 2.04)

20

6.05 (1.26 – 26.91)*

Smear
Positive

OR = odds ratio, CI = confidence interval.
*p < 0.05.
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could happen to them, or they were waiting for the
3 week period to elapse before seeking care. They may
also have feared being stigmatized, especially in Malawi
where there is strong association between HIV/AIDS
and TB in the face of high HIV/AIDS and TB coinfection rate (70%).
In retreatment cases, living at distances longer than 10
Km from a TB diagnostic facility was significantly associated with longer patient delays. This was in-line with the
finding in the previous study in Malawi and therefore
likely reveals barriers to accessing care among patients
living in the suburbs and distant areas, thereby increasing the risk of transmission of TB [8]. An increase in TB
diagnostic facilities and mobile clinics or sputum collection centres close to the communities might be an important step; that is, to decentralizing the services
towards peripheral to enhance their diagnosis capacity
and to reduce delays. Further innovative methods in case
finding in the community should be considered to increase access to health services among those who have
limited access to health care and close contacts to
known TB patients [18].
Health system delay

The alertness of the health system to the diagnosis and
treatment of TB is essential to the control of TB in
Malawi [19]. There were no previous studies done in
Malawi that specified the health system delay period for
comparison with the findings in this study. Nevertheless,
the median health system delay (59 days for new cases
and 40.5 days for retreatment cases) in this study was
well beyond the recommended 2-weeks period for an effective health system to control TB [4,10]. As compared
to the patient delay, the median health system delay was
significantly longer and contributed a higher percentage
(over 70%) to the total delay.
The type of health facility first visited by the patients
was significantly associated with health system delay
among new cases. Significant delays were especially
among patients who made the first visits to a health
centre and a drug store or a traditional healer. Long
pathways to TB diagnosis including multiple patient
visits to health centres and traditional healers, prescribing an antibiotic, and health system structural barriers
were some of the findings causing delays to diagnosis of
pulmonary TB in previous studies in Malawi [8,20-22].
This may have also resulted from hospitals generally
having more qualified staff and more equipment, such as
microscopes, than health centres. It is essential to
sensitize drug stores and traditional healers and enhance
the capacity of health centres to ensure prompt referral,
diagnosis and treatment of TB.
During the study, sputum microscopy was the primary
investigative method when suspecting TB as GeneXpert
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had not yet been piloted in the country. It was however
noticed that in a quarter of the patients, results of sputum smears were not available at the initiation of treatment. We were not able to determine whether this was
due to patients’ inability to produce sputum (dry cough),
inconclusive smear microscopy results, or clinicians’
over reliance on chest X-rays. Nevertheless, subsequent
smear examination results among these patients indicated that they were smear negative.
Similar to that among new TB patients, negative smear
results and smear unknown or not done were significantly associated with longer health system delay among
retreatment TB cases in this study. Significant delays between sputum examination and starting TB treatment
among smear negative patients have been documented
in an earlier study in Malawi, which ranged from 3 to
6 weeks [23]. The reasons for the delays in this previous
study were assessing the outcomes of antibiotic treatment and arranging for a chest X-ray examination. Clinicians’ difficulties in making a diagnosis among smear
negative TB patients who had submitted multiple sets of
sputum samples and received more than two courses of
antibiotics before starting TB treatment were noted in a
previous study in Malawi [22]. Smear negative pulmonary TB therefore still remains a clinical problem in
Malawi coupled with the high prevalence of HIV/TB coinfection and limited resources which may promote further disease progression and transmission [22,24,25].
Close monitoring of smear negative patients, effective
management algorithms, and new (fast) diagnostic techniques tailored for a resource-poor setting to complement sputum microscopy are required to control delays
among smear negative TB patients.
The study nevertheless had limitations. First, the study
depended on the patient’s ability to recall their healthseeking period, which is subject to recall bias. The study
did not measure the effect of TB and HIV/AIDS coinfection, which may have had major effects on the delays [26]. Lastly, this study was performed in the TB
diagnostic facilities located in the cities where there is
better access to services and therefore the extent of delays, and factors affecting the delays may be different
from those in rural areas. Consequently this study provides estimates of delays in urban areas, which are considered to have better access to TB services and perhaps
a higher risk of infection.

Conclusion
This study reveals substantial delays in the diagnosis and
treatment of pulmonary TB in Malawi, noting health
care system delays being longer than patient delays.
Smear negative results among retreatment cases were
associated with longer health system delay. To reduce
health system delays, effective management algorithms
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and new diagnostic techniques to complement sputum
microscopy are required among smear negative patients
including retreatment cases. In addition, there is need to
sensitize drug stores and traditional healers for prompt referral. Peripheral diagnosis strategy should be employed in
Malawi through expanding and enhancing the capacity of
existing health centres. This would also address geographic barriers to accessing care complemented by increased TB awareness in the communities.

Page 9 of 9

9.

10.

11.
12.

13.
Competing interests
The author(s) declare that they have no competing interests.
14.
Authors’ contributions
LM, MS, CC, and PC all contributed to the development and reviewing of the
study protocol. LM and MS performed data collection, writing of manuscript,
and analysis, and with equal contribution to the works. All five authors were
involved in editing and revising the manuscript, and read and approved the
final manuscript.
Acknowledgements
This study was financially supported by Luke International Norway (Mzuzu),
research grants of Taipei Medical University (TMU98-AE1-B19) and Taiwan’s
National Science Council. Special thanks to Esnart Munthali, Mary Kaponya,
and Nyembezi Chinkhombe for carrying out the interviews, and to Austin
Makwakwa and Dan Gondwe for translating the questionnaire. The authors
would also like to thank Dr. J Mpunga, Prof Y. Nyasulu and the Malawi
National TB control program for the guidance in the study, and finally to Dr.
D D Jiang for guidance in statistical analysis and Ms. Femi Pai for editorial
support.
Author details
1
School of Health Care Administration, Taipei Medical University, Taipei City,
Taiwan. 2Pharmaceutical Services Section, Christian Health Association of
Malawi (CHAM), Lilongwe, Malawi. 3Departments of Lung Health and NCDs,
International Union Against Tuberculosis and Lung Disease, Paris, France.
4
Division of Pulmonary Medicine, Department of Internal Medicine, Wan
Fang Hospital, Taipei Medical University, Taipei, Taiwan. 5Department of
Internal Medicine, College of Medicine, Taipei Medical University, Taipei,
Taiwan. 6Taipei Hospital, Ministry of Health and Welfare, New Taipei City,
Taiwan. 7College of Public Health and Nutrition, Taipei Medical University,
Taipei, Taiwan.
Received: 11 June 2013 Accepted: 19 February 2014
Published: 10 March 2014
References
1. Merson MH, Black RE, Mills AJ: International public health; diseases, programs,
systems, and policies. 2nd edition. United States of America: Jones and
Bartlett Publishers; 2006.
2. Finnie RK, Khoza LB, van den Borne B, Mabunda T, Abotchie P, Mullen PD:
Factors associated with patient and health care system delay in
diagnosis and treatment for TB in sub Saharan African countries with
high burdens of TB and HIV. Trop Med Int Health 2011, 16(4):394–411.
3. WHO: Global tuberculosis control 2011. Geneva: WHO; 2011.
4. Ministry of Health: Malawi National Tuberculosis Control Programme Manual.
7th edition. Lilongwe, Malawi: Ministry of Health; 2012.
5. Simwaka BN, Bello G, Banda H, Chimzizi R, Squire BS, Theobald SJ: The
Malawi National Tuberculosis Programme: an equity analysis. Int J Equity
Health 2007, 6:24.
6. National Statistical Office: 2008 Population and Housing census preliminary
report. Lilongwe, Malawi: National Statistical Office; 2008.
7. Dye C, Williams BG: The population dynamics and control of tuberculosis.
Science 2010, 328(5980):856–861.
8. Salaniponi FM, Harries AD, Banda HT, Kang’ombe C, Mphasa N, Mwale A,
Upindi B, Nyirenda TE, Banerjee A, Boeree MJ: Care seeking behaviour and
diagnostic processes in patients with smear-positive pulmonary
tuberculosis in Malawi. Int J Tuberc Lung Dis 2000, 4(4):327–332.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Gosoniu GD, Ganapathy S, Kemp J, Auer C, Somma D, Karim F, Weiss MG:
Gender and socio-cultural determinants of delay to diagnosis of TB in
Bangladesh, India and Malawi. Int J Tuberc Lung Dis 2008, 12(7):848–855.
Lambert M, Van Der Stuyft P: Editorial: Delays to tuberculosis treatment:
shall we continue to blame the victim? Trop Med Int Health 2005,
10(10):945–946.
Styblo K: Epidemiology of tuberculosis. Geneva: World Health Organization;
1991.
Salaniponi F, Gausi F, Mphasa N, Nyirenda T, Kwanjana J, Harries A:
Decentralisation of treatment for patients with tuberculosis in Malawi:
moving from research to policy and practice. Int J Tuberc Lung Dis 2003, 7
(9 s1):S38–S47.
Ngadaya E, Mfinanga G, Wandwalo E, Morkve O: Delay in Tuberculosis case
detection in Pwani region, Tanzania. a cross sectional study. BMC Health
Serv Res 2009, 9(1):196.
Yimer S, Bjune G, Alene G: Diagnostic and treatment delay among
pulmonary tuberculosis patients in Ethiopia: a cross sectional study.
BMC Infect Dis 2005, 5:112.
Chiang C-Y, Chang C-T, Chang R-E, Li C-T, Huang R-M: Patient and health
system delays in the diagnosis and treatment of tuberculosis in
Southern Taiwan. Int J Tuberc Lung Dis 2005, 9(9):1006–1012.
Lienhardt C, Rowley J, Manneh K, Lahai G, Needham D, Milligan P, McAdam
K: Factors affecting time delay to treatment in a tuberculosis control
programme in a sub-Saharan African country: the experience of The
Gambia. Int J Tuberc Lung Dis 2001, 5(3):233–239.
Maamari F, Nasehi M, Nasir H, Soliman S, Enarson D, AlAbsi A, Abdilai I,
Agboatwalla M, Baghdadi S, Bassili A, Seita A: Diagnostic and Treatment
Delay in Tuberculosis in 7 Countries of the Eastern Mediterranean
Region. Infect Dis Clin Pract 2008, 16(1):23–35.
Zachariah R, Spielmann M, Harries A, Gomani P, Graham S, Bakali E, Humblet
P: Passive versus active tuberculosis case finding and isoniazid
preventive therapy among household contacts in a rural district of
Malawi. Int J Tuberc Lung Dis 2003, 7(11):1033–1039.
Demissie M, Lindtjorn B, Berhane Y: Patient and health service delay in the
diagnosis of pulmonary tuberculosis in Ethiopia. BMC public health
[electronic resource] 2002, 2(1):23.
Brouwer J, Boeree M, Kager P, Varkevisser C, Harries A:: Traditional healers
and ulmonary tuberculosis in Malawi. The Int J of Tuberculosis and Ling Dis
1998, 2(3):231–234.
Squire S, Belaye A, Kashoti A, Salaniponi F, Mundy C, Theobald S, Kemp J:
“Lost” smear positive pulmonary tuberculosis cases. Where are they and
why did we lose them? Int J Tuberc Lung Dis 2005, 9:1–7.
Harries A, Nyirenda T, Godfrey-Faussett P, Salaniponi F: Defining and
assessing the maximum number of visits patients should make to a
health facility to obtain a diagnosis of pulmonary tuberculosis. Int J
Tuberc Lung Dis 2003, 7(10):953–958.
Salaniponi F, Gausi F, Kwanjana J, Harries A: Time between sputum
examination and treatment in patients with smear-negative pulmonary
tuberculosis. Int J Tuberc Lung Dis 2000, 4(6):581–583.
Harries A, Banda H, Boeree M, Welby S, Wirima J, Subramanyam V, Maher D,
Nunn P: Management of pulmonary tuberculosis suspects with negative
sputum smears and normal or minimally abnormal chest radiographs in
resource-poor settings. Int J Tuberc Lung Dis 1998, 2(12):999–1004.
Harries A, Maher D, Nunn P: An approach to the problems of diagnosing
and treating adult smear-negative pulmonary tuberculosis in high-hivprevalence settings in sub-saharan africa. Bull World Health Organ 1998,
76:651–662.
Courtwright A, Turner AN: Tuberculosis and stigmatization: pathways and
interventions. Public Health Rep 2010, 125(Suppl 4):34.

doi:10.1186/1471-2334-14-132
Cite this article as: Makwakwa et al.: Patient and health system delays in
the diagnosis and treatment of new and retreatment pulmonary
tuberculosis cases in Malawi. BMC Infectious Diseases 2014 14:132.

