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ABSTRACT

Introduction: Delayed diagnosis of tuberculosis (TB) can lead to an increased period of infectivity in the community, a delay in
treatment and a severe form of the disease. The objective of this study was to determine the length of delay, and factors linking the
delay from the onset of symptoms of pulmonary tuberculosis (PTB) until the commencement of treatment in Sarawak, Malaysia.
Methods: An institution based cross-sectional study was conducted in 10 TB clinics in randomly selected divisions in Sarawak
from June 2003 to May 2004. Delay was analyzed from two perspectives: (1) period between the onset of TB symptoms to any
first medical consultation (patients’ delay); and (2) period between the first medical consultation to the diagnosis of TB (diagnosis
delay). Patients were interviewed on diagnosis or within the admission period using a semi-structured questionnaire.

Results: A total of 316 new smear-positive PTB patients participated in the study. The median patient interval was 30 days.
Gender was found to be significantly associated with patient delay. The median diagnosis interval was 22 days. Respondents’
incomes, health-care professional first consulted and actions taken by the health-care providers during the first consultation were
significantly associated with diagnosis delay. The medium treatment interval was 0 days.
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Conclusion: Both patients and health providers played a role in delaying TB diagnosis. Females appeared to have longer delay.

Respondents living above the poverty line had diagnosis delay as they made more visits to GPs or different government clinics

without proper investigations for TB. A mechanism is needed to increase all health-care providers’ suspicion of TB so that proper

investigations can be done during first consultation.

Key words: cross-sectional study, diagnosis delay, patient delay, Sarawak, tuberculosis.

Introduction

Despite Malaysia having a well-organized National
Tuberculosis Control Program (TBCP) which provides easy
access and free-of-charge services, the notification rate of
tuberculosis (TB) in Sarawak (one of the states of Malaysia)
is still high. In 2003, the rate was 79.9/100 000, twice the
national target of 40/100 000 population. Although there has
been a gradual decline since 2001, the incidence rate of TB
still ranks third in Malaysia'. There were eight out of the
26 health districts with a TB notification rate of over
100/100 000 population in 2002'. The notification rate of
HIV was 3.46/100 000 population in 2003° with eight
reported cases (0.5%) of TB coexisting with HIV'.
Approximately 48.8% of the 1686 new cases of pulmonary

TB (PTB) detected in the same year were smear positive.

The detection of TB in Sarawak relies heavily on passive
case detection where the success is known to be influenced
by factors such as patient motivation, degree of diagnostic
suspicion by health-care workers and quality of laboratory
services’. When patients who have any TB symptoms decide
to seek main-stream medical treatment, they have a few
options: government health clinics staffed by medical
assistants (MAs) or physician assistants; out-patient
departments in hospitals staffed by MAs; or private
practitioners’ clinics. Once TB is suspected, the MAs in the
health clinic can request both radiographic and sputum
microscopic examinations and then refer the patients to a

doctor.

Almost all health clinics have an operational area covering a
radius of 12.5 km, thus most parts of Sarawak are well
covered by health services. The time taken to diagnose
patients seen in health clinics can be lengthened, depending
on the distance of laboratories and X-ray facilities. Figure 1

shows how TB may be diagnosed.

It is assumed that the slow decline in TB incidence in
Sarawak and the persistently high incidence in certain areas
are, in part, related to a delay in case detection. A review of
the records of one of the urban TB clinics showed that
approximately 44% of its smear-positive PTB patients had
their disease diagnosed more than 30 days after the onset of
major TB symptoms, while in one rural TB clinic it was
approximately 35%. A diagnosis interval of more than
30 days was considered a delay in diagnosis in some
studies’. In Malaysia, two studies have been conducted on
diagnostic delay™”, assessing the diagnosis intervals and
factors contributing to patients’ and diagnosis delay.
However, these results may not reflect the Sarawak situation
because of its unique topographical features and multiethnic
society. The current study aimed to investigate the length of
delay, and analyze the factors linking the delay from onset of

PTB symptoms until the commencement of treatment.

Methods

This study was approved by the ethics committee of both the
funding organization and the Malaysian Ministry of Health,
and conformed to ethical procedures for research in
Malaysia. Informed consent was also obtained from each

respondent.
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Figure 1: Steps to diagnosing TB.

An institution-based cross-sectional study was conducted
from June 2003 to May 2004. Three divisions were
randomly selected from the nine divisions in Sarawak. All
the 10 TB clinics located in these divisions were included in
the study. Two of these TB clinics provided services to a
combination of urban and rural populations, while the other
eight provided services to a rural population only. Patients
were interviewed directly after their diagnosis of TB or
while in hospital until the intended sample size was
achieved. Patients above 15 years of age with smear-positive
PTB who were mentally well were included in the study.
Smear negatives and cases with a diagnosis based on X-ray,

and relapsed cases were excluded.

We aimed for a sample of 320, because a sample of this size
would allow us to include up to eight parameters in a
regression model, wusing the rule of thumb that
20 observations with the event of interest (in our case
‘delay’) are required for each parameter in the model. Each
study site was then assigned to recruit a sample size almost

equivalent to 10% of new PTB cases registered in 2002.

A pre-tested semi-structured questionnaire was used to
collect the study data. Medical assistants who manned the
TB clinics were trained to perform the interviews. The

questionnaire assessed socio-demographic details, major

presenting symptoms of PTB, duration of major presenting
symptoms, and the date of first health-care visit. The major
symptoms asked about were the presence of a cough,
production of sputum and haemoptysis. The interval between
first medical consultation and the date of diagnosis was
obtained through respondents’ out-patient card and
interview. The patients’ TB registration card and TB
registers were cross-checked to assure the quality of

collected data.

Recommended standard procedures applied to the diagnosis
of PTB in Malaysia are to collect and examine three sputum
specimens from patients with suspected TB, one on-the-spot
and another two early-morning specimens on two
consecutive days’. Examination of sputum by direct
microscopy for the presence of acid-fast bacilli (AFB) is
performed at the laboratory nearest to the TB clinic.
Pulmonary TB is confirmed when there are at least two
AFB-positive smear results. As a quality assurance standard,
every month 10% of the negative smears and all the positive
smears are sent to the laboratory of the State TB Control
Unit for further analysis.

Definitions of time intervals and delay
The following time intervals and delays were determined for

each respondent: The patient intervalwas the time interval
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between the appearance of major pulmonary symptoms and
the first medical consultation. Intervals longer than the

median were considered indicative of a patient delay’.

The diagnosis interval was regarded as the time from the
first medical consultation until the date of diagnosis. A
diagnosis interval longer than the median was indicative of a

diagnosis delay’.

The treatment interval was the time from diagnosis to
initiation of treatment. Intervals of longer than the median

were considered indicative of treatment delay®.

Data analysis

The software, SPSS vers 14 (SPSS Inc, Chicago IL, USA)
was used for the analysis. The median was used as the cutoff
point to dichotomize the dependent variable as the
distribution of both patient and diagnosis intervals was
positively skewed. Chi-squared tests were used to compare
delay by patient characteristics. Univariate and multivariate
logistic regression analyses were performed to assess the
relative impact of predictor variables on the outcome
variable (delay). Logistic regression was used due to the
skewed distribution of dependent variables, and the main
objective of the study was to determine the predictor
variables for delay or non-delay in patients seeking treatment
and obtaining a diagnosis. P-values of <0.05 were

considered statistically significant.

Results

Patient characteristics

During the one-year study period, 316 new smear-positive
adult PTB patients were recruited, of which 61.1 % were
males and 38.9% females. The mean age was 44.2 years,
range 15-70 years with a median age of 45 years. In terms of
the distance between respondents’ homes and the nearest
health facility, kilometers or time taken was used, depending
on whether the two points were connected by proper roads or

not. For the 210 respondents who judged the distance by
kilometer, 37.4% claimed they lived 10 km away from a
health facility. Of the other 106 respondents, 25.4% said
their house was more than 30 min away from any health
facility. With regards to occupation, 22.8% were farmers,
18.7% housewives, 9.9% civil servants, 26.2% employed by
private firms, 5.4% self-employed and 15.8% unemployed.
For household income, 38.3% of respondents claimed a
household income of less than ringgit Malaysian (RM) 300
per month, which was classified as indicative of poor
families in Sarawak; 29.7% households had an income
between RM301 and 600 (below the poverty line); and the
remaining 32% of households lived above the poverty line.
While 243 respondents (76.9%) had no history of an index
case for TB, there was a positive history in 73 respondents
(23.1%). The index case in this study included household

contacts, workplace contacts and village contacts.
Patient delay

The median patient interval was 30 days, IQR (14-60 days).
Of the 224 patients who volunteered the information, 48.4%
claimed that they did nothing for their TB symptoms before
seeking a medical consultation, 15.5% treated themselves
with over-the-counter drugs, while 7% sought treatment
from traditional healers. The remaining respondents claimed
that they treated themselves as well as using traditional
healers. The final decision to seek medical advice was most
influenced by the severity of the symptoms (81%), while
spouses, relatives and friends were other motivators (17%).
Based on cumulative distribution, 42.7% of the respondents
consulted a medical worker more than 30 days from the
onset of TB symptoms. The longest delay was reported to be

one year.

Patient delay was analysed by patient characteristics
(Table 1). Significantly fewer male respondents (36%) had a
patient delay, compared with female respondents (57%)
(x> =7.64 on 1 df, p =0.006). There was also a statistically
significant difference in patient delay by race (x> =9.68 on
4df, p =0.046), with the Bidayuh ethnic group having the
highest (64%) patient delay. Using logistic regression

© CT Chang, A Esterman, 2007. A licence to publish this material has been given to ARHEN http://www.rrh.org.au 4



The Irternational Electronic Journal of Rural and Rermote Health Research, Education Practice and Palicy

analysis, (Table 1), only being female was associated with
increased patient delay. The Hosmer and Lemeshow test
provided a %> of 5.342 and was not significant (p = 0.142)
showing an acceptable fit of the model. Over all 62.3% of
cases were predicted correctly as to whether or not they had
a patient delay. There was no significant interaction between

independent variables.
Diagnosis delay

The median diagnosis interval was 22 days, IQR (1-60 days).
Diagnosis delay varied by race (x*=11.19 on 4df,
p=0.024), income (3* = 11.71 on 2df, p = 0.003), symptoms
(x* =32.66 on 3df, p < 0.001), first action taken (y° = 86.57
on 1df, p < 0.001) and who first saw the patient (y* = 10.19
on 3df, p=0.017) (Table2). Chinese and Malay ethnic
groups, those on the highest income, those without
haemoptysis, those not receiving a chest X-ray and AFB, and
those visiting a GP all appeared to be the most at risk of
diagnosis delay. However, when all variables were entered
into the multivariate logistic regression, only first action
taken remained statistically significant. In particular, those
not receiving a chest X-ray and AFB were 9.1 times (95% CI
5.0-16.7) more likely to experience a diagnosis delay. The
Hosmer and Lemeshow test showed an excellent model fit
(r* =3.90, p=0.866). Over all, 64.3% of cases were
predicted correctly. There was no significant interaction

between independent variables.
Treatment delay

The median time interval from the diagnosis of TB to the
initiation of treatment was 0 days (range 0-7 days). Two
hundred and ninety-nine (94.6%) of the respondents started
treatment immediately on diagnosis, while the rest,
17 (5.4%) started treatment within 7 days of diagnosis.

Discussion

This present study found that the median patient interval was
30 days which was longer than two other studies undertaken

in Peninsula Malaysia®>. This finding could be related to the
poorer transportation system in Sarawak. In Hooi’s study®,
the delay was found to be longer in males, those with lower
than secondary education and drug users, which was not
reflected in this study. In contrast, the results from this study
are similar to studies undertaken in Vietnam’ and
Bangladesh'’, where female respondents had a longer patient
delay. Although there is no status disparity amongst males
and females in Sarawak, many women in the rural areas
depend on their husbands or male relatives to bring them in
for treatment, due to transportation difficulties. The patient
interval was extended if the men were preoccupied with

work.

When considering the median diagnosis delay of 22 days, it
is similar to other studies conducted in Penang®, Ethiopia'’,
Tanzania'?, and JapanB, which were between 3 weeks and
one month. GP consultations could be a risk factor for
diagnosis delay, as only 17.8% of respondents visiting a GP
had radiographic and sputum microscopic investigations.
Lack of these investigations during first consultation was
found to be significantly associated with diagnosis delay.
Penang’ and Ethiopia'' had a similar finding. This can be
explained by the fact that most GP clinics are not equipped
with TB diagnostic facilities. Respondents who presented
with a cough only during their first medical consultation
tended not to be diagnosed, reflecting a low index of
suspicion. This is unexpected as Malaysia is an intermediate
TB-burden country. Respondents who lived above the
poverty line appeared to visit different GPs until the severity
of their symptoms forced them to seek treatment in
government clinics. The reason respondents sought treatment
at GP clinics included shorter waiting and consultation
times, and the fact that they could afford to pay for the
service. The TBCP in Malaysia requires all GPs to notify the
authorities when a TB case is diagnosed; however, greater
effort is required to increase their index of suspicion, and
proper diagnosis and management of TB is still needed.
Other factors linked to diagnosis delay such as lower
education'!, and being female'® were not observed in this

study.
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Characteristics Delay >30 No delay | P value Crude OR Adjusted OR
days <30 days (95%CI) (95%CI)
n (%) n (%)
Sex
Male 70 (36) 123 (64) 0.006 0.53(0.33,0.83) 0.49 (0.30, 0.78)
Female 64 (57) 59 (41) 1.00 1.00
Race
Chinese 22 (47) 25 (53) 0.046 1.00 1.00
Malay 29 (35) 55 (65) 0.60 (0.29, 1.24) 0.54 (0.25, 1.14)
Iban 51 (41) 74 (59) 0.78 (0.40, 1.54) 0.67 (0.32, 1.40)
Bidayuh 23 (64) 13 (36) 2.01(0.83,4.89) 2.01 (0.79, 5.07)
Melanau & others 9 (38) 15 (62) 0.68 (0.25, 1.86) 0.51(0.17, 1.47)
Contact
Absent 35 (48) 38(52) 0.275 1.00 1.00
Present 99 (41) 144 (59) 0.75 (0.44, 1.26) 0.66 (0.37, 1.18)
Income
<RM300 53 (42) 74 (58) 0.844 1.00 1.00
RM301- RM600 43 (45) 53 (55) 1.13 (0.66, 1.93) 1.03 (0.58, 1.82)
>RM601 38 (41) 55(59) 0.97 (0.56, 1.67) 0.95 (0.52, 1.73)

RM; Ringgit Malaysian.

Table 2: Association of patient characteristics and diagnosis delay
Characteristics Delay >22 | No delay | P value Crude OR Adjusted OR
days <22 days (95%CTI) (95%CTI)
n (%) n (%)
Sex
Male 59 (48) 64 (52) 0.626 1.12(0.71, 1.76) 1.24(0.71, 2.16)
Female 98 (51) 95 (49) 1.00 1.00
Race
Chinese 34 (60) 23 (40) 0.024 1.00 1.00
Malay 52 (62) 32 (38) 1.56 (0.76, 3.21) 1.22(0.50, 2.16)
Iban 53 (42) 72 (58) 0.71 (0.36, 1.38) 0.76 (0.32, 1.83)
Bidayuh 19 (53) 17 (47) 1.07 (0.45, 2.56) 1.02(0.34, 3.01)
Melanau & others 9 (3%) 15 (62) 0.58 (0.21,1.57) 1.00 (0.28, 3.66)
Income
<RM300 54 (43) 73 (57) 0.003 1.00 1.00
RM301-RM600 43 (45) 53 (55) 1.10 (0.64, 1.88) 0.91(0.47, 1.76)
>RM601 60 (65) 3335) 2.46(1.42,4.27) 1.99 (0.95, 3.81)
Symptoms
Coughing 94 (59) 65 (41) <0.001 1.00 1.00
Chest pain & fever 38 (56) 30 (44) 0.88 (0.49, 1.56) 1.21 (0.60, 2.44)
Hemoptysis 6 (13) 41 (87) 0.10 (0.04, 0.25) 0.48 (0.16, 1.46)
Other 19 (45) 23 (55) 0.57(0.29,1.13) 0.65 (0.29, 1.44)
First action
CXR & AFB 23 (18) 105 (82) <0.001 1.00 1.00
Other 134 (71) 54 (29) 0.09 (0.05, 0.15) 0.11 (0.06, 0.20)
First seen
Doctor 28 (47) 32 (53) 0.017 1.00 1.00
MA 60 (43) 79 (57) 0.87(0.47, 1.60) 0.88 (0.41, 1.88)
Both Dr & MA 21 (47) 23 (53) 1.04 (0.48, 2.28) 1.59 (0.59, 4.24)
GP 48 (66) 25 (34) 2.19(1.09, 4.42) 1.41(0.59, 3.38)

AFB, Examination of sputum for acid-fast bacteria; CXR, chest X-ray; MA, medical assistant; RM; ringgit Malaysian.
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The treatment interval observed in this study ranged from
0 to 7 days, which was shorter than other studies conducted
in Seremban®, and Canada'”. Delayed treatment initiation
unnecessarily prolongs the periods of TB transmission in the
community, and delayed treatment for hospital patients is
believed to contribute significantly to nosocomial
transmission'”. Delays in treatment were not observed in this
study because once a TB patient is detected, the nearest
health clinic to the patient would be informed by telephone.
The health worker from the health clinic then rapidly traced
the patient.

It is recognized that this study has potential limitations due
to the data collection method. First, the outcome measure of
patient interval was self-reported, implying the possibility of
a recall or self-presentation bias. To reduce the recall bias,
questions targeted specifically major pulmonary symptoms
and how long after the onset of symptoms they sought
medical consultation. In addition, religious and other
festivals were used to facilitate respondents’ recall and to
estimate the date of symptom onset. The result of this study
may not be generalisable to all smear-positive PTB patients
in Sarawak because only patients treated in government
health facilities were interviewed, thus excluding patients

from private health facilities.

Conclusion

This study found that gender was significantly associated
with patient delay, because women depended on male family
members to take them for treatment. The major factor
associated with diagnosis delay was whether or not
radiographic and sputum microscopic examination were
performed during the first visit, and this was also related to
whether the patient first visited a GP.
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