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Abstract---objective. This study was conducted to investigate factors 

associated with delay in sputum conversion at first and second 

months during pulmonary tuberculosis treatment. Methods. A 
retrospective cross-sectional study was conducted in multicentre at 

primary care clinics in the district of kuala lipis pahang among newly 

diagnosed pulmonary tuberculosis patients in 2015-2019. 
Sociodemographic, clinical, and treatment-related data on patients' 

medical charts were collected using a standardized data collection 

form. Results. This study enrolled 147 participants with a mean age of 

47.34 years. The sputum conversion rate at the end of the second 
month was 78.9%. Multiple logistic regression analysis was used to 

predict the factors that influence the delay in sputum conversion. The 

results found a statistically significant association (p <0.05) to those 
patients with diabetes mellitus (aor 2.51) during the 1st and 2nd 

months (aor 1.52), smokers (aor 2.66) during the 1st and 2nd months 

(aor 4.56), being underweight (aor 4.56) at 1st month and (aor 3.34) at 
2nd month and hiv positive status during the 1st month (aor 1.18) 

and 2nd month (aor 2.406) were found to be predicted factors that 

influencing with delayed sputum smear conversion at 1st and 2nd 
month during pulmonary tuberculosis treatment. Conclusion. The 

findings of this study indicated the sputum conversion rate in the 

district of kuala lipis is performing well, and patients with diabetics, 

patients with underweight, smoker, and hiv-positive have influences 
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in delay sputum conversion. We could further improve success rates 

by closely monitoring patients identified as having risk factors. More 

attention on patients with the risk factors may increase tuberculosis 
treatment success rates, thus reduces the tb incidence in community 

      

Keywords---sputum conversion, pulmonary tuberculosis, factor 
influencing. 

 

 
Introduction  

 

Tuberculosis (TB) is a contagious infectious disease that is both fatal and curable. 

The bacteria Mycobacterium tuberculosis causes it. According to the World Health 
Organization (WHO), one of the emerging infectious diseases has infected one-

third of the world's current population, and new infections occur at a rate of one 

per second. Tuberculosis is a highly contagious infectious disease prevalent 
throughout the country and continues to be a significant global health problem. 

Even though tuberculosis is curable, it kills nearly 2 million people each year and 

infects approximately 9 million. (WHO TB 2020). According to the WHO current 
statistics, communicable diseases account for three out of every ten deaths 

worldwide and account for 51% of Years of Life Lost globally (WHO TB 2020). 

Tuberculosis appears to be making a comeback and re-emerging as a global 
public health problem. 

 

In 2018, Malaysia recorded 25 173 tuberculosis (TB) cases nationally (WHO TB 

2020). The World Health Organization's End TB Strategy establishes an ambitious 
goal for countries to eradicate the global tuberculosis epidemic. The Pillar, one of 

the integrated strategies for patient-centered care and prevention, requires 

countries to improve their diagnosis and management of tuberculosis in high-risk 
groups. Although Malaysia has not succeeded in eradicating or reversing 

tuberculosis (TB), it has improved the management and prevention of 

tuberculosis control activities. The National Strategic Plan (NSP) for Tuberculosis 
Control (2016–2020) is being developed following the Regional Framework for 

Action on Implementation of the Western Pacific End TB Strategy (2016–2020). 

This NSP aims to strengthen the national tuberculosis response by aligning it 
with the most recent international evidence, strategic policies, and programmatic 

guidance. (STAG-TBWHO 2015).  

 

According to WHO, all tuberculosis patients must be monitored throughout their 
anti-tuberculosis treatment to determine their response to therapy. The 

monitoring parameters include bodyweight and sputum smear examinations, 

which should be performed at the end of the intensive phase of treatment, among 
others (WHO TB 2020). Conversion of sputum smears in patients with pulmonary 

tuberculosis was the most important indicator for determining the efficacy of 

treatment and the disease's infectiousness. Non-conversion sputum smears at the 
end of the intensive phase of treatment have been linked to adverse outcomes, 

most notably default and failure. Even among patients with drug-sensitive 

tuberculosis (TB) isolates, there is considerable variability in response to 
pulmonary tuberculosis (TB) therapy. Although the precise cause is unknown, it 

could be due to variation in mycobacteria and host biologic factors, as well as 
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host behavioral factors (WHO TB 2020). Even when highly effective regimens are 
used, high cure rates are not frequently achieved consistently. Recent WHO 

reports indicate that countries that directly observed short-course chemotherapy 

(DOTS) had a cure rate of 78 %, while those that did not have a cure rate of 45%. 
In 97-100 % of the treated population, a 6-month chemotherapy antibiotic course 

results in a favorable response, as defined by culture negativity at the end of 

treatment. By contrast, the primary therapeutic challenge has been developing 

feasible regimens with low (5%) relapse rates. After two or three months, 
conversion of sputum smears late in treatment has been considered a good 

predictor of an eventual cure if treatment is completed (WHO TB 2020). 

 
The primary objective of this study is to ascertain the factors that contribute to 

the delay in sputum conversation. According to the study and WHO 

recommendations, we examine the factors contributing to delayed sputum smear 
conversion. Thus, to achieve TB treatment success, the factors delaying the 

convention sputum collection must be investigated to reduce tuberculosis 

infection in the community and the rate of drug-resistant tuberculosis.  
 

2. Materials and Methods  

  

This retrospective cross-sectional study was conducted in multicentre throughout 
primary care clinics in Pahang Barat, Kuala Lipis. The data were gathered from 

three major Primary care Clinics, namely Klinik Kesihatan Sungai Koyan, Klinik 

Kesihatan Padang Tengku, and Klinik Kesihatan Pos Betau.  
 

The sampling method used in this study was convenience sampling. Data 

collection took place between 14th June and 14th August 2021. The data 
collection instrument for this study was a data collection form. The data were 

manually collected from the patient's medical record file. The sputum AFB is 

obtained from the patient's medical records. Data on demographic, comorbidity, 
smoking status, and alcohol use were extracted from the medical record using the 

Tele-Primary Care Clinic (TPC) System.  

 

The collected data were entered into a Microsoft Xcel spreadsheet. The data has 
been analyzed using SPSS for Windows version 26.0 (Statistical Package for the 

Social Sciences) (IBM Corp, 2013). The results of categorical variables are 

presented as frequency and percentage, while the results of numerical variables 
are presented as mean and standard deviation. On the other hand, categorical 

data were analyzed using Pearson's chi-square, and Fisher's exact test will be 

used to determine the association between the variables. The level of significance 
was set to = 0.05. To predict the final independent variables, multiple logistic 

regression analysis is used. Each predictor was assigned an adjusted odd ratio 

(AOR), a 95% confidence interval (CI), a beta, a standard error, and a p-value. The 
chi-square, degrees of freedom, and p-value were used to determine the model's 

fit. Pseudo R square values were reported to indicate the model's percentage of 

variance explained. A 0.05 p-value was deemed statistically significant 
 

The study has been registered with National Medical Research Register (NMRR) 

(ID NMRR-21-700-58225), and approval from the Medical Research and Ethics 

Committee (MREC) (KKM/NIHSEC/ P21-1199 (3)) has been obtained before 
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starting this study. Besides that, the Director of Public Health in Kuala Lipis 

District has granted access to medical records in Primary care clinics.  This study 

has also adhered to the principles of the Declaration of Helsinki and the 
Malaysian Good Clinical Practice Guideline.  

 

3. Results  
 

A total of 340 records were reviewed on new smear-positive pulmonary 

tuberculosis patients who completed anti-tuberculosis treatment and attended 
the clinic from 2015 to 2019. From the total of 340 patients, 147 patients have 

been selected for this study. 

 

 
 

Based on socio-demographic data, gender distribution was nearly equal among 
the 147 patient records examined. 77 patients (52.4%) are female, while 70 

patients (47.6%) are male. Patients are on average 47.34 years old (SD ± 1.370). 

The majority, 93 (63.3%), were between the ages of 25 to 54 years, followed by 33 
years (22.4 %) over the age of 65 years. The majority ethnic group was 64 (43.5%) 

Orang Asal, followed by 46 (31.3%) Malay. The majority of patients, 68 (46.3%), 

have no formal education, followed by 33 (22.4%) with secondary school 

education. 88 (59.9%) were of normal weight, while 44 (29.9%) were underweight. 
Following that, 99 (67.3 %) of respondents were non-smokers, while 48 (32.7%) 

were smokers. Then there is alcoholism, where only 14 (9.5%) consume alcohol. 

According to our population's comorbidity, 81 (55.1%) have no known medication 
illness, 25 (17.0%) have hypertension, 9 (6.1%) have diabetes, and 14 (9.5%) have 

asthma. Sputum grades at baseline were 66 (44.9%) +2, 40 (27.9%) +3, and 40 

(27.9%) +1.  
 

Sputum conversion rate is calculated by the number of smear-positive patients 

whose sputum was converted to smear-negative at the end of the specified time 
period is divided by the number of smear-positive patients who began treatment, 

and the ratio is multiplied by 100 to obtain the percentage. (3rd CPG Malaysia for 

tuberculosis) (TB RND 2004 Chennai). By week 2, a total of 55 (37.4 %) of 147 
subjects had converted their sputum, while 92 (62.6 %) remained unconverted. 

Week 4 results indicate that 91 (61.9%) have converted, while 56 (38.1%) remain 

undecided. By week 8, 116 patients (78.9%) had been converted to smear-

Total 340 paitents were reviewed form 

2015-2019

Klinik kesihatan Sungai 
Koyan

Total 136

Included in study 62 

Klinik kesihatan Padang 
Tengku

Total 127

Included in study 53

Klinik kesihatan Pos 
Betau

Total 77

Included in study 32 

147 has ful filled the 
inclution criteria

193 has not full filled the 
inclution criteria
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negative status, while 31 patients (21.1%) remained unconverted. At the end of 
week 26, 144 (98.0%) of patients converted sputum, leaving only three 3 (2.0 %) 

unconverted. 

 
Table 1 below is the summarised of the association between sputum conversion 

and demographic data at both months. In comparing the female population in 

this study, showed has higher converted sputum than males in both 1st and 2nd 

months of PTB treatment. The study showed a statistically significant association 
between gender and sputum conversion (p <0.05), whereby the female has higher 

sputum conversion than males in the 1st and 2nd months. The age was categorized 

based on Population Distribution and Basic Demographic Characteristic Report 
(Malaysia 2010). Most patients were at the age of 25-54 groups 59 (63.4%) were 

with sputum converted at 1st month and 71 (76.3%) at month 2 compare age 

group more than 65 only 17 (15.5%) at 1st month and 26 (78.8%) at month 2. The 
study showed no statistically significant association between age and sputum 

conversion (p >0.05) at both 1st and 2nd months. Sputum conversion was 

significantly higher in Bangladeshi 9 (81.8%) in the 1st month and 10 (90.9%) at 

the 2nd month of PTB treatment. However, there was no statistically significant 
association in Sputum conversion between ethnic groups in this study (p >0.05) 

at both months were recorded. The majority of patients have no formal education. 

The results indicated that patients with a university education had the highest 
sputum conversion rate of 17 (89.5%) at the 1st month and at month 2 was 18 

(94.7%). In months 1 and 2, there was a slight difference in sputum conversion 

status between those with secondary education and those with no education. 
However, university education was higher in sputum conversion at both months, 

although the difference was no statistically significant association found (p >0.05) 

in both months. 

VARIAB

LES 

1ST MONTH 2ND MONTH 

Converted 

n (%) 

Non-

Converted 

n (%) 

Validati

on 

p-value 

Converted 

n (%) 

Non-

Converted 

n (%) 

Validati

on 

p-value 

Gender 
Female 
Male 

  
58 

(75.3) 

33 (47.1) 

  
19 

(24.7) 

37 (52.9) 

 
<0.001a * 

  
68 

(88.3) 

48 (68.6) 

  
9 

(11.7) 

22 (31.4) 

 
0.003a * 

Age 
15-24 
Years 
25-54 
Years 
55-64 
Years 
>65 
Years 

  

3 

(75.0) 
59 

(63.4) 

12 

(70.6) 
17 (15.5) 

  

1 

(25.0) 
34 

(36.6) 

5 

(29.4) 
16 (48.5) 

 

0.487a 

  

3 

(75.0) 
71 

(76.3) 

16 

(94.1) 
26 (78.8) 

  

1 

(25.0) 
22 

(23.7) 

1 

(5.9) 
7 (22.2) 

 

0.429a 

Ethnicity 
Malay 
Orang 

Asal 

 
26 

(56.5) 

38 

 
20 

(43.5) 

26 

 
0.365a 

 
36 

(78.3) 

49 

 
10 

(21.7) 

15 

 
0.746a 
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Table 1 Association between demographic data and sputum conversion at both 
months                                   
Fisher's Exact Test b Pearson Chi-Square a 
 

Table 2 below summarizes the association between sputum conversion and 

demographic data at both months. Most of the patients had normal BMI. Patients 
with overweight BMI have the highest sputum conversion, 12 (80%) at 1st month 

and 2nd month 14 (93.3%). The study showed a statistically significant association 

between nutrition status and sputum conversion (p <0.05) at both months, 
whereby the obesity has higher sputum conversion than underweight in the 1st 

and 2nd month.  

 

Most of the patients in our population were non-smokers. Results showed that 
non-smokers have a higher sputum conversion rate compared to smokers at both 

months. The study showed a statistically significant association between Smoking 

status and sputum conversion (p <0.05), whereby the non-smokers have higher 
sputum conversion than smoke in the 1st and 2nd months. Most of the 

respondents never take alcohol, and the results showed a lower sputum 

conversion status among alcohol at both months compared to never taking 
alcohol. The study showed a statistically significant association between 

alcoholism status and sputum conversion (p <0.05), whereby the non-alcoholic 

have higher sputum conversion compared to an alcoholic in 1st and 2nd month. 

From the data, patients with hypertension have the highest conversion rate, 21 
(84.0%) in the 1st month and 24 (96.0%) at month 2. Meanwhile, patients with 

diabetes and hypertension have the lowest sputum conversion 2 (15.4%) in 1st 

month and 8 (61.5%) at month 2. The study showed a statistically significant 
association between comorbidity, especially diabetics and patients with both 

comorbidities (p <0.05). The patient with hypertension, asthma, and no 

comorbidity have no statistically significant association with delay in sputum 
conversion at both months. Thus, patients with hypertension have higher sputum 

conversion than diabetic patients in the 1st and 2nd months.  

 
The data shows that patients with positive HIV have 0 (0%) conversion at 1st and 

2nd months. The study showed a statistically significant association between HIV 

status and sputum conversion (p <0.05).  

 

Indonesi
an 
Banglad
eshi 

(59.4) 

18 

(69.2) 
9 (81.8) 

(40.6) 

8 

(30.8) 
2 (18.2) 

(76.6) 

21 

(80.8) 
10 (90.9) 

(23.4) 

5 

(19.2) 
1 (9.1) 

Educatio
n Level  
None  
Primary  
Seconda
ry 
Universit

y  

  

39 
(57.9) 

17 

(63.0) 
18 

(54.5) 

17 (89.5) 

  

29 
(42.6) 

10 

(37.0) 
15 

(45.5) 

2 (10.5) 

 

0.068a 

  

53 
(77.9) 

22 

(81.5) 
23 

(69.7) 

18 (94.7) 

  

15 
(22.1) 

5 

(18.5) 
10 

(30.3) 

1 (5.3) 

 

0.196a 
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Form data patients with have patients with a high baseline of 3+ has the lowest 
conversion rate of 4 (9.8%) at 1st month and 20 (48.8%) at month 2, compared to 

patients with a baseline on 1+ 38 (95.0%) at month 1 and 40 (100%) at month 2. 

In 1st month, the study showed a statistically significant association between 

patients with a baseline of +2 and +3 and sputum conversion (p <0.05). Thus at 
2nd month, patients with a baseline of +2 and +3 showed a statistically significant 

association to delay in sputum conversion. Thus, patients with +1 have no 

statistical association and have the highest sputum conversion compared to 
patients with a baseline of +3. 

 

 

 
Table 2 Association between clinical factors data and sputum conversion at both 
months  
Fisher's Exact Test b Pearson Chi-Square a 

 

Variables 1st month 2nd month 

Converted 

n (%) 

Non-

Converted 
n (%) 

Validation 

p-value 

Converted 

n (%) 

Non-

Converted 
n (%) 

Validation 

p-value 

Nutrition 
status  
Underweight 
Normal  
Overweight  

Obesity  

 

 
11 (25.0) 

68 (77.3) 

12 (80.0) 

0 (0) 

 

 
33 (75.0) 

20 (22.7) 

3 (20.0) 

0 (0) 

 

 
<0.001a* 

 

 
22 (50.0) 

80 (90.9) 

14 (93.3) 

0 (0) 

 

 
22 (50.0) 

8 (9.1) 

1 (6.7) 

0 (0) 

 

 
<0.001a* 

Smoking 
History  
Smoking 
Not Smoking 

 

17 (35.4) 

74 (74.7) 

 

31 (64.6) 

25 (25.3) 

 

<0.001b* 

 

28 (58.3) 

88 (88.9) 

 

20 (41.7) 

11 (11.1) 

 

<0.001b* 

Alcoholism  
Yes 
No 

 

2 (14.3) 
89 (66.9) 

 

12 (85.7) 
44 (33.1) 

<0.001b*  

6 (42.9) 
110 (82.7) 

 

8 (57.1) 
28 (17.3) 

0.002b* 

Comorbidity 

Diabetics 
Hypertension 

Diabetic and 
Hypertension 
Asthma 

No 

 

3 (33.3) 
21 (84.0) 

2 (15.4) 

 
11 (78.6) 

54 (66.7) 

 

6 (66.7) 
4 (16.0) 

11 (84.6) 

 
3 (21.4) 

27 (48.2) 

 

0.003b* 

0.144b 

<0.001b* 

 

 0.410b 

 0.188a 

 

6 (66.7) 
24 (96.0) 

8 (61.5) 

 
12 (85.7) 

66 (81.5 

 

3 (33.3) 
1 (4.0) 

5 (38.5) 

 
2 (14.3) 

15 (18.5) 

 

0.006b* 

0.146b 

0.012b* 

 
0.783b 

0.422b 

HIV status  
Negative  
Positive 

 

91 (64.1) 
0 (0) 

 

51(35.9) 
5 (100) 

 

0.007b* 

 

116 (81.7) 
0 (0) 

 

26 (18.3) 
5 (100) 

 

<0.001b* 

Sputum 
Base Line 
+3 
+2 
+1 

 

4 (9.8) 
49 (74.2) 

38 (95.0) 

 

37 (90.2) 
17 (25.8) 

2 (5.0) 

 

<0.001b* 

<0.001b* 

0.125b 

 

20 (48.8) 
56 (84.8) 

40 (100) 

 

21 (51.2) 
10 (15.2) 

0 (0) 

 

0.012a* 

0.025b* 

0.154b 
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Tables 3 below summaries the predicted factors that contribute to the delay in 

sputum conversion during the first and second months of PTB treatment. Gender, 

nutritional status, smoking history, alcoholism, comorbidity, HIV status, and 
baseline sputum were all associated with sputum conversion. Multiple logistic 

regression was used to analyze the predicted factors. Patients with low body 

weight or underweight (AOR 4.563 95% CI 0.291-0.407) at the 1st month and 2nd 
month (AOR 3.346 95 % CI 0.094-0.365). Patients who are smokers (AOR2.664 

95% CI 0.044-0.297) at the 1st month and 2nd month (AOR 2.163 95% Cl 0.012-

0.274) remained significantly associated with delayed sputum conversion in 
treatment. The significance was also observed in diabetic patients (AOR 2.511 

95% CI 0.271-0.533) during the 1st month and 2nd months (AOR 1.521 95% Cl 

0.039-0.181) and also patients with both comorbidities at 1st month (AOR 3.189 
95% CI 0.170-0.725) and 2nd month (AOR 1.015 95% CI 0.164-0.405). Meanwhile, 

patients with hypertension, asthma, and no comorbidity have no significant 

association with sputum conversion delay in both months. In contracts, patients 

with a high sputum base line+3 demonstrated significant (p = 0.002) sputum 
conversion during the 1st month but no significance (p = 0.064) during the 2nd 

month of PTB treatment. 

 
 



         4916 

Tables 3 The predicted factors that contribute to the delay in sputum conversion during the 
first and second months of PTB treatment 

 

Discussion 

  
The best method to monitor the treatment outcomes of a pulmonary tuberculosis 

smear-positive case is to check for sputum conversion from smear-positive to 

smear-negative (Arora VK et al., 2003). The sputum conversion rate among 147 

 1st month 2nd month  
Variable

s 

B 

(Bet
a) 

SE 

(Standa
rd error 
differen
ce) 

p 

value 

Adjusted oR 
(AOR) 
Cl 95% 

B  

(Beta) 
 

SE  

(Standa
rd error 
differen
ce) 

p 
valu

e 

Adjusted oR 
(AOR) Cl 

95% 

Gender 
Male 

0.08
5 

0.673 0.89
9 

1.089(0.291-
0.4074) 

0.003 0.062 0.96
3 

0.046(-
0.119-

0.125) 

Nutritio

n status  

Underwe
ight  

Overwei

ght 

 

 

0.30
3 

-

0.04

5 

 

 

0.602 
0.900 

 

 

<0.0
01* 

0.64

3 

 

 

4.563(0.172-
0.434) 

-0.500(-0.224-

0.133) 

 

 

0.229 
0.017 

 

 

0.069 
0.093 

 

 

 
0.00

1* 

0.85

3 

 

 

3.346(0.094
-0.365) 

0.185(-

0.167-

0.202) 

Smokin

g 
History   

Yes 

 

 
0.17

0 

 

 
0.064 

 

 
0.00

9* 

 

 
2.664(0.044-

0.297) 

 

 
0.143 

 

 
0.066 

 

 
0.03

2* 

 

 
2.163(0.012

-0.274) 

Alcoholi

sm  

Yes 

 

0.04

8 

 

0.104 

 

0.64

3 

 

0.464(-0.158-

0.255) 

 

0.160 

 

0.108 

 

0.14

0 

 

1.484(-

0.053-
0.373) 

Comorbi

dity 

Dm  

HPT 

Asthma 
Both 

 

0.11

5 

0.05

3 
-

0.02

4 

0.47

7 

 

0.141 

0.128 

0.129 

0.140 

 

 

0.00

3* 

0.67
7 

0.85

6 

 

0.00

2* 

 

2.511(0.271-

0.533) 

0.418(-0.200-

0.306) 
-0.182(-0.208-

0.233) 

3.189(0.170-

0.725) 

 

0.106 

-

0.163 

-
0.137 

0.122 

 

0.145 

0.132 

0.134 

0.145 

0.01

1* 

0.21

8 

0.30
8 

 

0.03

1* 

 

1.521(0.039

-0.181) 

-0.730(-

0.200-
0.306) 

-1.023(-

0.401-

0.128) 

1.015(0.164

-0.409) 
HIV 

status  

Yes  

 

0.23

5 

 

0.198 

 

0.00

2* 

 

1.185(0.158-

0.255) 

 

0.492 

 

0.204 

 

0.00

4* 

 

2.406(0.088

-0.896) 

Sputum 

Base 
Line 

+3  

+2 

+1 

 

 
0.45

3 

0.03

2 

-

0.13
3 

 

 
0.144 

0.127 

0.130 

 

 
  

0.00

2* 

0.79

9 

0.31
0 

 

 
3.142(0.168-

0.738) 

0.255(-0.219-

0.284) 

-1.020(-0.391-

0.284) 

 

 
0.267 

0.151 

0.020 

 

 
0.149 

0.131 

0.135 

 

 
0.06

4 

0.25

1 

0.88

1 

 

 
1.791(-

0.028-

0.561) 

1.153(-

0.108-

0.411) 
0.149(-

0.246-

0.286) 
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patients of newly diagnosed PTB-positive patients has been identified in this 

study. In this study, we found that in the 1st month, the sputum conversion rate 

was at 61.9%, and during the intensive phase of treatment (2nd month), the 
conversion rate was 78.9%. WHO considers a well-functioning national 

tuberculosis program to have at least a 75% conversion rate at month 2 among 

newly diagnosed PTB positive (STAG-TBWHO 2015). This study showed that the 
tuberculosis clinic in the district of Kuala Lipis appears to be performing well in 

this area. This result is maybe due to the effectiveness of the DOT program 

implemented by MOH and WHO. Comparing sputum conversion rates between 
studies is difficult since different researchers used different definitions of Sputum 

conversion rates. Some include all newly diagnosed smear-positive PTB patients 

(Concepcion F et al., 1997). (Fujiki A. et al.,2002). Other studies conducted by 
Arora VK et al., (2003), and Hadlock HP et al., (1980), included only those 

patients who had a smear result available following the intensive phase of 

treatment. Our Malaysian CPG for tuberculosis management, third edition, has 

also adopted this method. The sputum conversion rate among new PTB patients 
in our study is lower than that found in other studies conducted by Gothi GD et 

al. (1979) in Tanzania, 98.6 %. Another study conducted by Zhao FZ et al., (1998) 

in China found a sputum conversion rate of 95.0 %. Meanwhile, a few studies 
conducted in Thailand by Frimpong EH et al., (2005) found a sputum conversion 

rate of 75.0 %. Even though the sputum conversion rate at the end of two months 

in Malaysia remained above the target level (>85 %), in 2008, 7.65 % of infectious 
tuberculosis patients reported delays in sputum conversion. (MOH Report 2008).  

Based on the data collected, we found that the female patients were higher than 

their male counterparts. In multiple regression, we found no significant 
association, and being male is not a predicted factor in the delay in sputum 

conversion at 1st and 2nd months. The rate of conversion at 1st and 2nd months 

showed that female patients had a higher sputum conversion rate than males, 

and the result showed a statistically significant association between gender and 
sputum conversion 1st month (p = <0.001), 2nd month (p = 0.003). The data at 2nd 

month after PTB treatment showed similar results that females had the highest 

conversion rate compared to males. This result may be explained by women 
having better health-seeking habits than men (Nandawula et al., 2013). In 

addition, the more significant proportion of women compared to men in the 

general population might also explain the result. The current study revealed that 
men were two times likely to remain sputum smear-positive compared to women. 

Women have better health-seeking habits, such as early seeking medical attention 

leading to early diagnosis and, hence, a better treatment outcome than men. 

Similar findings have been reported in a study done in Tanzania (Kidola, et al., 
2009) in which men are about 2 times more likely to persist with a positive 

sputum smear than women. 

 
The large portion 93 (63.3%) representation of patients aged 25-54 years may be 

explained by the large proportion of mid-aged adults in the general population in 

Kuala Lipis. Kuala Lipis is a district that consists of a few Felda (oil palm 
plantations) with many foreign workers. Kuala Lipis also has the largest orang 

Asal settlements in Malaysia that explaining the highest number of patients were 

for orang Asal 64 (43.5%), most of our patients have no formal education 68 
(46.3%). The results showed that patients in the age group of 15-24 had the 

highest sputum conversion at 1st month then at 2nd month meanwhile patients in 
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age group 55-64 were the second highest. The data showed no statistically 
significant association between age and sputum conversion at the 1st month (p = 

0.487) and the 2nd month (p = 0.429). However, this result is contradicted to other 

studies that were done. Other studies have found age to be an independent 

predictor of non-conversion of the positive smears at 8 weeks of treatment. 
 

In his study, Singla. et al., (2003) observed that patients over 60 years had an 

almost six times greater risk of remaining sputum positive after two months of 
treatment than patients aged 21-40 years, while patients aged 41-60 years were 

twice as likely to remain sputum positive. Kuaban. et al., (2009) also found age 

above or equal to 40 years significantly associated with sputum smear non-
conversion.  Banu Rekha et al., (2007) conducted a study among pulmonary 

tuberculosis patients that showed that being male was associated with a lack of 

sputum smear conversion at the end of the intensive phase. Most commonly, the 
explanations given by other researchers to explain the reason why men were more 

likely to experience a delay in sputum smear conversion after the intensive 

treatment compared with women were related to smoking and alcohol 
consumption. This result that is obtained from our study is maybe due to the 

smaller sample size. 

 

Ethnicity data has shown no statistically significant association between ethnicity 
and sputum conversion 1st (p = 0.365) and 2nd month (p=0.746). The small 

population distribution among ethnicity can explain this result among patients in 

Kuala Lipis. There were no Chinese and Indian patients were recorded in our 
study populations. This result has also been similar to a study done by Shariff 

NM et al. (2015). There were no significant associations between ethnicity status 

and sputum smear conversion. Thus, Malay ethnicity has the highest conversion 
rate compared to another ethnicity. Next on education level showed that patients 

with a university as their education background had the highest sputum 

conversion rate at 1st month was 17 (89.5%) a month 2nd was 18 (94.7%). The 

results showed a slight difference in sputum conversion status among secondary 
and no education in months 1 and 2. However, university education was higher in 

sputum conversion at both months, although the difference was not statistically 

significant association 1st month (p = 0.068), 2nd month (p = 0.196). These results 
may explain that knowledge is not a critical factor in sputum conversion. Thus, 

the critical factors in tuberculosis disease will be the compliance taken care of by 

DOT therapy and personal hygiene. The study conducted by Shariff NM. et al. 
(2015) found no associations between education level and sputum conversation. 

He has concluded that no association between socio-demographic with sputum 

conversion. We can conclude that there were no significant and no association 
with socio-demographic data with sputum conversion. However, there is a 

statistically significant association between gender and sputum conversion at 1st 

and 2nd months. Thus, in multiple regression, it showed there was no statistically 

significant association between gender with delay in sputum conversion 
 

Base on body mass index patients has been grouped on their BMI underweight 

(<18.5 kg/m2), normal weight (18.5-24.9 kg/m2), overweight (25-24.9 kg/m2) and 
obesity (>30kg/m2). In this study, most patients are in the normal weight group 

88(59.9%), and with no obesity, groups are recorded. This distribution is maybe 

due to our setting in non-urban. Based on data showed that overweight (at 1st 
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month 12 (80%), 2nd month 14 (93.9%)) patients have a higher conversion rate 

compared to underweight 1st month 11 (25%), 2nd month 22 (50.0%). The 

statistical analysis showed that the 1st month (p = <0.001) and 2nd month 
(p=<0.000) are statistically significantly associated with sputum conversion. In 

multiple logistic regression, there were significantly associated with delay in 

sputum conversion at 1st and 2nd month in the underweight group. Thus, 
underweight patients have a higher odd ratio of 4.561 (p = <0.001) in 1st month 

and 3.34 (p = 0.001) in 2nd month. Schaible et al. (2007) did a study that 

concluded that nutrition imbalance or being underweight could weaken the 

immune system by T cell suppression and affect TB prevalence. Our finding also 
that supported by a study done by Shariff NM. et al. (2015), BMI (body mass 

index) was shown to be significantly associated with sputum smear non-

conversion after 2 months of tuberculosis treatment (p = 0.025). Being 
underweight and obese were proven to be a causative factor towards sputum 

smear non-conversion compared with those with ideal body weight. Park Ho et al. 

(2016) conducted another study, showed that Low BMI was an independent risk 
factor for failure to achieve sputum culture conversion. Another study by Putri FA 

et al. (2014) concluded that severe underweight was associated with a longer time 

to initial sputum culture conversion. 

 
From the data, the smoking history was recorded as smoker and non-smoker. 

Most of the patients in this study were non-smoker, 99 (67.3%), and smokers 

were 48 (32.7%). Based on sputum conversion, we found that smokers had a 
slower conversion at the 1st month 17 (35.4%),2nd month 28 (58.3%) compared to 

non-smoker. However, in the 1st month (p = 0.00) and 2nd month (p = 0.000), 

there was a statistically significant association between smoker and non-smoker 
sputum conversion. A study by B. Jayakrisnan et al., (2005) contradicts our 

finding that no statistically significant association between smoking and sputum 

smear conversion at the end of the intensive treatment. His study suggests that 
smokers and non-smokers converted with almost the same rate to a negative 

sputum status. However, a study by Metanat et al., (2010) suggested a different 

finding, saying that there was a significant delay in sputum smear conversion 

time between smokers and non-smokers. These findings were contraindicating 
with our study. In multiple logistic regression, there were significantly associated 

with delay in sputum conversion at 1st and 2nd month in the smoker's group. 

Thus, smoker patients have an odds ratio of 2.664 (p = 0.009) at 1st month and 
2.163 (p = 0.032) at 2nd month. Smoking status also is a predicted factor in the 

delay in sputum conversion among our population. These results also explain the 

risk of smokers to TB and other rays of complication. Pulmonary tuberculosis's 
main site of infection is the lungs and a cascade of inflammation manifests the 

disease. Being a smoker, the surface of the lung will be bruised or damaged by 

millions of chemicals that the smoker has inhaled. This is also the main triggering 

factor in prolonging of sputum conversion (Mokti et al., 2021). 
 

Based on the study population, we found that most of our patients were non-

alcoholic, 133 (90.5%) and 14 (9.5%) were alcoholics. This distribution may be 
due to the study setting in a non-urban area. We found that patients that 

consume alcohol have a slower sputum conversion compared to non-alcoholic 

patients. Based on the study's data, we found a statistically significant 
association between alcoholism and sputum conversion at 1st month (p = <0.001) 



         4920 

and 2nd month (p = <0.001). The multiple logistic regression between the predicted 
factors, we found alcoholism has no significant difference (p = 0.643) 2nd month (p 
= 0.140). This finding is maybe the small sample size of alcoholic patients in our 

study setting. This result is also supported by a study by Avril & Chee et al., 

(2017). The risk of active tuberculosis is substantially elevated in people who 
drink more than 40 g of alcohol per day or have an alcohol use disorder. He has 

concluded that alcoholism and sputum conversion did not give significantly 

different results at the end of the intensive phase. Another study by Soh AZ et al., 
(2017) found that low alcohol intake may protect against active TB, sputum 

conversion, and alcoholism have no association. 

 
The other clinical factor that was studied in this study is comorbidity. Patients 

were grouped in people with diabetes 9 (6.1%), hypertension 25 (17.0%), Both 

with hypertension and diabetics 13 (8.8%), asthma 14 (9.5%), and patients with 
no comorbidity 81(55.1%). Based on our study, a large percentage were with no 

comorbidity. We found that patients with both diabetics and hypertension (1st 

month 2 (15.4%), 2nd month 8 (61.5%) have the lowest sputum conversation 

compared to other comorbidities and also patients with people with diabetes also 
found be the next slowest sputum conversion compared to another comorbidity. 

Thus both of these comorbidity showed a statistically significant association in 

sputum conversion at both months. Other comorbidity does not show a 
statistically significant association to sputum conversion at both months in PTB 

treatment. The statical analysis showed an association between diabetic status 

and sputum conversion in the 1st month (p = 0.003) and 2nd month (p = 0.006). 
In multiple regression, we found that patients with people with diabetes (p =0.003 

AOR 2.511 95% Cl 0.271-0.533) at 1st month and at 2nd month (p = 0.011 AOR 

1.52195% Cl 0.039-0.181) and patients with both hypertension and diabetics also 

showed a statistically significant association (p = 0.002 AOR 3.189 95%Cl 0.170-
0.725) at 1st month and 2nd month was (p = 0.031 AOR 1.015 95% Cl 0.164-

0.409). From this data, we can predict that people with diabetes have influenced 

the delay of sputum conversion in PTB treatment. This result was also supported 
by a study done by Shariff NM. et al., (2015), which found that patients with 

diabetes mellitus were three times more likely to have sputum smear non-

conversion at the end of intensive treatment than those without this metabolic 

deficiency. This positive association was increased up to four times after 
controlling for other risk factors in the multivariable analysis.  

 

The other study that we conducted in Indonesia (B. Alisjahbana et al., 2007), 
China (F. Mi et al., 2013), Saudi Arabia (L.A. Chaudhry et al., 2012), and India 

(A.A. Viswanathan et al., 2014). These studies agree that diabetes significantly 

impacts the patients' sputum smear conversion. According to Pablos-Mendez A et 
al. (1997), that diabetic patients as a group are more susceptible to having a more 

aggressive course of tuberculosis disease. According to Bashar et al. (2001) 

suggesting that diabetic patients have some degree of impaired gastrointestinal 
drug absorption, even in the absence of clinical gastroparesis. Not only that, the 

hyperglycaemic state may additionally interfere with achieving adequate tissue 

levels of the medications. This finding can have a better care plan for patients 

with diabetes in managing their diabetics and tuberculosis diseases.  
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In our study population, we found only 5 (3.4%) of patients with positive HIV. The 

analysis found that all patients with positive HIV did not have their sputum 

converted at the end of week 14 the conversion happened at week 20, 2 (40%) 
patients, and another 3 (60%) patients at week 28. The statistical analysis found 

a statistically significant association with the delay in sputum smears after two 

months. In multiple logistic regression, we found that HIV positive has a 
statistically significant association between delay in sputum conversion with HIV 

Positive (p =0.002 AOR 1.185 95% Cl 0.158-0.255) at 1st month and 2nd month (p 

=0.004 AOR 2.406 95% Cl 0.088-0.896). This result is similar to several studies 
showing that HIV-positive patients co-infected with pulmonary tuberculosis show 

delayed sputum conversion. A study conducted by Fortún J et al., (2007) showed 

that HIV and sputum conversion is highly associated with sputum conversion 

delays. Bwire et al., (1999) found that HIV was a primary factor in delaying 
sputum smear conversion among tuberculosis patients at St. Francis hospital 

Buluba. Kayigamba FR et al., (2013) conducted the other study found that HIV 

infection is a significant independent predictor of failure of sputum smear 
conversion at 2 months among PTB+ patients. Poor adherence to TB treatment is 

a significant independent determinant of mortality. According to Akolo et al., 2010 

the isoniazid effect will be decreased by drug interaction with anti-viral therapy 
drugs. Thus, special care and attention are needed for patients in co-infection of 

positive HIV to avoid transmission of TB to the community. 

 
The final clinical factor was the baseline sputum. Patients were grade into +1 40 

(27.2%), +2 66 (44.9%), +3 41 (27.9%). From the data, we can conclude that 

patients with a high baseline (+3) have a slower conversion rate than patients 

with a lower baseline (+1). The statistical analysis showed that for patients with a 
baseline of +3 in 1st month (p = <0.001), 2nd month (p = 0.012) and patients with 

baseline +2 in 1st month (p = <0.001), 2nd month (p = 0.025), has statistically 

significant association between baseline sputum and sputum conversion in both 
months. However, no statistically significant association was found for patients 

with a baseline of +1 in 1st month (p = 0.125), 2nd month (p=0.154). In multiple 

logistic regression, we found that patients with a high baseline (+3) showed a 

significant association in delay in sputum conversion at 1st month (p = 0.002 AOR 
3.142 95% Cl 0.168-0.738) and but at 2nd month (p = 0.064 AOR 1.791 95% Cl -

0.028-0.561) it showed no significant difference in sputum delay in 2nd month of 

PTB treatment. Thus, this result is also supported by few studies that were 
conducted. A study conducted by Yihunie Akalu Tet al., (2018) showed that 

patients smear +2 and +3 resulted in delayed culture conversion time at 1st 

month in PTB treatment. The other study conducted in Indonesia Putri FA et al., 
(2014) and Korea by Lee HY et al., (2014), found that patients with high smear 

grading had a high bacillary load. A high bacillary burden suggests stronger 

infectivity and requires a longer isolation period and more intensive treatment. 

Thus, Lee HY et al., (2014) has concluded that it needs to clear the bacilli if the 
bacillary load is high. The other finding of Caetano Mota et al., (2012) was that 

the presence of a high bacillary load is better associated with a reduction in 

bacterial killing and sterilizing activity of anti-TB drugs. It may be natural that 
patients with higher colony counts take a longer time to convert sputum cultures.  

 

Based on these results and finding from this study population data, we can 
conclude that there is a significant and association between comorbidity, 
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especially patients with diabetics, HIV status, patients with underweight, and 
smoking status showed significantly and association in delay sputum conversion 

at 1st month and 2nd month. 

 
Conclusion  

 

In conclusion, numerous factors were predicted to cause a delay in the sputum 

conversion. We predicted that males have a more significant delay in sputum 
conversion than females. However, there were no a statistically significant 

association between male and delay in sputum conversion in multi regression 

analysis. Whereby other socio-demographic factors remain unrelated to sputum 
conversion delay.  

 

There is a significant association between comorbidity, particularly in diabetic 
patients, who had an AOR of 2.551 at the 1st month and 1.521 at the 2nd month. 

As a result of this finding, we can conclude that diabetic patients have a greater 

likelihood of experiencing a delay in sputum conversion during the 1st and 2nd 
months of PTB treatment. The following clinical factor that has a statistically 

significant association with delay in sputum conversion is HIV positivity. Using 

multiple regression, we discovered that HIV positivity is associated with delay in 

sputum conversion during the 1st month AOR 1.185 and 2nd month AOR 
2.406.HIV positivity is the second predicted factor in sputum conversion delay 

during the 1st and 2nd months of PTB treatment. Patients with low body weight or 

underweight were found to have the highest probability of delaying sputum 
conversion at the 1st and 2nd month AOR 4.563 and 2nd month AOR 3.346. Thus, 

being underweight is the third predicted factor in the delay of sputum conversion 

during the first and second months. Finally, smoking status was found to be a 
statistically significant association with a delay in sputum conversion at the 1st 

and 2nd months. Multiple regression analysis revealed that smokers have AOR 

2.664 in the 1st month and AOR 2.163 in the 2nd month. The smoker is the fourth 
and final predicted factor in the delay in sputum conversion in the first and 

second months, respectively. 

 

Finally, we can increase success rates even more by closely monitoring clinical 
factors in patients who have been identified as having risk factors. Similarly, more 

attention and a strict treatment follow-up may increase tuberculosis treatment 

success rates. Clinicians may advise patients with diabetes to control and monitor 
their glycemic level even more strictly, smokers to quit, and those underweight to 

be closely monitored and given a fully supervised treatment and counselling 

regimen for the duration of chemotherapy to prevent treatment failure and 
improve treatment outcomes. 
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