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Background: The treatment success rates in patients with tuberculosis are known to be lower in the private sector 
compared to the public sector. To improve treatment outcomes in the private sector we developed a public-private 
collaboration model for strengthening health education and case holding activities with public health nursing in 
the private sector.
Methods: We performed a prospective cohort study in new smear positive pulmonary tuberculosis patients treated 
at private hospitals, selected by non-randomization, with an intervention consisting of health education and case 
holding activities by specially trained public health nurses (intervention group) results were compared with cases 
treated without the intervention (conventional group). Physicians were asked to treat both groups routinely. The 
treatment outcomes of patients under treatment by the National Tuberculosis Programme were also analyzed for 
comparison.
Results: There were 172 cases each in the intervention and conventional groups. The mean age was 48.9±19.0 
and 48.2±19.7 in the respective groups (p=0.66). The PHN interacted with the cases in the intervention group 
by initial face to face interview and telephone calls an average of 7.1±9.2 times during the initial six months. 
The intervention group showed a significantly higher treatment success rate, 91.6%, (Rate Ratio [RR]; 1.23, 95% 
Confidence Interval [CI]; 1.12∼1.36), lower default, 3.6%, (RR; 0.31, 95% CI; 0.13∼0.75) and transfer-out rate, 
3.0%, (RR; 0.32, 95% CI; 0.12∼0.86) than the conventional group where they were: 75.0%, 11.6%, 9.3%, 
respectively. The success rate was even higher than the rate (80.5%) of 1,027 cases treated in health centers (RR; 
1.11, 95% CI; 1.05∼1.17). Of the completed cases in the intervention group, 82.2% regarded the role of the public 
health nurse as very helpful.
Conclusion: The treatment success rate, of tuberculosis patients in the private sector, was significantly improved 
by an intervention using a public-private collaboration model.
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Introduction

  Tuberculosis (TB) treatment has been offered in-

dependently by both the public and private sector in 

Korea. Public health nurses (PHN) working in health 

centers (HC) have been in charge of health education 

and case-holding activities for registered cases. Since 

1990, the cure rate of new smear positive pulmonary 

Tuberculosis (PTB) cases at HCs has been maintained 

at about 82% despite no directly observed treatment 
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(DOT) and a relatively high transfer-out rate
1
. Howev-

er, the private sector has had variable regimens with a 

54% rate of success and a 29% default rate for new ba-

cillary PTB cases according to a 1987 report
2
. Even 

though the success rate increased to 74% and the default 

rate decreased to 20% in 1993
3
, treatment outcomes in 

the private sector have been disappointing.

  With socioeconomic development and a medical in-

surance system covering all employees and self em-

ployed citizens in Korea, the proportion of patients in 

the private sector has been steadily increasing. The na-

tional TB prevalence survey (1995) showed that radio-

logically active TB cases treated at non-HC sites ac-

counted for 45% of cases4. Recent notification data 

showed an increasing proportion of total TB patients in 

the private sector, 53% in 2001
5
 and 59% in 2002

6
 de-

spite the low notification rate among the private sector. 

Therefore, to improve treatment outcomes, in the pri-

vate sector, a public private collaboration model, with 

thorough case-holding, was developed.

Materials and Methods

  The respiratory departments of eight private teaching 

hospitals participated in the study: five from Seoul and 

three from local cities. They were not chosen randomly, 

but rather, the selection was based on the hospitals that 

reported a relatively high number of cases from January 

2001 to April 2001 through the Korean TB Surveillance 

System (KTBS). New smear positive PTB patients were 

enrolled into the intervention or conventional treatment 

groups. 

  All eligible cases diagnosed from August 2001 to April 

2002 were assigned to the intervention group and noti-

fied by the Korean Institute of Tuberculosis (KIT) or 

HCs having jurisdiction over the hospital. The physician 

who diagnosed an eligible case referred the case to a 

nurse in the out-patient department or other appropriate 

health staff. The nurse then called the PHN. We did 

not evaluate the surveillance system for detecting eligi-

ble cases. For efficient case management, cases were 

given an appointment to see doctors for care. After noti-

fication, a PHN case worker interviewed the patient, ex-

plained the purpose of the study and verbal or written 

consent was given at the hospital, workplace or other 

study site. No patient declined PHN management. The 

PHN then conducted health education and case-holding 

activities during treatment. Basic knowledge regarding 

tuberculosis and the importance of routinely taking me-

dication were initially explained to patients. Strategies 

for improving compliance within the intervention group 

were not based on DOT. Rather, self-administered treat-

ment was encouraged. Appointment reminders using 

telephone calls and prompt phone calls for missed ap-

pointments, as well as open consultations were also 

provided in order to actively resolve any problems with 

treatment. These activities have been routinely provided 

to patients registered in the public sector. 

  A PHN was in charge of the management of cases 

enrolled in Seoul. In other cities, case management was 

conducted by a PHN working at a HC. Before the study, 

PHNs were trained in case management methods. The 

PHN encouraged cases not to move to the HCs. At the 

time of treatment completion a questionnaire survey 

was conducted to evaluate the role of PHN.

  Due to the limited study period and eligible cases, 

we selected cases from the conventional (control) group 

and matched them with the same number of cases in 

the intervention group, from each hospital retro-

spectively from July 2001 on the basis of date of diag-

nosis. Age and gender were not matched. The PHN did 

not come in contact with the cases in the conventional 

group. Therefore, case management was not provided 

to the conventional group by the PHN. The data and 

treatment outcomes for the conventional group were 

collected by review of the medical records only. 

  Physicians were asked to treat both groups as usual. 

Dosage of anti-TB drugs was routinely provided to pa-

tients on a weekly or monthly basis by self-admin-

istration, except for the hospitalized patients. Sputum 

AFB smear examinations and culture for tubercle bacilli 

were carried out in the laboratory at each hospital.

  Follow-up was conducted for both groups up until 

September 30, 2002. Treatment outcomes of the cases 
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     Variables
Intervention group

numbers (%) 
Conventional group

numbers (%)

Total enrolled cases 172 (100.0) 172 (100.0)
Sex
  Male
  Female

 93 (54.1)
 79 (45.9)

 p=0.1436
106 (61.6)
 66 (38.4)

Age group
  19≥
  20∼39
  40∼59
  60≤

  4 (2.3)
 66 (38.4)
 61 (35.5)
 41 (23.8)

 p=0.6614
  4 (2.3)
 60 (34.9)
 52 (30.2)
 56 (32.6)

Teaching hospitals
  Seoul city 1
  Seoul city 2
  Seoul city 3
  Seoul city 4
  Seoul city 5
  Local city 5
  Local city 5
  Local city 5

 30 (17.4)
 12 (7.0)
 17 (9.9)
 13 (7.6)
 46 (26.7)
 20 (11.6)
 21 (12.2)
 13 (7.6)

 30 (17.4)
 12 (7.0)
 17 (9.9)
 13 (7.6)
 46 (26.7)
 20 (11.6)
 21 (12.2)
 13 (7.6)

Smoking status (daily)
  Non-smoker
  1∼10 cigarettes
  11∼20 cigarettes
  Over 21 cigarettes
  No records

125 (72.7)
 20 (11.6)
 22 (12.8)
  5 (2.9)
  0 (0.0)

  8 (4.7)
  6 (3.5)
  8 (4.7)
  4 (2.3)
146 (84.9)

Alcohol drinking
  Non-drinker
  Less than one time per week
  Over one time per week
  No records

112 (65.1)
 34 (19.8)
 26 (15.1)
  0 (0.0)

   0
   0
   0
172 (100.0)

Educational status
  Middle school graduator
  High school graduator
  College graduator
  No response
  No records

 35 (20.3)
 57 (33.1)
 44 (25.6)
 36 (20.9)
  0 (0.0)

   0
   0
   0
   0
172 (100.0)

Number of BCG scar
  0
  1
  No records

 87 (50.6)
 85 (49.4)
  0 (0.0)

   0
   0
172 (100.0)

Table 1. General characteristics of the study groups

treated with the regimen containing Isoniazid (INH, H), 

Rifampicin (RFP, R), Pyrazinamide (PZA, Z) and others 

or not treated were classified on the basis of six months 

of treatment as following
7
: 1) cured as defined by a neg-

ative smear or culture after six months of treatment and 

on at least one previous occasion 2) completed was de-

fined as completion of treatment for six months or 

more, without confirmation of cure or failure 3) failed 

was defined as persistent smear positive or positive 

again at five months or later during treatment 4) died 

was recorded for cases that died for any reason during 

the course of their treatment: 5) default was defined as 

any case that interrupted their treatment for more than 

two consecutive months duringthe initial six months 6) 
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Figure 1. Frequency of contact with public health nurse
in the intervention group: cases with successful outcome.

a transfer out was defined as a case who had continued 

treatment at another medical facility and its treatment 

result was unknown 7) success was defined as cases 

who were cured or completed the treatment. Treatment 

outcomes of cases were based on treatment regimens 

with INH, RFP and others, or not, was determined on 

the basis of nine months of treatment with similar cri-

teria (except for PZA).

  In order to compare treatment outcomes in the two 

groups and compare this with the public sector, a co-

hort analysis was conducted on new smear positive PTB 

cases registered in 2000. These cases were collected 

during the period from August 2001 to July 2002 from 

30 randomly selected HCs during central supervisory 

visits by the KIT. Treatment regimens for the public sec-

tor have been standardized to a six-month short course 

regimen, self-administered on a monthly dosage basis 

without DOT. Subjects received health education, moti-

vation and case holding activities by the TB health 

workers.

  Statistical analyses were performed using the SAS 

System Software (Version 8.0, Cary, NC, USA). Rate ra-

tio (RR) was calculated to compare treatment outcomes 

between the intervention and conventional groups, and 

cases registered in HCs. Differences were considered 

statistically significant on the basis of a p-value of 0.05 

or less.

Results

  Both the intervention and conven-tional groups were 

composed of 172 cases. In the intervention group, there 

were 93 male and 79 female cases (ratio 1.2：1) with 

a mean age of 48.8±19.0 years (95% Confidence 

Interval [CI]; 46.0∼51.9), ranging from 14 to 90 years 

(Table 1). The conventional group consisted of 106 

male and 66 female cases (ratio 1.6：1) with a mean 

age of 48.2±19.7 years (95% CI; 45.3∼51.1), ranging 

from 17 to 85 years. There was no significant difference 

in the sex ratio (p=0.1436) or age distribution (p= 

0.6614) between the two groups. There were 118 

(68.6%) cases in each group that were selected from 

Seoul, and the others were selected from other cities. 

Due to insufficient medical recording in the conven-

tional group, substantial information regarding the sub-

jects’ social history such as smoking habits, alcohol use, 

and educational status were not properly obtained. Five 

cases from the intervention group were excluded in the 

cohort analysis because those subjects had been treated 

for less than six-months by the end of the study.

  Cases in the intervention group participated in a 

face-to-face interview (s) with a PHN at the beginning 

of treatment and thereafter, if necessary; 145 cases had 

only one interview with a PHN; 24, two interviews; one, 

five interviews; and finally, one case had seven inter-

views with a PHN during treatment. Of all 172 cases, 

only one case failed to participate in a face-to-face 

interview. Among the 153 cases labeled as a ‘success’ 

in the intervention group, 49% had contact with a PHN 

six to seven times via a face-to-face interview or tele-

phone discussions during the initial six-month treatment 

period (Figure 1). The mean frequency of total contact 

with a PHN during the initial six-month treatment peri-

od was 7.1±9.2.

  A total of 135 cases completed the questionnaire sur-

vey at the end of the treatment, which evaluated of the 

role of PHN; 111 (82.2%) cases found the PHN ‘very 

helpful’; 20 (14.8%) ‘somewhat helpful’; three (2.2%) 

‘somewhat troublesome’; and one (0.7%) ‘very trouble-

some’. Subjects who found the PHN to be troublesome 
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Duration
(Months)

Intervention group (%) Conventional group (%)

EHRZ* EHR† Others EHRZ EHR Others

6＞‡  17 (10.4)   38 (24.8) 3 (42.9)
6  59 (36.2) 3 (60.0)   27 (17.6)
7∼9  60 (36.8) 1 (20.0)   46 (30.1)  5 (41.7)
10∼12  25 (15.3) 1 (20.0) 4 (100.0)   27 (17.6)  5 (41.7)
＞12  2 (1.2)   15 (9.8)  2 (16.7) 4 (57.1)
Total  163 (100.0)  5 (100.0) 4 (100.0) 153 (100.0)  12 (100.0)  7 (100.0)

*Regimen consisted with EMB, INH, RFP, and PZA, †Regimen consisted with EMB, INH, and RFP, ‡Default, transfer-out and 
died cases were include.

Table 2. Number of cases according to the regimen and duration of treatment in the study group

were primarily concerned that frequent contacts with a 

PHN would reveal their diseases to acquaintances.

  The regimen consisted of INH, RFP, Ethambutol (E, 

EMB) and PZA prescribed for 163 (94.8%) cases in the 

intervention group and 153 (89.0%) cases in the con-

ventional group (Table 2). Four and seven in the res-

pective groups were treated with individually tailored 

regimens because of adverse drug reactions or accom-

panying diseases. In the intervention group, the mean 

duration of treatment for cases that completed the pro-

tocol or were being treated with the EHRZ regimen was 

7.7 (±2.0) months; 59 (36.2%) cases completed treat-

ment during the six-month period. On the other hand, 

the mean duration of treatment for cases in the conven-

tional group who completed treatment with the EHRZ 

regimen was 9.7 (±3.3) months; this was significantly 

different from the intervention group (p＜0.0001); 27 

(17.6%) cases completed treatment during the six- 

month period. The mean duration of treatment for each 

hospital was significantly different (p=0.0001), ranging 

from a period of 6.8 to 10.7 months.

  Among the cases whose treatment was completed, 

sputum smear examinations were performed fewer than 

three times during the first six months of treatment in 

92 (59.7%) cases in the intervention group and 83 

(63.3%) cases in the conventional group. The mean fre-

quency of monitoring sputum smear examinations, dur-

ing the first six months of treatment, was 2.3 (±1.7) 

and 2.1 (±1.6) in the respective groups.

  Among the 167 cases in the intervention group, 

whose treatment outcomes were analyzed, 58.7% were 

considered cured and 32.9% were defined as completed 

(Table 3). As for the conventional group, only 33.1% 

were considered cured, while 41.9% were defined as 

completed. The cure rates of the two groups showed 

a significant difference (Rate Ratio [RR]: 1.77, 95% 

Confidence Interval [CI]: 1.38∼2.27). Furthermore, 

there was a significant difference in the success rates 

of the two groups (RR: 1.23, 95% CI: 1.12∼1.36). For 

comparison with the public sector, treatment outcomes 

of 1,027 cases in 30 HCs were also analyzed. Although 

the cure rate in the intervention group was lower than 

that of HCs, the success rate of the former (91.6%) was 

significantly higher than the latter (80.5%); this was due 

to a higher proportion of completed cases (RR: 1.11, 

95% CI: 1.05 0∼1.17). The transfer-out rate in the for-

mer was also significantly lower than that of the latter.

  Univariate analysis of the study cases revealed that 

three variables had a significant influence on treatment 

success: gender, study group and hospital location. A 

favorable response was significantly associated with fe-

male cases (RR: 1.17, 95% CI: 1.08∼1.28), cases in the 

intervention group and treatment location in a hospital 

in Seoul (RR: 1.22, 95% CI: 1.07∼1.38) (Table 4). 

However, for the multivariate analysis, the study group 

and hospital location were significantly associated with 

a favorable response.
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Variable
No. with success/

No. treated

Rate ratio (95% Confidence interval)

Univariate Multivariate*

Sex
  Male
  Female

151/195
130/144

1
1.17 (1.12∼1.36)

1
1.08 (0.997∼1.18)

Study group
  Conventional
  Intervention

128/172
153/167

1
1.23 (1.12∼1.36)

1
1.17 (1.05∼1.29)

Location of hospital
  Local cities
  Seoul

 78/108
203/231

1
1.22 (1.07∼1.38)

1
1.16 (1.03∼1.31)

Age
  ≤29
  30∼59
  60≤

57/72
132/150
 92/117

1
1.11 (0.97∼1.29)

*Multivariate analysis; adjusted for all variables except age in the table.

Table 4. Variables affecting treatment success in both the intervention and conventional group

Treatment
outcomes

Intervention
group

Conventional group
Health centers

registered group

Cases (%) Cases (%) RR (95% CI)* Cases (%) RR (95% CI)*

Success 153 (91.6) 129 (75.0) 1.23 (1.12∼1.36) 848 (80.5) 1.11 (1.05∼1.17)
Cured  98 (58.7)  57 (33.1) 1.77 (1.38∼2.27) 835 (79.3) 0.72 (0.63∼0.82)
Completed  55 (32.9)  72 (41.9) 0.79 (0.60∼1.04) 13 (1.2)  26.02 (14.54∼46.56)
Default  6 (3.6)  20 (11.6) 0.31 (0.13∼0.75) 26 (2.5) 1.42 (0.59∼3.40)
Transfer out  5 (3.0) 16 (9.3) 0.32 (0.12∼0.86) 129 (12.3) 0.24 (0.10∼0.57)
Failed  1 (0.6)  3 (1.7) 0.34 (0.04∼3.27)  7 (0.7) 0.88 (0.11∼7.10)
Died  2 (1.2)  4 (2.3) 0.52 (0.10∼2.77) 17 (1.6) 0.72 (0.17∼3.10)

*Rate ratio with 95% confidence interval compared with the intervention group.

Table 3. Treatment outcomes in the intervention, conventional and health centers registered groups

Discussion

  Study cases were selected from eight teaching hospi-

tals, to maximize the number of cases, increase effi-

ciency of case holding activity with more patients per 

PHN during a limited study period. It is well known 

that compliance of patients, appropriate treatment regi-

men, initial drug resistance and adverse drug reactions 

are important factors influencing the success of TB treat-

ment
8,9

. This study focused on improving treatment effi-

ciency in the private sector by strengthening case hold-

ing activities to improve compliance by using a PHN 

intervention.

  Hong et al
6
 reported that 65.3% of the new cases 

treated at private clinics were prescribed an EHRZ regi-

men in 1993. In this study, 316 (91.9%) cases were 

treated with the EHRZ regimen, suggesting a more ex-

tensive use of this regimen than previously. However, 

the inclusion of private clinics alters the nature of the 

statistics because in our study the participating facilities 

that were teaching hospitals, with internship or resi-

dency programs, are more likely to use the most cur-

rent available chemotherapy. In the intervention group, 

the mean duration of treatment with the EHRZ regimen 

was two months shorter than the conventional group. 

The limited study period, however, may have skewed 
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these results. Case registration for the intervention 

group began in August 2001, but for the conventional 

group, cases prior to August 2001 were selected retros-

pectively. Consequently, while 47 cases in the inter-

vention group were still undergoing treatment, only two 

cases in the conventional group had not completed 

treatment by the end of the study. Therefore, the mean 

treatment duration of 9.4 months for the conventional 

group is more likely to represent the current treatment 

period implemented at general hospitals. Leff et al. re-

ported that in 1996, the treatment duration for patients 

treated with EHRZ regimen was approximately eight 

months
10
. Prolonged treatment of TB patients in the pri-

vate sector frequently occurs in other countries also11-17.

  Most patients generally favor large hospitals over small 

clinics or HCs, even with a national health insurance 

program that covers the burden of most fees treatment 

efficiency in the private sector is generally lower than 

in the public sector. This disparity results from a differ-

ence in case-holding activities. TB control workers in 

HCs ensure that cases receive thorough health educa-

tion and case-holding activities which are supplemented 

by follow up programs, usually via telephone calls. 

Unlike the public sector, private physicians commonly 

omit or have difficulty in performing case- holding activ-

ities, including default tracing. In this study, by improv-

ing case-holding activities, default and transfer-out cases 

were reduced, resulting in more desirable treatment 

outcomes. Moreover, the success rate of the inter-

vention group was increased much higher than that of 

the HCs. However, the cure rate of the intervention 

group was somewhat lower than that of the HCs this 

may have been due to the lack of sputum examination 

monitoring by private physicians. Hong et al. reported 

that only 24.4% of general practitioners perform peri-

odic chest X-rays and sputum examinations during pa-

tient treatment
18
. Vyas et al. reported that 56.8% of pri-

vate physicians believe that sputum examinations were 

essential for monitoring TB treatment
19

. Due to in-

sufficient treatment monitoring via sputum examina-

tions, 32.9% and 41.9% of the intervention and conven-

tional group, respectively, were classified as completed 

rather than cured. As a result of the limitations of a non 

randomized study, performance of follow up sputum 

examination was higher in the study group than in the 

conventional group. This bias might have contributed 

to a higher completion rate in the conventional group. 

The cure rate may have also been higher if the study 

cases had been monitored regularly with sputum 

examinations. Therefore, it is clear that private physi-

cians should follow more rigorously the current guide-

lines of treatment and monitoring of TB patients includ-

ing sputum examinations.

  The location of the healthcare seemed to be an im-

portant factor influencing treatment success in the study 

cases. The hospitals in Seoul had more favorable re-

sponses than those at community sites; this was likely 

due to the accessibility of the hospitals in Seoul. 

Hospitals in local communities treat patients residing in 

rural areas also. Differences in Socio- economic posi-

tion, between individuals in Seoul and other cities may 

also have influenced the results.

  In regard to the questionnaire survey conducted in 

134 cases whose treatment was completed, 97% replied 

that the case-holding activities of the PHN was helpful 

for treatment completion and responding to medical 

problems during treatment. It can therefore be con-

cluded that most TB patients in the private sector would 

like increased assistance during treatment. In order to 

avoid unnecessary conflicts between the public and pri-

vate sector regarding patient treatment, PHN may be-

come members of non-govenmental organizations. How-

ever, the greatest utility for the PHN may be the local 

communities where medical facilities for TB patients are 

more limited. They could provide case-holding activities 

such responsibilities would seem more appropriate for 

health workers providing services in the public sector.

  Case selection using double blind methodology was 

not used in this study; this was due to the limited study 

period for selection of sufficient cases and determi-

nation of treatment outcomes. Therefore, we are unable 

to exclude the possibility that physicians participating 

in this study may have been more biased to one group. 

If so, the conventional group may have received more 
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attention to increase their success rate by enhancing the 

quality of treatment, as opposed to the intervention 

group, by avoiding criticism of poor case management.

  Favorable treatment outcomes and patient satisfaction 

with the role of the PHN support consideration of the 

implementation of a public-private collaboration model 

for enhancing treatment outcomes in the private sector. 

However, there are several barriers to public- private 

collaboration for TB care such as: interest in profit, 

treatment patterns not in accordance with standard regi-

mens and low priority of public health functions in the 

private sector. To have a successful relationship be-

tween the public and private sectors, it is essential to 

show transparency, mutual respect and understanding, 

cooperative participation, and active involvement of the 

private sector at all levels
20

. In order to accomplish the 

above, it is necessary to strengthen the role of the gov-

ernment in regulatory affairs, sharing information, and 

the financing of public health interventions, all in part-

nership with the private sector21.
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