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Objective: 1) To assess patient delay among new
smear-positive pulmonary tuberculosis (PTB) patients in
accessing health services in seven FIDELIS (Fund for Inno-
vative DOTS Expansion through Local Initiatives to Stop
TB) projects from 2003 to 2008 in China; 2) to compare
treatment delay by province; and 3) to assess factors as-
sociated with delay.

Method: Records of new smear-positive PTB patients
were reviewed. Data sources were the consultation book,
laboratory register, patient record, treatment card and
the PWLAHS (people with limited access to health ser-
vices) evaluation form. Data were collected using a stan-
dard questionnaire, cross-checked by staff from the sites
and by the International Union Against Tuberculosis and
Lung Disease (The Union) and analysed by The Union.
Results: Of the 75401 new smear-positive PTB patients
included in the study, 63-89% were PWLAHS. The aver-
age gross domestic product of the project sites and at na-
tional level were respectively US$557 and US$998. The
median patient delay was 93 days (range 68-128). De-
lays were longer among females, older patients, rural res-
idents and PWLAHS. Delayed access to health services
was significantly associated with a greater number of
symptoms.

Conclusion: Patient delay in accessing health care in
China was lengthy; TB care and control needs to be
improved.

Delays in diagnosis and treatment of tuberculosis
(TB) may result in higher mortality and morbid-
ity due to prolonged disease and the development of
complications, as well as increased risk of further
transmission of infection.! Delay in accessing TB care
is common in both industrialised and developing
countries. However, there is no international consen-
sus on what constitutes an acceptable delay.!

The 2000 National TB Prevalence survey revealed
two major reasons for patients not accessing TB care:2
1) ignoring symptoms or not understanding their sig-
nificance, and 2) financial difficulty. It reported that
67% of TB patients identified by the survey had never
been diagnosed with TB, and 43% had not sought any
health care at all. Several reports indicate that patient
delay in accessing TB care is common in both rural
and urban areas in China, with the length of delay
varying from 21 to >80 days;3-5 however, there has
been no extensive study across provinces/cities to doc-
ument the actual situation. This paper 1) reports on
patient delay in accessing health services among the

75401 new smear-positive pulmonary TB (PTB) pa-
tients detected by the seven FIDELIS (Fund for Innova-
tive DOTS Expansion through Local Initiatives to Stop
TB) projects in China; 2) compares treatment delay by
province; and 3) assesses factors associated with delay.

METHODS

Design

This was a cross-sectional study; the main outcome
measured was treatment delay in the seven FIDELIS
projects in China from 2003 to 2008.

Settings and sites

To address the urgent issue of inadequate global TB
case detection, the Canadian Government, through
the Canadian International Development Agency
(CIDA), provided support to the International Union
Against Tuberculosis and Lung Disease (The Union,
Paris, France) to embark on a ground-breaking initia-
tive. The FIDELIS project aimed to increase case detec-
tion of new smear-positive TB cases while maintaining
high cure rates.® Project applications were reviewed by
an independent panel of experts, and were selected for
funding based on the proposed interventions and on
the estimated increase in case finding of people with
limited access to health services (PWLAHS).

Of the 15 FIDELIS projects in China, seven were se-
lected for evaluation in this study. We selected one
from each region (geographically combining several
adjacent provinces) as representing middle-level eco-
nomic development settings in the region. Two proj-
ects were selected from regions with more than two
FIDELIS projects. The types of interventions are shown
in Table 1. The mean GDP in the selected sites and in
those not selected was respectively US$557 (ranging
from US$382 in Guizhou to US$690 in Jiangxi) and
US$632 (Table 2).

Study population

The study population comprised consecutively diag-
nosed patients with new smear-positive PTB registered
between 1 May 2004 and 31 January 2008 in the se-
lected projects.

Definitions
New smear-positive PTB: a smear-positive TB patient
who had never received treatment for TB for as much
as one month.

Patient delay: interval (>0 days) between the onset
of symptoms and the first visit to a health care
facility.
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TABLE 1 Types of interventions used in the seven FIDELIS projects in China, 2003-2008

Sputum

Mobilise  collection or Involve Involve Involve Involve

school- smear at  Mobilise rural Improve  Trace TB general women’s  township  Intensive Provide
Project site  children  township community  doctor  TB services suspects hospital  associations staff IEC incentives
Anhui ° °
Chongqing ° °
Guizhou o
Jiangxi °
Jilin ° ° °
Shaanxi ° °
Xiangyang ° ° °

FIDELIS = Fund for Innovative DOTS Expansion through Local Initiatives to Stop TB; TB = tuberculosis; IEC = information, education and communication.

TABLE 2 Background information on the seven FIDELIS projects at the time of starting the project by site,

China, 2003-2008

Population covered

millions
Location GDP per capita Population
Site in China $us millions n (%) PWLAHS %*
Anhui Mid-east 637 63 15 (24) 85
Chonggqing South west 619 31 18 (58) 63
Guizhou South west 382 38 38 (100) 83
Jangxi South east 690 42 29 (69) 80
Jilin North east 581 27 20 (74) 89
Shaanxi North west 512 28 11 (39) 87
Xiangyang North west 479 8 8 (100) 87

*PWLAHS defined by score derived from 13 questions in a standardised questionnaire.
FIDELIS = Fund for Innovative DOTS Expansion through Local Initiatives to Stop TB; GDP = gross domestic product; PWLAHS = patients

with limited access to health services.

PWLAHS: a specially designed questionnaire was used in the
project to assess the period from symptom onset to initiation of
anti-tuberculosis treatment, as well as the type of health care pro-
vider visited. Patients were graded according to the items on the
questionnaire; those with the highest values for items relating to
delay were regarded as PWLAHS.

Chest X-ray (CXR) cavity: cavities were identified on CXR by
two medical officers/radiologists at the TB clinics/hospitals, and de-
fined according to the national TB guidelines as well as the Practical
Diagnostic Image Atlas for Pulmonary Tuberculosis published by
the TB Branch of the China Medical Association (Beijing, China).”8

Data collection and recording

A standardised questionnaire used for data collection and record-
ing contained questions on demographic information, the pa-
tient’s PWLAHS status, disease history and health care-seeking be-
haviour from the onset of symptoms to commencement of
anti-tuberculosis treatment. Data sources were the consultation
book, laboratory register, patient records, treatment cards and
PWLAHS evaluation form. If the patient was only able to recall
the month and not the specific date, the 15t day of the month
was automatically assigned. The questionnaire was compiled by
county/district TB clinic staff and reviewed by prefectural and
provincial TB control staff. Supervision and site visits were carried
out by Union staff and the contractor of the FIDELIS projects
within 3 months of beginning the project.

Data analysis and statistics
A database was created using EpiData 3.1 (EpiData Association,
Odense, Denmark). Individual patient data were received and

cross-checked by the staff at the Union China Office, then dou-
ble-entered into the database and analysed using SAS version 9.1
(Statistical Analysis System Institute, Cary, NC, USA). The two
groups were compared using the Mann-Whitney test; the Krus-
kal-Wallis test was used for three or more groups. The level of sig-
nificance was set at o = 0.05.

Ethics approval

A formal agreement was signed between The Union and national
authorities implementing the FIDELIS projects. As the study eval-
uated routinely collected patient information, formal ethics ap-
proval was deemed not to be necessary. Patient information was
handled only by care givers, and no individual identifiers were re-
vealed to individuals outside the health service.

RESULTS

Of 81573 new smear-positive PTB patients whose data were col-
lected, 6172 (7.6%) were excluded due to incomplete keying in-
formation or duplicate records; a final 75401 new smear-positive
PTB patients were included in this study.

FIDELIS projects provided services to 139 million individuals
in various regions of China. At the time the projects were initi-
ated, the proportion of patients judged as having limited access
ranged from 63% (Chongqing) to 89% (Jilin).

Patient delay among patients registered in the projects is
shown in Table 3. The distribution of patient delay was skewed to
the right. The median delay for all patients in the projects was 93
days (range 68-128).
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TABLE 3 Number of records collected and validated and patient
delay in accessing health services after onset of tuberculosis
symptoms in seven FIDELIS projects by project, China, 2003-2008

Included after Patient delay

validation days .
Enrolled Interquartile
n n (%) Median + SD range
Anhui 16215 14343 (88.5) 71+3.4 93
Chongging 8574 8216 (95.8) 92+4.0 98
Guizhou 12504 9539 (76.3) 68 £3.5 77
Jiangxi 19891 19278 (96.9) 95+2.7 112
Jilin 9034 8714 (96.5) 93+1.0 30
Shaanxi 6425 6422 (99.9) 100+ 7.0 98
Xiangyang 8930 8889 (99.5) 128+ 2.0 130
Total 81573 75401 (92.4) 93+1.3 97

FIDELIS = Fund for Innovative DOTS Expansion through Local Initiatives to Stop TB;
TB = tuberculosis; SD = standard deviation.

The association of delay with various factors is shown in Table 4.
Delays were longer for females, older patients, rural residents and
those judged to be PWLAHS. Delayed access to health services was
significantly associated with a greater number of symptoms and
more extensive disease on CXR.

TB patient delay in China 67

DISCUSSION

The median patient delay was 93.0 days, in line with interna-
tional reports,191° but much longer than that reported from pre-
vious small-scale studies in China.3>#1!! This finding reflects the FI-
DELIS focus on PWLAHS. The median patient delay among the
seven projects varied between 71 and 128 days.

The average GDP per capita in the seven FIDELIS project areas
was equal to 55.8% of the national GDP (US$998) at that time.12
Financial barriers to seeking TB care was also partially highlighted
in the study. In the regions of Anhui, Jiangxi and Chongqing,
which had a slightly higher GDP, the median patient delay was
shorter. In contrast, Shaanxi and Xianyang, which had the lowest
GDP, demonstrated a much longer median patient delay.’? How-
ever, the shorter periods of patient delay in Guizhou and Jilin do
not correlate with their economic indicators. A well-established TB
network, the sound health education component in the FIDELIS
projects, as well as active case finding, such as using primary
schoolchildren to deliver information, education and communica-
tion (IEC) material to parents or grandparents with presumed TB
symptoms and to return the TB forms back to the school, may
contribute to improved health care seeking behaviour among pa-
tients.!3 Furthermore, this change in health-seeking behaviour
may be due to the FIDELIS projects and/or other projects in the

TABLE 4 Factors associated with patient delay (in days) of 75401 new smear-positive TB patients registered in seven FIDELIS

projects, China, 2003-2008

Median delay
Factor n days Interquartile range X2 P value
Sex
Male 53124 93 97 1990947749.5 <0.0001
Female 22277 93 95
Age (male), years
0-14 279 89 88 48.5 <0.0001
15-54 34130 92 94
=55 18715 94 105
Age (female), years
0-14 321 91 90 48.9 <0.0001
15-54 16082 93 92
=55 5874 96 108
Residence
Urban male 9112 92 93 105.6 <0.0001
Rural male 44012 93 98
Urban female 4310 92 91 449 <0.0001
Rural female 17967 94 97
Number of TB
symptoms
0-2 39153 92 99 302.1 <0.0001
=3 36248 94 89
Chest X-ray results
Without cavity 68826 93 96 295.8 <0.0001
With cavity 5928 96 107
Uncertain 647 30
Limited access to
care*
Yes 54821 102 72 19204.3 <0.0001
No 20105 28 50
Uncertain 475 93

*Defined based on score derived from 13 questions in a standardised questionnaire.
FIDELIS = Fund for Innovative DOTS Expansion through Local Initiatives to Stop TB; TB = tuberculosis.
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same areas at the same time or before the study. Some previous
studies in China reported better TB control, with patients spend-
ing less on TB care, in project areas than in non-project areas.1#15
Other TB control projects were being run by the World Bank
(Washington DC, USA), the Chinese Ministry of Health (Beijing,
China), the Global Fund (Geneva, Switzerland) and FIDELIS in
Chongqing, Guizhou, Jiangxi, Anhui and ]Jilin. Shaanxi and
Xianyang possibly had longer patient delays due to the lower
number of TB control projects or late launch of the projects. How-
ever, one study reported that patient delay in accessing TB care in
a county using DOTS was longer than in a non-DOTS-using
county. Such comparative analysis needs further data extraction
and research, and was therefore outside the scope of this paper.

As in other studies, this study group was predominantly
male.1916 Qur study findings share other similarities with these
studies.”-19 Around 30% of the 75401 TB patients registered were
female and experienced longer patient delays. Longer delays
among females in accessing TB care may be due to sex differences
in socio-economic status and educational level. A recent study
found that only 15% of women knew that prolonged cough for
=3 weeks was a symptom of TB, and were more likely to seek
health care than men after the onset of TB symptoms. They were
also more likely to visit low-level health care providers or phar-
macies.!” This health care seeking pathway may also cause health
service delays among female patients.

We observed that delays in accessing health services were sig-
nificantly associated with increased age. The effect of age on delay
would potentially be affected by economic status and educational
level as well as general socio-economic status.202! Previous reports
have indicated that less educated patients had less access to knowl-
edge about TB, and would therefore be less aware of the potential
implications of symptoms.31922 They may also ignore TB symp-
toms due to existing comorbid conditions, such as smoking or
chronic cough.'¢ Our study is in agreement with previous study
findings that both male and female patients in rural areas experi-
ence much longer delays.!011,23 In addition to economic reasons,
this could also be due to the limited medical resources in rural and
remote areas, as well as limited access to IEC materials.19.24

Reasons for the longer delays in the 15-54 year age group than
in the 0-14 year age group could be due to a combination of many
social factors: as 15-54 year olds are of working age, they may not
be able to take time away from work to visit health services. An-
other intriguing finding that requires further study was that timely
accessing of medical services was not consistent with the severity
of TB symptoms or extent of lung damage. Longer delays generally
result in more symptoms and advanced cavitation. Of the 75401
new smear-positive TB patients, 48% had =3 TB symptoms and
8% had lung cavities on CXR; however, these subgroups also expe-
rienced much longer patient delays. This finding contradicts the
traditional assumption that patients with more TB symptoms
would consult a health care provider earlier.?2 Some previous re-
ports showed that TB patients with more severe TB symptoms,
particularly those with haemoptysis, were less likely to experience
delay in accessing TB care.?5-27 One of the possible reasons for lon-
ger delays in our study may be that study patients did not perceive
prolonged cough, fatigue, fever, weight loss and night sweat as
symptoms of TB, or this might have been further complicated by
financial limitations. As passive case finding, i.e., the method
whereby patients with symptoms voluntarily access health facili-
ties, is the main strategy for the identification of TB patients, this
finding suggests that there is room for improved TB case finding
by encouraging patients with symptoms suggestive of TB to access
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services in a timely manner. Similar findings were observed in rela-
tion to health service delay; however, this was not addressed in
the present paper. Although those with =3 TB symptoms should
be more likely to attract the attention of health workers, this sub-
group had much longer health service delay than those with <3
TB symptoms. This shows that both patient awareness about TB
symptoms and health worker ability to identify patients with pre-
sumed TB need improvement. A previous report suggested that
better training of health care workers and distribution of educa-
tional material could improve case finding.28

In terms of CXR results (Table 4), it is not known why patients
with lung cavity had slightly longer delay in accessing TB care
than those without. Possible reasons could be the high propor-
tion of patients with PWLAHS and/or the high proportion of rural
residents. However, any further analysis would require further ad-
justments for age, sex and socio-economic status.

There are some limitations in our study. Overall, we collected
data from seven FIDELIS projects of the 15 available. This may be
subject to potential selection bias. We did not collect data on the
type of health care institution patients initially visited, nor did we
analyse individual delay in relation to the patient’s economic sta-
tus. Furthermore, data on the type of patients attending township
health centres and the other types of health facilities were not col-
lected. Some previous studies reported that socially disadvantaged
patients, such as the unemployed, rural to urban migrant workers
and those without health insurance are at high risk of patient de-
lay,19.29,30 as these patients were more likely to visit low-level health
care providers.’92° Finally, we did not interview patients directly,
but relied on information already collected in routine settings.

The strength of this study is that data on a large number of pa-
tients from routine TB services reflecting conditions in the field
were collected.

CONCLUSION

This study provides direct evidence of patient delay using large pa-
tient populations from routine TB services across several provinces
in China. As one of the world’s highest TB burden countries, there
would be substantial potential public health benefits if patient de-
lay could be reduced by addressing the issues raised in this study.
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Objectif : Evaluer le délai d’acces aux services des santé de nouveaux
patients atteints de tuberculose pulmonaire (TBP) a frottis positif
détectés au sein de sept projets FIDELIS (Fund for Innovative DOTS
Expansion through Local Initiatives to Stop TB) exécutés en Chine
entre 2003 et 2008 ; 2) comparer les retards du traitement par
province ; et 3) évaluer les facteurs associés aux retards.

Méthode : Les dossiers des patients TPB a frottis positif ont été
revus. Les données émanaient du registre des consultations, de
celui du laboratoire, des dossiers des patients, des cartes de
traitement et des formulaires d’évaluation des personnes ayant un
acces limité aux services de santé (PWLAHS). Les données ont été
recueillies grace a un questionnaire standard et vérifiées par le
personnel des sites et de I'Union Internationale contre Ia

Tuberculose et les Maladies Respiratoires (L'Union) et analysées par
L'Union.

Résultats : De 75401 nouveaux patients atteints de TBP a frottis
positif, 63-89% étaient des PWLAHS. Le produit intérieur brut moyen
des sites du projet et du niveau national était de 557 et 998 $US
respectivement. Le délai médian d’acces aux soins était de 93 jours
(extrémes 68-128). Ce délai était plus long pour les femmes, les
patients agés, les résidents ruraux et ceux estimés étre des PWLAHS.
Ce délai d'accés aux services était significativement associé a un
nombre de symptomes plus élevé.

Conclusions : Le délai d’acces aux services de santé en Chine est long
et offre des opportunités d’amélioration en matiére de lutte contre la
TB et de traitement.

Objetivo: 1) Evaluar el retraso en el acceso a los servicios de salud de
los pacientes en quienes se diagnosticé tuberculosis pulmonar (TBP)
con baciloscopia positiva en siete centros del Proyecto FIDELIS (Fondo
para la Expansién Innovadora de DOTS por conducto de Iniciativas
Locales a fin de poner Alto a la Tuberculosis) del 2003 al 2008 en la
China; 2) comparar el retraso en el tratamiento entre provincias; y 3)
evaluar los factores asociados con estos retrasos.

Método: Se analizaron las historias clinicas de los pacientes con TBP
y baciloscopia positiva. Las fuentes de los datos fueron los libros de
consulta, el registro de laboratorio, las historias clinicas, las tarjetas de
tratamiento y el formulario de evaluacién de las personas con acceso
limitado a los servicios de salud. Se recogieron los datos mediante un
cuestionario normalizado y verificado que analizaron profesionales de
los centros locales y de la Unién contra la Tuberculosis y las
Enfermedades Respiratorias.

Resultados: Se incluyeron en el estudio 75401 casos nuevos de
TBP con baciloscopia positiva. El producto interno bruto promedio
por habitante a escala de los centros del proyecto era 557 USD y a
escala nacional era 998 USD. De los pacientes con TB, entre el 63%
y el 89% contaban con un acceso limitado a los servicios de salud.
La mediana del retraso de los pacientes en acceder a la atencién fue
93 dias (extremos 68 a 128 dias). Los retrasos fueron mas
prolongados en las mujeres, los pacientes de mayor edad, los
residentes en zonas rurales y las personas que se calificaron con un
acceso limitado a los servicios sanitarios. El acceso tardio a los
servicios de salud se asocié de manera significativa con una mayor
cantidad de sintomas.

Conclusién: Se observé un retraso considerable de los pacientes
para acceder a la atencién de salud; esta situacion ofrece
oportunidades para mejorar la atencion y el control de la TB.
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