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Background  
Chronic respiratory diseases (CRDs) such as Chronic obstructive pulmonary disease 
(COPD), Asthma and post-tuberculosis lung disease (PTLD) are a growing public health 
concern in India. Early diagnosis and management of CRDs require a good quality 
spirometry test, a technician to conduct spirometry and a chest physician to interpret the 
results. In India, these are not available at the primary care level. This study reports the 
feasibility of a large-scale CRD diagnosis and management program in primary care using 
a unique point-of-care spirometry solution, Briota PFT in a Box™. 

Methods  
A community-based cross-sectional study was conducted among 15,602 adults in Dindori 
Taluka (subdivision), Nashik, Maharashtra state. This study was part of a holistic CRD 
diagnosis and management program SAVE™ (Spirometry Assisted Virtually Early). Make 
In India point of care solution Briota PFT in a Box™ was used. A House‐to‐house 
community-based assessment checklist (CBAC) survey, 4-parameter spirometry test, 
15-parameter pre and post-bronchodilator spirometry test and a software-assisted 
medical examination by the medical officer at primary care were conducted. Software was 
used to generate CRD diagnosis and lung health score (LHS™). The diagnosis was verified 
by the chest physician. Confirmed diagnosed patients were provided treatment and 
offered a patient support program. Interviews were conducted with the patients, nurses, 
doctors and public health officials for understanding feasibility and documenting 
learning from program SAVE™. 

Results  
Out of 15,602 adults surveyed, total 4,937 (31.6%) were identified as “CRD high risk”. 
1231 participants based on medical examination, spirometry tests and software analysis 
were identified as CRD candidates by medical officers at primary care. 1154 participants 
out of 15,602 (7.4%) were confirmed diagnosed as CRD patients post independent 
evaluation by chest physicians. At the time of follow-up, 537 patients (75% of 712 
patients enrolled in patient support program) reported improvement in symptoms and 
high satisfaction with the program. District health officer, Medical officers, nurses, 
Accredited Social Health Activist (ASHA) from the primary health care centers confirmed 
ease of use and feasibility of using Briota PFT in a Box™ in program SAVE™. Outcome 
and learning from program SAVE™ was documented and submitted to Ministry of Health 
and Family Welfare Government of India. 

Conclusions  
CRD diagnosis and management in large scale settings in primary healthcare level using 
a point of care spirometry solution Briota PFT in a Box™ is highly feasible. 
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Chronic Respiratory Diseases (CRD), most commonly 
asthma and chronic obstructive pulmonary disease (COPD), 
but also post -tuberculosis (TB) lung disease, bronchiecta-
sis, interstitial lung disease (ILD), including post-covid se-
quel are common public health challenges, with high preva-
lence and mortality rates globally, especially in low- and 
middle-income countries (LMICs).1‑3 Symptoms such as 
cough, phlegm, shortness of breath, chest tightness and 
wheezing are disabling features of CRDs that contribute to 
poor health-related quality of life, negative impact on fam-
ily, work and societal roles, and stretching utilisation of 
healthcare resources. CRDs contribute to a very high eco-
nomic burden.4 

Despite the high morbidity and mortality of CRDs, 
awareness of the true economic and societal impact of 
CRDs in LMICs is often low, with limited robust data on the 
true burden of disease in these countries. Underdiagnosis 
and incorrect diagnosis are the major hurdles in getting the 
true prevalence of these conditions, which further makes 
it complicated by debates over using spirometry thresh-
olds (fixed ratio vs lower limit of normal) and predictive 
value of (largely non-specific) respiratory symptoms.5 Fur-
ther, those diagnosed or diagnosed lately are not managed 
and treated appropriately due to low awareness and knowl-
edge among the general practitioners.6,7 

Additionally, there are a few more issues which make 
it difficult to combat CRDs, such as a) Non-availability of 
spirometry (considered the gold standard in CRD diagnosis) 
for screening and diagnosis of CRDs, especially at rural, 
semi-urban, remote, tribal level; b) High cost of PFT ser-
vices in private health sector making it unaffordable for 
rural & urban poor (a full PFT costs around USD 14.40); 
c). Long distances hampering accessibility - multiple visits, 
loss of wages, poor compliance, cost of travel, lodging, etc. 
District hospitals have a long waiting time due to the large 
number of patients and inadequate manpower and infra-
structure to cope. This leads to poor health outcomes due 
to a lack of appropriate and timely interventions at the pri-
mary care level in India.8,9 

While spirometry is considered a Global Initiative for 
Chronic Obstructive Lung Disease (GOLD) standard for 
COPD and Asthma diagnosis, there is a caveat on the appli-
cation of spirometry. The information obtained on spirom-
etry may be misleading if meticulous quality control is not 
exercised in equipment selection and maintenance, calibra-
tion, operator training and competence, and patient perfor-
mance.10 It is also imperative that prediction equations de-
veloped in the local population are used to interpret data 
and avoid misclassification that is inevitable if inappropri-
ate equations are used. The equations for the Indian pop-
ulation, using the current standardisation of spirometry, 
have been published recently.11 

This gap in primary care has led to the advent of innov-
ative digital “Make in India” solutions like Briota PFT in a 
Box™. This unique point of care solution includes a hand-
held digital spirometer SpiroPRO®, AI (Artificial Intelli-
gence) first clinical decision support system software CDSS 
and remote spirometry verification. This point of care so-
lution has been designed and validated to meet the unique 

needs of CRD management in primary healthcare settings. 
It is portable, cost-effective, and capable of providing accu-
rate and immediate results while reducing the need for fre-
quent device calibration, and specialised technical exper-
tise. 
Briota PFT in a Box™ is used in the SAVE™ (Spirometry 

Assisted Virtually Early™) program. SAVE™ is first of its 
kind holistic program for CRD screening, diagnosis and 
management at primary healthcare for rural India. SAVE™ 
is designed as a community health program based on con-
sultations with various stakeholders in community and pri-
mary health care. These stakeholders included represen-
tatives of the non-communicable disease cell, Ministry of 
Health and Family Welfare Government of India, various 
state health departments in India and K.E.M. Health Re-
search Center Pune, Maharashtra, India. A cross sectional 
study covering 15,602 participants from 42 villages in Din-
dori subdivision of Nashik district, Maharashtra state was 
conducted as part of program SAVE™. 

METHODS 

This study was performed as part of program SAVE™. Pro-
gram SAVE™ has a 5-step strategy for CRD management: 
1. assessment – house to house survey 2. screening – 4 
parameter expiratory only spirometry test 3. Diagnosis – 
15 parameter pre and post bronchodilator spirometry test 
4. CDSS assisted CRD diagnosis and treatment at primary 
healthcare 5. Expert consultation. In this study, the same 5 
steps were following. First our team of locally hired and ex-
pertly trained SAVE™ coordinators successfully executed a 
house to house survey using a mobile app. This survey cov-
ered community-based assessment checklist (C-BAC) ques-
tionnaire, encompassing 2 sections – Group A (generic risks 
for non-communicable diseases) and Group B (specific risks 
for CRDs and symptoms). The survey was conducted house 
to house. In many villages the survey was completed with 
the help of community health workers - Accredited Social 
Health Activist (ASHA). Prior to the scheduled day of sur-
vey, a team of SAVE™ coordinators visited the village and 
shared details on program SAVE™ with the local adminis-
trative body, displayed posters, distributed pamphlets, and 
conducted community meetings with the villagers with 
support from ASHA. On the day of the survey, SAVE™ co-
ordinators-initiated house to house surveys in each house-
hold starting from a central part of the village. Verbal con-
sent was obtained from the head of the family or the senior 
most member present in the house before asking any ques-
tions to the family. In cases where there were refusals, the 
residence was locked, or no adult members were available 
at the time of the survey, the next house was approached. 
SAVE™ coordinator first administered C-BAC survey Group 
A, which included questions related to generic risk factors 
for non-communicable diseases (NCDs) and information 
about any existing chronic diseases. Based on the re-
sponses, a risk assessment score “Group A” was generated 
by the mobile application. Participants with a high-risk 
score were further administered with questionnaire Group 
B, specifically designed for screening of CRDs. Group B in-

Using spirometry for screening and diagnosis of chronic respiratory diseases in primary health care: findin…

Journal of Global Health Reports 2



cluded information about smoking habit, CRD symptoms, 
breathlessness, mucus production, wheezing, reduced 
physical activity, fitness for spirometry etc. Based on the 
responses, a new risk score “Group-B” was generated. Par-
ticipants were provided with printouts of healthy lifestyle 
and, smoking and tobacco cessation guidelines. Based on 
the risk score “Group-B”, participants were administered a 
4-parameter expiratory only spirometry test at the house 
or at nearest community health center. This test was con-
ducted using Briota SpiroPRO® device and mobile appli-
cation. Each participant who has taken the 4-parameter 
spirometry test, was provided with a SAVE™ CRD screening 
card. This card displayed a Red, Yellow or Green classifica-
tion color code. Appropriate classification color code was 
marked based on the report generated in the mobile appli-
cation . If a particular participant was marked with Red or 
Yellow color classification code, he/she was scheduled for 
a pulmonary function test (PFT) examination at the PHC. 
If the participant was provided with a CRD screening card 
with Green color classification code patient was advised on 
healthy lifestyle and smoking cessation if applicable. 
When participant visited primary health care center with 

a Red or Yellow colour classification CRD screening card for 
PFT test, SAVE™ coordinator, trained in Spirometry admin-
istered a 15-parameter pre and post bronchodilator spirom-
etry test. Spriometry was administered using a calibrated 
spirometer device SpiroPRO®, as shown in figure 1 (panel 
a). 15 minutes after administration of Salbutamol 400µg, 
reversibility was tested for pre and post bronchodilator con-
ditions. The PFT report was generated on the mobile ap-
plication and was available in Briota CDSS system. SAVE™ 
coordinator or a nurse entered clinical history for each pa-
tient in CDSS. Medical officer performed clinical examina-
tion and answered questions in Briota CDSS. Briota CDSS 
then provided probable CRD diagnosis and recommended 
treatment path for each patient. This CRD diagnosis and 
treatment path was cross checked by the chest physician 
available at district hospital in person or via a tele-con-
ference. Briota CDSS provided lung health score (LHS™) 
for each patient. LHS™ was generated based on the pro-
prietary machine learning models for clinical evaluation, 
spirometry tests, clinical investigations, medical examina-
tion findings, disease classification etc. The LHS™ was fur-
ther used as a reference point during disease management 
phase. Briota CDSS adheres to guidelines of Global initia-
tive for chronic Obstructive Lung Disease (GOLD) for COPD 
and Global Strategy for Asthma Management and Preven-
tion (GINA) for Asthma. 
Each confirmed diagnosed patient was offered a patient 

support program – Systematic Intervention Agent (SiA®) 
program included training sessions on inhaler technique 
and breathing exercises. 
SAVE™ coordinators and medical officers were trained 

by a local team of researchers and chest physicians to con-
duct PFT according to the ATS and European Respiratory 
Society (ERS) guidelines12 and on how to use Briota Spiro-
PRO® and Briota CDSS. 
Various forms were filled and records maintained by 

SAVE™ coordinators at various stages of participant flow. 

Figure 1. Briotasystem - Panel a. SpiroPRO device,       
Panel b. Mobile application, Panel c. Briota CDSS.         

This data was compiled on a weekly basis and a regular re-
view was conducted for maintaining data sanctity. 
Participants were excluded from the 4-parameter and 

PFT spirometry test for safety concerns, if they: 

If recommended by a medical officer, participants with 
active symptoms of tuberculosis (TB) were provided with an 
X-ray via a portable digital X-ray unit. If TB suspected then 
the participant was further referred for TB diagnosis as per 
TB screening and diagnosis protocol of national TB elimi-
nation program (NTEP). 

SETTING 

This study was conducted in Dindori Taluka (subdivision) 
of Nashik District of Maharashtra state in India. The major-
ity (55%) of the population of Dindori Taluka is tribal (15). 
This study focused on 42 out of 158 villages, in the Dindori 
Taluka, covered by 10 primary health centres in consulta-
tion with the District Health Officer (DHO) of Nashik dis-
trict and the office of Minister of State, Ministry of Health 
and Family Welfare, Government of India. 
. Subsistence farming and farm-labour are the main oc-

cupations in Dindori. There are very few private medical 
practitioners and the healthcare is predominantly provided 
through the public healthcare system which includes 1 
rural hospital, 10 primary health centres and 78 sub-centers 
and is integrated with district hospital Nashik, Maharashtra 
state India (16). 

SAVE™ COORDINATORS’ RECRUITMENT AND TRAINING 

30 SAVE™ coordinators from Nashik District, Maharashtra 
state, India were trained and employed under program 

• were seriously ill 
• were unable to comprehend or had any contraindica-

tion to perform spirometry 
• faced severe injury 
• received surgery to abdomen, chest, and/or eye in the 

past 3 months 
• had myocardial infarction in last 3 months 
• were hospitalised due to any cardiac illness in last 90 

days 
• were on treatment for tuberculosis 
• have any symptoms of tuberculosis 
• pregnant 
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SAVE™ for conducting the survey. All SAVE™ coordinators 
received PFT training from PFT experts and chest physi-
cians. 

QUESTIONNAIRE 

Informed by the literature review conducted,10,11 a range 
of validated questionnaires that had previously been used 
in LMICs to detect CRDs were considered. A participant 
with a high-risk score for Group A was further administered 
Group B questionnaire (Supplementary file 2 questionnaire 
B). We pilot-tested the questionnaires before actual use for 
the survey. Inputs and insights from various stakeholders, 
such as chest physicians, public health officials, senior sci-
entists and researchers from community health, were also 
incorporated for the development of the survey question-
naires. 

DATA ENTRY 

E-data were collected on the android mobile app as shown 
in figure 1, panel b using the survey questionnaires. 
Spirometry data was transferred over bluetooth from Spiro-
PRO® device to mobile app, which further transferred the 
data to a centralised server shown in figure 1, panel c. For 
data analysis, spirometry values were exported from the 
centralized server into excel files. Medical officers, nurses 
and SAVE™ coordinators made entries for clinical exam-
ination, symptoms, medical history etc. in Briota CDSS. 
Spirometry report printouts with corresponding graphs 
were available for quality checks and verification of the 
data. 

SAMPLE SIZE CALCULATION 

Based on discussions with District Health Officer (DHO) 
and chest physician of district hospital, with an objective of 
diagnosing 1000 confirmed CRD patients, considering CRD 
prevalence of 10% and non-responsiveness and dropout 
rate of 33% during various stages of diagnosis, a sample 
size of 15000 participants was selected for conducting a 
c-bac (community-based assessment checklist) survey for 
CRD risk stratification. The study was conducted among all 
adults and children 12 years and above residing in the se-
lected villages. 

PATIENT SUPPORT PROGRAM 

After the patient’s CRD diagnosis was confirmed, the pa-
tient was counselled and trained by SAVE™ coordinators on 
medicine adherence, diet, exercise, and smoking/tobacco 
cessation. SAVE™ coordinators were involved in coun-
selling and follow-up of these participants for treatment 
and management. Patients who agreed to enroll in the Sys-
tematic Intervention Agent (SiA®) patient support program 
were offered regular remote and in-person exercise, diet 
and mental health sessions. Out of the 1,154 patients with a 
confirmed diagnosis of CRD, based on various criteria such 
as willingness and availability of a smartphone at home for 
a video call, 712 patients (61.6%) were enrolled in Briota’s 

patient support and remote care program Systematic In-
tervention Agent - SiA® . Out of the 712 patients offered 
this program, 537 (75.4%) patients continued with it be-
yond the initial trial period of one month, whereas 175 pa-
tients (24.6%) dropped out after the trial period of 1 month. 

STATISTICAL ANALYSIS 

Statistical analysis was carried out using Stata version 15 
software. NCD risk factors and CRD risk factors were 
grouped together and analyzed for low/medium/high risk 
for CRD based on questionnaire A and questionnaire B re-
spective. Respiratory symptoms were grouped and analyzed 
as persons with chronic respiratory symptoms and persons 
without chronic respiratory symptoms. Sociodemographic 
profile and clinical profile were reported as mean (standard 
deviation) or number (percentage). Spirometry parameters 
FVC, FEV1, FEV1/FVC ratio was entered as a number. Briota 
CDSS diagnosis was entered as COPD – A, B, C, D, E based 
on GOLD diagnosis guidelines, Asthma – mild, medium se-
vere and PTLD – mild, medium, severe. Lung health score 
calculated by Briota CDSS LHS™ was entered as a number. 
Briota CDSS diagnosis was evaluated and compared with fi-
nal diagnosis for each confirmed diagnosed patient based 
on survey data, spirometry reports, clinical examination 
report, teleconsultation reports and Lung health score 
(LHS™) for that particular patient. 
A multivariable logistic regression model was used to look 

for association between Briota SpiroPRO® spirometry results, 
Briota CDSS diagnosis outcome, Final confirmed diagnosis 
and other sociodemographic and clinical factors. 

ETHICAL CONSIDERATIONS 

The study was approved by public health authorities of Din-
dori Taluka, Nashik District, Maharashtra State, India rep-
resented by District Health Officer and Chief Executive Of-
ficer of Nashik District as part of program SAVE™. The 
guidelines for CRD screening, diagnosis, management as 
outlined in NCD Revised Operational Guidelines 2023-30 
released by the Ministry of Health and Family Welfare, Gov-
ernment of India were referred by the authorities for the 
ethical consideration and approval. 
The patients have given their verbal consent for their 

images, videos and other clinical information to be used for 
the purpose of study . The patients understand that their 
names and initials will not be published and due efforts will 
be made to conceal their identity at image and video level, 
but anonymity cannot be guaranteed. 

RESULTS 
PARTICIPANT SURVEY AND SCREENING 

We surveyed a total of 15,602 participants based on the 
study questionnaire Group A and Group B. Total 4,937 
(31.6%) participants were risk stratified as a high risk for 
CRD. These 4,937 participants were scheduled for the 4-pa-
rameter spirometry tests (expiratory only) at their house or 
the nearest community health center. 
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Table 1. Steps followed for diagnosis confirmation      

Methods Assessment Screening Diagnosis Confirmation 

Tool used Survey using a mobile 
application 

SpiroPRO® - 4 Parameter 
Test 

SpiroPRO® - 15 parameter test followed by 
clinical examination 

Conducted 
by 

Volunteers Trained technicians SpiroPRO® trained technicians and doctors, 
specialists 

Conducted 
at 

Home SC PHC 
RH 
DH 

PHC – Primary Healthcare Center 

In the initial 90 days 2,987 (60.5%) participants attended 
the scheduled appointments. 128 (4.3%) participants from 
the scheduled appointments were reported unfit for the 
spirometry test. A 4-parameter expiratory spirometry test 
was successfully administered for 2,859 (95.7%) partici-
pants. 
Based on the symptoms and 4-parameter spirometry test 

results, participants were categorized into 3 categories for 
CRD probability: 1. green—healthy lungs—1012 (35.4%) 
participants; 2. yellow—medium probability for CRD—743 
(26%); 3. red—high probability for CRD—1104 (38.6%). Par-
ticipants under the red and yellow categories were asked to 
visit the designated primary health care center (PHC). 
All of these 1847 participants (100%) visited the desig-

nated primary health care center (PHC) for a PFT test. 
Participants who were administered the full 15 parame-

ters pre- and post-bronchodilator PFT test, 1,539 partici-
pants (83.3%) could perform PFT test with an acceptable 
quality of spirometry as per ATS/ERS guidelines. Briota 
CDSS based on PFT test report and symptoms categorized 
these participants into CRD suspect and healthy candidate. 
In total 1231 out of 1539 i.e. 80% participants were marked 
in one of the CRD categories by Briota CDSS. T these par-
ticipants were also examined by the medical officer, further 
examined by a chest physician in a tele- consulted or in 
person 
The demographic characteristics, risk factors, and 

chronic conditions present in the study participants who 
were surveyed on the field using questionnaire A is given 
in Table 3. The demographic characteristics and risk factors 
present chronic conditions in the study participants who 
were at high risk and surveyed on the field using question-
naire A is given in Table 4. The high-risk participants were 
further surveyed for risk factors, presence of chronic con-
ditions and presence of risk factors using the questionnaire 
B. They were further assessed for PFT eligibility. Table 5 
shows the details of the same. 

CONFIRM DIAGNOSIS 

Out of the 1,539 participants who had acceptable PFT tests, 
1,154 (74.98%) had a diagnosis of CRD confirmed by the 
clinician based on the data from the questionnaire, spirom-
etry report, Briota CDSS assessment, and clinical examina-
tion. 268 (17.4%) participants were confirmed healthy by 
the clinician, and 117 (7.6%) were reported non-conclusive 
or were recommended for further investigation or a consul-

tation with a specialist. Table 6 gives details of the count 
at each level. Figure 1 gives an overview of the activity or 
processes performed at each stage and the number of par-
ticipants. 
In summary, out of 15,602 adults surveyed, total 4,937 

(31.6%) were identified as “CRD high risk”. 1231 partici-
pants based on medical examination, spirometry tests and 
software analysis were identified as CRD candidates by 
medical officers at primary care. 1154 participants out of 
15,602 (7.4%) were confirmed diagnosed as CRD patients 
post independent evaluation by chest physicians. At the 
time of follow-up, 537 patients (75% of 712 patients en-
rolled in patient support program) reported improvement 
in symptoms and high satisfaction with the program. Dis-
trict health officer, Medical officers, nurses, Accredited So-
cial Health Activist (ASHA) from the primary health care 
centers confirmed ease of use and feasibility of using Briota 
PFT in a Box™ in program SAVE™. Outcome and learning 
from program SAVE™ was documented and submitted to 
Ministry of Health and Family Welfare Government of In-
dia. 

DISCUSSION 
LEARNINGS FROM THE STUDY 

Healthcare staff including ASHA, nurses, medical officers 
and chest physicians at community health centers, primary 
health care centers, rural hospital and district hospital con-
firmed that Briota SpiroPRO® and Briota CDSS widely sim-
plified the early screening and diagnosis of CRDs. Chest 
physicians confirmed the quality and standards of various 
processes followed for screening and diagnosis of CRD pa-
tients. In a short duration of 90 days, a total of 1154 pa-
tients were confirmed diagnosed for CRD based on assess-
ment of a large pool of 15,602 participants which confirms 
the feasibility of conducting spirometry at community and 
primary health care level. This study also highlights the 
benefits for the public health system by using a comprehen-
sive and holistic approach, following well defined processes 
and using an easy to operate technology for CRD manage-
ment at community and primary health care level. 

SUMMARY OF THE FINDINGS 

Survey questionnaires picked up a significant number of 
“CRD risk high” 4,937 (31.6%) participants from the total 
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Table 3. Demographic characteristics of the participants surveyed using questionnaire A          

Sr. No. Demographic Characteristics, Number (%) 

1 Age (mean, SD) 41.3, 13.3 

2 Age groups in Years 
<39 (n, %) 
40-49 (n, %) 
50-59 (n, %) 
>=60 (n, %) 

7248 (46.46) 
3343 (21.43) 
3301 (21.43) 
1710 (10.96) 

3 Gender 
Male (n, %) 
Female (n, %) 

8427 (54.01) 
7175 (45.99) 

4 Smoking 
Never (n, %) 
In the past (n, %) 
Daily (n, %) 

7461 (47.82) 
4531 (29.04) 
3610 (23.14) 

5 Alcohol 
Yes (n, %) 
No (n, %) 

3127 (20.04) 
12475 (79.96) 

6 Diabetes, Hypertension or heart disease 
Yes (n, %) 
No (n, %) 

1054 (6.76) 
14548 (93.24) 

7 Family history of Diabetes or Blood Pressure or heart disease, Asthma 
Yes (n, %) 
No (n, %) 

7157 (45.87) 
8445 (54.13) 

8 Lung disease 
Yes (n, %) 
No (n, %) 

2153 (13.80) 
13449 (86.20) 

9 Biomass exposure 
Yes (n, %) 
No (n, %) 

2327 (14.91) 
13275 (85.09) 

10 Occupational exposure to industrial smoke 
Yes (n, %) 
No (n, %) 

2353 (15.08) 
13249 (84.92) 

11 Breathing issues or you feel out of breath, or you cough often 
Yes (n, %) 
No (n, %) 

4352 (27,89) 
11250 (72.11) 

12 Score greater than 4 
Yes (n, %) 
No (n, %) 

4937 (31.64) 
10665 (68.36) 

surveyed sample of 15607 participants. Out of these CRD 
high-risk participants – 1539 (31%) completed the entire 
cycle for diagnosis confirmation. Medical officer at primary 
health care center has marked 1231 participants as CRD 
candidates based on Briota CDSS analysis. Independent 
analysis by a chest physician confirmed 1154 (7.4% of total 
surveyed population) participants as CRD diagnosed con-
firmed. This finding confirms the prevalence of CRD in Din-
dori, Nashik, Maharashtra state, India to be more than or 
equal to 7.4%. This high prevalence and diagnosis confirma-
tion of CRDs also underlines the feasibility for conducting 
quality spirometry at community and primary health care 
level. 

STRENGTHS AND LIMITATIONS 

This is one of the first of its kind large scale study for as-
sessing feasibility of spirometry and related methodologies 
in CRD screening, diagnosis and management at commu-
nity and primary health care level in rural and tribal set-

tings in Maharashtra state, India. It’s evident that the pro-
gram SAVE® and Briota SpiroPRO® could bring a unique 
opportunity to improve early screening and diagnosis rates 
for CRDs in community-based settings, especially in coun-
tries like India. Along with PFT, we showed that the pre-
screening questionnaire adds to picking up the suspected or 
high-risk cases. Briota’s hardware and software application 
(PFT In a Box™ with SpiroPRO®, Briota CDSS, Briota SiA®) 
provides integrated programs/applications for screening, 
diagnosing and managing patients with CRDs. SAVE™ co-
ordinators were locally trained and recruited from the re-
spective villages, which helped build a good rapport with 
the community. However, we carried out the study with a 
medical program-based methodology, rather than an en-
trenched scientific research-based methodology. This may 
hinder with types of data analysed and generalizability to 
other countries or groups of diseases. Nonetheless, this 
study focuses only on CRDs, so, a program-based model can 
be safely accepted. 
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Table 4. Demographic characteristics, of the participants who were at high risk and surveyed using questionnaire               
A.  

Sr. No. Demographic Characteristics Number (%) 

1 Age (mean, SD) 40.8, 12.0 

2 Age groups in Years 
<39 (n, %) 
40-49 (n, %) 
50-59 (n, %) 
>=60 (n, %) 

2352 (47.64) 
1179 (23.88) 
1011 (20.48) 
395 (8.00) 

3 Gender 
Male (n, %) 
Female (n, %) 

3053 (61.84) 
1884 (38.16) 

4 Smoking 
Never (n, %) 
In the past (n, %) 
Daily (n, %) 

2530 (51.25) 
1315 (26.64) 
1092 (22.12) 

5 Alcohol 
Yes (n, %) 
No (n, %) 

957 (19.38) 
3980 (80.62) 

6 Diabetes or Hypertension or heart disease 
Yes (n, %) 
No (n, %) 

1054 (21.35) 
3883 (78.65) 

7 Family history of Diabetes or Blood Pressure or heart disease, Asthma 
Yes (n, %) 
No (n, %) 

2854 (57.81) 
2083 (42.19) 

8 Lung disease 
Yes (n, %) 
No (n, %) 

2153 (43.61) 
2784 (56.39) 

9 Biomass exposure 
Yes (n, %) 
No (n, %) 

2327 (47.13) 
2610 (52.87) 

10 Occupational exposure to industrial smoke 
Yes (n, %) 
No (n, %) 

2353 (47.66) 
2584 (52.34) 

11 Breathing issues or you feel out of breath or you cough often 
Yes (n, %) 
No (n, %) 

4352 (88.15) 
585 (11.85) 

12 Score greater than 4 
Yes (n, %) 
No (n, %) 

4937 (100) 
0 (0) 

INTERPRETATION AND IMPLICATIONS FOR FUTURE 
STUDIES 

It is challenging to conduct PFT at the primary health care 
- PHC level. PFT test requires trained manpower to perform 
a quality test and requires an experienced clinician to inter-
pret the spirometry results. Briota SpiroPRO® under pro-
gram SAVE™ provides an easy-to-adopt point of care and 
comprehensive solution with a complete program execu-
tion methodology and implementation approach including 
training of technicians, training of local field staff at sub 
center and PHC, training of patients; manoeuvring quality 
checks on the device (audio beep noise and a 6-second LED 
indicator); quality checks on mobile application; symptoms 
and correlation with CDSS developed as per GOLD and 
GINA guidelines; clinical examination; remote consultation 
with pulmonologist; local language for application etc. 
Briota’s approach to designing and developing best prac-
tices for democratising PFT in Indian community settings is 

a right step towards making CRD screening, diagnosis and 
management possible at community and primary care level. 
Briota has also successfully addressed the major chal-

lenge related to availability of trained spirometry techni-
cians by adopting a “PFT as a service” approach and by 
providing specially designed training programs for local 
settings. Project SAVE™ is an excellent example of practi-
cal and effective use of innovative Make In India technol-
ogy in empowering public health system for addressing in-
frastructure and workforce challenges. 
Briota SpiroPRO® under program SAVE™ provides an 

easy-to-adopt point of care and comprehensive solution 
with a complete program execution methodology and im-
plementation approach including training of technicians, 
training of local field staff at sub centre and PHC, training 
of patients; manoeuvring quality checks on the device (au-
dio beep noise and a 6-second LED indicator); quality 
checks on mobile application; symptoms and correlation 
with CDSS developed as per GOLD and GINA guidelines; 
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Table 5. Risk factors of the participants surveyed using questionnaire B          

Sr. 
No. 

Risk factors Number 
(%) 

1 Have you smoked more than 100 cigarettes or Bidi in your lifetime, or do you have secondary smoking 
exposure due to someone smoking in the house? 
Yes (n, %) 
No (n, %) 

2410 
(48.82) 
2527 
(51.18) 

2 Do you cough several times most days? 
Yes (n, %) 
No (n, %) 

3667 
(74.28) 
1270 
(25.72) 

3 Do you get out of breath more easily than others of your age? 
Yes (n, %) 
No (n, %) 

3562 
(72.15) 
1375 
(27.85) 

4 Do you ever cough up any “stuff,” such as mucus or phlegm? 
Yes (n, %) 
No (n, %) 

3213 
(65.08) 
1724 
(34.92) 

5 In the last year, do you think you are doing less of your regular activities such as walking, exercising, 
household work, etc., due to your breathing issues? 
Yes (n, %) 
No (n, %) 

2920 
(59.15) 
2017 
(40.85) 

6 When you run or do any heavy load work, do you hear any wheezing or whistling sound? 
Yes (n, %) 
No (n, %) 

1661 
(33.64) 
3276 
(66.36) 

7 If the person allows, conduct a Peak Flow Test and take the score - is Score Low. 
Yes (n, %) 
No (n, %) 

155 
(3.14) 
4782 
(96.86) 

8 Have you undergone any major surgery in the last 6 Months? 
Yes (n, %) 
No (n, %) 

0 (0.0) 
4937 
(100.0) 

9 Is your age between 18 and 70 years? 
Yes (n, %) 
No (n, %) 

4937 
(100.0) 
0 (0.0) 

10 If woman, are you pregnant? 
Yes (n, %) 
No (n, %) 

0 (0.0) 
4937 
(100.0) 

clinical examination; remote consultation with pulmonolo-
gist; local language for application etc. This approach to 
designing and developing helpful practicices for democra-
tising PFT in the Indian community levels is a step towards 
making CRD screening, diagnosis and management possi-
ble at community and primary care level. 

CONCLUSIONS 

As an outcome, screening and diagnosing CRDs , especially 
COPD, Asthma and PTLD at an early stage is feasible at 
community and primary healthcare settings. Introducing 

the SAVE™ program as a standard intervention for CRD 
screening and diagnosis can help save huge direct and indi-
rect costs for both patient and public health systems. In ad-
dition, SAVE™, using innovative and Make-In-India tech-
nology, provides an opportunity to every patient, even in 
rural, tribal and remote areas, to get assessed, screened and 
diagnosed early for CRDs. Several CRD patients have been 
and will be helped as an outcome of this study. 
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Table 6. Number of participants recruited/surveyed     

Stage Particular Count 

Assessment Total population 4,16,736 

Surveyed population 15602 

High risk identified - spirometry screening recommended 4937 

Screening People turned up for spirometry screening at the SCor designated PHC within 
a 90-day period 

2987 

Unfit for spirometry screening 128 

Spirometry for screening – 4 parameter test 2859 

Highly suspect - red category 1104 

Suspect - yellow category 743 

Healthy - green category 1012 

Diagnosis confirmation at PHC 
or the at district hospital 

PFT test - Pre and post bronchodilator spirometry test conducted 1847 

Non-acceptable quality per ATS standards 308 

Acceptable quality per ATS standards 1539 

Clinical examination by Clinician 1847 

PFT based diagnostic outcome - asthma, COPD, obstruction, restriction 1231 

PFT based diagnostic outcome - healthy 308 

Confirmed positive CRD diagnosis by clinicians based on spirometry, clinical 
examination and any other diagnostic assessment - asthma, COPD, post TB 
lung impairment 

1154 

Non-confirmed diagnosis of CRD by Clinicians 

Healthy population 268 

Need further investigation or need pulmonologist opinion 65 

Inconclusive - for CRD, symptomatic treatment given, follow up recommended 52 

Treatment provided under 
systematic intervention agent 
(SiA® patient support program 
of Briota technologies) 

Offered SiA® patient support, disease management, inhaler technique 
training six month program offered based on patient’s willingness and 
availability of a smartphone in family for video call - free inhalers were offered 
as part of enrolment package 

712 

Continued participation in SiA® program > one month 537 

SiA® program drop-outs 175 
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