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Abstract

Background Chronic respiratory diseases (CRD) often coexist with other non-communicable diseases (NCD) and
are responsible for nearly three-quarters of all deaths in low- and middle-income countries (LMIC). People living with
NCD are considered at higher risk of having CRD, but the prevalence of CRD in those with other NCD in LMIC is not
well described. This study aimed to identify the prevalence of CRD and/or abnormal spirometry identified through
case-finding tools in adults living with NCD in LMIC.

Methods This systematic review followed the PRISMA guidelines and included Lilacs, PubMed, Scielo, Embase and
Web of Science databases. Two reviewers independently examined the titles and abstracts of studies identified from
the search to determine eligibility for inclusion. Searching was carried out until May 16, 2024, and was updated in
February 2025. Cross-sectional studies that used case finding tools to identify CRD in adults living with other NCD in
LMIC were eligible. The studies were exported to Rayyan software, and duplicates were manually removed. Data were
extracted including study characteristics, and quality was assessed using the modified Newcastle-Ottawa Scale risk of
bias tool. A descriptive analysis of the prevalence of respiratory diseases and spirometric abnormalities was reported
considering 95% confidence intervals.

Results A total of 8,939 citations were screened based on titles and abstracts. Thirteen full-text articles were assessed
for eligibility. Five studies were excluded for not providing sufficient data, two for inadequate outcome ascertainment,
two for being conducted in developed countries, and one for only including patients with a previous COPD diagnosis.
Three cross-sectional studies met the inclusion criteria, one conducted in India, and two in Brazil. Considering
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people accessing care for other NCD.
Registration PROSPERO 2024 CRD42024534734.

Developing countries

studies with a low risk of bias, the prevalence of CRD was between 1% and 5.2% in patients with hypertension. The
prevalence of abnormal spirometry was between 11% and 17% in patients with coronary artery disease.

Conclusion The prevalence of CRD identified through case-finding tools in adults with NCD in LMIC varies according
to the NCD in which it was investigated. These findings highlight the opportunity to case-find CRD by assessing

Keywords Prevalence, Public health, Respiratory tract diseases, Noncommunicable diseases, Mass screening,

Introduction

Chronic respiratory diseases (CRD) are characterized
by chronic inflammation and/or fibrosis of the airways
and interstitium of the lungs [1], and are common and
neglected in low- and middle-income countries (LMIC).
Chronic obstructive pulmonary disease (COPD), asthma,
bronchiectasis, and interstitial lung diseases contribute
to 7% of deaths worldwide [2, 3]. Asthma and COPD
represent the most prevalent CRD affecting 300 and
400 million people, respectively. CRD often occurs in
combination with other noncommunicable diseases
(NCD), mainly due to shared risk factors such as socio-
economic disadvantage, noxious respiratory exposures,
and aging [4]. NCD, including hypertension, cardiovas-
cular diseases, cancer, diabetes, and CRD, are collectively
responsible for almost 70% of all deaths worldwide [5].

In LMIC, NCD conditions are responsible for nearly
three-quarters of all deaths and for 82% of the 16 million
premature deaths [6, 7]. Most of these diseases, at least
in part, are preventable [3]. People living with NCD use
health services more frequently with significant health-
care expenditure. There is a high demand for routine
and acute consultations related to NCD [8, 9]. In fact,
health service use is largely determined by users’ per-
ceived needs based on their health condition and previ-
ous knowledge of their disease [10].

NCD, including CRD, commonly develop as a conse-
quence of repeated exposure to noxious environmental
stimuli such as air pollution, cigarette smoke, and occu-
pational hazards [11]. Possible causes of CRD include
repeated severe respiratory infections during childhood,
genetic factors, iatrogenic responses, and lifestyle habits
[12]. As a consequence, people with CRD often experi-
ence an increased prevalence of physical and mental
health problems, along with recurrent exacerbations that
further limit functional capacity, reduce exercise toler-
ance, and result in repeated need for hospitalization and
impaired health-related quality of life [13, 14]

The lack of resources and trained personnel to properly
perform and interpret confirmatory tests for CRD, such
as spirometry, poses barriers to diagnosis in LMIC. As a
result, many patients remain undiagnosed, and, conse-
quently, undertreated [15]. This contributes to increased

healthcare use, a higher risk of disability, acute exacer-
bations, and premature death [16]. Case-finding tools
for CRD do exist and comprise a range of instruments
including spirometry, imaging tests, peak expiratory
flow rate, and questionnaires. These instruments have
received a conditional recommendation in the Global
Initiative for Chronic Obstructive Lung Disease (GOLD)
strategy [13] and there are several studies of case-finding
for CRD in primary care from a variety of settings world-
wide [17-19]. These show that case-finding instruments
have reasonable precision in identifying symptomatic
CRD, offering the advantage of facilitating timely diagno-
sis and treatment outside specialty settings [20, 21].

Considering that CRD often occur alongside other
NCD, and that care for other NCD such as hypertension
and diabetes is often better established, initiatives are
needed to investigate CRD diagnosis in this population,
increasing early diagnosis, and optimizing treatment.
Building this knowledge may contribute to achieving the
global goal of chronic disease prevention and control.
It is expected that the most prevalent NCD will result
in cumulative global economic losses of 47 trillion USD
by 2030 [22], with disproportionate impacts on LMIC,
where health systems are fragile, safety nets are lacking,
and efforts to cope with multiple concurrent health issues
are ongoing [23]. Therefore, there is a need to systemati-
cally review the approaches used to identify people with
CRD in LMIC settings as highlighted by previous studies
1, 8, 24].

Nevertheless, case-finding tools for CRD applied to
the general population are influenced by variable preva-
lence, affecting their positive predictive value [25]. In this
sense, targeting a higher-risk population might be more
cost-effective, reducing the likelihood of false positives
and contributing to earlier diagnosis [26]. In this con-
text, people living with other NCD represent a high-risk
population for CRD [27]. Thus, this review aims to iden-
tify the prevalence of CRD and/or abnormal spirometry
results identified through case-finding tools in adults
with NCD living in LMIC.
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Methods

This systematic review was written following the
Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) 2020 statement [28]
and was prospectively registered in PROSPERO
(CRD42024534734).

Search strategy

The initial search strategy was developed in PubMed
and adapted for use in the other databases using medical
subject headings (MeSH terms) and text words related
to COPD, lung diseases, asthma, spirometry, question-
naires, surveys, noncommunicable disease, hypertension,
diabetes mellitus, primary health care, and preventive
medicine. Comprehensive searches of electronic data-
bases (PubMed, Lilacs, SCiELO, Embase, and Web of Sci-
ence) were conducted from database inception to May
2024, and updated in February 2025, considering publi-
cations in Portuguese, Spanish, and English. The search
strategies used are presented in more detail in the sup-
plementary material.

Selection process

Studies that assessed the prevalence of CRD identified
through case-finding tools in people with an established
or suspected NCD in LMIC were included. The identified
studies from each of the databases were exported into
Rayyan software [29] to manually remove duplicates. The
update search employed an automated tool (ChatGPT,
GPT-4 version, OpenAl, 2023) to assist with the initial
screening process. The search strategy included five bib-
liographic databases and was based on a PEO structure
(P: population, E: exposure, and O: outcome). A sensitiv-
ity test was performed by checking the inclusion of the
study by Martins et al., in the search results. This article
was selected as a sentinel study because it met the inclu-
sion criteria for this review but was not retrieved when
the same strategy was performed including LMIC as a
keyword. For this reason, the search was not limited to
these countries.

Two reviewers (AP and GHGA) independently
screened the titles and abstracts of all studies identi-
fied in the search to determine eligibility for inclusion
(see details of the PEO strategy in the supplemental).
Decisions were recorded, and in cases of disagreement,
a decision was reached through discussion with a third
review author (NSS). After assessing the full text of
potentially eligible studies, the same reviewers indepen-
dently screened them using a standardized form (see eli-
gibility checklist in the supplemental). All processes are
reported based on the PRISMA flow diagram [28]. The
identification and screening process was conducted by
two blinded authors, and after unblinding, eight conflicts
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were identified, representing a 99% agreement rate
between reviewers.

Outcome measurement

The primary outcome of this review was the prevalence
of CRD. The secondary outcome was the prevalence of
abnormal spirometry, such as preserved ratio impaired
spirometry (PRISm). We also reported which tests were
used.

Data management and extraction

The data were extracted into an Excel sheet by two
researchers to prevent errors or the loss of crucial infor-
mation. Study characteristics (authors, year, country,
study design, and sample characteristics) and outcome
measures (name of case-finding tools, protocol, variables,
and equipment) data were summarized.

Risk of bias assessment

The modified Newcastle-Ottawa Scale (NOS) for cross-
sectional studies was used to evaluate the quality of the
included studies (NOS; http://www.ohri.ca/programs).
The appraisal tool includes seven assessment items,
across three domains: ‘selection; ‘comparability; and ‘out-
come’ The tool is valid for assessing the quality of non-
randomized studies. The NOS adapted for cross-sectional
studies uses a nine-star rating system, with a maximum
of four stars available for selection, two for comparabil-
ity and three for outcome assessment. According to NOS
standards, the quality of cross-sectional studies can be
classified as low (scores of 0—4), moderate (scores of 5—6)
or high (scores>7). Quality appraisal was undertaken by
two authors (AP and GHGA).

Analysis

An initial descriptive analysis of the included studies was
conducted. For each study, the prevalence of respiratory
diseases and spirometric abnormalities was calculated,
presenting the 95% confidence intervals for these esti-
mates. Due to heterogeneity among the studies, a meta-
analysis was not performed. Consequently, no formal tool
was applied to assess the certainty of the evidence, given
the descriptive nature of this review and the limited num-
ber of included studies. However, the methodological
limitations and risk of bias of each study were considered
during the interpretation of the findings, and caution was
taken when drawing conclusions based on the available
data. This descriptive approach provides an overview of
the observed prevalences while maintaining transparency
regarding the inherent limitations in comparing results
across different settings and methodologies.


http://www.ohri.ca/programs
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Results

Study selection

In the initial search, after removing duplicates, a total of
8,716 studies were identified. In the updated search, 223
studies were identified after employing an automated
tool (ChatGPT, GPT-4 version, OpenAl, 2023) to assist
with the initial screening process. In total, 8,939 studies
were screened based on their titles and abstracts. Thir-
teen full-text articles were assessed for eligibility. Five
studies that did not provide sufficient data [30-34], two
with inadequate outcome ascertainment [35, 36], two
conducted in developed countries [37, 38] and one that
only included patients with a previous COPD diagnosis
were excluded [39]. Finally, three studies were selected
(Fig. 1), all of which had included a statement indicated
they were conducted in accordance with all required eth-
ics permissions.

Overall study characteristics

The characteristics of the included studies are summa-
rized in Tables 1 and 2. One study was conducted in India
[40], and the other two in Brazil [27, 41]. All studies were
cross-sectional. Two studies used convenience sampling
(n=255) while one study recruited participants from
the general population who attended Basic Health Units
(primary care centres in Brazil, n=1,162). Two stud-
ies [27, 40] used spirometry, and one study [41] applied
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multiple case-finding tools: spirometry, peak flow, micro-
spirometry, the COPD Diagnostic Questionnaire (CDQ)
[42], the COPD Assessment in Primary Care to Identify
Undiagnosed Respiratory Disease and Exacerbation Risk
(CAPTURE) [20], the COPD Screening Questionnaire
(COPD-SQ) [43] and the Symptom-Based Question-
naire (SBQ) [44]. CDQ, CAPTURE, SBQ and COPD-SQ
were used individually and associated with peak flow and
microspirometry for assessing the diagnostic accuracy of
these tools.

Primary outcome and sample characteristics

The study by Martins et al. [41], investigated undiag-
nosed COPD in 1,162 patients with hypertension attend-
ing Basic Health Units in Brazil. The sample had a mean
age of 62.3+10.1 years and 378 participants were male
(32.5%). This study found 12 individuals with asthma
[prevalence of 1.0% (95% CI 0.59-1.9)], 19 individuals
with asthma-COPD overlap [prevalence of 1.6% (95% CI
1.0-2.5)] and 60 individuals with COPD [prevalence of
5.2% (95% CI 4.0-6.6)] (Table 2).

Secondary outcomes and sample characteristics

Sharma et al. [40], performed spirometry in 50 patients
with end-stage kidney disease in a tertiary hospital. The
sample had a mean age of 45.8 £ 10 years and 32 patients
were male (64%). This study found 41 individuals with
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1. Adapted from PRISMA 2020 flow diagram for new systematic reviews which included searches of databases, registers and other sources (source: Page MJ, et al. BMJ 2021;372:n71.

Fig. 1 Flow diagram of literature search and study selection
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Author, Design and Eligibility criteria Case- Comorbidities CRD identified Limitations
year setting finding
tool used
Sharma, Cross-sectional Inclusion Criteria: clinically Spirometry CKDinendstage  Post-dialysis: Demographics of the
2017 study: stable patients in the age (h=50) 82% - restrictive pulmo-  study population are
conductedin a group of 18-60 years, who nary disorder.’ not mentioned, which
tertiary-level care  had been undergoing hemo- 6% - obstructive respira-  may limit the generaliz-
center. dialysis for more than three tory disorder.’ ability of the findings.
months. 12% - pulmonary function
within the normal range
Fer- Cross-sectional Inclusion Criteria: Spirometry  Cardiovascu- Obstructive lung disease  The sample of 205 in-
nandes, study conducted  Patients over 40 years of age lar disease in (n=23)! cluded patients under
2018 in a tertiary cardiac referred for cardiac CT were investigation PRISm (n=35). investigation of cardio-
hospital. screened. (n=205) vascular disease, not
necessarily confirmed.
Martins, Cross-sectional Inclusion Criteria: Peak flow Hypertension Asthma Unclear whether
2022 study was con- Patients aged > 40 years Pre-bron- (n=1,162) (n=12) outcome assessors
ducted in nine with clinician-diagnosed chodilator COPD/asthma were blinded.
Basic Health Units  hypertension who attended ~ Microspi- (n=19) Included patients with
(primary care routine consultations at their ~ rometry COPD previously diagnosed
centres). registered Basic Health Unit.  Question- (n=60) CRD.
naires:
CcDQ
CAPTURE
COPD-SQ
SBQ

CRD, chronic respiratory disease; CKD, chronic kidney disease; n, number of individuals; CT, computed tomography; PRISm, preserved ratio butimpaired spirometry,
CDQ, COPD Diagnostic Questionnaire; CAPTURE, COPD Assessment in Primary Care To Identify Undiagnosed Respiratory Disease and Exacerbation Risk; COPD-SQ,
COPD Screening Questionnaire; SBQ, Symptom-Based Questionnaire; COPD, chronic obstructive pulmonary disease. ': terminology in relation to spirometry is as

used in the original paper

restrictive spirometry [prevalence of 82% (95% CI
69.2-90.2)] and three individuals with obstructive or
mixed spirometry [prevalence of 6% (95% CI 2.0-16.2)]
(Table 2).

The study by Fernandes et al. [27], investigated abnor-
mal spirometry in 205 patients being investigated for
possible coronary artery disease (CAD) in a tertiary
hospital. The authors did not report the mean age of the
entire sample but described a mean age of 64.5 £ 9.8 years
for the subgroup with abnormal spirometry. The majority
of the sample were male (55%). This study found 23 indi-
viduals meeting the spirometric criteria for COPD [prev-
alence of 11% (95% CI 7.5—-16.2)] and 35 individuals with
PRISm [prevalence of 17% (95% CI 12.5-22.8)] (Table 2).

Quality assessment

The quality assessment of the included studies is shown
in Fig. 2. One study [40] was rated as moderate quality
due to concerns related to the selection process and high
risk bias associated with the sample size characteristics.
Two studies [27, 41] were considered to have a low risk of
bias. For a detailed assessment, see quality assessment in
the supplemental.

Discussion

This is the first review of the prevalence of CRD and
abnormal spirometry identified through case-finding
tools in adults living with NCD in LMIC. Three stud-
ies investigating new diagnoses of CRD in three differ-
ent NCD [chronic kidney disease, (suspected) coronary
artery disease, and hypertension] were found. These
studies used different screening tools, with spirometry
being the most widely used, and were conducted in pri-
mary and tertiary care settings. They identified patterns
of lung function abnormalities compatible with restric-
tive, obstructive, or overlapping conditions.

Considering studies with a low risk of bias, the preva-
lence of CRD was between 1% and 5.2% in patients with
hypertension [41]. The prevalence of abnormal spirome-
try was between 11% and 17% in patients with suspected
coronary artery disease [27]. Regarding sex, prevalence
varied according to the comorbidity investigated, with a
higher prevalence in men among patients with CAD and
a slightly higher prevalence in women among those with
hypertension. In terms of age, patients with spirometric
abnormalities had an mean age of over 64 years. How-
ever, one of the studies with low risk of bias excluded
individuals diagnosed with asthma from the calculation
of mean age [41].

Asthma and COPD are among the most common CRD
in adults. Both conditions have high prevalence in LMIC
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Table 2 Main results
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Author Country  Population characteristics Case-finding tool used Individuals Confirmed Preva-
(year) NCD included Indi- Mean age Sex identified CRD lence
viduals  +SD male with CRD (95% Cl)
screened (%)
Sharma India End-stage CKD n=50 458+100 n=32 Spirometry n=44 Post-dialysis: 82%
etal. (64) Restrictive dis-  (69.2-90.2)
(2017) order (n=41)" 6%
Obstructiveor  (2-16.2)
mixed disorder
(n=3)"
Fer- Brazil CAD n=205 645+9.8> n=113 Spirometry n=58 Persistent 1%
nandes (presence of (55)? obstructive dis- (7.5-16.2)
etal risk-factor/ order (n=23)"  17%(12.5-
(2018) investigation) PRISm (n=35) 228)
Martins  Brazil Hypertension n=1.162 623+10.1 n=378 Spirometry n=91 Asthma (n=12) 1%
etal. (32,5)  Othertool used n=48 Asthma/COPD  (0.59-1.8)
(2022) CAPTURE n=40 overlap (n=19) 1.6%
cbQ n=60 COPD (n=60)  (1-2.5)
SBQ n=62 5.2%
COPD-SQ n=35 (4-6.6)
Peak flow n=40
Microspirometry n=25
CAPTURE + Peak flow n=20
CDQ + Peak flow n=31
SBQ + Peak flow n=31
COPD-SQ + Peak flow n=24
CAPTURE +Microspirometry  n=23
CDQ + Microspirometry n=32
SBQ+ Microspirometry n=33

COPD-SQ+ Microspirometry

NCD, noncommunicable disease; SD, standard deviation; CRD, chronic respiratory disease; Cl, confidence interval; CKD, chronic kidney disease; n, number of
individuals; CAD, coronary artery disease; PRISm: preserved ratio but impaired spirometry; CAPTURE, COPD Assessment in Primary Care To Identify Undiagnosed
Respiratory Disease and Exacerbation Risk; CDQ, COPD Diagnostic Questionnaire; SBQ, Symptom-based questionnaire; COPD-SQ, COPD Screening Questionnaire;
COPD, chronic obstructive pulmonary disease; 1 - terminology in relation to spirometry is as used in the original paper. 2 - only presented data on the mean age and

sex in relation to the total sample included

[45, 46]. The findings of this review are comparable to
other prevalence studies that estimate the prevalence
of COPD at 9.4% in LMIC [47] and 10.3% globally [46].
Furthermore, a systematic review showed that the preva-
lence of PRISm ranged from 2,5 to 16% with different risk
factors identified in different settings [34], and present in
17% of patients when screened in the context of CAD risk
factors [27]. While obesity and tobacco use were pointed
out as risk factors associated with PRISm in High Income
Countries (HICs), in LMIC PRISm may be associated
with younger age, female sex, and exposure to biomass
fuel [48].

These variations in risk factors and prevalence high-
light the complexity of diagnosing and managing CRD
across different socioeconomic contexts. Martins et al.
[41] investigated the diagnostic accuracy of screening
tools combined with spirometry in hypertensive patients.
This study presented the most representative sample
in our review, with a total prevalence of 7.8% for undi-
agnosed asthma, asthma-COPD overlap, and COPD
in primary care. Considering the other two studies and
ignoring patients with restrictive disorders commonly

observed in patients with chronic renal failure [40, 49,
50], the prevalence of spirometric abnormalities in this
review ranged from 6 to 17%. These estimates are close
to those reported by the Global Excellence in COPD
Outcomes (GECo) Study Investigators screening study
(2.7-18.2%) [26], and also fall within the range observed
in HICs (3-24%) [51, 52].

Haroon et al. found a prevalence range from 4.1 to
40.2% for new cases of COPD assessed via spirometry in
a systematic review that aimed to summarize the effec-
tiveness of different case-finding approaches for undi-
agnosed COPD in primary care, including studies from
developing and middle-income countries [53]. One of the
studies included in that review reported a prevalence of
71.4% of undiagnosed COPD among individuals with risk
factors treated at primary health care clinics in the city
of Aparecida de Goiénia, Brazil [54]. Considering these
findings, the smaller variation in the prevalence of respi-
ratory abnormalities observed in the present review may
be explained by the inclusion criteria, which restricted
the sample to patients with NCD living in LMIC.
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Author (year) Selection Sample size Outcome Overall
Sharma et al
(2017)

Fernandes et al
(2018)

Martins et al
(2022)

© OO0

© 0@

© 00
© OO0

Bias due to selection - Domain scoring: 0-1 (high); 2 (some concern); 3+ (low)
Bias due to sample size - Domain scoring: O (high); 1 (some concern); 2 (low)

Bias due to outcome - Domain scoring: O (high); 1 (some concern); 2+ (low)

Individual items judgment: OLow; QSome concern;‘H igh

Overall judgment: OLow; OModerate;.High

Fig. 2 Quality assessment of the included studies

In this context, the NCD investigated for the pres-
ence of CRD and spirometric abnormalities are widely
recognized in the literature as common extrapulmonary
comorbidities in patients with COPD. In the review by
Xiang & Luo [55], the authors point out that COPD and
cardiovascular diseases share risk factors, such as smok-
ing and lifestyle habits. A meta-analysis by Chen et al.
[12] showed that the incidence of ischemic heart disease,
cardiac dysrhythmias, heart failure, and arterial circula-
tion diseases is two to five times higher in patients with
COPD compared to the population without the disease.
In addition, the authors highlight the presence of other
frequent extrapulmonary comorbidities, such as diabetes,
anxiety, and depression [55].

All too often, the primary diagnosis of CRD is iden-
tified after hospitalization events. However, a recent
observational study [56] that investigated clusters of mul-
timorbidity and CRD found multimorbidity in more than
75% of the 127,530 medical records analyzed retrospec-
tively in a primary care setting. Hence, it could be valu-
able opportunistically screen for CRD by considering
the presence of other NCD with well-established indica-
tors in health records, such as cardiovascular and meta-
bolic problems. This practice might represent a good

opportunity to reduce the burden of underdiagnosis of
CRD.

Regarding study quality, a systematic review of tools to
assess the quality of observational studies on incidence or
prevalence [57] concluded that there is no consensus on
the criteria required to establish methodological quality.
The Cochrane Collaboration [58] advises assessing risk
of bias using domain-based evaluation, which is also rel-
evant for cross-sectional studies. Therefore, a tool based
on a subjective assessment of risk of bias in separate
domains [59] was adapted to assess systematic reviews
of cross-sectional studies [60, 61]. However, it is impor-
tant to emphasize that even when guided by a tool, meth-
odological appraisal remains subjective. For this reason,
to minimize bias in the review process, two reviewers
assessed the risk of bias independently, with minimal dis-
agreement, and a final consensus was reached with the
wider research group. In addition, a reliability exercise
was undertaken with a third author. Hence, it seems rea-
sonable to conclude that the included studies correspond
to the prevalence of CRD identified using case-finding
tools in a population with NCD living in LMIC available
in current literature.
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Systematic review of prevalence identify temporal
trends and geographic distributions of diseases, offering
valuable information for guiding healthcare strategies
[62]. The present findings contribute to understanding
the distribution of CRD among individuals with coexist-
ing NCD, particularly in LMIC. These insights may sup-
port evidence-based decisions by clinicians and policy
makers, enabling more effective allocation of resources
and targeted interventions in resource-limited settings.

Limitations

The limitations of this review include finding only three
studies, which provided data about diagnoses of CRD,
limited to COPD, asthma, and COPD/asthma overlap.
Despite the limited number of studies available, these
findings align with existing literature, indicating that
prevalence rates are variable across different settings.
However, the geographical coverage of the included
studies was limited, which restricts the generalizability
of the findings to other LMIC. The results of this review
emphasize the urgent need for longitudinal studies, par-
ticularly those exploring the evolution of CRD and other
NCD. There was no standardization of diagnostic criteria
for CRD. Two studies reported the use of the forced expi-
ratory volume in the first second/ forced vital capacity
ratio below the lower limit of normal, and of these, only
one reported diagnostic confirmation taking into account
the evaluation of a pulmonologist.

Furthermore, the 95% confidence intervals (Cls) for
prevalence estimates were not included in the articles
and had to be calculated based on the information pro-
vided. Additionally, grey literature was not included, and
we excluded studies that were not available in full text
which may have led to the exclusion of unpublished or
inaccessible studies. Although the review was prospec-
tively registered in PROSPERO, the update included
two additional databases (Embase and Web of Science)
and due to the low specificity of the search strategy, the
authors used an artificial intelligence tool to support the
initial screening process due to the amount of the studies
retrieved. These features were not anticipated in the orig-
inal PROSPERO registration. These limitations compro-
mise, to some extent, the external validity of our findings
and highlight the need for further research to expand
knowledge on this topic.

Conclusion

In conclusion, there is limited evidence on the preva-
lence of CRD when using case-finding approaches in
adults with NCD in LMIC. The literature reviewed shows
that the prevalence of CRD identified through screen-
ing tools in adults with NCD in LMIC varies according
to the NCD being investigated, but appears comparable
to prevalence rates observed in HICs. These findings
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highlight the importance of investigating CRD among
individuals living with NCD as a strategy to reduce the
burden of underdiagnosis. Future research should aim to
expand geographical coverage and methodological qual-
ity, while further exploring the interplay between NCDs
and CRDs to inform targeted screening and early inter-
vention strategies in LMIC.
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