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ABSTRACT
Background: Respiratory syncytial virus (RSV) is a major cause of hospital admission in adults over 65, leading to severe com-
plications and death. However, the disease burden in primary care for older adults in Europe is poorly understood. This pilot 
study aims to test a study protocol for evaluating the clinical burden of RSV in older adults in primary care settings in Italy.
Methods: In the 2022–23 winter season, we designed a study on RSV burden in individuals over 65 with acute respiratory infec-
tions (ARIs) in Liguria, Apulia, and Tuscany, Italy. Recruited patients underwent nasopharyngeal swabs for RSV confirmation 
and provided epidemiological and clinical data. RSV-positive patients completed follow-up questionnaires after 14 and 30 days 
regarding their clinical conditions, healthcare utilization, and socio-economic impact.
Results: We enrolled 152 patients with ARIs; 33 (21.7%) tested positive for RSV. The median disease duration was 14 days, with 
3% hospitalized. Among RSV-positive patients, 87% received drug treatment, 52% of whom received antibiotics. After diagnosis, 
74% required further GP consultations within 2 weeks. Additionally, 48% incurred extra costs. On day 30, 21% reported health 
complications or deterioration.
Conclusions: Our pilot study highlights the need for an ARIs surveillance system for older adults in primary care. This is crucial 
for defining vaccination strategies to reduce the disease burden on these patients and the healthcare system. Moreover, these data 
are essential for assessing costs and parameters for cost-effectiveness models, facilitating informed decisions in public health 
planning and resource allocation.

1   |   Background

Lower respiratory tract infections (LRTIs) significantly contrib-
ute to morbidity and mortality in older adults across the United 
States and Europe, accounting for approximately 1.2 million an-
nual deaths in this population [1]. Respiratory syncytial virus 
(RSV) stands out among LRTIs' pathogens as a leading cause 

of hospital admissions in older adults [2], usually peaking in 
winter in temperate regions and alternating annually between 
genotypes A and B [3].

Adults with RSV often exhibit milder symptoms than children, 
but severe cases are not rare, particularly among those with 
comorbidities, such as immunodeficiency or cardiopulmonary 

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided the original work is 

properly cited.

© 2024 The Author(s). Influenza and Other Respiratory Viruses published by John Wiley & Sons Ltd.

Sara Bracaloni and Enrica Esposito shared co-first authorship.  

https://doi.org/10.1111/irv.70049
https://doi.org/10.1111/irv.70049
mailto:
https://orcid.org/0000-0003-1258-1650
https://orcid.org/0000-0002-2677-0551
https://orcid.org/0000-0003-2057-9745
https://orcid.org/0000-0002-1043-1256
mailto:guglielmo.arzilli@phd.unipi.it
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1111%2Firv.70049&domain=pdf&date_stamp=2024-11-26


2 of 8 Influenza and Other Respiratory Viruses, 2024

diseases. Fragile adults and older adults hospitalized with RSV 
can experience significant complications, with 10%–31% re-
quiring intensive care and 3%–17% necessitating mechanical 
ventilation [4]. Furthermore, RSV has been implicated in the 
exacerbation of pre-existing cardiovascular conditions in older 
adults, potentially triggering critical events such as heart failure, 
myocardial infarction, and stroke [5].

Recent evidence indicates that RSV may account for up to 25% 
of the excess winter mortality previously ascribed to influenza, 
with RSV patients experiencing poorer outcomes compared to 
those with influenza or human metapneumovirus [6–8]. These 
results highlighted the substantial socio-economic impact of 
RSV on healthcare systems globally, yet the precise disease bur-
den in the general older adults' population, particularly in Italy, 
remains unknown. This knowledge gap is partly due to limited 
awareness among healthcare providers and the absence of rou-
tine RSV testing [6, 9].

The growing focus on RSV in older adults is supported by the 
recent authorization of new vaccines available in the market in 
the United States and Europe [10, 11]. With the advent of these 
vaccines, understanding the disease burden in people over 60 
is crucial for designing effective implementation strategies and 
highlights the need for comprehensive surveillance at both 
national and European levels in order also to evaluate imple-
mented strategies [12]. RSV has only recently been included in 
the list of the European Surveillance System (TESSy) data to be 
reported to ECDC by EU Countries [13].

However, although some European countries provide of sea-
sonal RSV trends, the absence of a standardized surveillance 
protocol hampers the comparability of data across countries and 
limits the assessment of healthcare burdens and the impact of 
vaccination programs [14].

In Italy, the Italian Influenza Surveillance Network (InfluNet) 
has been tracking influenza-like illnesses (ILI) since 2000, with 
the inclusion of RSV monitoring since the 2022–2023 season; 
yet a comprehensive understanding of RSV's clinical burden in 
older adults in primary care is still lacking [15]. Since 2019, as 
part of the multinational European RSV ComNet Project, we 
have been investigating the national clinical burden of RSV in 
the pediatric population within primary care settings [16]. In the 
winter season 2022–2023, we decided to expand our RSV study 
protocol to include the over-65 population, with a pilot study 
across three Italian regions, aiming to establish a study protocol 
that addresses the knowledge gap regarding the burden of RSV 
in older adults in a primary care setting. This is the first pilot 
study that aims to explore the health and socio-economic bur-
den of RSV's disease in older adults' Italian population.

2   |   Methods

2.1   |   Study Design and Settings

This pilot study spanned the 2022–2023 winter season, from 
week 48 of 2022 (November 28th to December 4th) to week 13 
(March 27th to April 2nd) of 2023. It involved a collaborative ef-
fort among three centers in three different Italian regions: the 

University of Genova in Liguria (Northern Italy), the University 
of Pisa in Tuscany (Central Italy), and the University of Bari 
in Apulia (Southern Italy). The University of Pisa coordinated 
the study, overseeing both coordination and data analysis. The 
enrollment of GPs was promoted through meetings with their 
representatives to explain the design and purpose of the study 
in the three cities hosting the University centers (Pisa, Genova, 
and Bari); subsequently, the GPs' participation was based on 
their willingness to contribute to the study. A total of 17 General 
Practitioners (GPs) from three regions participated in the study.

2.2   |   Patient Recruitment and Case Definition

The study included voluntary patients aged 65 years and older, 
assisted by the participating GPs, who were diagnosed with an 
acute respiratory infection (ARI) during routine outpatient vis-
its. In cases where patients were not self-sufficient, their care-
givers were approached. Patients with a previous diagnosis of 
RSV in the current season, limited proficiency in Italian, cogni-
tive impairment, or recent significant family bereavement were 
excluded. Informed consent was obtained from all participants 
or their legal guardians. The ARI case definition adhered to the 
criteria set by the European Centre for Disease Prevention and 
Control, encompassing a sudden onset of symptoms and at least 
one of the following four respiratory symptoms: cough, sore 
throat, shortness of breath, or coryza, coupled with a clinical as-
sessment confirming an infectious etiology [17]. General practi-
tioners had not received specific training for identifying an RSV 
infection and dealing with a patient infected by it: Study enroll-
ment was offered to any patient who met the definition of ARI 
case, aged over 65 and without exclusion criteria; the diagnostic 
and therapeutic course was not influenced by study participa-
tion or not. The enrollment criteria for patients' participation 
were identical to those used by the European RSV ComNet 
Project, except for the patients' age (> 65 vs. < 5 years old).

2.3   |   Laboratory Methods

The enrolled patients underwent nasopharyngeal swabbing per-
formed by their GPs. The samples were then analyzed in the ref-
erence laboratories of the participating centers using Multiplex 
RT-PCR (Allplex™ Respiratory Full Panel Assay) testing. This 
method was employed to detect and identify a comprehensive 
range of respiratory infectious agents, both viral and bacterial, 
as detailed in Table 1.

2.4   |   Data Collection

Upon enrollment, GPs administered a standardized question-
naire (T0 questionnaire) to each patient to gather essential in-
formation, including demographic information, pre-existing 
clinical conditions, vaccination status (influenza, pneumococ-
cal, and COVID-19 vaccinations), symptoms, and recurrent 
pharmacological treatments before the GP visit. At the same 
time, the nasopharyngeal swab was performed.

For patients who tested positive for RSV, follow-up structured 
telephone interviews were conducted by researchers involved 
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in the project at 14 days (T14) and 30 days (T30) to capture a 
comprehensive overview of the patient's ongoing clinical con-
dition, medication regimen (only at T14), any further medical 
consultations or healthcare needs, potential complications (only 
at T30), and the socio-economic impact of the infection on their 
daily lives.

All data collected from T0 questionnaires, follow-up inter-
views (T14 and T30) and laboratory samples were stored on 
a web-based platform. This is a custom-built platform that 
was specifically developed for the study, accordingly to the 
researchers' requests and with different kinds of accounts 
and permissions depending on the role played by the account 
holder (researchers/GPs/laboratory/head of research center). 
The platform was used by the three regional study groups to 
standardize data collection and management and support the 
data quality check.

2.5   |   Statistical Analysis

A descriptive analysis of the study population was conducted 
to provide a general overview of the characteristics of the in-
dividuals included in the study at the different times of ob-
servation (T0, T14, T30). We performed linear regression to 
evaluate how age, chronic cardiovascular and respiratory 
diseases, and T0 symptoms influenced the duration of illness, 
healthcare utilization measured as the number of contacts 
had with the GPs, antibiotic prescription, and occurrence of 

complications. Data was analyzed using the statistical soft-
ware R (version 4.2.3) [18].

3   |   Results

3.1   |   Sample Characteristics

In Table 2, all the characteristics of the ARI cases at the time of 
recruitment are reported by RSV infection status.

3.1.1   |   Demographic and Social Characteristics of all 
ARI Recruited Cases

One hundred fifty-two patients with ARIs were enrolled by 
the participating GPs during the 2022–2023 winter season. Of 
these, 33 (21.7%) ARI cases tested positive for RSV. The me-
dian age was 78 years (min 66–max 91). In terms of disability, 
12.1% (four patients) were not self-sufficient, and none were 
institutionalized.

3.1.2   |   Pre-Existing Clinical Conditions and Influenza, 
PCV, and COVID-19 Vaccination Status of RSV 
Confirmed Cases

The majority, 81.8% (27/33 patients), presented pre-existing 
chronic conditions. Of these, 69.7% (23 patients) had cardio-
vascular diseases, including hypertension, atrial fibrillation, 
and heart failure. Chronic respiratory diseases were present in 
24.2% (eight patients), and 15.1% (five patients) had diabetes mel-
litus. The influenza vaccination coverage was 78.8%, whereas 
pneumococcal vaccine coverage was 39.4% and 96.9% of patients 
were vaccinated against COVID-19.

3.1.3   |   Laboratory Results

Within this RSV-positive group, two cases (6.1%) were identified 
as serotype A, whereas the remaining 31 cases (93.9%) were RSV 
serotype B. Most RSV-positive patients (81.8%, 27 patients) did 
not have co-infections. Coinfections were found in six patients, 
with Influenza A/H3N1 virus in one case and Haemophilus in-
fluenzae in five cases.

3.1.4   |   Access to Primary Care Services

The median time for GP visit from symptom onset was 4 days 
(min 0, max 19 days). Prior to the GP visit, 15.1% (5 patients) had 
already started antibiotic treatment.

3.2   |   Trend of ARI and RSV Cases

In Figure 1, the temporal distribution of RSV cases is reported. 
The first cases were detected from week 49 in Genoa (07/12), 
followed by Pisa on 19/12 (week 51) and Bari on 10/01 (week 
2023-2). The RSV-positive patients were concentrated in the lat-
ter half of December 2022 and from the second to the eighth 

TABLE 1    |    Multiplex RT-PCR assay for the detection and 
identification of 26 respiratory pathogens.

RSV •  Respiratory syncytial virus A (RSV A)
•  Respiratory syncytial virus B (RSV B)

Influenza virus •  Influenza A virus (Flu A)
•  Influenza A-H1 (Flu A-H1)
•  Influenza A-H1pdm09 (Flu A-H1pdm09)
•  Influenza A-H3 (Flu A-H3)
•  Influenza B virus (Flu B)

Other viruses •  Bocavirus 1/2/3/4 (HBoV)
•  Coronavirus 229E (229E)
•  Coronavirus NL63 (NL63)
•  Coronavirus OC43 (OC43)
•  Human rhinovirus (HRV)
•  Adenovirus (AdV)
•  Enterovirus (HEV)
•  Metapneumovirus (MPV)
•  Parainfluenza virus 1 (PIV 1)
•  Parainfluenza virus 2 (PIV 2)
•  Parainfluenza virus 3 (PIV 3)
•  Parainfluenza virus 4 (PIV 4)

Bacteria •  Bordetella parapertussis (BPP)
•  Bordetella pertussis (BP)
•  Chlamydophila pneumoniae (CP)
•  Haemophilus influenzae (HI)
•  Legionella pneumophila (LP)
•  Mycoplasma pneumoniae (MP)
•  Streptococcus pneumoniae (SP)
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TABLE 2    |    Features of the recruited ARI cases at T0.

Total population
Patients with RSV 

infection
Patients without 

RSV infection

n = 152 n = 33 n = 119

Demographic and social characteristics

Sex

Men 68 (44.7%) 16 (48.5%) 52 (43.7%)

Women 84 (55.3%) 17 (51.5%) 67 (56.3%)

Age category

65-74 70 (46.0%) 13 (39.4%) 57 (47.9%)

75-84 57 (37.5%) 10 (30.3%) 47 (39.5%)

Over 85 25 (16.5%) 10 (30.3%) 15 (12.6%)

Geographic region

Pisa 39 (25.6%) 12 (36.4%) 27 (22.7%)

Genova 86 (56.6%) 16 (48.5%) 70 (58.8%)

Bari 27 (17.8%) 5 (15.6%) 22 (18.5%)

Pre-existing clinical conditions and vaccination status

Cardiovascular diseases

Yes 84 (55.3%) 23 (69.7%) 61 (51.3%)

No 68 (44.7%) 10 (30.3%) 58 (48.7%)

Chronic respiratory diseases

Yes 38 (25.0%) 8 (24.2%) 30 (25.2%)

No 114 (75.0%) 25 (75.8%) 89 (74.8%)

Diabetes mellitus

Yes 15 (9.9%) 5 (15.2%) 10 (8.4%)

No 137 (90.1%) 28 (84.8%) 109 (91.6%)

Flu vaccine

Yes 117 (77.0%) 26 (78.8%) 91 (76.5%)

No/Data missing 35 (23.0%) 7 (21.2%) 28 (23.5%)

Pneumococcal vaccine

Yes 66 (43.4%) 13 (39.4%) 53 (44.5%)

No/Data missing 86 (56.6%) 20 (60.6%) 66 (55.5%)

COVID-19 vaccine

Yes 150 (98.7%) 32 (97.0%) 118 (99.2%)

No 2 (2.3%) 1 (3.0%) 1 (0.8%)

Laboratory results

Influenza A/H3N1

Yes 16 (10.5%) 1 (3.0%) 15 (12.6%)

No 136 (89.5%) 32 (97.0%) 104 (87.4%)

(Continues)
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week of 2023. The incidence of RSV infections peaked in the 
third week of 2023.

3.3   |   Follow-Up and Treatment

Thirty-one and 29 patients (93.9% and 87.9%, respectively) 
with RSV infection completed the T14 and T30 follow-up ques-
tionnaires. The median duration of illness was 14 days (range 
5–48 days). After diagnosis, 27/31 patients (87.1%) received a 
drug treatment, of which 18/27 (66.7%) received more than one 
drug, 16 (59.2%) were prescribed antibiotics, 7 (2.6%) received 
aerosol therapy, 6 (22.2%) cortisone tablets, and the same per-
centage used paracetamol. Nonsteroidal anti-inflammatory 
drugs were used by 5 patients (18.5%).

3.3.1   |   Symptoms Persistence and Health System 
Utilization

At T14, 48.4% (15 patients) still had symptoms, predominantly 
cough (productive in 19.3%, nonproductive in 25.8%). Other 
symptoms included shortness of breath (9.6%), coryza or 

fatigue (6.4%), and sore throat or dehydration or loss of appe-
tite (3.2%), no fever was reported. By T30, 34.5% (10 patients) 
still had symptoms, mainly non-productive cough (20.7%), 
20.7% (6 patients) reported complications such as pleural ef-
fusion, bronchitis, pneumonia, or exacerbation of pre-existing 
conditions (Table 2).

Health system utilization included 74% contacting their GPs, 
32% needing at least one outpatient visit, and 16% consulting a 
specialist. Two patients (6%) had emergency room visits access, 
with one requiring hospitalization.

3.3.2   |   Complications and Socio-Economic Impact

The socio-economic impact was significant, with 48.4% (15 
patients) incurring extra costs, primarily for medications, spe-
cialist consultations, and laboratory tests. Among the patients, 
6.5% (two out of 31) reported work absences due to the infec-
tion, and a similar impact was noted on the work of caregivers.

3.4   |   Regression Analysis

The results of the regression analysis showed that productive 
cough increased antibiotic prescription by 0.49 times at T14 
(p = 0.005), fever was associated with a 0.42-times increase in 
diagnosed complications at T30 (p < 0.001), and loss of appetite 
and sore throat led to an increase in family doctor home visits 
(0.5, p = 0.002) (1, p < 0.001). However, fever decreased the num-
ber of calls to the family doctor (−2.55, p < 0.003) and fatigue re-
duced the number of outpatient visits (−1.2, p = 0.004). Duration 
of illness was never significantly affected by the confounders 
considered.

4   |   Discussion

This paper reports the results of the pilot study on RSV clinical 
and socio-economic burden in the older adults' population in 
primary care settings in Italy. We conducted the study by mon-
itoring viral and bacterial infections during the winter season 
2022–2023, for a total observation of 18 weeks, in three differ-
ent Italian regions. The results highlighted all infectious agents 
responsible for ARIs, among which the most represented was 

Total population
Patients with RSV 

infection
Patients without 

RSV infection

n = 152 n = 33 n = 119

SARS-CoV 2

Yes 6 (3.9%) 0 (0%) 6 (5.0%)

No 146 (96.1%) 33 (100%) 113 (95.0%)

Rhinovirus

Yes 23 (15.1%) 0 (0%) 23 (19.3%)

No 129 (84.9%) 33 (100%) 96 (80.7%)

TABLE 2    |    (Continued)

FIGURE 1    |    Trend of ARI and RSV cases recruited in the study, 
winter season 2022–2023. Patients with ARIs were recruited in the 
study from week 48 of 2022 (November 28th to December 4th) to week 
13 (March 27th to April 2nd) of 2023. The first RSV cases were detected 
among these in week 49 of 2022. The RSV-positive patients were 
concentrated in the latter half of December 2022 and from the second to 
the eighth week of 2023, with a peak in the third week of 2023.
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RSV. The first cases were identified from December 7th until 
more than one in five enrolled patients tested positive for RSV 
(21.7%), indicating a more considerable impact in this age group 
than commonly expected, confirmed also by the InfluNet na-
tional data [19]. The most represented serotype in our popula-
tion was serotype B in 93.9% of cases, in line with the existing 
literature [20]. In addition, our study also showed a number of 
cases related to other diseases such as Influenza A/H3N1 and 
Haemophilus influenzae.

The ARI symptoms reported at the onset of the disease in our 
study, such as nasal congestion and cough, align with those fre-
quently described in the literature in older adults for RSV [2] 
and the other infectious diseases identified. Also, the median 
duration of the disease was consistent with available literature 
[21]. Our study highlights another important focus related to the 
target population considered. As expected, a significant number 
of patients had chronic conditions such as cardiovascular and 
respiratory diseases: It becomes more important to stress how 
these RSV-positive patients may be exposed to an increased risk 
of RSV infections severity [5, 22].

Our pilot study also highlighted the treatment prescribed by 
GPs. The standard care for RSV infection in adults is mostly 
supportive [23], yet our data suggest a substantial use of antibi-
otics and corticosteroids besides standard anti-inflammatory 
drugs. This could be attributed to the high rate of chronic 
comorbidities among patients. However, it also aligns with 
previous research indicating a tendency for antibiotic over 
prescription in ARIs [24]. Unfortunately, due to the low num-
ber, it was impossible to estimate the appropriateness of anti-
biotic prescriptions.

Our study also had the innovative aspect of assessing the im-
pact of RSV disease on patients' socioeconomic burden. Our 
data showed that this burden was significant, with nearly half 
of the patients reporting additional out-of-pocket costs. The bur-
den is also extended to caregivers, who might face economic and 
job-related challenges due to caregiving demands [25]. Another 
socioeconomic aspect highlighted is the strain on the primary 
care system, evidenced by the high frequency of GP consulta-
tions post-diagnosis. These two aspects pave the way to analyze 
the issue related to the epidemiological trend of RSV without 
disconnecting it from the socio-sanitary aspects it entails on 
the individual patient, their family context, and the system that 
takes care of them.

Although our study's co-infection rates support existing litera-
ture on the severity and mortality risks associated with bacterial 
co-infections in RSV [26], the observed hospitalization rate (3%) 
cannot be generalized due to the small sample size.

The study had some limitations, including a small sample size 
and challenges in GP participation, potentially influenced by 
limited awareness of RSV's significance in adults [6]. The study's 
late start also missed early seasonal data. Future research should 
aim for larger sample sizes and earlier data collection. It would 
be desirable to organize meetings with a greater number of GPs 
rather than only their representatives, in order to succeed in re-
cruiting a larger share of doctors, given the low participation: 
We estimate that more than 600 GPs work in the three cities, but 

only 22 of them decided to participate in the study and actually 
only 17 actively contributed to the study. Additionally, raising 
awareness among GPs about the importance of RSV infection 
in adults is crucial for better participation in future studies. 
Therefore, the organization of meetings with territorial groups 
of GPs, before the start of the epidemic season, might be a prom-
ising approach.

Data collected, although limited, confirms the seasonality 
of RSV observed in Italy during the 2022–2023 winter sea-
son, showing an earlier peak, between December 2022 and 
January 2023. Due to the small number of patients recruited, 
the study was unable to offer detailed analysis on RSV season-
ality, except for the week with the highest number of cases: 
This limitation may be overcome in the future by expanding 
the sample size.

To our knowledge, this is the first study to report socio-
economic and clinical data on RSV in community-dwelling 
older people in Italy. Other studies recently investigated the 
burden of RSV in adult patients. For example, the study of 
Narejos-Pérez et al. [27] assessed the burden of RSV-ARIs in 
community-dwelling European adults (≥ 50 years) in 2019–
2020 and 2020–2021 seasons, partially overlapping with the 
COVID-19 pandemic. Their results show a significant burden, 
describing a notable worsening of the patients' quality of life 
during the first 7 days of the ARI episode, and revealing a re-
markable impact on the patients' vitality with worsening fa-
tigue during the first 14 days. Moreover, complications tended 
to be more frequent in participants with RSV-ARI than those 
without (17.4% vs. 3.0%). Still, comparing studies is difficult 
because of many factors, such as different case definitions, 
methodology, geography and timing.

Although our study provides limited data, it gives a good indi-
cation of what to investigate to learn how this disease, still little 
considered by the territorial primary care service, is actually 
an additional burden on a complex system. Therefore, it needs 
to be recognized as not only a clinical issue, but also as an im-
pact on the life of the individual, the community, and from an 
economic perspective on the population in which this disease is 
widespread.

In conclusion, our pilot study is an important step toward the 
implementation of an ARI surveillance system targeted for older 
adults and of vaccination strategies that are critical steps toward 
mitigating the impact of RSV on this population, thereby reduc-
ing hospitalizations, healthcare costs, and the overall disease 
burden especially in the frail older adult's population.

Future research should focus on identifying high-risk groups for 
targeted vaccination strategies and understanding the national 
burden of RSV. This will be crucial in shaping effective vacci-
nation strategies and evaluating the impact of the implemented 
program.

5   |   Conclusions

The clinical and epidemiological data derived from this study 
could provide important insight for understanding the burden of 

 17502659, 2024, 12, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/irv.70049 by U

niversity D
egli Studi D

i B
ari, W

iley O
nline L

ibrary on [23/12/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



7 of 8

RSV in older adults within primary care settings. These results 
not only emphasize the necessity for enhanced surveillance and 
vaccination programs with available vaccines, but also reveal 
the significant economic implications of RSV management.

By integrating these findings into cost-effectiveness models, 
policymakers can make evidence-based decisions that optimize 
healthcare resources, ensuring both improved patient care and 
economic sustainability.
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