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ABSTRACT

This study aims to examine the behaviour of tourists staying in four- and five-star hotels
in Portugal’s Algarve region before and during the pandemic and to identify differences
between these periods. To achieve this, 17,601 online reviews published on TripAdvisor
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between January 2018 and April 2023 were analysed using NVivo 14 software. The findings
reveal that guest behaviour during the pandemic closely mirrored pre-pandemic patterns,
except for variations related to tourists’ continent of origin.

Keywords: Algarve; COVID-19; Four- and five-star hotels; Online reviews; Text min-
ing.

Comportamiento de los turistas en los hoteles de cuatro y cinco estrellas del Algarve
antes y durante la pandemia de COVID-19: Un analisis basado en las reseiias en linea

RESUMEN

Este estudio investiga el comportamiento de los turistas alojados en hoteles de cuatro y
cinco estrellas en el Algarve, Portugal, antes y durante la pandemia de COVID-19. Para ello,
se analizaron 17,601 resefias publicadas en TripAdvisor entre enero de 2018 y abril de 2023,
utilizando el software NVivo 14. Los resultados revelan que el comportamiento de los hués-
pedes durante la pandemia siguié un patrén muy similar al del periodo previo a la pandemia,
con la excepcidn de variaciones relacionadas con el continente de origen de los turistas.

Palabras clave: Algarve; COVID-19; Hoteles de cuatro y cinco estrellas; Resefias en
linea; Mineria de textos.

1. INTRODUCTION

The travel and tourism sector is a key economic activity in Portugal. As the country’s
leading service-exporting activity, tourism receipts in 2024 accounted for 47.9% of ser-
vice exports, 20.8% of total exports, and contributed 9.7% to the Gross Domestic Product
(TravelBI, 2025d). This sector’s good performance enabled Portugal to rank 12th in the
Travel & Tourism Development Index in 2024, an index that measures indicators and
policies related to tourism and travel in 117 economies (World Economic Forum, 2024).

One of Portugal’s main tourist regions is the Algarve, which, in the first half of 2025,
boasted the largest accommodation capacity among the country’s tourist accommodation
establishments and was the leading destination in terms of overnight guest stays (TravelBI,
2025a,2025¢). In the first quarter of 2025, 16.7% of all employees in the Algarve had jobs
related to the tourism sector, making it the Portuguese location with the highest percentage
of employment linked to this activity sector (TravelBI, 2025b).

In 2019, tourism in the Algarve region experienced its best year ever, with 5 million
guests staying in tourist accommodation establishments (+7.0% compared to 2018). Of
these, 29.1% were residents and 70.9% were non-residents. In the same year, the Algarve
recorded 21 million overnight stays (+2.5%), the majority of which were made by foreign
guests (76.1%). As a result, the region’s tourist accommodation establishments generated
a total revenue of 1.2 billion, of which 910 million was attributable to accommodation
profits (Instituto Nacional de Estatistica, 2020).
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However, the tourism industry is highly vulnerable to unexpected occurrences such
as pandemics (Hu ef al., 2021). On 31 December 2019, the World Health Organization
(WHO) was alerted to several unknown pneumonia cases in Wuhan, China, which were
later identified as a new type of coronavirus. On 30 January 2020, the WHO declared the
new coronavirus outbreak a Public Health Emergency of International Concern (PHEIC).
On 11 March 2020, it was characterised as a pandemic caused by the COVID-19 disease
(Organizagdo Pan-Americana da Saide, 2023). Due to generalised lockdowns and travel
restrictions imposed by countries to contain the virus’s spread, the pandemic has caused
a huge drop in international demand, causing an unprecedented interruption in tourism
(UNWTO, 2020).

In 2020, the number of guests in Algarve’s tourist accommodation establishments
fell by 3.1 million compared to 2019 (-60.7%), and overnight stays totalled 7.9 million
(-62.3%), of which foreign guests made 51.7%. With this outcome, the total revenue
of the region’s tourist accommodation establishments and profits from accommodation
totalled 462 million euros (-62.3%) and 346 million euros (-61.9%), respectively (Instituto
Nacional de Estatistica, 2021).

The year 2021 was also impacted by the constraints of the COVID-19 pandemic due to
confinement measures imposed, which had negative effects on the tourism sector. Despite
having grown compared to 2020, it was still below the levels of 2019 (Instituto Nacional
de Estatistica, 2022). In 2022, a year significantly marked by the return of foreign tourists
to Portugal, the tourism sector came close to record figures in 2019 (Instituto Nacional
de Estatistica, 2023).

On 5 May 2023, WHO declared the end of PHEIC and determined that COVID-19 is
now an established and ongoing health problem (World Health Organization, 2023). In
2023, Algarve’s tourism sector reached and surpassed levels of some statistical indicators
obtained in 2019, with 5.1 million guests (+1.4% compared to 2019) and 20.4 million
overnight stays (-2.5%) in the region’s tourist accommodation establishments, which led
to 1.6 billion in total revenue (+29.9%) and 1.2 billion in revenue from accommodation
(+29.1%) (Instituto Nacional de Estatistica, 2024).

In 2024, tourism in the Algarve region continued to show strong growth, further
consolidating its position as one of Portugal’s leading tourist destinations. The region
welcomed around 5.3 million guests staying in tourist accommodation establishments,
of which 27.5% were residents and 72.5% were non-residents, highlighting the
Algarve’s sustained international appeal. During the same year, the Algarve recorded
20.7 million overnight stays, the majority (77.5%) made by foreign visitors. As a
result, the region’s tourist accommodation establishments generated a total revenue
of approximately 1.7 billion, with 1.3 billion attributable to accommodation profits
(Instituto Nacional de Estatistica, 2025). The positive trend continued into the first
half of 2025, with strong occupancy rates, a predominance of international tourists,
particularly from the United Kingdom, and continued growth in employment and tour-
ism-related revenue, confirming the Algarve’s resilience and sustained attractiveness
as a top European destination.

Given that the tourism sector has been severely affected by the COVID-19 pandemic,
there is a need to investigate its impact on the hotel sector, particularly regarding changes
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in guest behaviour. In this context, this study seeks to answer the following research ques-
tion: How did the COVID-19 pandemic influence the behaviour of tourists in four- and
five-star hotels in the Algarve, as reflected in online reviews? To address this question,
the study has the following objectives: (i) to identify the behaviour of tourists in four- and
five-star hotels in the Algarve region before and during the COVID-19 pandemic, through
the analysis of online reviews published between January 2018 and April 2023; and (ii) to
examine the possible changes in the behaviour of these tourists as a result of the pandemic.
In addition, it is intended to provide hoteliers with theoretical and practical contributions
that may be useful for their business performance, as well as contribute to existing lit-
erature by expanding current research on the use of online reviews in the hotel industry.

The study is divided into five sections. After the introductory section, we present a
literature review on the subject under study and an explanation of the methodology. The
fourth section presents analyses and discusses the results. Finally, the study presents its
main conclusions, along with management implications, limitations, and recommendations
for future research.

2. LITERATURE REVIEW
2.1. Online reviews: User characteristics and hotel attributes

It has been proven that analysing online reviews enables the assessment of hotel
performance, consumer behaviour, improvement needs and market demands (Anderson
S. Oliveira et al., 2020). Additionally, it can be confirmed that, alongside textual content,
review metadata - such as users’ age, trip purpose, comments’ language, stay date, hotel
location and category - has the potential to help hoteliers assess various factors that influ-
ence reviews publication (A. S. Oliveira et al., 2022; Ye et al., 2018). The duplication
of online reviews can skew consumer perceptions, so it is important that online review
platforms implement strategies to mitigate this (Anténio ez al., 2023).

The systematic literature review conducted previously by Ferreira et al. (2024), which
compiled studies using online review analyses, made it possible to understand that in
four- and five-star hotels, guest satisfaction varies according to country of origin (Tsiot-
sou, 2019, 2022; Wu et al., 2017; Zhou et al., 2014), comments’ language (Antonio et al.,
2018; Pacheco, 2016; Schuckert et al., 2015) and traveller type, i.e. solo, couple, family,
friends or business travellers (Ahani et al., 2019; Ahn et al., 2017, Tsiotsou, 2019; Wu et
al.,2017). In addition to these factors, studies have also shown that users’ experiences in
writing online reviews influence ratings assigned to four- and five-star hotels (Amatulli
et al., 2019; Liang et al., 2016).

On the other hand, online reviews provide a wealth of information on how different
hotel attributes are evaluated, and it has been shown that the importance given by cus-
tomers to attributes varies according to the hotel’s star rating (Rhee & Yang, 2015). In
four- and five-star hotels, the main attribute responsible for customer satisfaction is value
for money, according to studies by Li et al. (2013), Limberger et al. (2014), Rhee & Yang
(2015) and Wong et al. (2020), and it was indicated by Li er al. (2013) that this attribute
plays an important role in customers’ booking decisions and post-purchase satisfaction.
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Nevertheless, in a study by Cibere et al. (2020), which investigated the performance of six
attributes, value for money ranked last, with cleanliness being the top-rated attribute by
customers. In addition, cleanliness appears to be customers’ third most valued attribute in
investigations by Wong et al. (2020) and Rhee & Yang (2015), proving intangible services’
impact on customer experience.

Service was a determining factor for customer satisfaction in four- and five-star hotels
in Pacheco (2017) and Rios-Martin er al. (2019) studies. Although it was not the most
relevant attribute, Cibere ef al. (2020), Kim et al. (2016), Limberger et al. (2014), Rhee
& Yang (2015), and Wong et al. (2020) also highlight it as an attribute that contributes
to guest satisfaction. It has been verified that service quality can directly influence hotel
recommendations to third parties and the desire to return to the same hotel (Padma &
Ahn, 2020).

Similarly, rooms have been identified as an important attribute for guest satisfaction in
four- and five-star hotels in many studies (Cibere et al., 2020; Kim et al., 2016; Kitsios
et al., 2021; Limberger et al., 2014; Pacheco, 2017; Padma & Ahn, 2020; Rhee & Yang,
2015; Wong et al., 2020). According to Kitsios ez al. (2021), for guest satisfaction to be
achieved, hotel rooms must be pleasant, clean, comfortable and cosy. Additionally, room
size is also a factor that customers value (Kim et al., 2016; Pacheco, 2016).

On the other hand, in investigations by Athanasopoulou et al. (2023), Kim et al. (2016),
Kitsios et al. (2021) and Li et al. (2013), the location was considered the most valued
attribute by customers of four- and five-star hotels. Kitsios ez al. (2021) recommend that,
when building future hotels, location and accessibility should be considered. For existing
hotel companies, they suggest improving access to tourist attractions and/or transportation
hubs. In contrast, in studies by Cibere et al. (2020), Wong et al. (2020) and Rhee & Yang
(2015), location was the least important attribute for customers, possibly because it is only
relevant when choosing a hotel (Limberger ef al., 2014; Pacheco, 2017; Wong et al., 2020).

In addition to the attributes mentioned above, staff were also a key factor in customer
satisfaction at four- and five-star hotels in some studies (Athanasopoulou et al., 2023;
Kim et al., 2016; Kitsios et al., 2021; Padma & Ahn, 2020; Rios-Martin et al., 2019). As
the only element that can immediately adapt to each customer’s needs, hotel staff gain
particular importance by providing an individualised experience tailored to customers’
specific needs and expectations (Rios-Martin et al., 2019). According to Athanasopoulou
et al. (2023) and Kitsios et al. (2021), friendly, well-trained, and efficient staff enhance
customer satisfaction.

Lastly, sleep quality is identified as a satisfaction attribute in studies by Cibere et al.
(2020), Rhee & Yang (2015) and Wong et al. (2020). However, Rios-Martin et al. (2019)
and Rhee & Yang (2015) note that online reviews rarely mention sleep quality. Custom-
ers consider it a basic expectation, similar to cleanliness, since a higher-category hotel is
generally expected to provide better sleep quality.

2.2. Online reviews in the COVID-19 pandemic

Since the hotel industry is highly vulnerable to pandemics, it has been suggested that
COVID-19 may alter consumer behaviour in the long term (Hu ez al., 2021). Given that
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text analysis provides valuable insights into trends in the hotel industry (Bi et al., 2024),
several studies have used online hotel reviews to compare consumer evaluations before
and during the pandemic.

For instance, Xu et al. (2023) found that the pandemic had a positive effect on
customer ratings, although this effect was less pronounced in higher-star hotels. By
contrast, Raedts et al. (2023) reported lower ratings for four-star hotels during the
same period. Despite these differences, both studies confirmed that the attributes most
valued by customers remained relatively stable, particularly services, rooms, break-
fast, and location. Similarly, Cheng et al. (2021) also identified services, rooms, and
location as key drivers of satisfaction and argued that, in five-star hotels, the main
determinants of guest experience did not change significantly during the pandemic.
At the same time, new priorities emerged. Several studies observed that cleanliness,
hygiene, and safety measures gained greater importance (Cheng et al., 2021; Hu et al.,
2021; Raedts et al., 2023; Song et al., 2022). Moreover, tourists who explicitly valued
health-related measures and positively mentioned how hotels managed the pandemic
tended to give higher ratings to hotels (Song et al., 2022; Srivastava & Kumar, 2021;
Xu et al., 2023).

Although online reviews have proven to be a valuable and real-time source of informa-
tion for understanding post-pandemic dynamics (Alamoodi et al., 2021; Bi et al., 2024),
there is still a need for research that examines luxury hotels in Southern Europe with a
longitudinal perspective and large-scale datasets. This study seeks to address this gap by
analysing 17,601 online reviews of four- and five-star hotels in the Algarve, Portugal, com-
paring pre-pandemic and pandemic periods to provide new insights into tourist behaviour
during times of crisis and recovery.

3. METHODOLOGY
3.1. Sampling and data collection

TripAdvisor is the world’s largest travel platform, helping 463 million travellers each
month make the most of every trip. The platform hosts over 859 million reviews and opin-
ions covering 8.6 million accommodations, restaurants, experiences, airlines, and cruises.
(TripAdvisor, 2025). This platform was selected as the source for extracting online reviews
of four- and five-star hotels in the Algarve.

Before data extraction, the Registo Nacional de Turismo (2023) was consulted to
identify the hotels to be analysed, resulting in a total of 104 four- and five-star estab-
lishments in the Algarve (as of 12 June 2023). However, since this research focuses
on reviews published from the beginning of 2018, 11 hotels were excluded because
they opened in 2018 or later. Therefore, only hotels in operation until 2017 (inclusive)
were considered. The final sample comprised 93 hotels (64 four-star and 29 five-star),
which were identified on TripAdvisor using their names, addresses, postal codes, and
official websites.

An Excel database was then created, assigning each of the 93 hotels an identification
number and linking it to the corresponding TripAdvisor page. To collect reviews pub-
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lished from 1 January 2018, in five languages (English, Portuguese, Spanish, German,
and French), a C# based bot was employed.

To facilitate the collection of user-generated content for research purposes, this bot
was developed to extract reviews from the TripAdvisor platform. Given the dynamic and
anti-scraping nature of the website, the automation process was implemented using the
Selenium library (Selenium, 2025), which enables browser-level interaction and supports
the rendering of JavaScript-heavy content. This approach was essential for accurately
capturing review data that is often loaded asynchronously.

The bot was configured to operate with the Firefox browser, managed via GeckoDriver
(Mozilla, 2025), which serves as a mediator between Selenium scripts and the browser
environment. This configuration provided robust control over browser actions such as
navigation, page scrolling, and element interaction, which were crucial for accessing
paginated review content and simulating human behaviour.

To minimise the risk of being blocked by TripAdvisor’s anti-scraping mechanisms,
several behavioural mimicry techniques were integrated. Specifically, randomised time
delays were introduced between user-like actions. These delays were drawn from uniform
distributions designed to reflect typical human browsing intervals, thus simulating realistic
interaction patterns.

Furthermore, to obfuscate the automated nature of the requests, the bot incorpo-
rated dynamic user-agent switching. This was achieved through the use of the Scrapy
Fake UserAgent library (Alecxe, 2025), which enables the emulation of various
browser signatures. By rotating user-agent strings across sessions, the bot effectively
diversified its digital fingerprint, thereby reducing the likelihood of detection and
throttling.

Nonetheless, when the HTML format is changed or TripAdvisor implements A/B test-
ing, errors occur, and manual intervention is required to update the bot code.

The data extraction process began on July 27, 2023, and lasted three days, encom-
passing reviews published during that period. A total of 39,851 reviews were collected
and stored in the Excel database. Along with the review texts, additional variables were
extracted, including hotel location (municipality), user location (city, province, or coun-
try), number of user contributions, type of traveller, date of stay (different from the review
date), average ratings, and review language.

The data collection was conducted solely from publicly available TripAdvisor reviews,
for strict academic purposes. No private or confidential data was extracted, ensuring
compliance with the platform’s Terms of Use and the European General Data Protection
Regulation (GDPR), and respecting user privacy.

3.2. Data Refining

Before analysing the online reviews, it was necessary to refine and preprocess the
dataset, which involved converting unstructured text data into structured data suitable
for analysis (Ban et al., 2019). This process was carried out in several stages. First, all
rows in the Excel sheet containing one or more empty cells were removed (n = 18,988).
Second, a manual cleaning procedure was applied to the user location column, ensuring
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that cities and tourist provinces were standardised and presented at the country level.
Rows containing data that did not correspond to a valid location were also excluded (n =
18,943). Third, the stay date column was reformatted into a date variable, and all entries
were sorted in ascending order.

Since the study aimed to analyse reviews from January 2018 onwards, all entries with
a stay date before this period were excluded (n = 18,596). This refinement was necessary
because some reviews written in 2018 actually referred to stays in 2017, which would
have introduced inconsistencies into the temporal scope of the research. Similarly, reviews
with a stay date in May 2023 or later were also removed (n = 17,601), as on May 5,
2023, WHO officially declared the end of the PHEIC related to COVID-19 (World Health
Organization, 2023).

It is important to emphasise that TripAdvisor records stay dates only by month and
year, without indicating the exact day. As a result, it was not possible to determine
whether reviews with a stay date listed as “May 2023” referred to stays that occurred
before or after 5 May 2023. Consequently, all entries associated with May 2023 were
excluded, which may have led to the omission of a small number of reviews correspond-
ing to the first five days of that month. Nonetheless, this decision was methodologically
necessary to ensure a clear and consistent demarcation between the pandemic period
and the post-pandemic context.

All reviews were translated into English using an online translator (Online Doc
Translator) to ensure that the analysis was conducted in a single language. Automatic
translation was deemed appropriate given the large dataset and the need for consist-
ency in language processing. Previous studies have shown that machine translation
can be a reliable tool for academic research, particularly in large-scale text mining and
sentiment analysis (Kathunia et al., 2024; Lee, 2024). To validate semantic accuracy,
a random sample of translated reviews was manually compared with the original texts,
confirming that the translations preserved the intended meaning and were suitable for
this study. In addition, spelling and grammar checking tools (Grammarly and Microsoft
Word’s Spelling & Grammar, integrated with Excel) were applied to the dataset to cor-
rect typographical, grammatical, and minor linguistic errors, thereby further enhancing
consistency and reliability.

After refining the data, a total of 17,601 reviews were obtained. Two databases were
then created in Excel: the first covering the pre-pandemic period, consisting of 13,329
reviews made between January 2018 and January 2020, as WHO declared the coronavirus
outbreak a PHEIC on January 30, 2020 (Organizacdo Pan-Americana da Sadde, 2023);
and the second covering pandemic period, with 4,272 reviews recorded between Febru-
ary 2020 and April 2023, as shown in figure 1. As mentioned earlier, since TripAdvisor
displays stay dates only in terms of month and year, the pre-pandemic database includes
reviews from guests who stayed on January 30 and 31, 2020 - dates that technically
belong to the pandemic period. On the other hand, the database covering reviews during
the pandemic does not include reviews from the first five days of May 2023, due to the
official end of the COVID-19 PHEIC declared by the WHO on May 5, 2023 (World Health
Organization, 2023).
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Figure 1
NUMBER OF ONLINE REVIEWS CONSIDERED BY PERIOD

Pre-pandemic IR ARRRRAERCARRRRRRARARRRRRRRRC RO ORY 13,329

Pandemic  [IHIAARRRRRRARERRRRRRRCRRIRRRRROROORE - 4,272

Source: Own work.

3.3. Data analysis

The data analysis was structured into two main stages: quantitative and qualitative.
In the first stage, a quantitative analysis was conducted in Excel, based on two distinct
databases: the first referring to the pre-pandemic period and the second to the pandemic
period. Through the construction of graphs, it was possible to observe the distribution of
the number of reviews across the different metadata considered, namely: hotel location
(municipality), review language, user location (country and continent of origin), date of
stay, traveller type, number of user contributions, and average ratings assigned. After the
individual analysis of each database, the results were integrated, enabling a comparison
between the two periods.

In the second stage, a qualitative analysis was conducted, specifically examining the
textual content of online reviews. Since handling a large volume of data can be demanding,
the use of appropriate software to analyse and categorise online reviews becomes neces-
sary (Anderson S. Oliveira et al., 2020). Following the approach of A. S. Oliveira et al.
(2022), NVivo 14 was employed, as it is designed to assist researchers in qualitative data
analysis. It is important to note that this software can only process one language at a time
and does not recognise sarcasm, double negatives, slang, linguistic variations, idiomatic
expressions, or ambiguity. Nonetheless, it remains an effective tool for obtaining an overall
summary of opinions (A. S. Oliveira et al., 2022). Within this context, the two databases
were imported into the software, resulting in two separate projects. Subsequently, an
automatic sentence-level sentiment analysis was conducted to detect the polarity expressed
in each textual comment within both projects. Sentiment analysis is characterised by its
capacity to determine the polarity of a document, comment, opinion, or expressed emotion,
which may be positive, neutral, or negative (Alaei et al.,2019). In this study, it was applied
to identify the sentiment present in each sentence of the guests’ reviews. This procedure
aimed to capture the overall sentiment of tourists in both the pre-pandemic and pandemic
periods, as expressed in online reviews. At this stage, both the total number of reviews
and their full textual content were considered.

Subsequently, a frequency analysis was performed to rank the 30 most frequent
nouns associated with hotel attributes. As a result, it was possible to identify which
hotel attributes were most frequently discussed in online reviews for each period under
study. Furthermore, frequency analysis allowed for the identification of themes, which
helped determine which hotel attributes could later be compared. Consequently, aspect-

Cuadernos de Turismo, 57, (2026), 83-113



92 A.FERREIRA, M. B. CORREIA, A. I. RENDA Y N. ANTONIO

level sentiment analysis was carried out to identify the polarity of opinions expressed
regarding the four hotel attributes most frequently mentioned in the reviews during each
study period.

Finally, sentence-level sentiment analysis was applied to the metadata associated with
each set of reviews, namely: review language, user location (continent of origin), date of
stay, traveller type, and number of user contributions. This procedure not only enabled
the identification of the polarity of opinion expressed but also provided insights into how
different tourist profiles conveyed distinct sentiments concerning their hotel experiences.
Lastly, the results were compared across the two periods under analysis, allowing for the
identification of behavioral variations in the pattern of online reviews.

4. RESULTS
4.1. Quantitative analysis
As Figure 2 shows, the Algarve region is composed of 16 municipalities, with most

of the four- and five-star hotels located along the coastal areas. No hotels were observed
in Sdo Brés de Alportel and Alcoutim.

Figure 2
NUMBER OF FOUR- AND FIVE-STAR HOTELS BY MUNICIPALITIES IN
THE ALGARVE
ALCOUTIM
0
ALIEZUR MONCZH]QUE CASTR(?; MARIM
1 SILVES
2 , 0
PORTIMAO Lolli’”’ SA()D li:RAS TN
12 4
LA(SEOS L J ALPORTEL \/
2 8 ALBUFEIRA 6
VILA DO BISPO VILA REAL DE SANTO

OLHAO ANTONIO
FARO

Source: Adapted from Associagdo Nacional de Municipios Portugueses (2020).

Regardless of the study period (Figure 3), most online reviews collected come from
tourists staying in hotels located in the municipalities of Albufeira, Portimao, Loulé,
Lagoa, and Lagos, which, as previously verified, have a higher number of four- and five-
star hotels (Figure 2).
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Figure 3
NUMBER OF ONLINE REVIEWS BY ALGARVE MUNICIPALITIES
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For the two periods in question, more than half the comments were written in English
(Figure 4). This was followed by comments written in Portuguese, Spanish, and German in
the pre-pandemic period and in Portuguese, German, and Spanish in the pandemic period.
French was the least used language by tourists in both periods.

Figure 4
NUMBER OF ONLINE REVIEWS BY LANGUAGE
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Source: Own work.
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In Table 1, fifteen countries with the highest number of tourists who submitted online
reviews under study are listed, with the United Kingdom standing out, accounting for
51.8% and 45.2% of total tourists in pre-pandemic and pandemic periods, respectively,
and Portugal, with 12.7% and 16.7% in the first and second periods under study. The same
table also shows the origin of tourists by continent, highlighting that in both periods, over
90.0% come from Europe. It is important to mention that reviews from tourists originating
from Azerbaijan, Russia, and Turkey were counted twice, as these countries are part of
both Europe and Asia, resulting in the total number of reviews in the table being higher
than the total number of extracted reviews (an additional 20 reviews). In smaller numbers,
tourists from Africa were also present during both periods.

Table 1
NUMBER OF ONLINE REVIEWS BY COUNTRY AND CONTINENT OF
TOURISTS’ ORIGIN

Country of origin Pre-pandemic % Pandemic %
United Kingdom 6,898 51.8 1,930 452
Portugal 1,687 12.7 714 16.7
Spain 979 7.3 363 8.5
Germany 779 5.8 380 8.9
Ireland 717 54 186 44
United States 425 32 141 33
France 403 30 154 3.6
Brazil 226 1.7 37 09
Switzerland 208 1.6 83 1.9
Canada 162 12 49 1.1
Belgium 90 0.7 29 0.7
Netherlands 79 0.6 28 0.7
Australia 77 0.6 8 0.2
Austria 76 0.6 18 04
Italy 44 03 19 04
Others 479 3.6 133 3.1
Continent of origin
Europe 12,205 91.5 3977 930
North America 613 4.6 199 4.7
South America 284 2.1 44 10
Asia 107 0.8 41 1.0
Oceania 89 0.7 11 03
Africa 45 0.3 6 0.1

Source: Own work.
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Regarding stay dates, tourists primarily chose to stay between April and October in the
pre-pandemic period, while they mainly opted for April, August, September, and October
in the pandemic period (Figure 5).

Figure 5
NUMBER OF ONLINE REVIEWS BY STAY DATE
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Source: Own work.

Based on Figure 6, more than half the tourists who stayed in four- and five-star hotels
in the Algarve travelled as a couple in both periods. This category of hotels also saw a
considerable number of tourists travelling with family and friends. Guests travelling for
business and those travelling alone were fewer, with more solo travellers than business
travellers during the pandemic, which was not the case in the pre-pandemic period.

Figure 6
NUMBER OF ONLINE REVIEWS BY TRAVELLER TYPE
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Source: Own work.
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Regarding tourists’ experience writing online reviews, the majority are experienced, mean-
ing it is not their first time writing an online review for both periods under study (Figure 7).

Figure 7
NUMBER OF ONLINE REVIEWS BY USER CONTRIBUTIONS
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Source: Own work.

Since TripAdvisor allows hotels to be rated up to five points, four- and five-star hotels
in the Algarve region were mostly rated positively by tourists, with ratings of 4 and 5
points in both periods (Figure 8).

Figure 8
NUMBER OF ONLINE REVIEWS BY AVERAGE RATING
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4.2. Qualitative analysis

To simplify qualitative analysis reading, including sentiment and frequency analyses,
positive sentiment encompasses moderately positive and very positive sentiments, ana-
lysed together. The same applies when discussing negative sentiment, which refers to both
moderately negative and very negative sentiments grouped simultaneously.
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4.2.1. Global sentiment analysis

Across both periods analysed, tourists staying in four- and five-star hotels in the
Algarve region predominantly wrote comments with positive sentiment, accounting for
74.5% in the pre-pandemic period and 73.2% during the pandemic. Of these, 28.5%
were classified as having a very positive sentiment in each period (Figure 9). In contrast,
comments with negative sentiment made up 25.4% in the pre-pandemic period and 26.9%
during the pandemic, with 11.9% categorised as very negative in the pre-pandemic period
and 13.2% during the pandemic.

Figure 9
OVERALL SENTIMENT OF ONLINE REVIEWS
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Figure 10
OVERALL SENTIMENT OF CODING REFERENCES
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From another perspective, Figure 10 shows that nearly half of the total comments writ-
ten by tourists reflect positive or mixed sentiment (containing both positive and negative
emotions), with 47.1% and 46.1% in the pre-pandemic period, and 45.7% and 46.9% dur-
ing the pandemic period. In contrast, comments with negative or neutral sentiment (lacking
any emotion) make up a smaller percentage, at 4.0% and 2.9% in the pre-pandemic period,
and 5.0% and 2.3% in the pandemic period.

4.2.2. Frequency analysis

Table 2 lists the ten most frequently mentioned words in the comments analysed for
both periods. It is evident that, in both the pre-pandemic and pandemic periods, the top
four words are equal and appear in the same order (rooms, staff, pool, and breakfast).
These four hotel attributes will be given special attention in the following section, where
they will be analysed for sentiment. The next three words (food, restaurants, and beaches)
appear in both periods but in a different order. In the pre-pandemic period, customers
wrote more comments about food, followed by those referring to restaurants and beaches.
In the pandemic period, beaches took the spotlight, with food and restaurants being men-
tioned afterwards. Lastly, “areas” was a commonly mentioned attribute in the pre-pan-
demic period, while during the pandemic, customers emphasised “views.”

Table 2
FREQUENCY ANALYSIS RESULTS

Pre-pandemic % Pandemic %
1 rooms 1.94 rooms 1.93
2 staffs 1.29 staffs 1.34
3 pool’ 1.21 pools 1.22
4 breakfasts 0.87 breakfasts 0.92
5 foods 0.76 beaches 0.77
6 restaurant’ 0.74 foods 0.77
7 beach’ 0.73 restaurants 0.74
8 cleans 0.67 cleaning 0.68
9 bar’ 0.64 bars 0.66
10 areas 0.63 view’ 0.59

Source: Own work.
It is important to note that only words related to hotel attributes were retained in the

frequency table. Words that did not meet this condition, such as “hotel,” which refers to
the hotel unit itself, and “day,” which is not a hotel attribute, were removed.
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4.2.3. Sentiment analysis of select hotel attributes

Regarding the four hotel attributes most frequently mentioned by customers in the
comments (Figure 11), it is evident that, in the pre-pandemic period, breakfast was the
attribute that generated the highest number of comments with positive sentiment (82.3%),
followed by staff (80.5%), rooms (76.4%) and pools (74.6%). In contrast, during the pan-
demic period, the largest proportion of positive comments shifted to staff (80.5%), with
breakfast (80.1%), rooms (78.5%) and pools (73.0%) following. Despite these findings, in
both periods, most comments with a very positive sentiment were related to staff, account-
ing for 44.5% in the pre-pandemic period and 46.7% in the pandemic period, followed
by comments about rooms, breakfast and pools. Conversely, regardless of the period, the
pools were the hotel attribute generating the highest percentage of negative sentiment
reviews, at 25.5% in the pre-pandemic period and 27.0% in the pandemic period. Addi-
tionally, pools received the highest number of very negative comments, with 12.5% in the
pre-pandemic period and 14.1% during the pandemic.

Figure 11
SENTIMENT TOWARDS SELECTED HOTEL ATTRIBUTES
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4.2 4. Sentiment analysis of metadata

Considering the language of the comments, it is observed that comments written
in Portuguese exhibit the highest levels of positive sentiment, with 79.1% before the
pandemic and 77.2% during the pandemic (Figure 12). Following these are comments
written in English (74.6%), Spanish (73.3%), German (72.1%), and French (69.3%) in
the pre-pandemic period. This order shifted with the pandemic, as comments in German
(75.3%) ranked second, followed by those in English (72.9%), Spanish (69.5%), and
French (68.8%). Although Portuguese comments showed the highest overall positive sen-
timent, German comments recorded the highest percentages of very positive sentiment in
both periods, reaching 34.0% in the pre-pandemic period and 36.5% during the pandemic.
On the other hand, French-written comments exhibited the highest percentages of nega-
tive sentiment, with 30.7% in the pre-pandemic period and 31.2% during the pandemic.
Of these, 14.6% and 15.0% corresponded to comments with very negative sentiment,
respectively.

Figure 12
TOURIST SENTIMENT BY LANGUAGE
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In view of tourists’ continent of origin (Figure 13), it can be observed that in the period
before the pandemic, the comments with the highest percentage of positive sentiment
came from guests in the following order: South America (79.2%); North America (77.3%);
Asia (76.8%); Africa (75.0%); Europe (74.3%); and Oceania (73.0%). However, tourists
from Asia were the ones who wrote the highest number of comments with very positive
sentiment (32.2%). During the pandemic, tourists from Africa wrote the most comments
with positive sentiment (85.2%), followed by comments from clients from North America
(79.3%), Europe (73.0%), Asia (68.3%), South America (66.9%), and Oceania (58.6%).
In addition, tourists from Africa also wrote the highest number of comments with very
positive sentiment (40.7%). In contrast, in both periods analysed, comments from clients
from Oceania exhibited the highest percentage of negative sentiment, with 27.0% in the
first period and 41.4% in the second. Moreover, clients from Oceania were also the ones
who wrote the most comments with very negative sentiment during the pandemic (20.7%),
whereas, in the pre-pandemic period, clients from Africa stood out in this regard (14.2%).

Figure 13
TOURIST SENTIMENT BY CONTINENT OF ORIGIN
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Considering the dates of the tourists’ stay, it is evident that the period from December
to February was the one that contributed most to positive sentiment, with 80.3% and
77.9% of positive comments in the pre-pandemic and pandemic periods, respectively. This
was also the period when tourists wrote the highest percentage of very positive comments,
with 29.8% and 29.3% in the first and second periods, respectively (Figure 14). Following
the December to February period, the months from March to May showed the highest per-
centages of positive sentiment in both periods (75.8% in the pre-pandemic period; 75.3%
in the pandemic period), followed by the months from September to November (74.7%;
73.0%) and from June to August (72.3%; 69.9%). In contrast, the majority of negative
sentiment comments were written during the months from June to August, with 27.7%
and 30.1% in the pre-pandemic and pandemic periods, respectively. This was also the
period when the highest number of very negative comments were recorded, with 13.3%
and 14.9% in the pre-pandemic and pandemic periods.

Figure 14
TOURIST SENTIMENT BY STAY DATE
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Regarding the type of traveller (Figure 15), it is clear that guests travelling for business
purposes wrote most positive comments in both periods, with 80.6% in the pre-pandemic
period and 78.4% in the pandemic period. This was followed by comments from guests
who travelled alone, with a partner, with friends, and with family. Furthermore, business
travellers also wrote the highest percentage of comments with very positive sentiment,
with 30.4% in each period. On the other hand, guests who travelled with family wrote
the highest number of comments with negative sentiment in both periods, with 27.3% and
30.2% in the pre-pandemic and pandemic periods, respectively. This group also expressed
the highest levels of very negative sentiment, with 13.2% and 14.6% in the first and
second periods.

Figure 15
TOURIST SENTIMENT BY TRAVELLER TYPE
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Considering the tourists’ experience in writing online reviews, the highest number
of positive comments was written by those posting an online review for the first time
(novices), with 78.8% and 78.0% in the pre-pandemic and pandemic periods, respectively
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(Figure 16). Of these, 32.1% and 33.0% wrote comments with very positive sentiment in
the first and second periods, respectively. Conversely, tourists with experience in writing
online reviews (experts) were the ones who wrote the highest volume of comments with
negative sentiment, with 25.8% in the pre-pandemic period and 27.3% during the pan-
demic, of which 12.1% and 13.3% correspond to comments with very negative sentiment,
respectively.

Figure 16
TOURIST SENTIMENT BY CONTRIBUTION NUMBER
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5. DISCUSSION

The results of the quantitative analysis show that most four- and five-star hotels in the
Algarve are in the region’s coastal municipalities - particularly in Albufeira, Portimao,
Loulé, Lagoa, and Lagos - which also account for the largest number of online reviews
analysed in this study. In both the pre-pandemic and pandemic periods, more than half
of the reviews were written in English, followed by those written in Portuguese. Spanish
and German reviews ranked next during the pre-pandemic period, although their order
was reversed during the pandemic. French remained, in both periods, the least frequently
used language in the reviews.

Regarding tourists’ country of origin, visitors from the United Kingdom stood out the
most, followed by Portuguese, Spanish, and German tourists in both periods. Overall, in
both timeframes, more than 90% of the reviews were written by European tourists, with
a slight increase during the pandemic period.

Stays in the pre-pandemic period occurred mainly between April and October, whereas
during the pandemic they were concentrated in April, August, September, and October.
In both periods, the majority of tourists travelled as couples, although family and friends’
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trips were also significant. Business and solo trips were less frequent; however, during the
pandemic, there was a higher number of solo travellers compared to business travellers,
the opposite of what was observed in the pre-pandemic period.

With regard to tourists’ experience in writing online reviews, it was found that in both peri-
ods, most tourists already had prior experience with online reviewing. Furthermore, it is worth
noting that four- and five-star hotels in the Algarve were generally rated very positively, pre-
dominantly receiving scores of 4 and 5 on TripAdvisor, both before and during the pandemic.

Through qualitative analysis, and in line with the findings of Emir & Bayer (2017),
A.S. Oliveira et al. (2022), and Tontini et al. (2017), who demonstrated that tourists tend
to share more positive than negative reviews, the results of this study reveal that tourists
staying in four- and five-star hotels in the Algarve region predominantly wrote positive
reviews. Specifically, 74.5% of reviews in the pre-pandemic period and 73.2% in the
pandemic period were positive. Of these, 28.5% in each period were categorised as highly
positive. Conversely, negative reviews accounted for 25.4% during the pre-pandemic
period and 26.9% during the pandemic period. This represents a 1.5% increase in negative
reviews following the onset of the COVID-19 pandemic, corroborating the findings of
Raedts et al. (2023), which showed that customers rated hotels less positively during the
pandemic. Among the negative sentiment reviews, 11.9% and 13.2% were categorised as
highly negative in the pre-pandemic and pandemic periods, respectively.

Based on the word frequency analysis, the hotel attributes most frequently mentioned
by tourists in their reviews were identified. Across both periods, the four most commonly
cited terms were “rooms,” “staff,” “pools,” and “breakfast,” partially corroborating the
findings of Kitsios ef al. (2021), A. S. Oliveira et al. (2022), and Padma & Ahn (2020),
who also highlighted these attributes in their studies. Furthermore, “rooms” and “break-
fast” remained among the most frequently mentioned attributes by customers during the
pandemic, as reported by Hu et al. (2021) and Raedts ef al. (2023).

The identified attributes were further analysed for sentiment, enabling the assessment of
sentiment associated with each attribute, particularly the percentages of highly positive and
highly negative sentiment. The key findings from this analysis are summarised in Table 3.

Table 3
SUMMARY OF SENTIMENT TOWARD SELECTED HOTEL ATTRIBUTES BY
STUDY PERIOD
Very positive sentiment Very negative sentiment

Pre-pandemic (%) Pandemic (%) Pre-pandemic (%) Pandemic (%)

Rooms 310 30.2 122 10.7
Staff 445 46.7 120 11.8
Pools 28.5 27.1 12.5 14.1
Breakfast 30.3 35.1 9.0 9.5

Source: Own work.
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Staff stood out the most in both periods, as they received the highest number of
comments with a very positive sentiment: 44.5% in the pre-pandemic period and 46.7%
during the pandemic. Furthermore, staff were more highly valued by customers during the
pandemic, reflected in a 2.2% increase in positive feedback. Similarly, breakfast emerged
as a highly appreciated attribute during the pandemic, with very positive sentiment rising
from 30.3% in the pre-pandemic period to 35.1% during the pandemic, marking a 4.8%
improvement. In contrast, swimming pools were the attribute that drew the most very
negative comments, increasing from 12.5% in the pre-pandemic period to 14.1% during
the pandemic, indicating a slight rise in customer dissatisfaction with this attribute during
the pandemic.

A sentiment analysis was performed on the comments, considering specific metadata
such as the comments’ language, the tourists’ continent of origin, their stay date, traveller
type, and their experience in writing online reviews. The key findings were consolidated
in Table 4, which summarises the percentage of comments with very positive and very
negative sentiments for each metadata category and study period.

Table 4
SUMMARY OF SENTIMENT BY METADATA AND STUDY PERIOD

Very positive sentiment Very negative sentiment
Pre-pandemic Pandemic (%) Pre-pandemic Pandemic (%)
(%) (%)
Language German 34.0 German 36.5 French 14.6 French 15.0
Date of stay Dec-Feb 29.8 Dec-Feb  29.3 Jun-Aug 13.3 Jun-Aug 149
Type of traveller Business 304 Business 304 Family 13.2 Family 14.6
User experience Novice 32.1 Novice 33.0 Expert 12.1 Expert 133
Continent of origin  Asia 32.2 Africa 40.7 Africa 14.2 Oceania 20.7

Source: Own work.

Among the five languages analysed (German, Spanish, French, English, and Portu-
guese), reviews written in German had the highest percentage of very positive sentiment,
with 34.0% in the pre-pandemic period and 36.5% during the pandemic, reflecting a nota-
ble increase of 2.5%. In contrast, reviews written in French had the highest percentage of
very negative sentiment, rising from 14.6% in the pre-pandemic period to 15.0% during
the pandemic, showing a slight decline of 0.4% in sentiment during this time.

Across the four time periods analysed (Dec—Feb, Jun—Aug, Mar-May, and Sep—Nov),
tourists who stayed between December and February wrote the highest percentage of
reviews with very positive sentiment, reaching 29.8% in the pre-pandemic period and
29.3% during the pandemic. Conversely, tourists who stayed between June and August
wrote the most reviews with very negative sentiment, at 13.3% in the pre-pandemic period
and 14.9% during the pandemic. During the pandemic, the percentage of reviews with
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very positive sentiment decreased by 0.5%, while those with very negative sentiment
increased by 1.6%.

When analysing travellers by type (friends, couples, families, business, and solo), busi-
ness travellers expressed the highest levels of very positive sentiment, with 30.4% in both
periods. In contrast, family travellers stood out for having the highest percentage of very
negative sentiment, at 13.2% pre-pandemic and 14.6% during the pandemic, reflecting a
1.4% increase in dissatisfaction.

On the other hand, tourists writing an online review for the first time (novices)
expressed the highest levels of very positive sentiment, with 32.1% in the pre-pandemic
period and 33.0% during the pandemic. These tourists wrote an online review for the
first time, with no record of other reviews on their profiles. In contrast, experienced tour-
ists - those who had written at least two online reviews - expressed the highest levels of
very negative sentiment, with 12.1% in the pre-pandemic period and 13.3% during the
pandemic, highlighting a 1.2% increase in dissatisfaction.

Finally, considering the tourists’ continent of origin (Africa, North America, South
America, Asia, Europe, and Oceania), it is notable that their behaviour changed with the
pandemic. In the pre-pandemic period, tourists from Asia led in very positive comments
(32.2%), whereas during the pandemic, African tourists took the lead (40.7%). Interest-
ingly, African tourists also recorded the highest percentage of very negative comments
pre-pandemic (14.2%). During the pandemic, this trend shifted, with tourists from Oceania
showing the most negative sentiment (20.7%).

In summary, the results of this study revealed that the behaviour of guests leaving online
reviews during the pandemic period followed a pattern quite similar to that observed in
the pre-pandemic period, except for the results related to the tourists’ continent of origin.

6. CONCLUSION AND IMPLICATIONS

This study set out to examine tourist behaviour in four- and five-star hotels in the
Algarve region of Portugal, before and during the COVID-19 pandemic, and to assess
the changes that occurred between these two periods. Based on an analysis of 17,601
online reviews from 93 hotels, covering the period from January 2018 to April 2023, the
findings indicate that, regardless of the timeframe, Algarve’s four- and five-star hotels
were predominantly evaluated positively by guests. Although the volume of reviews
declined sharply during the pandemic, the behaviour of those who continued to write
reviews largely mirrored pre-pandemic patterns, with the notable exception of differences
associated with tourists’ continent of origin.

The results highlight that priority should be given to the quality of staff, breakfast,
rooms, and pools, as these were the hotel attributes most frequently mentioned in the
reviews across both periods. Hoteliers are therefore encouraged to invest primarily in
human capital, since comments about staff exhibited the highest levels of very positive
sentiment. Particular attention should also be devoted to hotel pools, which were the
attribute most often associated with very negative comments in both periods.

On the other hand, hoteliers should focus on retaining and attracting customers who
write online reviews in German, as well as those who travel between December and
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February, as they tend to write the most positive reviews about the hotels, regardless of
the period analysed. Additionally, guests travelling for business purposes and those who
wrote an online review for the first time were the ones who left the most favourable com-
ments about the hotels in both periods. It is important for hotels to offer business-oriented
services and facilities, and for staff to encourage customers, particularly those who have
never left a review, to write online reviews. Regarding the continent of origin, tourists
from Asia wrote the most positive reviews about the hotels in the pre-pandemic period.
However, with the onset of the pandemic, it was customers from Africa who took the
lead in writing the most positive reviews. It is therefore important for hotel managers to
develop strategies to attract clients from these markets.

From a different perspective, hoteliers should aim to provide a tailored service that
meets the needs of French-speaking guests and those travelling with families. It is also
vital to develop strategies to maintain high service quality during peak months (June to
August), as these periods saw the highest number of negative reviews in both analysed
timeframes. Additionally, although tourists from the African continent wrote the largest
number of highly positive reviews during the pandemic, they were also responsible for
the highest number of highly negative reviews in the pre-pandemic period. During the
pandemic, however, tourists from Oceania generated the highest volume of highly negative
reviews. Therefore, targeted measures should be implemented to cater to the specific needs
and expectations of customers from these two markets.

This research offers both practical and theoretical contributions that can assist four-
and five-star hospitality professionals in the Algarve region in gaining a deeper under-
standing of their customers’ behaviour. Moreover, the study highlights the importance of
leveraging text analysis software to examine online reviews, positioning it as a valuable
tool for hotel businesses. It also provides industry professionals with insights on how to
effectively capitalise on online reviews. Lastly, in addition to contributing to the existing
scientific literature on online reviews, this study paves the way for future complementary
research by academics.

As with any study, this research has limitations. Firstly, it focuses solely on one online
review platform, namely TripAdvisor. Additionally, the study was restricted to reviews
written in Portuguese, English, Spanish, German, and French about four- and five-star
hotels in the Algarve region from January 2018 to April 2023, limiting the generaliz-
ability of findings. Another limitation concerns the division between the pre-pandemic
and pandemic periods. In this study, the division was based on the dates of stay rather
than the dates on which the reviews were published, since guests may post their reviews
on TripAdvisor at any time, not necessarily close to the actual date of their stay, which
could distort the temporal analysis. Nevertheless, TripAdvisor provides only the month
and year of the stay, without specifying the day, which introduces a certain degree of
ambiguity. For instance, stays that occurred on 30 and 31 January 2020 were classified
as pre-pandemic, despite the WHO declaring the outbreak a Public Health Emergency
of International Concern on 30 January. Similarly, it was not possible to include in the
pandemic period those reviews from guests who stayed during the first five days of May
2023, given that the WHO declared the end of the PHEIC on 5 May 2023. Despite this
limitation, the study remains relevant and makes a significant contribution to understand-
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ing online hotel reviews. By incorporating a large number of evaluations, the analysis
ensures that minor inaccuracies in period classification do not compromise the validity
of the findings. Accordingly, the results continue to provide robust insights into tourist
behaviour and perceptions during the pre-pandemic and pandemic periods. Future studies
could validate and/or compare the results obtained in this research using other review
platforms or employing different data mining techniques. Additionally, this study could
be expanded to include other languages and regions of Portugal, as well as other countries
and different hotel categories.

Further research could also focus on the post-pandemic period, analysing and compar-
ing online reviews from the pre-pandemic, pandemic, and post-pandemic phases. Such an
approach would make it possible to capture more recent trends in tourist behaviour and to
identify whether the patterns observed during the pandemic have persisted, changed, or
given rise to new consumption dynamics. Finally, a more targeted investigation into hotel
attributes and the metadata of online reviews could be conducted to understand better the
drivers of satisfaction and dissatisfaction within each market.
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