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Abstract 

The paper seeks to answer the question of the degree to which hospital management uses social media to communicate 
with stakeholders. The work looked into websites and social media activity of 288 hospitals in Poland during the COVID-
19 pandemic from 15.01.2021 to 22.02.2021 using web scraping. The data were analysed with unidimensional and two-
dimensional statistical analyses. The author investigated the correlation between the Google rating of each hospital, the 
number of personnel, level of hospital care, and their activity in social media.  
 
The research demonstrated that quality parameters of Polish hospitals' websites measured with Google PageSpeed Insights 
vary significantly and are not related to the hospital's size as the number of employees or its type (hospital care level). 
Similarly, no correlation was demonstrated between the mean Google rating concerning the service quality in a hospital 
and its size. The activity in social media depends on the commitment of social media teams in each health service 
institution. The paper offers several positive examples of social media use (Facebook posts) by hospitals during the 
COVID-19 pandemic. About 38% of the hospitals had Facebook pages. The mean activity on hospitals' Facebook pages in 
the last three months was 0.45 posts per day. The research concludes that the number of hospitals exhibiting greater social 
media activity is increasing. The process started in 2011 and continues today. Hospitals' social media activity can be 
expected to rise further regardless of the size and care level of the institutions. The paper presents original and relevant 
research. It can help both theoreticians and practitioners of healthcare management and social media public relations. 
 
Keywords: Website quality; hospitals; Poland; social media. 

Introduction 

The COVID-19 pandemic has affected the functioning of the global society and business [He & Harris 2020, Singh 2020]. 
It is true for healthcare, as well. Many hospitals were reorganised due to the pandemic. Restrictions on admissions and 
access to hospital buildings were imposed. Many hospitals and wards were turned into COVID-19 only units. 
Simultaneously, the Internet has become a key channel for COVID-19 developments and organisational and functional 
changes in hospitals. Therefore, hospital websites or social media can play an important role in informing about COVID-
19 and changes as it is perceived as a quick and effective platform for searching, sharing, and distributing information 
[Sahni and Sharma 2020].  
 
Social media has been growing dynamically. In 2021, social media had about 4.2 billion users (53.6% of the global 
population) [Digital 2021]. This number grew by 13.2% from 2020 to 2021. Social media can provide education as well as 
meaningful and useful information. Research shows that the impact of online information and frequency of social media 
use differ by sex, age, and educational background [Horzum 2016, Ahmad & Murad 2020, Hysa et al. 2021]. Industries see 
social platforms as the key factor in customer contact and a way to improve their services. 
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The use of social media by hospitals has been investigated in international research [Lagu et al. 2016, Glover et al. 2015]. 
However, the research tends to be qualitative. It often focuses on the relationship between information shared in social 
media and ratings of healthcare institutions [Verhoef 2014].  
 
There is a certain gap in current research concerning the quantitative analysis of social media use by healthcare 
organisations in different parts of the world. There are also not many investigations into relationships between various 
qualitative indices for hospitals and social media use. The present research fills a gap as it seeks to answer the following 
questions: 
 

• (Q1) To what degree do hospitals in Poland use social media to communicate with stakeholders during the 
COVID-19 pandemic?  

• (Q2) Are there differences in how different types of Polish hospitals use social media? 
• (Q3) Is there a correlation between hospitals' ratings in Google and selected technical parameters of their 

websites and their activity in social media?  
 
This paper is organised as follows. The first section reviews the literature on the hospital website quality and social media 
use by hospitals. Section two describes the methodological framework for the research. The third section offers results and 
discussion. The paper is recapitulated in the summary with research limitations. 

Literature Review 

 

Most of the past research on the use of the Internet by hospitals analysed the quality of their websites [Ford et al. 2013, 
Zdonek & Hysa 2013]. Such analysis can define certain attributes that affect website quality regarding various criteria and 
user needs. Website quality is most often measured in three main dimensions: content quality, service quality, and 
technical quality [Rocha 2012]. Load time in a browser window is an example of a technical parameter affecting website 
quality [Gajanova et al. 2020]. It can be checked with popular online validators [PageSpeed Insights 2021]. Also, many 
researchers indicate that a quality website is developed in accordance with the Web Content Accessibility Guidelines 
[WCAG 2021] [Fernández-Díaz et al. 2020, Król & Zdonek 2020 Administrative Sciences, and Acosta-Vargas et al. 
2020]. Hence, auditors inspect the degree of search engine optimisation, content, accessibility, performance, usability, 
marketing potential, or links. They also often use aggregate indices [Król and Zdonek 2020 Future Internet]. The same 
principles apply to hospital websites. Numerous studies demonstrated that their websites are usually intended to provide 
general information, but they increasingly offer functionalities for patients and healthcare administration [Salarvand et al. 
2016, Meiyappan et al. 2019]. Such websites must be mobile-friendly [Król and Zdonek 2021 IJERPH], which 
significantly affects their quality as the number of mobile website users grows (over 50% of Internet users) [Statcounter 
2021]. Social platforms also gain popularity. Poland is no exception [Digital 2020]. This is why researchers investigate the 
involvement of various industries in social media [Colicev et al. 2018, Harmeling et al. 2017]. Hospitals have also been 
looked into [Hawkins et al. 2016, Huppertz and Otto 2018, Smith 2017, Beier & Früh 2020, Lee & Lee 2020].  
  

Materials and Methods 
 
The research was divided into five stages by design (Fig. 1). The first stage focused on the Polish hospital market. 
Addresses of the investigated hospitals were collected at this point. The second stage was an analysis of the content of 
websites of selected hospitals, analysis of their technical parameters with PageSpeed Insights by Google, and collection of 
official social media pages of the hospitals. The third stage involved the analysis of these pages. Selected data were semi-
automatically collected from websites and social media pages using web scraping and API (Application Programming 
Interface) in the fourth stage. Unidimensional and two-dimensional statistical analyses were conducted as the fifth stage.  
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Fig. 1: The research process 

Data acquisition (S1–S4) 

There are 949 operational hospitals in Poland (according to the latest 2019 data from the Central Statistical Office of 
Poland). The number can vary slightly due to transformations, discontinuations, and new private hospitals. 
 
The analysis of the 288 Polish hospitals' websites covered the period from 15.01.2021 to 22.02.2021. It was more than the 
minimum random sample size estimated at 273 (for the maximum sample error of ± 5% and confidence level of p=0.95, 
the population in Poland of 945). The set includes non-public hospitals [PATH 2020] and public units belonging to the 
primary healthcare hospital network [NFZ 2021]. The input data for selecting the hospitals was a list of hospitals drafted 
by the Polish Ministry of Health with 508 hospitals from all over Poland delegated with the task of vaccinating medical 
personnel under the COVID-19 vaccination scheme [Government website, 2021]. A random sample of 288 hospitals was 
picked from the set (Table 1). The list contained current data on the type of hospital (hospital care level), current name, 
address, and the number of employees. 
 

Table 1: The analysed hospitals by hospital care level (hospital type) 

 

Type (level of hospital care) Number Percentage 

First-level hospital 
 

165 57.3% 

Second-level hospital 
 

59 20.5% 

Third-level hospital 
 

49 17% 

Third-level university hospital  
 

15 5.2% 
Note: Original work based on analysis of 288 hospitals 

 

Hospitals in Poland were divided in 1998according to the level of care they provided. The three tiers of hospitals are: 
 

• First-level hospital – four basic clinical specialties: internal medicine, general surgery, obstetrics and 
gynaecology, paediatrics, anesthesiology, and intensive care, 

• Second-level hospital – voivodeship hospitals providing the care mentioned above and not fewer than four of the 
following specialties: cardiology, neurology, dermatology, pregnancy and neonatal care, laryngology, trauma 
surgery, urology, neurosurgery, children's surgery, or surgical oncology, 

• Third-level hospitals are university hospitals and R&D organisations [Wikipedia 2021, Government website 
2021]. 

 
At the first three stages (S1, S2, and S3), the data were collected manually with the Chrome browser (Fig. 1 and 2).  
 

S1

•Analysis of the hospital market in Poland
•Acquisition of valid URLs of Polish hospitals' websites

S2

•Analysis of website content of randomly selected hospitals
•Technical analysis of hospital websites using PageSpeed Insights by Google
•Acquisition of official addresses of hospitals' social media pages 

S3
•Analysis of hospitals' social media pages

S4
•Algorithmic collection of selected data from hospitals' websites and social media pages

S5
•Statistical analysis
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Fig. 1:  Acquisition of data from the Google search engine 

 

 

 

Fig 2: Acquisition of data from PageSpeed Insights and Facebook 

 

Table 2 contains collected data (variables) that were statistically analysed. 
 

Table 2: Labels for the analysed data 

 

Label Description 

idx Ordinal number 

voivodeship Voivodeship in Poland 

name Hospital name 

city Place 

workers Number of employees on 1.01.2021 

ntype Level of hospital care  

nurl The URL of the hospital's website 

g_onr Number of ratings in Google 

g_oav Mean Google rating  

fburl The URL of the hospital's Facebook page 

twurl The URL of the hospital's Twitter profile 
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uturl The URL of the hospital's YouTube channel 

igurl The URL of the hospital's Instagram profile 

likes Facebook likes 

fol Facebook followers 

year Year Facebook account created 

gog_des Desktop PageSpeed Insights by Google value 

gog_mob Mobile PageSpeed Insights by Google value 
Note: Original work 

 
In the case of hospitals that had their official Facebook pages, data on the number of posts on the five latest view port-
height sections of the long-scroll pages were acquired (fb_posts). The date of the post (fb_post_date), number of likes 
(fb_post_likes) and number of comments for each post (fb_post_comment) were recorded as well. 
Three ratios were calculated with these data: 
 

• FBPPD (Facebook posts per day), 
• FBLPD (Facebook likes per day), 
• FBCPD (Facebook comments per day). 
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where: 
 

• FBPPD – the Facebook posts per day ratio 
• FBLPD – the Facebook likes per day ratio 
• FBCPD – the Facebook comments per day ratio 
• days – the number of days between fb_post_date_end (the date of the last post in the selected data sample) and 

fb_post_date_first (the date of the first post in the selected data sample)  
• fb_posts – the sum of all posts between fb_post_date_end and fb_post_date_first 
• fb_likes – the sum of all likes between fb_post_date_end and fb_post_date_first 
• fb_comments – the sum of all comments between fb_post_date_end and fb_post_date_first 

 
This method of data acquisition was extremely time-consuming. Therefore, the fourth stage (S4) used original scripts in 
Python to aid with data harvesting from hospitals' websites and Facebook pages.  
 
Statistical Analysis (S5) 

 

The data were then processed with unidimensional and two-dimensional statistical analyses. The unidimensional analysis 
was based on classic and positional descriptive analysis. The descriptive statistical analysis concerning quantity advantages 
was mostly about obtaining such measures as the arithmetic mean (mean), standard deviation (sd), and median (mdn). The 
two-dimensional analysis employed the Pearson's correlation coefficient and Spearman's rank correlation coefficient. The 
normality of the distribution of the variables was verified with the Shapiro-Wilk test. Two samples with non-normal 
distribution were compared using the Mann-Whitney U test. Comparison of more groups characterised by non-normal 
distribution was achieved with the Kruskal-Wallis test. The significance of differences between stratum weights was 
verified with the chi-squared test. Statistical hypotheses were verified using statistical tests, taking into account 
significance at a level of α≤0.05. At the same time, it was noted that the p probability of an error was not greater than 0.05. 
The statistical analysis was performed in Microsoft Excel and Tibco Statistica.  

Results and Discussion 

 
The analysed involved data for 288 hospitals. Ninety-nine per cent of the websites (285) were operational. Several 
hospitals had pages on a general hospital network website. Each had its own page. These were http://www.nowyszpital.pl 
(6 hospitals), http://www.emc-sa.pl (5 hospitals), http://szpitale-polskie.pl (2 hospitals), and http://www.arion-szpitale.pl (2 
hospitals).  
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The automated harvesting of data from Google required vigilance as some searches returned lists where the first results 
were not hospital websites but data directories with records on the hospital. Some of them were http://www.osoz.pl, 
http://www.krs-online.com.pl, http://lekarzebezkolejki.pl, or https://placowki.mp.pl. 
 

The data were analysed for the entire population and each of the three types of hospitals (by hospital care level):  
• Hosp. I (165 hospitals, 57.3%) – first-level hospitals, 
• Hosp. II (59 hospitals, 20.5%) – second-level hospitals,  
• Hosp. III (63 hospitals, 22.3%) – third-level hospitals. 
 
The data related to hospital ratings (g_oav) were filtered to include only those institutions with more than 10 opinions. The 
value was surprisingly low for the entire group: g_oav = 2.87 (sd=0.55, mdn=2.8, n=256). The mean number of ratings for 
the entire group was: g_onr = 117. 5 (sd=97.3, mdn=88, n=256). The mean number of employees for the entire group was: 
workers = 567 (sd=433, mdn=421, n=288).  
 
The data for website quality parameters according to PageSpeed Insights are the following: Google Desktop PageSpeed 
Insights (gog_des) mean = 66.16, sd=12, mdn= 66.5, n=212, Google Mobile PageSpeed Insights (gog_mob) mean=43.6, 
sd=22.3, mdn=39, n=226. Note that Google API was unable to test some of the websites. 
Values per group are shown in Table 3.  
 
 

Table 3: Differences among groups of first-, second-, and third-level hospitals 

 

Variable Hosp. I Hosp. II Hosp. III I–II I–III II–

III  
Mean ±Sd, Mdn, N Mean ±Sd, Mdn, N Mean ±Sd, Mdn, N p p p 

workers 332.3 ±144.8, 
Mdn=300, N=165 

627.2 ±244.8 , 
Mdn=581, N=59 

1114.2 ±539.4 , 
Mdn=1076, N=64 

*** *** *** 

g_onr 75.3 ±59.3 , Mdn=58 
, N=135 

129.5 ±78.8 , 
Mdn=113 , N=57 

195.5 ±123.3 , 
Mdn=169.5 , N=64 

*** *** *** 

g_oav 2.9 ±0.6 , Mdn=2.8, 
N=135 

2.8 ±0.5 , Mdn=2.8, 
N=57 

2.9 ±0.5 , Mdn=2.8, N=64 
   

gog_des 67.6 ±18.7 , 
Mdn=68.5 , N=104 

68.8 ±19.8 , 
Mdn=73.5 , N=50 

61.3 ±18.1 , Mdn=60.5 , 
N=58 

 
* * 

gog_mob 45.7 ±22.6 , 
Mdn=40.5, N=114 

45 ±22.9 , 
Mdn=39.5, N=52 

38.5 ±20.6 , Mdn=33, 
N=60 

 
* 

 

Note: p stands for p-value, *** – p<0.001, ** – p<0.01, * – p<0.05 

 
Statistical differences between hospital types were identified for the number of employees and number of Google ratings. 
No differences in the mean rating were found (g_oav). Interestingly, third-level hospitals scored slightly better in 
PageSpeed Insights by Google. Strong, significant correlations (rho=0.74) were found between the number of employees 
(workers) and the number of ratings (g_onr) as well as between values of Desktop PageSpeed Insights (gog_des) and 
Mobile PageSpeed Insights (gog_mob) (rho=0.84). 
 
Data on social media show that 110/288 (38.2%) hospitals had an active Facebook profile, 26/288 (9%) had a YouTube 
channel, 11/288 (3.8%) had a Twitter profile, and 7/288 (2.4%) had an Instagram profile. When compared to results from 
the USA and Switzerland, Polish hospitals use social media less. Smith [2017] demonstrated that healthcare organisations 
in the USA intensify their use of social media. Her results show that 95% of best-evaluated hospitals in the USA use social 
media. The results suggest that the use of social media is correlated with services provided by the hospital. A study of 289 
hospitals in Switzerland done in September 2018 [Beier & Früh 2020] shows that 74.6% (208/279) of all hospitals in 
Switzerland have at least one social media account. The distribution among social platforms is as follows: Facebook 
58.4%, YouTube 35.1%, Twitter 20.4%, and Instagram 13.3%.  
 
In terms of Facebook activity in the groups, the most active were third-level hospitals (32/64, 50%), followed by second-
level hospitals (21/59, 35.6%), and first-level hospitals (57/165, 34.6%). The results of the present study are consistent 
with papers by other authors only partially. A USA study on 669 hospitals suggests a positive association between a 
hospital's social media engagement and experiential quality [Lee and Lee 2020]. Moreover, the authors demonstrated that 
the relationship is even stronger for hospitals with highly advanced services. No significant differences in social media use 
were found in Poland between hospitals belonging to different care levels. 
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 Hospital Facebook pages were first created in 2010 and gradually grew more numerous each year. The diagram below 
shows that this process continues today (Fig. 2) 
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Fig. 2: Date hospital's Facebook account created 

 
No significant differences were found between the dates of Facebook account creation and the type of hospital. A small 
difference is apparent regarding the activity on other social platforms (Twitter, Instagram, and YouTube), but the Kruskal-
Wallis test identified no statistically significant differences between the groups. 
 
Addresses of Facebook pages were collected from websites of the hospitals. Next, a script automatically harvested data 
from individual Facebook websites into individual *.xlsx files. Each file was a separate case. The data it contained was 
used to calculate FBPPD (post per day), FBLPD (likes per day), and FBCPD (comments per day) for each hospital. (Fig. 
3). 
 

 
Fig. 3: Facebook data analysis: FBPPD, FBLPD, and FBCPD. 

 
Results of the unidimensional and two-dimensional statistical analysis of the data for each hospital group are shown in 
Table 4.  
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Table 4: Mean values and differences among groups of first-, second-, and third-level hospitals 

 

Variable Group of 

hospitals 

N Mean Mdn SD p-value 

I–II  

p-value 

II–III 

p-value 

I–III 

         

likes All 101 3749.25 2074.00 5580.87       

fol All 100 4199.01 2420.00 5865.03       

posts_per_day All 95 0.45 0.37 0.45       

likes_per_day All 95 14.43 5.82 29.13       

comments_per_day All 95 1.74 0.66 4.41       

likes Hosp. I 50 2749.82 1854.50 3718.33     * 

fol Hosp. I 48 3235.23 2005.00 4357.49     * 

posts_per_day Hosp. I 47 0.40 0.37 0.37       

likes_per_day Hosp. I 47 7.56 4.37 12.73     *** 

comments_per_day Hosp. I 47 0.77 0.46 0.91     ** 

likes Hosp. II 18 2381.00 2316.50 1554.99       

fol Hosp. II 19 2774.33 2658.00 1705.02       

posts_per_day Hosp. II 17 0.34 0.34 0.26       

likes_per_day Hosp. II 17 5.72 4.37 4.97   **   

comments_per_day Hosp. II 17 0.62 0.46 0.62   **   

likes Hosp. III 33 6009.85 3003.00 8184.88     * 

fol Hosp. III 33 6421.14 3526.00 8319.05     * 

posts_per_day Hosp. III 31 0.58 0.42 0.59       

likes_per_day Hosp. III 31 29.63 11.76 45.19   ** *** 

comments_per_day Hosp. III 31 3.82 1.54 7.28   ** ** 

Note: * p-value<0.05, ** p-value<0.01, *** p-value<0.001, Mann-Whitney U test 

 
The analysis shows that there were significant correlations between groups of hospitals and variables likes, fol, 
likes_per_day (FBLPD), and comments_per_day (FBCPD). The cause may be the geographical reach of the hospital. First-
level hospitals are usually smaller (municipal, district). Second- and third-level hospitals are larger (voivodeship, central). 
There were no significant differences in terms of posts per day (FBPPD) posted on Facebook. 
 
All the variables were tested for intercorrelations (Table 5).  
 

Table 5:  Spearman's rank correlation between pairs of variables 

  
1 2 3 4 5 6 7 8 9 10 

1. workers 1 
         

2. g_onr 0.74* 1 
        

3. g_oav -0.07 -0.14* 1 
       

4. likes 0.22* 0.29* -0.06 1 
      

5. fol 0.28* 0.35* 0.12 0.66* 1 
     

6. gog_des -0.11 -0.05 0.08 0.14 0.18 1 
    

7. gog_mob -0.09 -0.08 0.08 0.09 0.13 0.84* 1 
   

8. FBPPD  0.22* 0.20* -0.02 0.23 0.25 -0.09 -0.19 1 
  

9. FBLPD  0.25* 0.24* 0.02 0.36* 0.39* -0.07 -0.16 0.99* 1 
 

10. FBCPD  0.25* 0.25* 0.01 0.37* 0.42* -0.06 -0.16 0.98* 0.99* 1 

Note: The data show selected values of Spearman's rank correlation (rho), *p<0.05. 
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The analysis shows that the mean Google rating (g_oav) of a hospital is not correlated with any of the measured 
parameters. Hence, no differences were noted between social media engagement and experiential quality expressed as 
Google ratings in Poland.  
 
A strong dependence was found between FBPPD (posts_per_day), FBLPD (likes_per_day), and FBCPD 
(comments_per_day) (rho=0.98, rho=0.99) and Google Mobile and Desktop tests (rho=0.84). Another strong correlation 
was identified between the number of employees and the number of Google ratings (rho=0.74). Correlations for individual 
types of hospitals were very similar. 
 
Another point was identifying the type of information that encouraged the largest number of positive reactions (likes) in 
social media. Selected examples are shown in Table 6. 
 

Table 6: Excerpts of Facebook posts that received significantly more likes. 

 

Post excerpt (source)  

It was a very busy ���� weekend for our Obstetrics, Gynaecology, and Neonatal ward staff. 
From Friday, 12.02.2021 to Sunday, 14.02.2021, we delivered 12 babies. ���	 4 girls and 8 boys – boys for the 
win 
�� 
��
��. Girls, the next weekend is yours ���� �� ����� (… ) 
(https://facebook.com/szpitalkepno/posts/4201199296580398) 
We are pleased to announce that our Stroke Unit was awarded the Diamond ESO Angels Award as the only one 
in Lower Silesia and one of a few in Poland (…) 
(https://facebook.com/szpitalsokolowski/posts/1400587526939031) 

The news for today is that our hospital was highly appreciated 
������������� ! 
We are the best in Kraków‼ Third in Lesser Poland "# 
We are so happy and congratulations to all those who worked hard for this success �� ! �� ! �� ! 
(https://www.facebook.com/szpitaljp2/posts/1709443899225616) 
Yesterday, we started COVID-19 vaccination! 
Everybody is feeling great, and the procedure is painless $%& As you can see, people at both ends of the needle 
are in great moods '() (…) 
(https://facebook.com/szpitalkielecki/posts/1536702726528559) 

Note: Original work 

 
The analysis suggests a multitude of information types related to ongoing hospital business and healthcare issues conveyed 
via Facebook. Most often, communication is brief and positive. Posts with the largest numbers of likes usually offer short, 
positive information, often with a substantial number of emojis. Such post can build a positive perception of the hospital. 
This means that the professional administration of hospital social media requires substantial knowledge of the hospital, 
creativity, positive motivation, and outstanding communication skills. 

Conclusion 

The restrictions and social isolation imposed due to the COVID-19 pandemic made relevant and reliable medicine and 
healthcare information even more valuable. The information can be spread via government websites, general information 
websites, hospital websites, and hospital social media channels. The search for an answer to question (Q1) resulted in an 
observation that the level of social media use in Polish hospitals is below the standards of such countries as the USA 
[Smith 2017, Lee & Lee 2020] or Switzerland [Beier & Früh 2020]. Only 38% of Polish hospitals have active social media 
pages. It is most often Facebook (38%), followed by YouTube (9%), Twitter (3.8%), and Instagram (2.4%). The average 
daily input of active accounts is 0.45 posts (posts_per_day = 0.45, sd=0.45 mdn=0.37). Regarding questions (Q1) and 
(Q2), there are no statistically significant correlations in Poland between the hospital care level, use of social media, 
website quality indices according to Google PageSpeed Insights, and hospital ratings in Google. The overall mean rating of 
hospitals in Google is very low (g_oav = 2.87/5.00, sd=0,55, mdn=2,8, n=256) compared to other businesses. The opinions 
can lack objectivity and be unfair to hospital personnel who commit to the high quality of service. The ratings can be 
published mostly by anonymous, unsatisfied customers. People who are unaware of this fact and base their image of the 
hospital solely on the ratings can be critical of hospital personnel and services. Social media can help build more positive 
associations with the brand. Opinions and comments on social media are less anonymous and, usually, more positive. 
Social media must be handled by committed and sufficiently motivated personnel who can post new information regularly 
and respond to user activity. The research shows that the number of hospitals exhibiting greater social media activity is 
increasing. The process started in Poland in 2011 and continues today. Hospitals' social media activity can be expected to 
rise further regardless of their sizes and level of care. 
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Limitations of the Research  

 

The research involved a random sample of 288 hospitals in Poland. It focused solely on their engagement on the most 
popular social platform in Poland, Facebook.  
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