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Abstract 31 
Introduction. The expansion of higher education is a worldwide phenomenon. To our 32 
knowledge, there are no studies analyzing the trends in demands of enrollment in health-related 33 
studies in Spain. Therefore, the objective was to analyze the change in demand (the number of 34 
requests for enrollment divided by the number of offered places) for undergraduate health-related 35 
studies in Spain during the period 2015-2021 as well as compare the change by region in the pre 36 
(2015-2019) and pandemic (2020-2021) period.  37 
Methods. This is an observational (ecological type) study with temporal series analyses using 38 
data from public (non-for-profit) Higher Education Institutions from the Integrated University 39 



Information System. For the analysis by region, we calculated the demand of all twelve 40 
undergraduate health-related degrees and the percentages of change between both periods using 41 
the Wilcoxon test. The Joinpoint Regression program was used to analyze the trends in demand 42 
for each degree during the 7-year period.  43 
Results. Significant (p<0.001) increases in demand during the pandemic period were observed in 44 
all regions. During the pandemic, medicine, biomedicine, nursing, odontology and pharmacy 45 
presented a higher demand in comparison with data collected before the pandemic started. In 46 
contrast, this pattern was not confirmed in the following cases: physiotherapy, occupational 47 
therapy, podiatry, psychology, social work, human nutrition and dietetics. By regions, Navarra, 48 
Asturias, and La Rioja presented the most drastic changes. In regions with the biggest number of 49 
universities, such as Catalonia, Andalusia and Madrid, the change observed was smaller. 50 
 51 

Introduction 52 
The global proliferation of higher education encompasses the growth of higher education 53 
institutions and the widespread enrollment in universities (Adejimi & Nzabalirwa, 54 
2021; Gumport et al., 1997). The democratization of education began in Western Europe and 55 
America especially after the Second World War, and it was extended to other continents. This 56 
democratization has led to gradual equality of access and opportunity in education (Resnik, 57 
2007), with a notable increase in female enrollment (Wan, 2018). In Spain, the expansion of 58 
higher education, especially after the 1990s, is related to the creation of universities in the 59 
different regions (Autonomous Communities) and the increase of the educational offer and 60 
public funds, including the development of the public scholarship system (López, 2009). 61 
The first universities in Spain date back to the 13th and 15th centuries, and private institutions 62 
have existed since the 20th century. After the Spanish civil war, the enrollment of women in 63 
universities declined markedly until the arrival of democracy in 1978 (Flecha Garcia, 2011). In 64 
1983, the Educational Reform Bill devolved higher education to the different autonomous 65 
communities, promoting higher education (Garcia-Andreu, Acebal Fernandez & Aledo, 2020), 66 
and 28 universities were founded in the 1990s (Bricall, 2000). Degree offerings were also 67 
expanded, promoting access to higher education even more (Angoitia & Rahona, 2007). In 1999, 68 
the Bologna declaration proposed comparable systems between different countries for European 69 
university education, although Spain did not include all its proposals in the Organic Law 4/2007, 70 
of April 12 (Corominas & Sacristán, 2019). The current structure of university education in 71 
Spain was established by the Royal Decree 1393/2007, of October 29, in alignment with the 72 
general guidelines of the European Higher Education Area. Students need to request admission 73 
and carry out an admission test or an interview in order to be admitted to a university. 74 
Nowadays, public higher education comprises 50 universities, while the private higher education 75 
sector includes 34 (SpanishGovernment, 2022). Regarding health-related studies, there are 421 76 
university degrees, 264 from public universities, with 188,553 students (73%), and 157 from 77 
private universities, with 69,352 students (27%) (SpanishGovernment, 2022).  78 

USER � 21/9/2023 4:03 PM
Deleted: The expansion of higher education is a 79 
worldwide phenomenon (Adejimi & Nzabalirwa, 80 
2021) which involves increase in higher education 81 
institutions and the massification of universities 82 
(Gumport et al., 1997). 83 



Previous research on higher education enrollment has mainly focused on trends and barriers for 84 
women, people with disabilities, racial/ethnic groups, and poverty (Brown et al., 2000; Rothman, 85 
Lipset & Nevitte, 2003; Barr & Turner, 2013; Triventi, 2013; Wan, 2018; Alonzo et al., 2019; 86 
Ayalon & Mcdossi, 2019), but analyzing the trends in public demand for higher education is also 87 
important to study the optimization of financial and human resources (Abankina & Filatova, 88 
2015). The influence of crises and periods of economic expansion has been analyzed over long 89 
periods regarding fluctuations in demand (Baum, Kurose & McPherson, 2013; Frisbie & 90 
Converso, 2016). In the US, for instance, the rising cost of higher education marks a decreasing 91 
trend (Cain et al., 2014).  92 
Beyond fluctuations in university enrollment over long periods, analysis of the effects of specific 93 
events, such as 9/11 in the US has also been carried out (Alberts, 2007). In this case, the analysis 94 
focused on the influence of these attacks on the restrictions of mobility and acceptance of 95 
international students. The COVID-19 pandemic,  declared a global public health emergency in 96 
March 2020 (WHO, 2020), can be considered to be one of the major health and socioeconomic 97 
crisis of the decade. It led to, especially during 2020, an overburdening of local health systems 98 
and the need for lockdowns and other restrictive measures to control the spread of disease. Since 99 
COVID-19 began to spread in Europe, Spain has been one of the most affected countries, with a 100 
special impact on healthcare workers (Rodríguez-Rey, Garrido-Hernansaiz & Bueno-Guerra, 101 
2020). As of 2021, Spain ranked as the third European country with the highest number of 102 
COVID-19-related fatalities and was also among the first in terms of the strictness of its 103 
lockdown measures (Tejedor et al., 2021). 104 
In the context of the COVID-19 pandemic and the university environment, one of the primary 105 
areas of research focus pertained to its impact on the mental health of college students (Abbas et 106 
al., 2020; Byrnes et al., 2020; Choi et al., 2020; Sundarasen et al., 2020; Wang et al., 2020, 107 
2022b; Fu et al., 2021; King et al., 2022). Concurrently, new research studies emerged in relation 108 
to the career paths of undergraduate health science students, examining how the pandemic 109 
affected their post-graduation career plans (Wang et al., 2020, 2022a; Deng et al., 2021; Krier et 110 
al., 2022), and the challenges of online education (Farooq, Rathore & Mansoor, 2020; Li et al., 111 
2021; Mirzaian & Franson, 2021). 112 
To the best of our knowledge, there have been no studies conducted that consider the impact of 113 
the COVID-19 pandemic on the demand for undergraduate studies in Spain. Previous research 114 
on the demand for undergraduate studies in Spain has focused on inclusion and barriers to access 115 
(Márquez & Melero Aguilar, 2020), the influence of socioeconomic and cultural background 116 
such as economic level and parental education (Mora, 1997; López-Valcárcel & Quintana, 117 
1998), family background and employment expectations (Albert, 2000), and local labor market 118 
conditions (Petrongolo & San Segundo, 2002).   119 
Beyond COVID-19 pandemic, the trend of expanding enrollment in universities is also observed 120 
in health sciences degrees. In the US, since 2008, the number of bachelor’s degrees in health 121 
professions and related programs has increased by 67% (Snyder, de Brey & Dillow, 2018). One 122 
previous research study focused on enrollments in kinesiology in the US and concluded that the 123 
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growth in undergraduate kinesiology enrollments reflects an increase in student interest in the 132 
health professions (Bassett et al., 2018). To our knowledge, there are no studies about the trends 133 
in demand for health-related bachelor studies in Spain. 134 
The current needs of society and the perception of a worldwide health crisis that continues may 135 
have increased interest in pursuing university degrees in the area of health and social care. We 136 
hypothesized that there has been an increase in the demand for first-year enrollment of Spanish 137 
university degrees in health sciences since 2020, with the start of the pandemic. The objective of 138 
this study was to analyze the trends in demand for first-year undergraduate health-related degrees 139 
in Spanish public higher education institutions during the period 2015-2021. A secondary 140 
objective was to analyze the change of  overall demand for the 12 undergraduate health-related 141 
studies in the different Autonomous Community of Spain, comparing the pre-pandemic (2015-142 
2019) and pandemic (2020-2021) periods. 143 
 144 

Materials & Methods 145 
This is an observational (ecological type) study with temporal series analyses using open access 146 
data from the General Secretariat for Universities of the Ministry of Universities (Spanish 147 
Government) (Spanish Integrated System of Universities Information, 2022). The analyses were 148 
made with the database that contains the pre-registration and registration data for the 47 public 149 
Universities in Spain.  The data used were the offered places, the enrollment of new students by 150 
pre-registration, and the pre-registered students in first option. New enrollment data was 151 
available only for private universities, so it was not possible to use the indicator of demand in the 152 
study. Since this study uses publicly available secondary data, ethical approval was not 153 
necessary. The datasets generated and/or analyzed during the current study are available in the 154 
web page of the Ministry of Universities (Integrated University Information System, 2022). 155 
We collected information on the number of offered places at Spanish public universities for 156 
health-related undergraduate studies (biomedicine, pharmacy, medicine, odontology, nursing, 157 
physiotherapy, occupational therapy, podiatry, psychology, social work, human nutrition and 158 
dietetics, biomedical and bioinformatics engineering) and demand. The latter was calculated 159 
from the number of requests for enrollment divided by the number of offered places for each 160 
study and year. For the analysis by Spanish Autonomous Communities, we calculated the 161 
demand of all twelve undergraduate health-related degrees during the pre-pandemic (2015-2019) 162 
and pandemic (2020-2021) periods. Also, the percentages of change between both periods were 163 
calculated for each region. This methodology was based on the work done by Alberts (2007). We 164 
tested normality of quantitative data (demand) for the 17 Autonomous Communities through the 165 
Shapiro-Wilk test. Since p values for the first and second periods were 0.018 and 0.154, 166 
respectively, we used the Wilcoxon test to analyze changes in the demand between the regions.  167 
For the specific analysis by undergraduate degree, we first conducted a descriptive analysis of 168 
enrollment indicators showing absolute and relative frequencies. Second, analyses of enrollment 169 
trends were carried out by calculating indicators for each term/year through the Joinpoint 170 
Regression Program software version 4.7.0.0. Seven years were considered: five pre-pandemic 171 
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years (2015, 2016, 2017, 2018 and 2019) and two after the COVID-19 outbreak (2020 and 179 
2021). The purpose was to determine whether there was a statistically significant joinpoint 180 
associated with the pandemic outbreak for each undergraduate degree. Joinpoint regression is a 181 
statistical modeling technique that attempts to explain the relationship between two variables 182 
through regression lines. The points where these lines join are called joinpoints. This model 183 
assumes a linear trend between these points and shares the same assumptions as linear 184 
regression, except for homoscedasticity and autocorrelation. However, the software allows for 185 
the incorporation of these conditions when violated, meaning it fits a weighted regression model 186 
(Kim et al., 2000). Joinpoint analysis identifies the moment in which changes in trends occur and 187 
calculates the annual percentage change (APC) in each segment. The analysis starts with a 188 
minimum number of joinpoints and contrasts whether one or more are significant to the model 189 
(Kim et al., 2000). 190 
 191 

Results 192 
Demand by regions 193 
Figure 1 shows the demand for public health-related undergraduate degrees in Spain, comparing 194 
the pre-pandemic (2015-2019) and pandemic (2020-2021) periods. Overall, it can be observed 195 
that the demand varies between 2 and 15 (number of requests for enrollment / number of offered 196 
places) during the whole period, being higher in the pandemic period in all 17 Spanish regions. 197 
The regions with the overall highest demand of health-related undergraduate degrees were 198 
Cantabria, La Rioja and Navarra. On the other hand, Catalonia, Madrid and Andalusia present 199 
the lowest demand, with between approximately 2 and 3 requests for enrollment per place. 200 
Table 1 contains specific values of demand for each region. The increases in the demand (% of 201 
change) comparing the pre-pandemic and pandemic period were statistically significant 202 
(p<0.001) according to the Wilcoxon test. The highest increase (comparing the pre-pandemic and 203 
pandemic periods) was identified in Navarra where the demand doubled, followed by Asturias 204 
and La Rioja. On the other hand, the regions with the lowest percentage of change were 205 
Catalonia, Andalusia and Extremadura. 206 
 207 
Demand by degree 208 
Figure 2 shows the enrollment trends in the different undergraduate health-related degrees in 209 
Spain by year (for the period 2015-2021). Medicine was the most in-demand degree during the 210 
whole period, increasing from approximately 8 applications per official place in 2015 to more 211 
than 11 in 2021. The next most in-demand degrees were odontology (from approximately 4.5 212 
applications/place to 7.5), nursing (from 2.5 application/place to 4) and physiotherapy (from 3.5 213 
applications/place to 3). The rest of the degrees had a demand lower than 3 applications per place 214 
during the whole period. It is worth noting the increasing trend of degrees such as biomedicine 215 
and psychology, among others, which are further analyzed in Table 2. 216 
A significant increase in the demand for enrollment during the pandemic period of 2020-2021 217 
was observed for five undergraduate studies. The highest was in biomedicine (84.7%), followed 218 



by medicine (29.0%), odontology (26.9%), nursing (26.4%) and pharmacy (14.9%). In 219 
physiotherapy, the increase (7.3%) was not statistically significant. In psychology the increasing 220 
trend started one year earlier, in 2018, according to the Joinpoint program.  221 
Regarding biomedicine, a significant decreasing trend was observed in the initial period (2015-222 
2019), followed by an increasing trend in 2020-2021. In nursing, a slight increasing trend was 223 
identified during the period 2015-2019, followed by a significant increase in 2020-2021. An 224 
initial period of stability was observed in medicine, odontology and pharmacy (0.0%, 6.5% and 225 
0.8%, respectively), followed by a significant increase in 2020-2021 (29.0%, 26.9% and 14.9%). 226 
In psychology and occupational therapy, an initial period of stability (3.5% and –5.0%, 227 
respectively) was observed until year 2018, followed by a significant increasing trend (14.1%) in 228 
psychology and a non-significant increase in occupational therapy (3.3%). Physiotherapy showed 229 
a significant decrease (-5.6%) during the period 2015-2019, followed by a non-significant 230 
increase in 2020-2021. A significant slight increasing trend (3.2%) was observed for social work, 231 
with no resulting joinpoint during the seven-year period. Stability was observed for nutrition 232 
studies during the whole period (2.4%). 233 
 234 

Discussion 235 
This study aimed at analyzing the trends of demand for health-related undergraduate degrees in 236 
Spanish public higher education institutions during the period 2015-2021. Overall, we identified 237 
a significant increase in this demand in all 17 Spanish regions, comparing the pre-pandemic and 238 
pandemic periods. This increase was higher in a few regions in the Northern part of Spain, like 239 
Navarra, La Rioja, Cantabria and Aragon. Most of these regions already had a high demand in 240 
the first period, and the interest of potential students to pursue health-related studies seems to 241 
have increased even more during the pandemic period. Indeed, Navarra is a region with a 242 
tradition in health-related studies, especially medicine, with high demand and admission cut-offs. 243 
We had the initial hypothesis that the increase of demand for health-related studies could have 244 
been higher in regions most affected at the beginning of the pandemic in Spain. Related to this 245 
hypothesis, a study conducted in Spain found greater psychological impact on healthcare 246 
workers in regions with an initial higher COVID-19 incidence (i.e., Madrid, Castile La Mancha, 247 
and Catalonia). However, we observed a lower increase in demand in populated regions with a 248 
higher number of inhabitants and universities, such as Catalonia, Madrid, Andalusia and the 249 
Basque Country. 250 
With respect to the specific analysis by undergraduate degree, our hypothesis regarding an 251 
increase in the number of applications for first-year enrollment since the start of the coronavirus 252 
pandemic in 2020 was confirmed for several biomedical (medicine, biomedicine, pharmacy, 253 
odontology) and socio-health (nursing, physiotherapy) degrees. Different trends were observed 254 
in other disciplines, such as social work, nutrition, occupational therapy and podiatry, where 255 
demand remained stable. Overall, our results show an increasing trend in the demand for health-256 
related studies during the period 2015-2021. 257 



After the Francoist dictatorship in Spain, the democratic period has been characterized by an 258 
expansion of higher education and decentralization of the administration (including in education) 259 
in the different autonomous communities (Flecha Garcia, 2011). Since the 1990s, three stages in 260 
the trends of public demand for higher education have been identified. The first period was 261 
characterized by increasing public demand, associated with the “educational boom” period 262 
(1995-2005). After this, market oversaturation and the inability of higher-income social groups 263 
to invest in education at the same level led to a decline in public higher education (2006-2010). 264 
Then, since 2011, there has been a maintenance of public demand and a restructuring of higher 265 
education institutions. After this third phase, there has been a need for a transition for a more 266 
efficient higher education system (optimizing human and material resources) and to meet the 267 
challenge of improving the quality of education and enhancing the competitiveness of graduates 268 
in the labor market (Abankina & Filatova, 2015). In Spain, there has been a sustained decline in 269 
the birth rate in recent decades, from 15.2 births/1,000 inhabitants in 1980 to 9.8 and 7.2 in 2000 270 
and 2020, respectively (INE, 2020). This increasing decline in the college-age population, which 271 
has been called a “demographic storm” (Grawe, 2018; Pavlov & Katsamakas, 2020), has been 272 
identified as a threat to the future of universities from a business point of view (Pavlov & 273 
Katsamakas, 2020). Given that most students who enroll in higher education are young people 274 
(aged 20 and lower) and that this population segment is in decline, the overall upward trend in 275 
the demand for health-related studies identified in our study may be even more consistent. 276 
With the implementation of university degrees in 2007 (after the Bologna Declaration), the offer 277 
of university places increased exponentially in the first few years (especially until 2011) and then 278 
continued with an approximate annual growth rate of 18% (Corominas & Sacristán, 2019). This 279 
expansion has been mainly generated by the private sector. According to the latest official report 280 
on higher education in Spain, five autonomous communities have factors significantly higher 281 
than the average in relation to the increase in the number of studies: La Rioja (1.48), Madrid 282 
(1.47), Catalonia (1.30), Navarra (1.28) and Cantabria (1.26). In La Rioja, Navarra and 283 
Cantabria, the increase is mainly due to the expansion of private universities. However, public 284 
universities in the abovementioned regions have increased the number of degrees they offer. This 285 
is the case of the Public University of Navarra, which has offered medical studies since 2019; the 286 
University of La Rioja, which relaunched its nursing studies in 2019, after making important 287 
changes; and the University of Cantabria, which launched the degree of biomedical sciences in 288 
2020 during the pandemic. Although the percentage of degrees at private universities in the 289 
health sciences is higher than at public universities, the number of places offered continue to be 290 
mainly public (67%) (Corominas & Sacristán, 2019). 291 
We identified an upward trend in the demand of biomedical studies (i.e., medicine, pharmacy, 292 
biomedicine, biomedical engineering). It is possible that the pandemic has increased the interest 293 
of people in pursuing this type of studies. As an infectious disease, COVID-19 has highlighted 294 
the role of pathologists in the health care system to undertake tasks such as molecular and 295 
serological testing (McCloskey et al., 2020). Apart from frontline healthcare workers, scientists, 296 
clinical researchers and pharmaceutical companies have all played an important role during the 297 



pandemic, and the media has raised social awareness of this (Wong et al., 2021) It is possible 298 
that the pandemic has increased utilitarianism in the context of healthcare, i.e., some people have 299 
been influenced by societal needs and decided to undertake health-related university studies 300 
(Southworth & Gleason, 2021).  301 
It is likely that some factors influencing the decision to pursue a healthcare profession , may 302 
have been altered during the COVID-19 pandemic, impacting not only currently enrolled 303 
undergraduate students but also prospective students aspiring to pursue a degree in a health-304 
related field. Among these factors, some are intrinsic, like personal motivations and 305 
humanitarian inclinations (e.g., a desire to serve the community and care for others). 306 
Sociodemographic aspects, such as gender and socioeconomic status, also can influence this 307 
decision. On the other hand, there are extrinsic factors to consider, including employment 308 
prospects, financial security, salary expectations, and the breadth of job opportunities within the 309 
healthcare field. Additionally, interpersonal factors like familial influence, peer pressure, the 310 
prestige associated with certain healthcare roles, and the potential for social recognition can all 311 
impact one's career choice (Goel et al., 2018; Fuente-Vidal et al., 2021). However, it should be 312 
noted that this can be considered an ecological study and therefore it is not possible to 313 
empirically establish the causes beyond the observed trends. For instance, the identified increase 314 
in the demand of several health-related bachelor studies (e.g., medicine, biomedicine, nursing) in 315 
year 2020 cannot be directly (and/or only) attributed to the social influence of the Pandemic. To 316 
further explore this phenomenon, new qualitative and quantitative studies are necessary.   317 
Regarding other limitations of this work, this observation study has analyzed a period of seven 318 
points (years) and only two after the pandemic outbreak. It would be interesting to observe the 319 
trend over the coming years, i.e., how the relationship between the number of offered places and 320 
the social demand evolves. It is also worth noting that this study included indicators of 321 
enrollment in public universities; data by gender and from private universities are not publicly 322 
available in a general database in Spain. However, our analysis included data from most Spanish 323 
universities, and we think that the created indicator of demand reflects the social demand for 324 
health-related undergraduate studies. Lastly, it should be noted that a few regions have a low 325 
number of offered studies, and this could have increased the demand compared to other regions. 326 
As strengths, it should be noted that we used accurate data during the pre-pandemic and 327 
pandemic periods. To the best of our knowledge, this is the first study conducting this type of 328 
analysis to explore the evolution of the demand of health-related undergraduate studies in Spain. 329 
 330 

Conclusions 331 
Based on the results, it can be concluded that there has been a significant increase in the demand 332 
for health-related undergraduate studies in the pandemic period in all regions of Spain. This 333 
change was larger in the northern regions of Navarra, Asturias and La Rioja. In the regions with 334 
the highest number of higher education institutions, i.e., Catalonia, Andalusia and Madrid, the 335 
increase was less notable.  336 
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An increasing trend from 2020 (the start of the pandemic) was found in the demand for the 352 
degrees of medicine, biomedicine, nursing, odontology and pharmacy. For the rest of the 353 
degrees, the trends were different and varied. The information provided in this work can be 354 
useful to higher education institutions for planning future trends and to continue analyzing trends 355 
not only in relation to the number of potential students in a cohort, but also incorporating 356 
external factors that may massively influence the incorporation of students into universities. This 357 
analysis could also help in the medium-term planning of health sector institutions to see how it 358 
might impact the workforce in these disciplines, the importance of which has been highlighted 359 
by the pandemic.  360 
 361 
 362 
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