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Abstract: The research subject of this paper is the analysis of the attitudes of employees in pharma-
ceutical companies towards the business aspects of the pharmaceutical industry during and after the
end of the pandemic in the Republic of Serbia. The aim is to examine the differences in the attitudes
of employees, as well as to determine which variables predict the situations of endangering the
professional reputation of pharmaceutical companies during the COVID-19 pandemic. The research
was conducted by means of a survey during 2021 on a sample of 27 innovative and generic pharma-
ceutical companies. We used the SPSS program for descriptive statistics analysis, chi square test and
binary logistic regression models. The findings show that there is a statistically significant difference
in the expressed attitudes of employees in innovative and generic pharmaceutical companies in
terms of coming to the office during the pandemic; the lack of medicines and medical devices used
in the treatment of COVID-19 infections; the patient access to a chosen doctor; the expectations of
the employees to continue working from home after the outbreak of the COVID-19 pandemic. The
findings of the binary regression models show the slowdown in the supply chain, the access to doctors
and working from the home office have not been perceived as creating situations of endangering
professional reputations, that is, they contribute to the sustainable economic success. On the other
hand, the introduction of digital technologies decreases the occurrence of conditions in which their
professional reputation has been threatened.

Keywords: pandemic COVID-19; pharmaceutical companies; business aspects; professional
reputation; sustainable economic success; Republic of Serbia

1. Introduction

The global pandemic has affected many fields of economic and social behavior [1–3].
Global and national regulators have adopted measures to eliminate the effects of COVID-19,
aimed at preserving human health, but also the financial health of the economy. The prob-
lems faced by pharmaceutical companies during the pandemic encompass the segment
of management and the definition of new strategies regarding the medical treatments; re-
search and development activities; balancing the drug supply chain; employment changes;
pharmacy practice changes and pharmacists [4]. The COVID-19 pandemic in the pharma-
ceutical sector has contributed on the one hand to increased turnover and revenue [5,6], and
on the other hand to reduced employment [7–9]. Changes in the pharmaceutical sector com-
petitiveness [10], the changes in demand as well as shortages and supply disruptions [11],
stockpiling, changes in employment [9], regulations and types of employment [12,13], the
introduction of ICT technologies in the early diagnosis and detection of COVID-19 [14],
communication with patients and healthcare professionals have been identified as impor-
tant research subjects in the current literature. Accordingly, Elsheikh et al. [15] indicate that
artificial intelligence should help researchers, experts and policy makers to develop more
accurate prediction models and improved strategies to control the spread of this pandemic,
to enable sustainable economic success.

In the European Union, the healthcare industries provided more than 7 million jobs
in 2018 and the pharmaceutical industry accounted for about EUR 213 billion in market
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value in 2019 with the medical technology sector (which was worth EUR 120 billion in
2018). The pharmaceuticals sector hit by the pandemic only during the early stages of
the pandemic, while the pharmaceutical and digital sectors have been the least impacted
sectors, with the recovery commenced during 2020. In the first wave of COVID 19 pandemic
the demand for related medical treatments and equipment dropped. Self-medication (SM)
gained importance and ssuggestions for (SM) came from friends, family, neighbours,
pharmacists, media, etc. [16,17] and it involved the purchase of some supplements and
herbal preparations [18]. However, the WHO then issued several cautionary warnings
regarding SM for the treatment of COVID-19, including the irrational use of antibiotics,
herbal medicines, and other drugs [19]. SM definitely helped to reduce the burden on the
health system, state agencies, third parties [20] and helped to overcome the problems of the
first wave of lack of medicines, supplements, disinfectants and protective agents and non-
availability of doctors and health institutions in Serbia. That is why health policies have
promoted laws and policies in favour of the use of prescribed drugs, but also improving
public awareness and education about the safe and rational use of prescribed drugs. All
this has affected on the generic pharmaceuticals sector which caused inconsistencies in
the demand-supply ratio and new services such as e-Health and AI, which already started
to develop before the pandemic, were continued to be implemented also through the
pandemic [21]. In the Republic of Serbia the most significant share in the formation of
GDP in 2020 has had the manufacturing sector, encompassing also the pharmaceutical
manufacturing, which accounted for 13.7% of GDP in 2019 and 13.3% in 2020, while its real
growth rate in the same year was 0.2%. The revenue of RSD 730,413 million was generated
in this sector, which is a slight decrease compared to the revenue from 2019, when it had
totaled RSD 741,815 million [22]. The outbreak of the pandemic has focused demand on
the products of the pharmaceutical industry, while the production of basic pharmaceutical
products has increased in 2021 [23].

On the other hand, the pharmaceutical sector has shown certain business specifics [24],
which differ from country to country [3]. Watson et al. [4] (2021, p. 13) outline that “the
prolonged nature and demands of COVID-19 has been the catalyst to the new equilibrium
of pharmacy practice change and pharmacists’ professional role identity”. During the
COVID-19 pandemic, the majority of the pharmacists were engaged with the pharma-
ceutical industry with a growing number now employed in the community pharmacies
or at retail pharmacies [25]. The findings show, that during the COVID-19 pandemic,
pharmacists participated in health education and promotion, medication dispensing, medi-
cation reconciliation, medication and patient counselling, training for self-management,
and emergency preparedness [26]. Ayati et al. [24] indicate that in previous recessions, the
pharmaceutical industry has shown less sensitivity, which indicates a high degree of vitality
of the pharmaceutical sector and the ability to achieve long-term sustainable economic
success. Florio and Gamba [27] emphasize the need to identify research priorities in the
public health sector, with a focus on developing preventive and therapeutic strategies
against those diseases that will pose the greatest threat to human and social well-being
in the coming decades. In the post-COVID-19 time, countries need to strive to move to-
wards greater political coordination, crisis management, and crisis communications [28].
COVID-19 could also create an opportunity for leadership across groups such as families,
workplaces, local communities, and nations [29].

The findings of the authors of [30] about the attitudes of pharmacy professionals in
Africa, Asia, the Americas, Europe, and the Pacific point to personal concerns regarding
the spread of the COVID-19 infection, business problems due to isolation, quarantine,
and difficulties in physical communication with colleagues. The authors point out that
until the outbreak of the pandemic, pharmacy professionals did not have the opportunity
to work remotely or only sporadically. After the outbreak of the pandemic, they were
simply forced to find a solution, which gave remote work a new dimension. On the
other hand, respondents who work in academia, professional bodies and industry were
more likely to work remotely compared to those in government and patient-facing roles
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such as community and hospital [30]. The pandemic has also caused the separation
by professionals of work and non-work lives related to conforming to a set physical
location for client interactions that includes office from home [12]. The recognition of
workplace-specific infection risks, provision of reliable personal protective equipment,
redesign of work practices, discouragement of presenteeism, and improved access to
sick leave have been vital in the crisis [31]. Many papers have researched the risks for
sustainable economic success, the economic and health care impacts during the times of
the COVID-19 in the medical sector [7–9,32,33]. In their comprehensive review on the
concept of underemployment, the findings show that the effects of underemployment
are similar to those of unemployment [7]. Considerable short and long-term implications
of the pandemic have been stressed in regard to informal employment and the informal
economy [9], as the findings of the preliminary forecast of the regional employment effects
of COVID-19 across Chilean regions have estimated the loss in the average scenario was
around 705,000 jobs [8].

As the global pandemics have affected all business segments, a logical question arises
as to the overall impact on the sustainable economic success and professional reputation
of the pharmaceutical companies. Manabe and Nakagawa [34] have pointed out that
the companies with high brand reputations were more susceptible to the coronavirus
shock, while the companies with a strong reputation for product/service usefulness had
greater resilience to the shock. Pollak et al. [35] point out that the effects of a pandemic
on the reputation of healthcare providers have shown that while the traditional level of
reputation of the entities reflected changes in the market only to a limited extent, the level
of the online reputation has decreased significantly due to the pandemic. The findings
relating to company reputation in the Republic of Serbia [36] have shown that companies
can particularly assume their responsibilities by contributing to the improvement in the
consumer’s lifestyle [37]. The findings on the mediating role of patient satisfaction in the
effect of corporate reputation on patient loyalty have shown that corporate reputation
positively affects patient loyalty, and patient satisfaction plays a positive increasing role
in this effect [38]. Research shows that public perception was influenced by the empathy
of the brand and the company behavior before the COVID-19 period [39]. The study of
Dwiedienawati et al. [40] confirms that the transformational leader, the crisis management
team, the quality of communication, and the frugal innovation type positively influenced
the sustainable economic success and effectiveness of crisis management which led to
corporate reputation.

Due to the fact that the business activities of the pharmaceutical industry have a strong
impact on drug supply and the health system as a whole [41,42], the current study should
contribute to the relevant literature of the pharmaceutical industry of the Republic of Serbia,
in order to identify specific challenges for business reputation and sustainable economic
success and actions in the country in times of the COVID-19 pandemic. According to Jo-
vanović et al. [43], the law defines the provisions for the protection of intellectual property,
especially for the patent protection regarding medicines. The pharmaceutical companies
can be divided into two groups based on the ownership of patents for the original drugs. In-
novative companies have a patent that was developed on the basis of a new substance, that
is, they are manufacturers of original drugs. Generic companies produce drugs for which
the basic patent protection has expired. In recent times, the generic industry is increasingly
innovative because it produces drugs with new technologies, with the use of new materials.
This research should fill this gap, i.e., explain the importance of knowing the impact of the
pandemic on the operations of companies in the pharmaceutical sector, i.e., knowing the
factors and their predictive impact on jeopardizing business reputation and sustainable
economic success. Since the respondents have different attitudes, the research aims to
examine the conditioning and the degree of influence and significance of these differences
on attitudes about the existence of risk to business reputation. Therefore, the attitudes of
employees in pharmaceutical companies should be experienced as guidelines for increasing
the company’s reputation. The study contributes to the improvement of knowledge of the
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role of the attitudes of employees in pharmaceutical companies on business reputation,
performance and competitive advantage in Serbia. Finally, the study should offer phar-
maceutical company managers and practitioners’ knowledge and information that will be
useful to them in similar risky situations in order to increase business performance and
sustainable economic success.

Therefore, the first specific objective of this research were to examine the differences in
attitudes between employees in innovative and generic companies in the pharmaceutical
sector on the specifics of conducting business during the COVID-19 pandemic. The second
specific objective has been to determine which independent variables predict the situations
of endangering of the professional reputation of pharmaceutical companies during the
COVID 19 pandemic.

After the introductory part, the authors present the literature review on the impact
of the pandemic on the business of the pharmaceutical industry. The methodological
framework focuses on the goal of the research and the research methods used, followed
by the research findings and their discussion. In conclusion, the authors summarize the
findings, present the limitations of the research, and make policy recommendations.

2. Method

The research examined the attitudes of the representatives of the Serbian pharma-
ceutical companies on the specifics of the pharmaceutical business during the COVID-19
pandemic. The questionnaire that has been used in the research has been developed on the
basis of previous studies conducted by the Organization for Economic Cooperation and
Development [44]. For the purposes of the research, the questionnaire was adjusted to the
needs of the survey and the situation in the Republic of Serbia. The specifics of business
of pharmaceutical companies and attitudes of companies have been adapted from pub-
lished papers modelled on the research of Ayati et al. [24] and Rockers et al. [41]. Initially,
pre-validation was performed on an appropriate sample (10% of the total population of
legal entities that participated in the survey). In this phase of validation, the respondents
performed a review and content validity of the questionnaire.

The final version was sent to all pharmaceutical companies, legal entities operating in
the territory of the Republic of Serbia, and are located within the following associations:
INOVIA (representative office or representative office of a company of innovative drug
manufacturers), GENESIS (representative office or representative office of a generic drug
company) and Chamber of Serbia (domestic manufacturers of generic drugs). This includes
a total of 53 legal entities, while the full responses have beenreceived from 27 companies.
Associations of drug manufacturers (INOVIA and GENEZIS) and the Chamber of Com-
merce posess all information about members (contacts and emails). After taking over the
official contact of a particular company, a telephone conversation was held to make sure
that we are sending the survey link to the right address (manager and employee). The
survey was created in the Google application and the questionnaire link was sent by email.
The research was conducted during October 2021. In the text of the email, an explanation
of the goal of the research was provided and an explanation was given that the project is
being carried out for scientific research purposes and that all information and data that
will be collected during the research are strictly confidential and in accordance with the
General Data Protection Regulation. Due to the sensitivity of the data and the protection of
the identity of the respondents. All answers were treated as anonymous and the obtained
data were processed at the group level. The questions were divided into units and where
we felt it was necessary there was a clarification. The questionnaire consists questions
divided into 5 parts: (1) general data and characteristics of the company—type and size
of business entity (2) economic parameters of business during the pandemic—change in
structure and income of business entity due to pandemic (3) specificity of pharmaceutical
business in time of the pandemic—activities of the business entity, professional reputation,
ethics and corporate culture (4) attitudes towards the availability of medicines and health
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care (5) attitudes towards the business of the pharmaceutical industry after the end of
the pandemic.

Questions 1—The questions in the first and second groups were in the form of multiple
choice answers, the questions in the third group had the possibility of answering yes and
no, while the questions in the fourth and fifth groups were presented in the form of a
scale. The questionnaire included questions and claims on the impact of the pandemic on
the following aspects of pharmaceutical companies in the Republic of Serbia: company
structure (number of employees, changes in the number of employees, type of work
environment), financial aspects, business activities (common and specific as part of the
pandemic response in the drug supply chain, introduction of new health technologies,
digitalization, change in the company’s portfolio, impact of the pandemic on business
responsibility, ethics and corporate culture, conflict of personal interests of the responsible
person and the interests of the company, etc.), and availability of the health system during
the pandemic (patient access to a selected doctor—consultant services, patients’ access to
necessary medicines, the state of the drug donation program in the COVID-19 pandemic).
We presented the research using a workflow:

• Step 1. Defining the problem and research objective—a literature review was con-
ducted to verify research models and key variables to be included in the research.

• Step 2. Defining the statement and designing the survey; initial items were pre-tested.
• Step 3. Collect the data and generate the final set of variables.
• Step 4. Statistical analysis—the collected data were tested for reliability and dimension-

ality (Cronbach’s alpha). Some suggestions were made about items to exclude/include
and the scale was adapted.

• Step 5. Prepare the final scale and the data were collected, the final sample was obtained.
• Step 6. Final statistical analysis (Chi square and binary logistic regression).
• Step 7. Discussion and interpretation of results.

Data processing was performed using the SPSS program for statistical data processing.
Descriptive statistics, the Chi square test, and binary logistic regression models were used
to analyze the phenomena in detail.

As part of the descriptive statistical data processing, the mean value and the percentage
share of individual answers in the total sample were calculated. Thus, the arithmetic
mean represents an average value in order to express certain average characteristics of a
population or sample. The arithmetic mean of a set of quantitative data is the sum of all
values divided by the total number of objects of which the data set consists [45]:

−
X =

∑n
i=1 Xi

n

The Chi square test was employed to analyze the results of the differences in atti-
tudes between employees in innovative and generic pharmaceutical companies on the
specifics of conducting business during the COVID-19 pandemic [46]. The Chi square test—
X2—is used by examining whether the obtained distribution deviates from the expected
distribution, whether the characteristics of our sample deviated from the distribution in
the population by some variable. The Chi square test calculates the extent to which the
observed distribution of values deviates from the theoretical distribution [47]:

X2 =
k

∑
i=1

(Oi − Ei)
2

Ei

Binary logistic regression is used to predict categorical outcomes with two or more
categories and is used to investigate the predictive power of sets or blocks of variables
and allows specifying the way variables are entered [48]. By conducting binary logistic
regression, the authors have tried to analyze the influence of independent variables which
predict the attitudes pharmaceutical companies on working conditions that could endanger
their professional reputation and sustainable economic success during the COVID-19
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pandemic [49,50]. The dependent variable is “During the Covid19 pandemic, were you in
situations where you worked in conditions that threatened your professional reputation”,
while the independent variables are from the categories: specificity of the pharmaceutical
business during the pandemic; attitudes about the availability of medicines and healthcare;
and attitudes according to the operations of the pharmaceutical industry after the end of the
pandemic. The variables were not directly and immediately included in the model, which
could lead to an underestimation of their influence, but they were successively included
in the model and tested in order to find the optimal solution, that is, to build a model for
predicting professional reputation. Therefore, binary logistic regression was performed in
3 steps using the Forward Stepwise (Likelihood Ratio) method.

3. Results and Discussion

The survey results show that 48.1% of respondents were directors in the companies,
while 51.9% of respondents were in other lower positions. The survey covered 59.3% of
innovative companies and 40.7% of generic companies (domestic and foreign) (Table 1).

Table 1. General data, characteristics of the company, and economic parameters of business during
the pandemic.

General Data and Characteristics of the Company Percent

Which group does your company belong to? Innovative * 59.3
Generic ** 40.7

How many employees does your company have in Serbia (at the time of
completing the questionnaire)?

less than 25 employees 37.0
more than 25 employees 63.0

What was the income of your company in Serbia in the year before the
COVID-19 pandemic?

up to EUR 8 million 55.6
more than EUR 8 million 44.4

Economic parameters of business during the pandemic

What is the percentage of employees in your company in Serbia who, due to
the pandemic, did not come to office either due to impossibility or due to
non-obligation?

up to 20% 55.6
more than 20% 44.4

Did your company encounter financial difficulties during the previous period,
and after the outbreak of the COVID-19 pandemic?

no financial difficulties 81.5
suppliers debt 7.4
salaries debt 11.1

Did your company encounter problems during the COVID-19 pandemic?
no problems 18.5
logistical problems 48.1
Other 33.3

What was the total income of your company in Serbia in 2020 compared
to 2019?

the same 7.4
increased up to 10% 33.3
increased over 10% 33.3
decreased up to and more than 10% 14.8
I do not know 11.1

What were the total costs of your company in Serbia in 2020 compared to 2019?

the same 22.2
increased up and more than 10% 37.0
decreased up to and more than 10% 33.3
I do not know 7.4

* Innovative companies have a patent that was developed on the basis of a new substance, that is, they are
manufacturers of original drugs. ** Generic companies produce drugs for which the basic patent protection
has expired.

The sample includes 63% of pharmaceutical companies with more than 25 employees.
The survey showed that 55.6% of companies had revenues of less than EUR 8 million in
2019, i.e., before the pandemic, and that 55.6% of companies had up to 20% of workers
who did not come to the office either because it was impossible, or they were not obligated
to come. An important fact is that as many as 81.5% of companies did not have financial
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difficulties in the period after the declaration of the pandemic in the country, and that
66.6% of companies had an increase in revenue in 2020 to 10% and more than 10%. Of the
companies analyzed, 37% had a cost increase of up to 10% and a 33.3% cost reduction of up
to 10%, which is in line with the conclusions [5,6,51] on the impact of the pandemic on the
business of pharmaceutical companies (Table 1).

The analysis of the business specifics of pharmaceutical companies during the pan-
demic (Figure 1) shows that 96.3% of respondents were of the opinion that during the
economic activity there were situations that would jeopardize professional reputation and
that personal interests were in conflict with the company’s interests. In addition, 92.6% of
respondents expressed problems with investing in R&D, which is in line with the study of
Robinson [52].
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The attitudes towards the availability of medicines and health care research was also
conducted on a sample of pharmaceutical companies, due to the fact that in the Serbian
health system they are in direct communication with the state health institutions and the
private sector, as well as with pharmacy institutions. In that position, they have data
on the needs of the system, i.e., whether there has been a reduction in ordering and in
which categories of drugs there has been a change in consumption (and the change is
a direct consequence of the impossibility or difficulty in prescribing and issuing certain
prescription drugs).

The findings show that during the pandemic there was a problem with access to
medicines and doctors. Non-COVID-19 patients were particularly affected, e.g., the pan-
demic caused major shocks, which is in line with the conclusions of Stevanović [53],
Watson et al. [4] and Auyeung et al. [54]. It is possible to conclude that during the pan-
demic many hospitals were forced to close their doors, leaving patients without therapy
for an indefinite time, and doctors under increased stress and with “burnout” syndrome. A
similar situation happened in developed and underdeveloped countries, which resulted
in patient frustration and to threats and physical attacks on health workers [55]. The
findings further indicate that the introduction of new drugs or treatments was significantly
more difficult and slowed down, which is in line with the conclusions of Clark et al. [56].
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The authors point out that at the beginning of the pandemic, there was a decrease in the
start of systemic treatments, i.e., anti-cancer treatments in England. The availability of
non-COVID-19 drugs was compromised [11,21], further complicating the treatment of
chronically sick patients [57–60]. The situation later changed, which was influenced by
factors to reduce clinical and social risk (such as telephone consultations, face masks, and
physical distancing). Unfortunately, in the Republic of Serbia, the problem of introducing
new procedures and drugs was taking more time, due to the fact that the introduction of
digital technologies, such as tele-meetings with health professionals, was either slow or
completely absent (Figure 2).
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The majority of respondents are of the opinion that the drug donation program was
not altered during the pandemic (44.4%) and that the number of employees after the end
of the pandemic (51.9%) would remain the same. On the other hand, the findings show
that the pandemic did not have a significant impact on the revenues of pharmaceutical
companies, which is in line with Sandoval et al. [51]. The survey results show that a third
of workers have returned to work (33.3%), with a significant percentage of respondents
(29.6%) who believe that 10–50% of workers will continue working from home (Table 2).

Table 2. Attitudes towards the business of the pharmaceutical industry after the end of the pandemic.

Statement Respondents’ Answers Percent

In your opinion, has the drug-free donation
program been altered due to the
COVID-19 pandemic?

its volume has been the same 44.4%
its volume has been
increased/compared to time
before the pandemic

14.8%

its volume has been
reduced/compared to time before
the pandemic

14.8%

we do not have a
donation program 25.9%

In your opinion, will the number of employees
in the company in Serbia change after the end of
the pandemic is announced?

it will remain the same 51.9%
it will be enlarged 29.6%
I do not know 18.5%

In your opinion, do you expect some employees
to continue working from home office?

everyone is coming back to
the office 33.3%

less than 10% are working from
home office 22.2%

10% to 50% are working from
home office 29.6%

I do not know 14.8%
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The Chi-Square test of the differences between the groups was further performed for
five groups of questions and only those that were statistically significant were presented
(Table 3).

Table 3. The Chi-Square test of the differences between the groups (innovative * and generic **).

What is the percentage of employees in your company in Serbia who, due to the pandemic, did not
come to the office either due to impossibility or due to non-obligation?

Which group does your
company belong to? Up to 20% More than 20% I do not know

Innovative 37.5% 56.3% 6.3%

Generic 81.8% 18.2% 0.0%

Chi2 = 5.31; p= 0.049;

Lack of medicines, medical devices, gases, etc., which are not used in the treatment of SARS-CoV-2
virus infections;

Which group does your
company belong to? No Yes

Innovative 18.8% 81.3%

Generic 72.7% 27.3%

Chi2 = 7.867; p= 0.005;

Patient access to the chosen physician has been significantly hampered in a COVID-19 pandemic.

Which group does your
company belong to? Disagree Indifferent Partially agree Fully agree

Innovative 0.0% 6.3% 50.0% 43.8%

Generic 9.1% 0.0% 0.0% 90.9%

Chi2 = 9.945; p= 0.019

In your opinion, do you expect some employees to continue working from home?

Which group does your
company belong to?

Everyone is
coming back
to the office

Less than 10% are
working from home

10% to 50% are
working from home I do not know

Innovative 25.0% 6.3% 50.0% 18.8%

Generic 45.5% 45.5% 0.0% 9.1%

Chi2 = 11.237; p= 0.011

In your opinion, you expect your company’s revenue after the end of the pandemic to be?

Which group does your
company belong to? No change Growth up to 10% Growth more than 10% Drop up to 10% I can’t

estimate

Innovative 12.5% 31.3% 50.0% 0.0% 6.3%

Generic 9.1% 27.3% 9.1% 36.4% 18.2%

Chi2 = 10.029; p= 0.040.

* Innovative companies have a patent that was developed on the basis of a new substance, that is, they are
manufacturers of original drugs. ** Generic companies produce drugs for which the basic patent protection
has expired.

The Chi-Square test showed a significant difference between innovative and generic
companies (Table 3). In the analyzed sample, the majority of companies (56.3%) were faced
with a situation where more than 20% of employees did not come to the office during the
COVID-19 pandemic. More than 81% of innovative companies did have problems with
shortages of drugs, medical devices, gases, etc., which were not used in the treatment of
infections caused by SARS-CoV-19 virus, while as many as 72.7% of respondents from
generic companies had the opposite opinion. A very high percentage of respondents
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from innovative (93.8% partially and completely agree) and generic (90.9%) companies
expressed the opinion that the access of patients to their chosen doctor has been more
difficult in the COVID-19 pandemic. A significant percentage of innovative companies
(81.3%) believed that revenue after the pandemic would grow to over 10%. In the sample of
generic companies, 36.4% of companies expected a 10% drop in revenue. The result of the
following analysis indicates that 50% of respondents from innovative companies believe
that 10–50% of workers would continue to work from home and 90.1% of respondents
from generic companies believed that workers are returning to the office or up to 10% of
employees would continue to work from home.

The questions investigated and presented in Tables 2 and 3 relate to the evaluation
of pharmaceutical companies’ operations after the pandemic, as opposed to the actual
performance indicators in the period after a certain time. It would be significant if we were
able to provide those answers as well, and compare the obtained results, which actually
represents a limitation of the existing study, but also a direction for further research.

Binary Logistic Regression Models

Binary logistic regression was conducted with the aim of determining which indepen-
dent variables predict the attitudes of pharmaceutical companies on working conditions
that affect their professional reputation during the COVID-19 pandemic. In the regression
dependent variable is “During the Covid19 pandemic, were you in a situations to work in
conditions that endanger your professional reputation”, and the authors tried to measure
the predictive impact of all variables from the categories: specificity of pharmaceutical
business in time of the pandemic, attitudes towards the availability of medicines and health
care, and attitudes towards the business of the pharmaceutical industry after the end of
the pandemics.

In Model 1, two of the predictive variables in the group of “Specificity of pharma-
ceutical business in the time of the pandemic” have been retained. Model 1 is statistically
significant Chi2 = 22.144; p = 0.000. The model as a whole explains the 18.5% Cox and
Snell R Square and 25% Nagelkerke R Square variants of the dependent variable, i.e., of
conditions of endangering professional reputation and accurately classifies 77.8% of cases.
As shown in Table 4, only two variables made a statistically significant contribution to
the model (Lack of medicines, medical devices, gases, etc., used in the treatment of in-
fections caused by SARS-CoV-2 virus and Introduction of digital technologies, such as
tele-medicine). The extended Model 2 has four variables and is statistically significant
Chi2 = 37.411; p = 0.000. The model as a whole explains the 29.3% Cox and Snell R Square
and 39.5% Nagelkerke R Square variants of the conditions of endangering professional
reputation and accurately classifies 74.1% of cases. As we have shown, the variable Lack of
medicines, medical devices, gases, etc., used in the treatment of SARS-CoV-2 virus infec-
tions made a statistically significant contribution to the model and has a more significant
predictor effect than Model 1. Finally, the expanded Model 3 has six variables of which
five are statistically significant. Model 3 is statistically significant Chi2 = 55.701; p = 0.000.
The model as a whole explains 40.3% of the Cox and Snell R Square and 54.4% of the
Nagelkerke R Square variants of the condition of endangering professional reputation and
accurately classifies 88.9% of cases.

The research findings on the contribution of variables in the model show that the
predictors: work from home office; a slowdown in the process of obtaining import licenses;
changes in the drug donation program; lack of medicines, medical devices, gases: difficul-
ties in patients accessing a chosen physician; and introduction of digital technologies, such
as tele-medicine, showed statistical significance.
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Table 4. The findings of binary logistic regression models.

Block 1: Method = Forward Stepwise (Likelihood Ratio) Block 2: Method = Forward Stepwise (Likelihood Ratio) Block 3: Method = Forward Stepwise (Likelihood Ratio)

B Sig Exp(B) B Sig Exp(B) B Sig Exp(B)

Lack of medicines, medical devices,
gases, etc. which are not used in
the treatment of SARS-CoV-2
virus infections

−1.502 0.003 0.223

Lack of medicines, medical devices,
gases, etc., which are not used in
the treatment of SARS-CoV-2
virus infections

−1.072 0.045 0.342

Lack of medicines, medical devices,
gases, etc., which are not used in
the treatment of SARS-CoV-2
virus infections

−0.943 0.095 0.389

Introduction of digital technologies,
such as tele-medicine −1.715 0.000 0.180 Introduction of digital technologies,

such as tele-medicine −1.777 0.001 0.169 Introduction of digital technologies,
such as tele-medicine −2.779 0.000 0.062

Constant 0.644 0.036 1.905
Patient access to the chosen
physician has been significantly
hampered in pandemic

−0.902 0.049 0.406
Patient access to the chosen
physician has been significantly
hampered in pandemic

−2.276 0.006 0.103

Predicted (Overall Percentage) = 77.8
Chi-square (df) Sig. = 22.144 (2) 0.000;
−2 Log likelihood = 123.851;
Cox and Snell R Square = 0.185;
Nagelkerke R Square = 0.250.

The drug-free donation program
has been altered due to the
COVID-19 pandemic.

−0.547 0.009 0.579
The drug-free donation program
has been altered due to the
COVID-19 pandemic

−0.645 0.010 0.525

Constant 4.989 0.006 146.86 A part of the employees will
continue to work from home. −0.028 0.011 0.972

Predicted (Overall Percentage) = 74.1;
Chi-square (df) Sig. = 37.411 (4) 0.000;
−2 Log likelihood = 108.583;
Cox and Snell R Square = 0.293;
Nagelkerke R Square = 0.395.

Slowdown in the process of
obtaining import licenses −0.084 0.056 0.920

Constant 11.392 0.002 8626.8

Predicted (Overall Percentage) = 88.9;
Chi-square (df) Sig. = 55.701 (6) 0.000;
−2 Log likelihood = 90.293;
Cox and Snell R Square = 0.403;
Nagelkerke R Square = 0.544.
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The odds of answering “yes” contributes to the perceived condition of endangering
professional reputation, compared to “no”, are lower 0.972 times in terms of each unit
increase in the predictor variable “A part of the employees will continue to work from
home” on the scale (they all return to office, less than 10% will continue to work from home,
10–25% will continue to work from home, etc.), while the other predictors in the model
remain constant. The findings show that the culture of working from home in the COVID-19
pandemic has been accented, as the intensity of the crisis has risen, and the performance
of employees has been measured in quantum of output and work completion rather than
time or days at the workplace [13]. The findings are in line with Ashiru-Oredope et al. [30]
outlining that pharmacy professionals working in academia, professional bodies, and
industry were more likely to work remotely compared to those in government and patient-
facing roles such as in the community and hospitals. The crises calls upon organizations to
question their organizational commitment and manner of conducting business as “it seems
likely that the greater the perceived hardship borne by an organization to voluntarily protect
its employees and other stakeholders, the greater the boost in identification” (p. 1765) [61],
while the moral obligation for companies is to proactively and responsibly manage the crisis
without endangering professional reputation and sustainable economic success [62,63].

The odds of answering “yes” contributes to perceived conditions of endangering
professional reputation, compared to “no”, are lower 0,920 times in a situation when the
slowing down of the process of obtaining permits to import drugs, “increases” (i.e., answer
yes instead of no) and other predictors in the model remain constant. The findings are in
line with the consequences of the pharmaceutical market pandemic that have been also
reflected in delays in registration procedures and the slowdown in drug licensing [24],
slowdown in growth of the industry due to the introduction of new, innovative drugs,
given the changing priorities in the portfolio of pharmaceutical companies. In Paraguay,
there were several decrees aiming to facilitate international trade in medical supplies,
both to incentivize imports and to disincentive exports with a temporary reduction or,
temporary total suspension, in value added taxes (VAT) on certain imported personal
protective equipment and pharmaceutical products [64].

The odds of answering “yes” contributes to the perceived conditions of endangering
professional reputation, compared to “no”, are lower 0.525 times in a situation when the
altered drug donation program of each unit increases and other predictors in the model
remain constant. The findings confirm the logistical problems, particularly supply chain
disruption and product wastage, due to COVID-19 that were often found in the literature
as most sectors experienced the shutdown of suppliers or the sudden imbalance between
supply and demand for certain products [65]. The emergence of induced demand, which
leads to shortages, is a consequence of the COVID-19 pandemic, but also shortages due to
disruptions in the supply chain.

The value of the exponential coefficient of the predictor variable “difficult access
to a doctor during a pandemic”, shows that the odds of answering “yes” (contributes
to perceived conditions of endangering of the professional reputation) in relation to the
answer “no”, are lower 0.103 times in terms of each unit increase on the scale of the
predictor variable “difficult access to the doctor” (from “I don’t agree at all” to “I partially
disagree”, etc.) while the other predictors in the model remain constant. The findings
indicate that the difficulty in accessing doctors is therefore less likely to influence the
situation of endangering the professional reputation and sustainable economic success of
pharmaceutical companies.

The process of introducing digital technologies, such as tele-medicine, i.e., problems
with the application of digital technologies, has a significant contribution. The odds of
answering “yes” (contributes to perceived conditions of endangering professional repu-
tation and sustainable economic success), compared to “no”, are lower 0.062 times in a
situation when the introduction of digital technologies, such as tele-medicine, “increases
of 1” (i.e., answer yes instead of no) and other predictors in the model remain constant.
Therefore, the introduction of digital technologies reduces the occurrence of conditions
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where the professional reputation has been endangered. The findings are in line with Web-
ster [66] stating that high-income or upper-middle-income countries were able to quickly
provide online health care and users embraced the technology, therefore a slowdown in
the process of introduction of digital technologies is perceived to decrease the situations of
endangering professional reputation and sustainable economic success.

4. Conclusions

Looking at the situation from the aspect of the global economy, the 21st century is a
period of a significant increase in investment in the pharmaceutical industry sector. The
modern pharmaceutical industry, with a high degree of flexibility, adapts its production
to changes in demand in the market of pharmaceutical products, while satisfying the
interests of the manufacturers and the consumers. The COVID-19 pandemic has affected
the world economy, including the pharmaceutical sector. Although there is currently no
definitive treatment for the new infectious disease, the pharmaceutical industry is helping
governments respond to the need to for prevent the COVID-19 disease, encompassing
research and development actions on potential treatment strategies and balancing the drug
supply chain, striving to maintain the supply of other drugs on the market.

From the findings, it is clear that most of the surveyed companies did not have financial
difficulties in the period after the declaration of the pandemic in the country, and had an
increase in revenue, as if during their everyday business activity there were situations that
would jeopardize professional reputation and sustainable economic success and that there
were problems with investing in R&D, access to medicines, and the introduction of new
drugs or treatments. The regression findings show that the slowdown in obtaining import
licenses and difficulty in accessing a doctor have lesser odds to indicate the occurrence
of the event of endangering professional reputation and sustainable economic success of
pharmaceutical companies. In addition, the altered level of the drug-free donation program
and the higher percentage of employees that will continue to work from home show they
are less likely to indicate the endangering of professional reputation. The introduction
of digital technologies is more likely to reduce situations where professional reputation
is endangered.

In that regard, employers should aim to create adequate mechanisms for working in
crisis situations, such as COVID-19 pandemic conditions, taking into account the specifics
of the pharmaceutical jobs. By analyzing the pharmaceutical industry in relation to the
current market trends, the expected results in the context of social contribution are reflected
in the prediction of the impact of future trends of the observed indicators in the conducted
research. In this way, a set of concrete measures can be presented that will affect the
improvement in the macroeconomic environment, and the possibility of economic growth
in the observed region and overcoming the recession, despite the limiting factors of the
current pandemic. This research can enable the assessment of the adaptive response of
pharmaceutical companies in the conditions of the COVID-19 pandemic. In addition, the
findings clearly show the differences between certain categories of pharmaceutical compa-
nies and their activities during the COVID-19 pandemic, the effects of the pandemic on the
professional reputation and sustainable economic success of pharmaceutical companies,
and give insight into the availability of health care in terms of patient access to the chosen
doctor, specialist-consultative services, and especially access to necessary medicines to a
broader audience.

A survey of pharmaceutical companies conducted after the first wave of the pandemic
has given us the responses regarding the problems they faced during the pandemic. On
the other hand, the respondents then expressed an assessment of the business that should
follow immediately after the end of the pandemic. However, the end of the pandemic has
not been declared in Serbia, and the question arises as to how far-reaching the assessment is.
That is, it is difficult to determine the moment when it is possible and when it is necessary
to repeat the research and establish the real situation, that is, the characteristics of the
pharmaceutical companies’ operations. So, on the one hand, we have an assessment of
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the future, and on the other hand, we have the fact that more than 2 years have passed
since the declaration of the pandemic. We think that this limitation should be overcome by
organizing the next piece of research that would provide a larger number of respondents
and that would enable the comparison of ratings during and after the pandemic.
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