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A B S T R A C T   

Introduction: Empathy towards patients in pain involves an internal process in which both af
fective and cognitive processes in the observer are responsible for a final behavioral reaction. This 
study investigated the impact of an undergraduate elective course on pain on students' empathy in 
a mixed-method design. 
Methods: Undergraduate students of the elective course on pain (intervention group) as well as 
undergraduate students of a compulsory course on neuropharmacology (control group) 
completed the Dutch version of the Interpersonal Reactivity Index (IRI) questionnaire at the 
beginning and the end of the course. In addition, students' empathy in the intervention group was 
explored by content analysis of students' reflective writing assignments related to documentary 
films that were part of the course activities. 
Results: Twenty students (intervention group) and seven students (control group) completed both 
IRI questionnaires. IRI scores for subscales perspective taking, fantasy, and personal distress 
significantly increased over time more in the intervention group than in the control group 
(intervention x time interaction). Effect sizes (generalized eta squared) for these effects were 
0.084, 0.041, and 0.139 for perspective taking, fantasy, and personal distress, respectively. The 
qualitative data revealed information on cognitive and affective responses, and to some extent 
behavioral responses. 
Conclusions: Both IRI outcomes and analysis of the reflective assignments demonstrate that stu
dents' empathy increased during the course on pain. Further research should explore in-depth the 
effects of different documentaries in the course on students' empathy development and the long- 
term effect of the course on students' empathy.   

Introduction 

Pain is a complex multidimensional phenomenon that can be classified as either acute or chronic differing in etiology and treat
ment. Chronic pain continues for more than three months; in most cases even throughout one's life span. Whilst acute pain often is 
associated with a relative short pain experience and, in most cases, effectively treated with pharmacologic agents, chronic pain is far 
more complex and difficult to treat. Until recently, pain is underrepresented in most health care-oriented curricula, and especially in 
medical and pharmaceutical education.1–4 Moreover, the 2020 report of the Special Committee on Substance Use and Pharmacy 
Education pointed out the special need for the psychosocial impact of substance use in pharmacy curricula.5 

In addition to becoming an expert on pharmacology, drug therapy, and drug compounding and delivery, pharmacy students in the 
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Netherlands must develop health care-related competencies as well as a professional identity. For this, the Dutch pharmacy education 
has embraced and adopted the CanMEDS framework for the development of professional competencies and identity.6 According to the 
CanMEDS domains of communication and professionalism, expressing empathy is a necessary skill for Dutch pharmacists in their 
communication towards patients. Dutch pharmacy students are regularly assessed on their communication skills in compulsory 
courses during their program. Despite this, patients with chronic pain still experienced a lack of empathy and interest from their health 
care professionals.7–9 Only 50% of patients with chronic pain reported positive experiences when asked about their pharmacists' 
empathy with their condition.8 Health care professionals suggested themselves that a lack of empathy could be overcome by training to 
show empathy towards patients in pain.8 

For patients, pharmacists are the most accessible health care providers, and therefore should be able to demonstrate empathy as one 
of their core attributes. Although students' empathy needs to grow in health care curricula, literature is pointing to a decline in stu
dents' empathy in these curricula.10,11 Not only was there a decay in students' empathy over time, a tendency for lower empathy in 
first-year pharmacy students compared to first-year nursing or dental students was shown.11 Therefore special attention is needed for 
empathy development and/or sustainability of empathy in health care curricula, and especially in pharmacy curricula. 

Empathy, perspective taking, and behavioral responses in the context of pain 

Although literature is available on the definition of empathy and its development in social interactive environments, there is far less 
information regarding the definition of empathy in the field of health care, let alone in the context of pain. Alma and Smaling12 defined 
empathy within the field of medicine as “the ability of placing oneself imaginatively in another's experiential world while feeling into 
her or his experiences (points of view, thoughts, ideas, cognitions, desires, intentions to act, and, especially, motivations, feelings, and 
emotions)”. Goubert et al13 defined empathy towards patients in pain as “a sense of knowing the experience of another person with 
cognitive, affective, and behavioral components.” 

Both definitions point towards empathy as an internal process in the observer where a behavioral reaction towards the observant 
may occur. This internal process is based upon the observers' affective and cognitive processes while facing others in pain.12,13 Based 
on Goubert et al.'s13 model, cognitive responses involve both meaning and decision making with perspective taking as an outcome. 
Affective responses involve emotions directed either to the other or to self. Often affective responses directed to others lead to the social 
interaction between subjects in pain and health care professionals and to behavioral responses such as helping and caring. Social 
interaction is needed for mutual understanding and forms a foundation for positive effects on patients' clinical outcomes and satis
faction. Affective responses directed to oneself originate from stressful situations in the observer and aim, in most cases, for observers' 
self-protection. These responses often create social distance and lack of mutual understanding between health care professionals and 
patients in pain. 

Goubert et al.'s13 model indicated that cognitive and affective processes are influenced by bottom-up and top-down experiences of 
pain in the observer. Bottom-up experiences are evoked by the person in pain and can provide strong incoming cues in the observer; for 
example, verbal and/or facial expressions of pain. Weaker cues, such as trying to hide pain, can also be considered a bottom-up 
experience. Top-down experiences relate to the observers' prior experiences with pain, including the observers' painful experiences 
in the past but also painful experiences of closely related persons (e.g., family and friends), and the observers' beliefs and ability of 
controlling pain and/or painful situations.13 

Observers' cognitive responses mostly remain hidden for people in pain, but affective and behavioral responses can be noticed 
during verbal and/or non-verbal communication. Whilst helping and care taking are most desirable in health care professionals, the 
outcome of the cognitive and affective responses could also lead to underestimation of pain and therefore to undesirable reactions like 
misunderstanding, dismissal of responsibilities, stigmatizing patients in pain, or inappropriate care.14 

Enhancing empathy in health care settings by documentary films and reflective writing 

There is ample information on interventions that stimulate empathy in health care professionals and students in health care or 
allied programs.15–19 Interventions that effectively enhanced empathy were small courses (e.g., multiple workshops) and interactive 
discussions with peers and/or patients. Additionally, watching documentaries and/or small video clips were effective in stimulating 
students' empathy as measured by valid and reliable inventories.20,21 Although these studies demonstrated the effectiveness of 
watching documentaries and/or video clips on empathy, they did not explore students' perspective taking and behavioral responses 
that happened in the observer while watching these movies. Furthermore, the observers' bottom-up and top-down experiences were 
not considered. Think-a-loud protocols and/or reflective writing could give in-depth information on observers' internal and 
perspective taking processes.17,22 

Problem statement and aim of study 

As mentioned above, the effects of facing others in pain on the internal process of perspective taking in health care professionals 
and (undergraduate) medical and pharmacy students are largely unexplored. Although documentary films can effectively enhance 
students' empathy as measured with different inventories that investigate empathic tendencies, there are limited reports combining 
questionnaire data with reflective writing to provide in-depth insight into students' cognitive, affective, and behavioral responses in 
response to watching documentaries. Therefore, this study will measure students' empathy development by using the Interpersonal 
Reactivity Index (IRI) inventory and explore students' cognitive and affective responses by content analysis of reflective writing 
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assignments written after documentary watching in an elective course on pain. Moreover, this study will also give insight in bottom-up 
and top-down experiences in students related to the documentary films. 

Methods 

Design 

To investigate students' empathy development, a mixed-method design was used. The study involved students of an elective course 
on pain (intervention group, 42 students enrolled) and a compulsory course on neurology (control group, 150 students enrolled) taught 
in 2020–2021 in the first semester of the second year of the undergraduate pharmacy program. Both courses were eligible for all 
second- and third-year students at the university. 

The neurology course was a 10-week interdisciplinary course on general physiology and pathophysiology of the peripheral and 
central nervous system. This course included a module on the pathophysiology of acute pain and pain treatment that consisted of a 
two-hour lecture combined with a case-based learning problem on the biomedical aspects and treatment of pain. The course content 
was assessed by a test with both multiple-choice questions and open-answer questions (80%) and an essay-like writing assignment 
(20%). In addition to this, general patient communication was formatively assessed, but not contributing to the course grade. 

The elective course on pain was a 10-week multidisciplinary course with autonomy-teaching strategies and four documentary films. 
The students enrolled in the elective course on pain had to work towards two final assignments; a group assignment that did not 
contribute to the course grade and an individual assignment. The individual assignment was graded (100% of the course grade) and 
consisted of two parts; an essay on a topic related to pain and a personal reflection on the course as well as the course setup. Students 
enrolled in the elective course encountered four different documentaries: the Dutch documentary “Pijn,” the Melody Gilbert docu
mentary “Life Without Pain,” the Amy Stechler documentary “The Life and Times of Frida Kahlo,” and the National Geographic 
documentary “Sacred Pain.” For detailed information on the course content, autonomy supportive teaching methods, different as
sessments, and content of the documentaries, see Houwelingen et al.23 Due to the Dutch lockdown, as a COVID-19, measure all 
teaching activities in both courses were held online. Therefore students of the elective course had to watch the documentaries from 
home.24 

Participants 

A total of 41 students (intervention group = 29, control group = 12) agreed with informed consent to participate voluntarily in this 
study from which a total of 27 students completed both inventories. Students did not receive compensation for participation in this 
study. Baseline demographics are presented in Table 1. Students of the intervention group also gave informed consent for analyzing 
their reflective assignments that were part of the course requirements. To avoid a conflict of interest, data obtained in this study were 
analyzed after publication of the final course grades. The study was approved by the Science-Geosciences Ethics Review Board 
Committee (Bèta S-20433). 

Quantitative measures 

The Dutch version of IRI was used to measure students' empathy development at the start and end of each course. To prevent 
students from participating in this study twice, the elective course explicitly requested students to fill out the questionnaire as a 
participant of the elective course. The IRI is a 28-item five-point Likert scale questionnaire with four seven-item subscales: perspective 
taking (PT), fantasy (FS), empathic concern (EC), and personal distress (PD) with PT and FS representing the cognitive part of empathy 
and EC and PD the affective part.26 The subscale PT relates to the ability of a subject to see another person's perspective (typical item: “I 

Table 1 
Overview of demographics of intervention and control groups.  

Characteristic Intervention group Control group 

Age (years; average ± SD) 19.8 ± 1.11 20.9 ± 1.2 
Study program   

Pharmacy (n) 23 11 
Other (n) 6 0 
Unknown (n) 0 1 

Gender   
Female (n) 23 11 
Male (n) 6 1 

Year of study   
2nd year (n) 8 11 
3rd year (n) 12 1 
4th year (n) 5 0 
> 4th year (n) 1 0 
Unknown (n) 3 0 

Total (n) 29 12  

A.H. van Houwelingen et al.                                                                                                                                                                                         



Currents in Pharmacy Teaching and Learning 15 (2023) 559–567

562

sometimes try to understand my friends better by imagining how things look from their perspective.”). The subscale FS relates to the 
ability to identify with fictious book or movie characters (typical item: “I really get involved with the feelings of the characters in a 
novel.”). The subscale EC relates to feelings of care and concern for others (typical item: “I often have tender, concerned feelings for 
people less fortunate than me.”). The subscale PD relates to a subject's distress and anxiety experiences (typical item: “I sometimes feel 
helpless when I am in the middle of a very emotional situation.”). 

Based on the reliability analysis of pretest data obtained in this study, all reversed-worded items along with IRI01 and IRI25 were 
removed. Removal of the reversed worded items is in line with a study performed by Ingoglia et al.27 Moreover, IRI01 was already 
questioned by de Corte et al.25 After removing these items, scales had adequate reliability: PT (α = 0.78 pretest; α = 0.85 posttest), FS 
(α = 0.82 pretest; α = 0.7 posttest), EC (α = 0.65 pretest; α = 0.72 posttest), and PD (α = 0.72 pretest; α = 0.79 posttest). The coefficient 
alphas in this study were comparable with other studies with the Dutch version of the IRI.25,28,29 

Qualitative measures 

Directly after watching the documentary films, students of the intervention group were instructed to write a reflective assignment 
for each that was not graded. The instruction reads (translated from Dutch): “Reflect on a part of the documentary that was important 
to you, state why it was important, what it had accomplished to you, and how it would affect your future handling.” Students were 
given 24 hours to hand-in their assignment. In addition to these reflective assignments, students also had to reflect on the overall 
influence of the documentaries on their perspective on pain and patients with pain in their final course assignment. 

A coding scheme was developed for reflective assignments from earlier years that were not used in this study. Therefore, as
signments were anonymized by the first author and then coded by the first and last author via content analysis over six rounds until 
saturation of the coding categories was reached.30 The initial coding scheme was based on Goubert et al.'s13 model and IRI subscales 
and reflected students' cognitive and affective responses, as well as some behavioral responses. Additional codes emerging from the 
data were added. A detailed overview of the final codes and related (sub)categories can be found in Table 2. 

The reliability of the final coding scheme was established using the reflective assignments from the development phase. Due to the 
format of the reflective writing assignments, fixed units of analyses (i.e. paragraphs) were selected by the first author before coding to 
ensure that the text units were the same for both coders. These fixed units could receive multiple codes based upon their content. The 
first and second author independently coded eight assignments in five consecutive rounds. Between every round the second author was 
trained by the first author in using the scheme. In the last round, this procedure led to a high overall interrater reliability of the coding 
scheme (Cohen's κ = 0.89). Interrater reliability of the categories indicated good to excellent agreement: affective responses (Cohen's κ 

Table 2 
Coding scheme for empathy.  

Main category Category Subcategory 

Affective responses 

Empathic concern 

Feeling admiration 
Feeling amazed 
Feeling impressed 
Feeling inspired 
Feeling moved 
Feeling respect 
Feeling sympathy 

Personal distress 

Feeling helpless 
Feeling intense 
Feeling revulsion 
Feeling incomprehension 

Cognitive responses 

Perspective taking 
Perspective taking to the other 
Perspective taking to the self 

Processes contributing to perspective taking 

Detecting differences between cultures 
Detecting differences between religions 
Detecting differences between gender 
Detecting differences between individuals in pain 

Asking questions NA 
Watching-thinking-writing NA 
Meaning making or finding explanations NA 
Making comparison with own culture NA 

Behavioral responses 
Protective behavior 

Turned away from screen 
Put hands before eyes 
Turned documentary off 

Care taking behavior Call for attention 
Call for respect for different cultures and/or religions 

Bottom-up experiences Description documentary Specific parts 
Summary 

Top-down experiences 
Awareness NA 

Shared experiences 
Own experiences with pain 
Relatives/friends in pain 

NA = not applicable. 
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= 0.91), behavioral responses (Cohen's κ = 1), cognitive responses (Cohen's κ = 0.87), bottom-up influences (Cohen's κ = 0.95), top- 
down influences (Cohen's κ = 0.68), and perspective taking processes (Cohen's κ = 0.95). 

Data analyses 

Data on IRI were analyzed using two different statistical software packages; Jamovi, version 2.3.0.0 (Jamovi Project) and SPSS, 
version 28.0.1.0 (IBM, Corp.). IRI pre- and posttest subscale scores were calculated with listwise deletion for missing data and analyzed 
by multivariate analysis of covariance (MANCOVA) or repeated measures MANCOVA (RM-MANCOVA) with intervention as an in
dependent variable. Years in study program was entered as a covariate because this variable differed between the intervention and 
control groups (Table 1). If a significant finding was observed, a repeated measures analysis of variance (RM-ANOVA) was used to 
detect differences between pre- and posttest data of the IRI different scales. Moreover, generalized eta squared and partial eta squared 
were calculated to investigate the effect sizes. 

Data of the reflective assignments of course 2020-2021 were first cut into fixed units of analyses by the first author and then coded 
according to the coding scheme by the second author using a qualitative data analysis software package [Nvivo, release 1.5.1 (QSR 
International)]. The codes of every tenth assignment were checked by the first author. A single difference between the first and second 
author was detected and resolved by discussion and consensus. 

Results 

IRI inventory 

The largest group in both intervention and control group identified themselves as female (Table 1). Because empathy may decline 
upon time spent in the study program,11,20 students' years of study was evaluated. Whilst the control group consisted mainly of second- 
year pharmacy students, the intervention group consisted of second- to fifth-year students. The difference in group composition was 
significant (Х2 (3, N = 38) = 12.3, P = .006). Therefore, years in study program was used as a covariate. 

Average scores on the four different IRI subscales are depicted in the Fig. 1. There was a tendency in the intervention group for the 
subscales PT, FS, and PD to be lower at the start of the study compared to the control group (Pillai's Trace = 0.331, F(4,36) = 4.45, P =

Fig. 1. IRI measures (average ± SD) of the pre- and posttest data of the intervention group (filled circle) and control group (open circle) on 
subscales PT (A), FS (B), EC (C), and PD (D). 
EC = empathic concern; FS = fantasy; IRI = Interpersonal Reactivity Index; PD = personal distress; PT = perspective taking. 
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.005). To assess intervention related differences on the IRI subscales, RM-MANCOVA was performed with pre- and posttest data on the 
four IRI scales as dependent variables, intervention as independent variable, and academic year as covariate. The RM-MANCOVA 
revealed a significant Intervention x Time interaction (Pillai's Trace = 0.604, F(1,19) = 28.972, P < .001, η2

G = 0.085, η2
P = 0.535). 

Further analysis of the different IRI scales via RM-ANOVA yielded a significant effect in the intervention group for PT (F(1,23) = 12.59, 
P = .002, η2

G = 0.084, η2
P = 0.354), FS (F(1,25) = 7.13, P = .013, η2

G = 0.041, η2
P = 0.222), and PD (F(1,25) = 22.8, P < .001, η2

G = 0.139, 
η2

P = 0.476), but not for EC (F(1,25) = 1.61, P = .22). 

Reflective assignments 

Analysis of the reflective assignments revealed responses consistent with all subscales of the IRI and were used to illustrate the IRI 
outcomes in terms of cognitive, affective, and behavioral responses and explored the presence of bottom-up and top-down experiences. 
Quotes from these reflective assignments in the following sections have been translated from Dutch into English. The documentary and 
respondent number are provided in parentheses. 

Cognitive responses 

The analysis revealed cognitive responses that relate to students' perspective taking and could be roughly divided into three cat
egories: perspective taking to the other, empathic understanding, and taking perspective to self. Perspective taking to the other implies 
that students are finding themselves standing in patients' shoes and seeing pain from patients' perspectives. An example of perspective 
taking to the other is as follows: “I can image that the choice to talk about it [pain] with your loved ones, can be difficult. On one hand 
you would think that talking about it will help, but as Igor explained, someone else never really understands your pain. Talking ensures 
that someone else knows what you are going through and therefore people can be more understanding, but on the other hand you can 
also be seen as a somebody who always complains, like Rein.” (01 #002). 

Perspective taking to the other and empathic understanding are closely related but differ in a way that the latter contained an 
explanation from the students' perspective. This means that students do not stand in the patients' shoes completely but try to find a 
rationale from their own perspective; in most cases, an academic perspective. An example of empathic understanding is as follows: “I 
can image it's very difficult to have a young child who doesn't feel pain at all, because pain provides feedback on what your body can do 
or can't do. When a child is older, it can learn to deal with this, but for very young children this is, of course, not the case.” (02 #008). 

Perspective taking to self can often be considered a protective mechanism and, in this study, most often related with a lack of 
understanding which can be observed in the following statement: “Pain is also for some people an outlet. Look at sports, like boat races 
or running. It is just hurting yourself just enough that you develop but not break down. For me, this a bit too extreme in this docu
mentary.” (04 #001). 

The reflective assignments also revealed responses related to the process of perspective taking which normally remain hidden from 
others. In these cases, students wrote on these processes while writing the reflective assignment as can be observed in the following 
example: “A question that came to mind was: Does pain disclosure provide relief? Personally, I think that people will get a better 
understanding of it, so that people can have a mutual understanding.” (03 #018). 

Besides cognitive responses observed in the reflective assignments based on the different documentaries, students also had to reflect 
on the influence of the documentaries on their attitudes and beliefs towards pain and patients with pain in general for their final course 
assignment. In most of these cases, the documentaries raised awareness for patients with pain and therefore changed the way students 
look at pain and patients with pain. One of the students wrote as follows: “The documentaries broadened my perspective on pain. I 
know now that there are different ways in how people can deal with pain. These documentaries have taught me the importance of 
trying to image how others experience pain and see it [the situation] from their point of view.” (05 #014). 

Affective responses 

Affective responses contained positive as well as negative emotions and reactions towards individuals in pain. Positive reactions to 
others were reactions that may stimulate behavior like caring and empathic concern. An example of such a reaction is as follows: “The 
story of Mister Ravestein moved me. Suddenly must stop with something you are passionate about and not be able to do it [boxing] 
ever again. This was a compelling moment.” (01 #007) Negative emotions accompanied their own perspective and self-protection. An 
example of negative emotions is as follows: “So, I can't quite get my head around how others can become so absorbed in their culture 
that they can endure so much pain, while I can't even look at the images of it.” (04 #025) 

Behavioral responses 

Behavioral responses are considered the outcome of the perspective taking process. In ideal situations these responses are 
accompanied with actions like helping and caring. Although no action was expected from students during and/or after watching the 
documentaries, it was still possible to observe behavioral-like responses in their assignments. The observed responses could be 
categorized as responses that relate to social interaction and responses that relate to social disconnection. An example of social 
interaction is as follows: “The whole documentary made me realize why I study pharmacy. I want to help as many people as possible so 
that they do not have to go through this.” (01 #020). 

While socially interactive responses likely induce behaviors that are expected of health care professions, social disconnection also 
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occurred after watching documentaries. These responses showed a close relation with personal distress as demonstrated by: “It was a 
very brutal moment. Seeing this for the first time, I kept my eyes shut by putting my hands in front of me because I do think this must 
hurt so much.” (04 #020). 

Bottom-up and top-down experiences 

Bottom-up experiences are responses relating to incoming cues including observing other people's pain behavior and facial ex
pressions. Documentaries can be seen as such a stimulus and therefore it was not surprising that bottom-up experiences were present in 
the reflective assignments. Students differed, however, in how they handled their responses after watching documentaries. Bottom-up 
responses in the reflective assignments ranged from in-depth descriptions of parts of the documentaries to a more general summary of 
the documentaries. An example of a very general statement is as follows: “The story of Gabby was very compelling to me. You noticed 
the difficulties when Gabby was very young, especially the problems the parents did encounter.” (02 #002). 

Top-down experiences are experiences related to the observers' prior experiences of pain. In the reflective assignments there is 
evidence that students related to parts of the documentaries, especially those that have experienced pain themselves, their relatives, 
and/or friends. An example of such a prior experience: “I felt mainly recognition while watching this fragment. It made me think back 
in time when, after a long rehabilitation process, I was disappointed again while facing another injury, as well as how difficult it was for 
me.” (01 #025). 

Discussion 

This study examined students' empathy towards individuals and patients in pain in an elective course on pain in a mixed-method 
design. The quantitative analysis demonstrated that students' empathy score in the intervention group increased significantly on the 
IRI subscales PT, FS, and PD compared to the control group. In this course, empathy was stimulated predominately by watching 
documentaries combined with reflective assignments. Analysis of these reflective assignments illustrated how students wrote on their 
experiences in terms of the concepts of the IRI subscales. The reflective assignments demonstrated students' cognitive and affective 
responses, as well as behavioral responses. This study also revealed bottom-up and top-down experiences related to the documentaries. 
As expected, most prominent bottom-up experiences related to parts of documentaries or a summary of the documentary while top- 
down experiences related to students' own pain perception or pain perception of relatives and/or friends. 

Our data on students' empathy development are in line with other studies on empathy development in the health care education 
domain. First, reviewed studies demonstrated that interventions with longer time frames (like multiple workshops and/or complete 
courses) and/or multiple methods had significant positive effects on students' empathy development.15,16,31 Also, this study 
demonstrated that a 10-week course with multiple documentaries combined with reflective assignments had positive effects on stu
dents' empathy development. Second, effect sizes found in this study were comparable to other studies that measured students' 
empathy scores related to watching documentaries, reflective writing assignments, or simulated consultations in health care set
tings.18,20,32 In most studies, students are exposed to single interventions while in this study interventions are combined with a positive 
effect on students' empathy development as measured by both IRI inventory and content analysis of the reflective assignments. Based 
on Cohen's conventions, effect sizes in this study on the cognitive part of the IRI (subscales PT and FS) were, medium to large, while 
effect sizes on the affective part of the IRI vary from very small to large for EC and PD, respectively.33,34 The effect sizes in this study 
were larger than in other studies on empathy development and video clips.20,21,32 Possible reasons for larger effect sizes in this study 
could be the duration of the intervention, features of the documentaries, study setup, and/or differences in inventories measuring 
empathy. Third, it has been demonstrated that students' empathy in health care and allied study programs declined with time spent in 
the study program.10,11 In this study, there was also a tendency for IRI pretest scores on subscales PT, FS, and PD to be lower in the 
intervention group than the control group. Since composition of the intervention group differed in current year of study compared to 
the control group, this tendency may be influenced by students' time spent in the program. Students' academic year in the intervention 
group was longer than in the control group. 

Several other observations on students' empathy development, especially related to empathic concern and personal distress were 
contrary with observations found in the literature. During childhood development, maturation of the brain takes place with 
concomitant changes in perspective taking and empathic concern towards others on one hand, and regulation of negative emotions on 
the other hand.35 The intervention in this study did not alter students' empathic concern. On contrary, it had a significant effect on 
students' personal distress level. The effects of the intervention on both EC and PD can be explained by gender differences and to a 
lesser extent by age. First, it is known that females have higher empathic tendencies at a younger age compared to men.25,26,29 

Moreover, undergraduate female students experienced more empathic distress while watching movies and/or documentaries 
compared to male undergraduates.36,37 As the number of female students in this study outweighed that of male students, this could 
possibly explain the absence of the effect of the intervention on EC as well as the increase in PD induced by the intervention. Second, as 
the age of the students in this study already reached maturity, it is expected that students in this study could regulate their emotions 
more so than young adolescents or children. Students in the intervention group, however, are exposed to cues that contain patients 
and/or individuals in pain. Perhaps the number of documentaries or the content of some of documentaries caused arousal in students 
and therefore induced personal stress. 

Empathy and EC towards patients in pain is essential for health care professions, however, it could also lead to exhaustion of 
emotions, burn-out, and/or eventually could lead to a reduction in their interest in patients with pain. Empathy and empathy 
development in health care curricula can therefore be considered a double-edged sword as it is necessary for optimal care, but it also 
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makes health care professionals vulnerable to stress and burn-out. This means that empathy training in undergraduate courses should 
be done carefully and aiming at controlling PD in such a way that it will appraise effective emotion and emotion regulation by helping 
students to cope with stressful situations. 

Given the limitations of questionnaires on actual processes of empathy, this study evaluated processes that took place in the 
observer by analysis of the reflective assignments. Moreover, this study combined outcomes on the cognitive and affective scales of the 
IRI with illustrations of cognitive and affective responses observed in the reflective assignments. The increase in cognitive IRI scales PT 
and FS was supported by cognitive responses like perspective taking, meaning making, and empathic understanding. Moreover, in
crease in the affective IRI scale PD was accompanied with statements that underline stressful scenes present in the documentaries. 
Although the effect of the intervention on the EC scale was not significant, reflective assignments contained phrases that do show EC. 
Surprisingly, behavioral responses were limited but still observable in the reflective assignments. These behavioral responses related to 
measures of emotional protection of the observer, like turning away from the screen, and can therefore be seen as indicators of PD. 

Study limitations and future research 

There were several limitations of the present study. First, the qualitative data strongly depend on students' reflective writing skills 
and engagement in the course. It was noticed that the reflective writing assignments on the first documentaries were longer and 
therefore contained more units for analysis, compared to later documentaries. Conducting semi-structured interviews probably could 
have given more equally balanced responses. Also conducting observations, especially during the documentaries, could have provided 
more insight in affective (e.g., emotional) and behavioral reactions while watching the documentaries. Second, it is known that 
empathy and empathy development changed with age, gender, and years of study. Due to the small sample size in this study, it was not 
possible to analyze the effect of gender on empathy. Third, the underlying cause for the increase in PD is unclear. It is known that some 
documentaries contained content that could have caused arousal in students. However, the comparison of cognitive and affective 
responses in relation to the different documentaries could not be done because of the sample size. 

Finally, there are two interesting questions remaining from this study: (1) to what extend is the observed increase meaningful for 
both patients and students; and (2) if students in the intervention group gained transferable and/or sustainable empathic skills and 
attitudes and demonstrate them in future practice. Future research should therefore focus on the long-term effects of the intervention, 
its meaningfulness for both students and patients, and its effects in other contexts, preferably with a control group of the same 
population as the intervention group. 

Conclusions 

This study showed that multiple documentaries effectivity stimulated students' empathy in an elective course on pain. Moreover, 
this study showed that documentaries are excellent bottom-up experiences as they provided incoming cues and created moments of 
friction. Documentaries combined with reflective writing assignments created valuable moments for reflection. Furthermore, docu
mentaries gave rise also to top-down experiences in students. Lastly, this study showed that, besides detecting cognitive and affective 
responses, it is even possible to detect behavioral responses in reflective writing assignments. 
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