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Purpose: Studies in the United States have found that patients’ sex, race, and age influence the 

pain assessment and treatment decisions of laypeople and medical professionals. However, there 

is limited research as to whether people of other nationalities make pain management decisions 

differently based on demographic characteristics. Therefore, the purpose of the following study 

was to compare pain assessment and treatment decisions of undergraduate students in Jordan and 

the United States as a preliminary examination of nationality as a potential proxy for cultural 

differences in pain decisions.

Methods: Virtual human (VH) technology was used to examine the influences of patients’ sex 

(male or female), race (light-skinned or dark-skinned), and age (younger or older) on students’ 

pain management decisions. Seventy-five American and 104 Jordanian undergraduate students 

participated in this web-based study.

Results: American and Jordanian students rated pain intensity higher in females and older 

adults and were more likely to recommend medical help to these groups, relative to males and 

younger adults. Furthermore, Jordanian participants rated pain intensity higher and were more 

likely to recommend medical help for all patient demographic groups (ie, sex, race, age) than 

American participants.

Conclusion: This is the first cross-national study that compares pain decisions between 

undergraduate students. The results suggest that sex, race, and age cues are used in pain 

assessment and treatment by both Americans and Jordanians, with Jordanians more likely to 

rate pain higher and recommend medical help to patients. Additional research is needed to 

determine the cultural determinants of these differences.

Keywords: pain management, pain disparities, nationality, stereotypes, biases

Introduction
There is an expansive body of literature documenting the prevalence of inequalities 

in pain management. Although results are not always consistent across studies,1 

older adults2,3 and racial/ethnic minority patients are often at higher risk for receiving 

substandard pain treatment,4,5 and there is evidence of pain management disparities 

between men and women.6 Factors such as inadequate medical training in pain 

management and provider reluctance to prescribe opioids have been suggested to play 

a fundamental role in these disparities. More recently, however, attention has been 

directed towards understanding the influence of patient demographics (eg, sex, race, 

age) on pain management decisions, and studies examining this issue have found that 

provider stereotypes not only influence expectations about patients, but also affect the 

diagnostic and treatment process.7
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Additional research has consistently shown that patient 

demographic characteristics such as sex, race, and age may 

influence the pain assessment and treatment decisions of 

health care trainees and professionals.8–14 Virtual human 

(VH) technology has been used to demonstrate that females 

are perceived as experiencing higher pain intensity8,9,12–15 and 

are more likely to be recommended medical treatment8,9,12–14 

compared to males with the same clinical diagnoses. 

Furthermore, African American and older adult patients 

are considered to have greater pain and are recommended 

for medical management of their pain at a higher frequency 

than Caucasians and younger adults, respectively.8,9,12,13 It 

should be noted, however, that these findings have not always 

been consistent, an effect likely due to methodological 

differences across studies, as African Americans have also 

been found to have their pain undertreated when compared 

to Caucasians.16–18 These discrepancies underscore the 

importance of continued investigation of pain management 

disparities to better understand pain assessment and treatment 

in diverse populations.

It is well established that patients of different sex, racial, 

and age groups seem to have inequities in pain treatment. 

However, much of what we know about these disparities 

has been derived from studies in the United States, despite 

the fact that barriers to pain management have also been 

observed in other countries.19,20 Given that individuals in 

the United States have been found to use demographic 

characteristics to guide their pain management decisions, 

it is plausible that these same cues may be used in other 

countries.  Unfortunately, limited efforts have been made to 

systematically address this issue.

Therefore, the aim of the present study was to compare 

the pain assessment and treatment decisions of undergradu-

ate students from the United States and from Jordan. VH 

technology was employed to capture the extent to which 

participants used sex, race, and age cues to guide pain 

decision-making in each country. To our knowledge, this 

is the first time that VH technology was used in Jordan to 

evaluate the influences of patient demographic characteris-

tics on pain management. Given our uncertainty about how 

Jordanian participants perceived the skin color (ie, race) of 

VHs, we defined race as light-skinned or dark-skinned for 

the purposes of cross-national comparison. Consistent with 

previous research, it was hypothesized that in American 

participants, VH females, older adults, and darker-skinned 

patients would be viewed as having higher pain and would be 

more likely to be recommended medical treatment (ie, opioid 

analgesics) than males, younger adults, and lighter-skinned 

patients. Due to the exploratory nature of this research, no 

directional hypotheses about sex, race, and age were made 

for Jordanian participants.

Materials and methods
Participants
Participants consisted of 179 undergraduate students from 

the University of Florida and the University of Jordan. 

 Participants from the University of Florida were recruited 

via study announcements that were disseminated through-

out the campus, while Jordanian students were recruited 

through classroom announcements. Inclusion criteria were: 

(1) adult aged 18 years or older; and (2) student enrolled 

at the  University of Florida or the University of Jordan. 

Upon completion of the study, American participants were 

compensated with a $15 retail gift card and Jordanian par-

ticipants received accreditation of 10 hours of community 

service towards the University of Jordan’s community service 

graduation requirement.

VH stimuli
The VH faces were created using People Putty (Haptek, Inc, 

Freedom, CA, USA), a computer software program that 

has been used to create VH faces in previous studies.8–13,15 

Each VH video displayed different combinations of 

demographic characteristics such as sex (male or female), 

race (light-skinned or dark-skinned), age (younger or 

older adult) and pain expression (high pain or low pain). 

VH demographic features were manipulated (eg, skin 

tone, hair color, hair length) to enable participants to 

evaluate the VH patients displaying different demographic 

cues. Pain expression on the VH patients’ faces was 

attained by using the empirically validated Facial Action 

Coding System (FACS) which identifies specific facial 

movements that patients use when they are experiencing 

pain: brow lowering; tightening of the orbital muscles 

surrounding the eye; nose wrinkling; upper lip rising; 

and eye closure.15,21,22 Figures 1 and 2 represent still 

frame images of VH patients displaying high and low 

pain expressions.

Questionnaires
Pain rating scale
For assessment of pain, participants were asked to “Please 

rate the pain intensity that the patient is experiencing in the 

video.” An electronic 100-point visual analog scale (VAS) 

was used to record pain assessment ratings. Participants 

responded by moving an indicator along the scale with 
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 endpoints ranging from “no pain sensation” to the “most 

intense pain imaginable.”

Treatment recommendation scale
Participants were asked to “Please rate to what degree you 

recommend that the patient should seek medical help” and 

were instructed to make their treatment recommendation 

rating using the VAS. Responses were made by moving an 

indicator along the scale with endpoints ranging from “not 

at all likely” to “complete certainty.”

Procedure
The study was approved by the University of Florida’s 

Institutional Review Board (Gainesville, FL, USA), and 

data collection was authorized to be completed at both 

the University of Florida and the University of Jordan. 

The study used a web-based delivery method. A Jordanian 

research assistant fluent in both Arabic and English trans-

lated the study questionnaires from English to Arabic for the 

Jordanian undergraduate students. Interested participants 

contacted the study coordinator to receive a username and 

password and were subsequently directed to a private and 

secure website to complete the study. All of the participants 

provided informed consent. After giving informed consent 

electronically, participants completed a demographic ques-

tionnaire and viewed VH patient profiles, which consisted 

of viewing a patient, viewing the patient’s vital status, read-

ing a clinical vignette, and answering pain assessment and 

treatment questions.

A total of 16 VH patient profiles were presented in a 

random order to each participant via a 20-second looped 

clip. Each patient contained four characteristics: sex (male 

or female); race (light-skinned or dark-skinned); age (young 

or old); and pain expression (high-pain expression or low-

pain expression). For example, a combination of cues may 

be present in a patient who is male, dark-skinned, young, and 

expressing low pain. The same procedure was followed for 

the rest of the demographic cues. Participants were required 

to complete one VH profile before viewing the next one and 

were not allowed to revisit completed VH profiles. Within 

each video clip, participants were presented with a clinical 

vignette for each patient that read as follows:

Patient presents with lower back pain for the past year 

of greater than one year duration. Patient reports that the 

pain began after a work-related lifting incident. The pain 

is located in the lumbar region of the back. The pain limits 

patient’s ability to move around freely. Patient reports no 

prior surgical treatments and has current prescriptions for 

anti-inflammatory and analgesic medications.

Following the clinical vignette, participants completed 

the pain assessment and treatment questionnaires for the 

16 patient profiles and were debriefed regarding the study 

objectives. The study took approximately 1–1.5 hours to 

complete.

Statistical analysis
All data analyses were performed using SPSS for 

Windows (v 20; IBM Corporation, Armonk, NY, USA). 

Figure 1 Still frame of virtual human cues representing female sex, dark-skinned 
race, younger age, and low-pain expression.

Figure 2 Still frame of virtual human cues representing male sex, light-skinned race, 
older age, and high-pain expression.
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Paired samples t-tests were used to evaluate whether partici-

pants could reliably distinguish between high- and low-pain 

expressions of VH-patients when addressing pain assessment 

and treatment recommendations. Repeated measures analy-

sis of variance was also conducted to examine the influences 

of VH demographic characteristics (sex, race, and age) on 

pain assessment and treatment recommendations. For this 

study, sex (male or female), race (light-skinned or dark-

skinned), and age (younger adult or older adult) were the 

within-subject variables, whereas the nationality (American 

or Jordanian) of the participants was the between-subjects 

variable. Partial η2 was reported as the effect size for F-tests 

and significance was set at P , 0.05. Based upon previous 

studies in our laboratory using VH stimuli, a total sample 

size of 100 was estimated to detect significant effects at 

power = 0.80.

Results
Participant characteristics
The sample included a total of 179 undergraduate  students 

consisting of 75 (22 male, 53 female) students from the 

University of Florida and 104 (35 male, 69 female)  students 

from the University of Jordan. Results revealed no  significant 

differences between the two groups in relation to sex of the 

participant (P . 0.05). There was a significant difference 

between participants in relation to age (t = 5.29, df = 136.02, 

P , 0.001), with American participants (mean [M] = 21.01 

years, standard deviation [SD] = 2.03) being significantly 

older than Jordanian participants (M = 19.52 years, 

SD = 1.61), though both groups clearly fell within the range 

expected of a college population.

Validating low- or high-pain expressing 
VH faces
The participants were able to distinguish between VH 

patients’ high-pain and low-pain expressing faces while 

rating pain intensity and willingness to recommend medical 

treatment, regardless of the VH patients’ sex, race, or age. 

American and Jordanian participants rated pain intensity 

higher and were more willing to recommend medical treat-

ment to high-pain expressing VH faces than to low-pain 

expressing VH faces. These results are consistent with previ-

ous work,9,13 and serve as further validation of the VH stimuli. 

Since the participants were able to distinguish between high-

pain and low-pain expressing faces, this study used only the 

high-pain expressing faces to examine the participants’ pain 

assessment and treatment decisions. Descriptive statistics for 

pain assessment and pain treatment across both groups are 

presented in Table 1.

Assessment of pain intensity
Table 2 reports descriptive and inferential statistics for 

measures of pain assessment. There were signif icant 

main effects of nationality, sex, and age for pain intensity 

 ratings. Specifically, Jordanians rated pain intensity for all 

cue- combinations (ie, sex, race, age) of patient profiles sig-

nificantly higher than American participants. Overall, pain 

intensity was rated higher for female and older adult patients 

Table 1 Descriptive statistics for pain assessment and pain treatment across levels of pain expression

Decision Cue Low-pain expression High-pain expression t Cohen’s d

M SD M SD

Pain assessment Male light-skinned younger 45.31 25.69 46.58 29.31 -0.45* 0.05
Male light-skinned older 31.80 22.84 59.91 25.46 -13.90* 1.16
Male dark-skinned younger 37.61 26.48 52.74 30.98 -4.54* 0.52
Male dark-skinned older 27.65 22.69 60.87 24.71 -16.05* 1.40
Female light-skinned younger 41.40 26.63 50.29 28.91 -3.04* 0.36
Female light-skinned older 35.93 24.20 65.96 23.04 -15.73* 1.27
Female dark-skinned younger 43.25 26.75 51.04 31.28 -2.36* 0.27
Female dark-skinned older 27.69 22.82 59.87 25.25 -14.56* 1.34

Pain treatment Male light-skinned younger 53.60 27.90 51.04 33.08 0.90 0.08
Male light-skinned older 37.80 29.01 64.76 28.72 -11.95* 0.93
Male dark-skinned younger 45.83 28.86 56.35 33.65 -3.26* 0.34
Male dark-skinned older 36.06 30.02 64.85 26.63 -12.73* 1.01
Female light-skinned younger 51.56 29.67 53.89 31.27 0.77 0.08
Female light-skinned older 47.41 30.84 70.71 25.19 -11.24* 0.83
Female dark-skinned younger 50.20 28.90 56.28 34.10 -1.81* 0.19
Female dark-skinned older 38.92 30.15 63.69 28.42 -9.52* 0.85

Note: *P , 0.05.
Abbreviations: M, mean; SD, standard deviation.
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Table 2 Descriptive and inferential statistics for pain assessment across demographic cues

M SD F Partial η2

Main effects
Nationality
 American 39.84 20.53 143.42* 0.44
 Jordanian 67.67 24.21
Sex
 Male 52.77 22.01 5.30* 0.03
 Female 54.74 20.54
Race
 Light-skinned 53.42 23.93 0.47 0.00
 Dark-skinned 54.09 21.67
Age
 Younger 46.89 26.42 123.35* 0.41
 Older 60.62 19.19
Interactions
Nationality × Sex
 American × Male 38.59 14.76 0.39 0.00

 American × Female 
 Jordanian × Male

41.10 15.18
66.95 18.59

 Jordanian × Female 68.38 15.97

Nationality × Race
 American × Light-skinned 39.12 21.98 0.59 0.00

 American × Dark-skinned
 Jordanian × Light-skinned

40.56 14.85
67.71 17.49

 Jordanian × Dark-skinned 67.62 18.72

Nationality × Age
 American × Younger 26.23 16.06 119.54* 0.40

 American × Older
 Jordanian × Younger

53.46 17.54
67.56 17.40

 Jordanian × Older 67.77 18.24

Sex × Race
 Male × Light-skinned
 Male × Dark-skinned
 Female × Light-skinned
 Female × Dark-skinned

50.74 24.13 11.34* 0.06
54.80 23.90
56.09 22.67
53.39 22.46

Sex × Age
 Male × Younger
 Male × Older
 Female × Younger
 Female × Older

46.46 27.43 1.42 0.01
59.08 22.12
47.32 27.66
62.16 20.08

Race × Age
 Light-skinned × Younger
 Light-skinned × Older
 Dark-skinned × Younger
 Dark-skinned × Older

45.51 26.15 6.10* 0.03
61.32 21.03
48.28 29.29
59.91 21.57

Nationality × Sex × Race
 American × Male × Light-skinned
 American × Male × Dark-skinned
 American × Female × Light-skinned
 American × Female × Dark-skinned
 Jordanian × Male × Light-skinned
 Jordanian × Male × Dark-skinned
 Jordanian × Female × Light-skinned
 Jordanian × Female × Dark-skinned

36.15 16.33 0.00 0.00
41.03 16.42
42.10 17.50
40.10 16.39
65.33 21.34
68.57 22.08
70.09 18.61
66.68 19.58

Nationality × Sex × Age
 American × Male × Younger 26.34 17.39 3.04 0.02

 American × Male × Older 50.84 20.03

 American × Female × Younger 26.11 17.88

(Continued )
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Table 2 (Continued)

M SD F Partial η2

 American × Female × Older 56.08 17.99

 Jordanian × Male × Younger 66.58 20.01

 Jordanian × Male × Older 67.31 21.14

 Jordanian × Female × Younger 68.53 18.36

 Jordanian × Female × Older 68.23 20.14

Nationality × Race × Age
 American × Light-skinned × Younger 26.87 16.96 32.53* 0.16

 American × Light-skinned × Older 51.37 19.29

 American × Dark-skinned × Younger 25.58 16.93

 American × Dark-skinned × Older 55.55 18.20

 Jordanian × Light-skinned × Younger 64.15 19.81

 Jordanian × Light-skinned × Older 71.27 18.28

 Jordanian × Dark-skinned × Younger 70.97 20.16

 Jordanian × Dark-skinned × Older 64.28 23.17

Sex × Race × Age
 Male × Light-skinned × Younger 43.55 29.31 0.14 0.00

 Male × Light-skinned × Older 57.92 25.78

 Male × Dark-skinned × Younger 49.37 30.98

 Male × Dark-skinned × Older 60.23 24.70

 Female × Light-skinned × Younger 47.47 28.91

 Female × Light-skinned × Older 64.72 23.04

 Female × Dark-skinned × Younger 47.18 31.28

 Female × Dark-skinned × Older 59.60 25.25

Nationality × Sex × Race × Age
 American × Male × Light-skinned × Younger 24.72 18.84 2.69 0.02

 American × Male × Light-skinned × Older 47.57 23.30

 American × Male × Dark-skinned × Younger 27.96 19.73

 American × Male × Dark-skinned × Older 54.11 21.74

 American × Female × Light-skinned × Younger 29.03 21.01

 American × Female × Light-skinned × Older 55.17 20.26

 American × Female × Dark-skinned × Younger 23.20 18.31

 American × Female × Dark-skinned × Older 56.99 21.06

 Jordanian × Male × Light-skinned × Younger 62.38 25.12

 Jordanian × Male × Light-skinned × Older 68.27 24.04

 Jordanian × Male × Dark-skinned × Younger 70.79 24.56

 Jordanian × Male × Dark-skinned × Older 66.35 25.65

 Jordanian × Female × Light-skinned × Younger 65.91 23.68

 Jordanian × Female × Light-skinned × Older 74.26 21.82

 Jordanian × Female × Dark-skinned × Younger 71.16 21.88

 Jordanian × Female × Dark-skinned × Older 62.20 27.80

Notes: *P , 0.05. Degrees of freedom were 1, 176 for all main effects and interactions.
Abbreviations: M, mean; SD, standard deviation.

than for male and younger adult patients,  respectively. 

The main effect of race for pain intensity ratings was non-

significant (P . 0.05).

These effects were qualified by several  significant 

 interactions. For instance, there was a significant nationality 

× age interaction, indicating that the difference in pain assess-

ment by age (younger , older) was greater for American 

 participants than Jordanians. There was also a significant 

sex × race interaction, indicating that the difference in pain 

assessment by sex (male , female) was greater for light-

skinned patients than for dark-skinned patients. Furthermore, 

the race × age interaction was significant, revealing that the 

difference in pain assessment by age (younger , older) was 

greater for light-skinned than dark-skinned patients.

Finally, there was a significant nationality × race × age 

interaction, revealing that, within the American group, the 

difference in pain assessment by age (younger , older) 

was more pronounced for dark-skinned patients than 

light-skinned patients. Examination of the Jordanian group 

indicated that the difference in pain assessment by age 

(younger , older) was greater for light-skinned than dark-

skinned patients.
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Recommendation for pain treatment
Table 3 reports descriptive and inferential statistics for 

measures of pain treatment. For pain treatment, there were 

significant main effects for nationality, sex, and age. In gen-

eral, Jordanians recommended medical treatment at a higher 

rate to all cue-combinations of patient profiles than American 

participants. Overall, participants were more likely to recom-

mend medical treatment for female and older adult patients 

than for male and younger adult patients, respectively. The 

main effect of race for pain treatment recommendations was 

non-significant (P . 0.05).

These effects were qualified by several significant 

 interactions. Specifically, there was a significant national-

ity × race interaction for pain treatment recommendations, 

 suggesting that the race difference (light-skinned , dark-

skinned) was greater for American participants than Jordanians. 

There was also a significant nationality × age interaction, 

indicating that the difference in pain assessment by age 

(younger , older) was greater for American participants than 

Jordanian participants. A significant sex × race interaction 

was found, revealing that the difference in pain assessment 

by sex (males , females) was more pronounced for light-

skinned than dark-skinned patients. A significant race × age 

interaction was also identified, indicating that the difference 

in pain assessment by age (younger , older) was greater for 

light-skinned patients than dark-skinned patients.

Lastly, there was a significant nationality × race × age 

interaction, indicating that, for American participants, the 

difference in pain assessment by age (younger , older) 

was greater for dark-skinned than light-skinned patients. 

However, within the Jordanian group, the difference in pain 

assessment by age (younger , older) was more pronounced 

for light-skinned than dark-skinned patients.

Discussion
The current study was designed to compare the pain assess-

ment and treatment decisions of students from the United 

States and Jordan. To our knowledge, this was the first study 

to assess whether sex, race, and age affect pain decision-

making in Jordan. Overall, our findings are consistent with 

the existing literature from studies that have been conducted 

in the United States and Europe demonstrating the impact 

that demographic biases have on pain management.2,6,23–25 

Similar to previous VH studies, we found that females were 

perceived as experiencing higher pain intensity and were 

recommended for medical treatment significantly more often 

than males.8,9,12–15 This is consistent with extant literature indi-

cating that women are generally perceived as experiencing 

higher pain levels, being more pain sensitive, and having 

less endurance to pain26–28 than men. Although speculative, 

these differences in pain assessment and treatment may be 

due to expectations that females are more likely to report 

higher levels of pain and pain-related conditions, and more 

frequently seek medical help than males.26,29 Furthermore, 

sociocultural beliefs about femininity and masculinity may 

also impact pain decisions as men are often viewed as being 

more pain-tolerative and having higher levels of stoicism than 

women,26 an effect that may alter perceived notions about 

pain expression and treatment.

Results were also consistent with previous VH studies 

from our laboratory where older patients were rated as having 

greater pain intensity and were more likely to be recommended 

medical treatment than younger patients.9,12,13 It is possible 

that these differences can be accounted for by the belief that 

aging leads to more pain complaints and is associated with 

comorbid medical conditions that increase suffering. Despite 

this possibility, pain in older adults is often under-recognized 

and inadequately managed in the health care system.30,31 

A contributing factor to this issue may be that older adults are 

reticent or have difficulty communicating their pain, thereby 

reducing the probability of receiving adequate care. It has 

also been suggested that health care settings lack satisfactory 

training in pain management of older adults,32 which may 

impact the accurate assessment of pain in this population. 

Furthermore, although health care providers may initially be 

willing to prescribe pharmacological treatment to older adults 

for their pain, usage of medications in this population may 

be lower due to medical comorbidities that have the potential 

for complicating treatment. However, these inferences are 

speculative and warrant further investigation.

Interestingly, the main effect of race was not significant 

in the current sample. This is in direct contrast to previous 

studies that report the presence of overall racial biases in pain 

assessment and treatment8,9,12–14 and does not support the lit-

erature suggesting disparities among various ethnic and racial 

minorities.23,24 Nevertheless, racial biases were observed 

when combined with other demographic cues. Specifically, 

light-skinned female and younger dark-skinned patients were 

rated as having higher pain intensity and were more likely to 

be recommended medical treatment than light-skinned male 

and younger light-skinned patients, respectively. Although 

this merits further investigation, racial biases may have 

operated in a more subtle manner in our sample, an effect 

that could have been driven by socially desirable respond-

ing, but had more robust effects when associated with other 

cue combinations.
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Table 3 Descriptive and inferential statistics for pain treatment across demographic cues

M SD F Partial η2

Main effects
Nationality
 American 45.44 21.31 75.26* 0.30
 Jordanian 70.84 17.77
Sex
 Male 57.11 24.26 4.58* 0.03
 Female 59.17 23.49
Race
 Light-skinned 57.81 23.93 0.35 0.00
 Dark-skinned 58.47 24.40
Age
 Younger 51.34 21.35 95.58* 0.35
 Older 64.94 29.05
Interactions
Nationality × Sex
 American × Male 43.87 22.09 1.24 0.01

 American × Female 47.01 21.69

 Jordanian × Male 70.34 19.23

 Jordanian × Female 71.34 19.10

Nationality × Race
 American × Light-skinned 43.70 21.98 6.52* 0.04

 American × Dark-skinned 47.18 22.09

 Jordanian × Light-skinned 71.92 17.49

 Jordanian × Dark-skinned 69.75 22.09

Nationality × Age
 American × Younger 32.53 24.82  77.26* 0.30

 American × Older 58.35 22.38

 Jordanian × Younger 70.15 20.41

 Jordanian × Older 71.53 18.82

Sex × Race
 Male × Light-skinned 55.42 25.48 7.86* 0.04

 Male × Dark-skinned 58.79 26.03

 Female × Light-skinned 60.21 24.60

 Female × Dark-skinned 58.14 26.03

Sex × Age
 Male × Younger 50.67 30.93 0.48 0.00

 Male × Older 63.55 23.60

 Female × Younger 52.02 29.65

 Female × Older 66.33 23.56

Race × Age
 Light-skinned × Younger 49.58 29.04 8.17* 0.04

 Light-skinned × Older 66.04 23.51

 Dark-skinned × Younger 53.10 31.91

 Dark-skinned × Older 63.83 24.53

Nationality × Sex × Race
 American × Male × Light-skinned 40.12 24.12 1.82 0.01

 American × Male × Dark-skinned 47.62 23.52

 American × Female × Light-skinned 47.29 23.07

 American × Female × Dark-skinned 46.73 22.96

 Jordanian × Male × Light-skinned 70.72 21.89

 Jordanian × Male × Dark-skinned 69.97 22.01

 Jordanian × Female × Light-skinned 73.13 19.52

 Jordanian × Female × Dark-skinned 69.55 23.92

Nationality × Sex × Age
 American × Male × Younger 31.97 27.21 1.61 0.01

 American × Male × Older 55.77 23.07

 American × Female × Younger 33.09 25.51

(Continued )
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Table 3 (Continued)

M SD F Partial η2

 American × Female × Older 60.93 24.02

 Jordanian × Male × Younger 69.36 23.01

 Jordanian × Male × Older 71.33 21.86

 Jordanian × Female × Younger 70.95 21.10

 Jordanian × Female × Older 71.73 22.25

Nationality × Race × Age
 American × Light-skinned × Younger 31.81 25.39 23.95* 0.12

 American × Light-skinned × Older 55.59 24.35

 American × Dark-skinned × Younger 33.25 26.04

 American × Dark-skinned × Older 61.11 27.39

 Jordanian × Light-skinned × Younger 67.35 21.46

 Jordanian × Light-skinned × Older 76.50 18.56

 Jordanian × Dark-skinned × Younger 72.96 26.91

 Jordanian × Dark-skinned × Older 66.56 24.89

Sex × Race × Age
 Male × Light-skinned × Younger 48.01 33.08 1.04 0.01

 Male × Light-skinned × Older 62.83 28.72

 Male × Dark-skinned × Younger 53.32 33.65

 Male × Dark-skinned × Older 64.26 26.63

 Female × Light-skinned × Younger 51.15 31.27

 Female × Light-skinned × Older 69.26 25.19

 Female × Dark-skinned × Younger 52.88 34.11

 Female × Dark-skinned × Older 63.40 28.42

Nationality × Sex × Race × Age
 American × Male × Light-skinned × Younger 29.32 28.55 0.73 0.00

 American × Male × Light-skinned × Older 50.92 28.18

 American × Male × Dark-skinned × Younger 34.63 29.22

 American × Male × Dark-skinned × Older 60.61 25.36

 American × Female × Light-skinned × Younger 34.31 28.27

 American × Female × Light-skinned × Older 60.27 25.15

 American × Female × Dark-skinned × Younger 31.87 27.39

 American × Female × Dark-skinned × Older 61.60 26.78

 Jordanian × Male × Light-skinned × Younger 66.70 26.73

 Jordanian × Male × Light-skinned × Older 74.74 24.80

 Jordanian × Male × Dark-skinned × Younger 72.02 27.42

 Jordanian × Male × Dark-skinned × Older 67.91 27.22

 Jordanian × Female × Light-skinned × Younger 68.00 25.21

 Jordanian × Female × Light-skinned × Older 78.25 22.48

 Jordanian × Female × Dark-skinned × Younger 73.89 26.91

 Jordanian × Female × Dark-skinned × Older 65.20 29.58

Notes: *P , 0.05. Degrees of freedom were 1, 177 for all main effects and interactions.
Abbreviations: M, mean; SD, standard deviation.

When comparing the pain assessment and treatment 

recommendations of Jordanians and Americans, the 

results indicated that both groups differed in their use of 

demographic cues when making treatment decisions. This is 

an interesting finding and suggests that culture, or nationality-

related health care practices, may play an important role in 

how patients’ pain is perceived and managed. Furthermore, 

when presented with the same patient profile, Jordanian 

students rated pain intensity higher and were more likely 

to recommend medical help to all cue-combinations than 

were American students. Even though there may be less 

discussion on pain management in the Jordan community, 

recent efforts have been made to address existing inequalities 

in pain treatment. Of the existing research in the area, some 

studies have found that Jordanian patients are often reluctant 

to acknowledge pain33 due to beliefs that pain should be 

tolerated.34,35 As a result, our findings could reflect that 

Jordanian students may be more likely to identify pain 

expression as strong evidence of significant pain suffering; 

therefore, recommendations of medical treatment are only 

considered when the observer believes that patients are 

experiencing a significant degree of pain.
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Study strengths and limitations
There are several strengths of the study that warrant 

acknowledgment. First, the current study adds to the limited 

body of research examining the existence of pain management 

disparities across countries,36 and is the first study to use VH 

technology to investigate the influence of demographic biases 

on pain assessment and treatment decisions in Jordan. This 

technology allowed for the standardization of pain across 

patients of varying demographics, therefore permitting the 

manipulation of physical appearance without altering pain 

expression. Furthermore, this study illustrates the advantages 

of investigations delivered via the internet in that they are 

relatively inexpensive and accessible, therefore increasing 

the ability to capture perspectives worldwide.37

Despite these strengths, there are some limitations that are 

worth noting. First, race is a multidimensional construct that 

is likely conceptualized in a different manner across various 

nations, cultures, and social groups. Although it is speculated 

that the American participants perceived the VH stimuli 

(light-skinned or dark-skinned) as African American/black 

and Caucasian/white, there may have been divergence in how 

this cue was interpreted by Jordanian participants. Although 

the results suggest that the Jordanian group did, in fact, use 

racial cues when making ratings of pain and treatment direc-

tives, it is unclear how these directly compare to biases in 

the American participants. Further, given global differences 

in how race is classified, the VH stimuli depicting this cue 

may not have been particularly representative of individuals 

residing in Jordan. Second, we recognize that our sample 

was relatively homogenous and limited to undergraduate 

students; thus, these results may not be demonstrative of 

how pain is generally managed in the health care field. 

While it is speculated that some of the students in the cur-

rent study will go on to obtain positions in the health care 

field, long-term follow-up of participants and assessment 

of students’ current academic major was not conducted to 

address this issue. Although our findings are comparable to 

other research,9,12,13 suggesting that health care professionals 

and trainees use similar demographic cues as undergraduate 

students to guide their pain treatment decisions, it is impor-

tant that future research assesses cross-national differences 

in pain management using samples more representative of 

health care professionals. It should be noted, however, that 

the significance of these findings need not be limited to direct 

health care delivery. It is very likely that all participants have 

experienced pain, will experience pain, and will seek treat-

ment for it; therefore, their beliefs and stereotypes as consum-

ers are important to know as they are likely to be relevant 

to their expectations for care. In addition, the general public 

frequently has a voice in public policy about health care, and 

each person also interacts with family members and other 

individuals in their social environment. Consequently, sex, 

race, and age expectations are important in indirect ways, 

regardless of health care training. An additional limitation 

to acknowledge is that the limited demographic information 

collected in our sample did not allow for investigation of 

whether specific characteristics of our groups contributed 

to differences in pain management decisions. And finally, 

our VHs were restricted to facial expressions of pain, which 

may not have provided a complete depiction of pain-related 

behavior; therefore, future studies examining cross-national 

differences in pain-related decisions may benefit from the 

utilization of full-body VHs for a more representative illus-

tration of behavior associated with chronic pain.

Implications and future directions
The role of stereotypic biases on pain treatment has become 

an important area of study, especially given evidence docu-

menting sex, race, and age disparities in pain  management. 

While efforts have been made in the United States to assess 

the influences of demographic characteristics on provider 

biases in pain management decisions,9–14 there is little 

research in other countries examining this issue. One of the 

key findings of the study is that these biases are not simply 

an artifact of American culture, but also exist outside of the 

United States. Moreover, Americans and Jordanians appear 

to differ in their utilization of stereotypic-related biases, 

suggesting they are differentially influenced by patient 

demographics. Pain and its management have been recog-

nized as significant challenges in the Jordanian health care 

system, and only recently have these issues been addressed 

in this country.38 Due to the limited pain management and 

demographic disparities research being conducted in Jor-

dan,34,35,38–42 we believe that our findings may be an initial step 

towards eliminating potential inequities in pain management 

in this country.

The statistical effect sizes for our significant outcomes 

ranged from small to large for both pain assessment and 

pain treatment, with the largest effects observed for age-

related biases (explaining 41% and 35% of the variance in 

pain assessment and pain treatment). Although some of the 

effects observed in our sample were relatively modest, it is 

worth mentioning that, from a public health perspective, the 

implications of these findings are quite substantial. Indeed, 

given the number of patients that health care providers treat 

over the course of their careers, any existing demographic 
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biases in even one health care professional have the potential 

for negatively impacting pain management outcomes in thou-

sands of patients. Therefore, the presence of these biases is 

noteworthy and merits further investigation in a health care 

population.

Findings from previous research have consistently 

demonstrated the advantage of VH technology in capturing 

pain assessment and treatment decisions in both community 

and health care populations.8–15,43 Although a verbal report is 

often one of the most effective ways of assessing pain, non-

verbal facial expressions (eg, grimacing, brow lowering, nose 

wrinkling, eye closure, guarded movement, bracing, rubbing, 

touching painful areas, sighing, etc) also provide a quantifiable 

measure of pain-related behavior. Therefore, the use of VH 

technology allows for the development of “virtual” patients 

that can be standardized across multiple pain expressions 

and vary by demographic characteristics such as sex, race, 

and age to accurately capture stereotypical biases in pain 

management. Given that there has been a considerable body 

of research documenting the impact that provider behavior has 

on pain treatment,7 we argue that VH technology may be used 

as an informative tool to elucidate how health care providers 

across nations incorporate demographic cues in their decisions 

about pain. Although the quality of pain management is often 

dependent upon multiple factors, such as the knowledge and 

skills of the individual providing treatment, it can also be 

impacted by factors outside of conscious awareness. This 

may ultimately increase the difficulty of discerning when 

biases are guiding clinical decisions. This underscores the 

utilization of methods (such as VH technology) to uncover 

potential demographic biases that may be impacting pain 

management decisions.

A major issue that continues to be a challenge in pain 

management is that medical students and health care provid-

ers often receive limited education on pain, its treatment, 

and factors that can affect ways in which pain is approached 

in the medical setting. Patient characteristics can influence 

health care providers’ decisions regarding pain treatment 

and assessment; therefore, the development of educational 

training programs to increase awareness and knowledge 

regarding the impact of stereotypes on pain management is 

crucial in eliminating treatment disparities. We believe that 

the current study could potentially be a preliminary step 

towards informing future education and clinical practices in 

the field of pain management. For instance, we found that 

demographic biases were used to make pain management 

decisions; effects that differed across countries. If individu-

als who use various demographic cues when making pain 

management decisions can be identified, interventions could 

be developed to reduce these biases. Such interventions could 

attempt to increase awareness of when specific biases are 

used, with the ultimate aim of diminishing the influence of 

patient demographic cues so that health care decisions will 

not be adversely impacted. In order for this to be most effec-

tive, it may be essential for these interventions to be delivered 

during the period of medical training before trainees become 

practicing clinicians. Hence, future research is clearly war-

ranted to target the development of interventions that can 

assist in reducing inequities in pain health care.

Conclusion
The current study suggests that sex, race, and age influence 

the pain assessment and treatment decisions of American 

and Jordanian undergraduate students; however, the usage 

of these demographic cues to make pain decisions varies 

across groups. Future research is needed to identify the 

underlying mechanisms contributing to international dif-

ferences in cue usage and to replicate these findings using 

health care professionals across other countries. Continued 

research and education in pain management is warranted to 

better understand the influences of provider biases on pain 

treatment practices and to develop interventions that target 

the reduction of these biases.
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