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Sickle cell disease (SCD) is a hemoglobin disorder inherited in an autosomal

recessive pattern. Pain from vaso-occlusive crises (VOCs) is the most common

symptom experienced by patients with SCD; thus, pain management constitutes

a significant role in this patient population. We hypothesized that physicians with

less favorable attitudes toward SCD patients are less likely to follow pain

management guidelines. In this cross-sectional convenience sample survey,

we aimed to assess the adherence of physicians in our institute to guidelines

for the management of SCD pain crises and study the factors that are associated

with non-adherence to these guidelines. Most surveyed physicians were early in

their career and were found to adhere to the recommendations of using opioids

and NSAIDs as a first-line therapy and avoiding using meperidine. On the other

hand, some analgesic practices deviated from the recommendations, including

less frequent assessment and reassessment of pain and response to pain

medications and less frequent use of opioid patient-controlled analgesia (PCA).

It is noteworthy that the frequency and severity of untreated pain in patients with

SCD are associated with higher mortality, thus appropriate comprehensive care

for such a vulnerable population should be prioritized and optimized. Although

we did not find an association between the providers’ attitudes toward SCD

patients and their pain management practices, improving these attitudes will

promote the provider–patient relationship and its therapeutic outcomes. We

conclude that the physicians taking care of SCD patients in our institute adhere to

some of the guidelines in the field more than others. We also conclude that they

have negative attitudes toward SCD patients; nevertheless, these did not affect

their pain management practices.
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1 Introduction

Sickle cell disease (SCD) is an autosomal recessive hemoglobin

disorder affecting millions worldwide. It is prevalent among those

with roots in South and Central America, Africa, the Caribbean,

India, and Mediterranean countries such as Turkey, Greece, and

Qatar (1, 2). The State of Qatar has a significant prevalence of

homozygous SCD patients, with a prevalence of 0.71% of

homozygous Hb-S disease among Qatari individuals (3). The

history of malaria endemicity, large family size, and high rate of

consanguinity in conjunction with tribe/clan endogamy made the

Arabs unique from the point of view of genetic analysis. Therefore,

this increased the prevalence of SCD in the Arabian Gulf region

(4, 5).

Pain in patients with SCD is a prominent symptom that is

classified as acute pain syndromes, including acute chest syndrome,

hand-foot syndrome, and vaso-occlusive crises (VOCs); chronic

pain syndromes, including arthralgia/arthritis and leg ulcers; and

mixed pain syndromes where an acute pain is superimposed on

chronic pain (6, 7).

Acute pain from VOCs can start as early as 6 months of age,

recur unpredictably over a lifetime, and require treatment with

strong analgesics, including opioids. Episodes of VOCs are the most

common symptom experienced by SCD patients and the leading

cause of emergency department (ED) visits. Common triggers for

these episodes are infection, cold, dehydration, stress, and menses;

nevertheless, most have no identifiable causes (8, 9). Pain

management guidelines by the National Heart, Lung, and Blood

Institute (NHLBI) (9) and the American Society of Hematology

(ASH) (10) focus on the early and frequent reassessment of pain

control and endorse using opioids as first-line analgesics. Previous

studies (11) showed that negative attitudes in emergency physicians

toward patients with SCD were associated with less adherence to

these guidelines.

This study’s primary goal was to determine participating

physicians’ self-reported adherence to the published guidelines for

treating SCD patients presenting with VOCs. We hypothesized that

physicians with negative attitudes toward SCD patients are less

likely to adhere to the guidelines. We also hypothesized that specific

clinical and demographic characteristics are associated with non-

adherence to the guidelines. A secondary goal was to identify risk

factors for guideline non-adherence.

Identifying provider-related risk factors associated with non-

adherence to the guidelines will provide grounds for focused

strategies to improve patients’ care.
2 Materials and methods

Our study is a cross-sectional convenience sample survey.

Instrument design and validation are described below. The

authors administered anonymous surveys during February and

March 2022 in two hospitals in Hamad Medical Corporation in
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Qatar: one was a general hospital and the other was a hematology

and oncology center. Both hospitals are staffed with attending

physicians, fellows, and residents and mainly treat adult patients

on site. The study was approved by the Hamad Medical

Corporation Institutional Review Board and granted a waiver for

informed consent (protocol code: MRC-01-21-211).

Physicians in the two hospitals’ internal medicine, hematology,

and emergency departments were approached to participate in a

self-administered survey. Based on a maximum number of target

physicians (N=350), a margin error of 5%, a confidence level of

95%, and a response distribution of 50%, the estimated sample size

required was 184. They were approached during breaks, before and

after educational conferences, and after rounds. Surveys were

distributed and collected by the investigators, who ensured every

participant had privacy while completing the survey.

Respondents filled out paper questionnaires, the data were

scanned and entered by the co-authors in accordance with a set

protocol, and 15% of questionnaires were double-entered and

checked for interrater agreement, with a mandatory cut-off of

98.5% agreement. All variables were checked for outliers (below the

fifth and above the 95th percentile), and all implausible values were

corrected. We administered a 32-item instrument containing items

developed or adapted from the extant literature (Appendix A1).

The entire survey was grouped into three sections:

demographics (nine items), provider practice patterns (six items),

and provider attitudes (17 items). To measure attitudes, we

administered the previously validated 17-item General

Perceptions About Sickle Cell Patients Scale (12, 13). Subscales of

the attitudes survey are reliable (Cronbach’s a 0.76 to 0.89).

The previously validated survey (11) was used to measure

practice patterns; six new items were developed based on a

literature review of analgesic practices for SCD patients. Eight

recommendations for the management of SCD pain were

identified from the NHLBI and American Pain Society guidelines.

Provider practice pattern items were generated with these guidelines

to explore analgesic practice patterns, including pharmacologic

approaches (choice of agent, route, dose, and frequency of

selection) and non-pharmacologic approaches.

The producers of the referenced paper and survey developed a

set of practice pattern questions and assessed content validity,

specifically face and utility validity, from a panel of five experts in

emergency medicine and SCD (B.L., VT, LDR), a sickle cell

hematologist (M.R.D.), and a patient perspective (CH) (Appendix

A1). Expert reviews of the survey resulted in 100% agreement that

the instrument covered the construct and content validity indices

for each domain.

Data were inputted and managed by the statistical package

SPSS v29 (Armonk, NY: IBM Corp). Continuous data were checked

for normality using the Kolmogorov–Smirnov test. Descriptive

statistics, i.e., mean ( ± SD), median (IQR), and frequency (%),

were used to describe the data. Inferential statistics were used for

analysis, i.e., Mann–Whitney U, Kruskal–Wallis, chi-square, and

Fisher’s exact tests. A priori alpha level was set at 0.05.
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3 Results

3.1 Characteristics of study subjects

As described in the flow diagram in Figure 1, we distributed 265

surveys to eligible physicians in the two hospitals. Two hundred and

three surveys were completed; 132 respondents indicated that they care

for patients with SCD, and 111 responded entirely to the survey

questions and were included in the analysis. All respondents

practiced in urban teaching settings in the state of Qatar. The survey

response rate was 77%, and the survey completion rate was 42%.
3.2 Demographics

Seventy-two percent of respondents were younger than 30 years

of age, and 94% of the respondents were in training (residency and
Frontiers in Hematology 03
fellowship), while the rest were attending physicians. The male to

female ratio is 4.5:1. Three-quarters of respondents reported

treating one patient with SCD per week; the rest reported treating

more than one patient with SCD per week.

The attitudes component of the survey was separated into

three factors with good psychometric properties. Six items were

grouped to form a negative attitudes scale (mean: 14; SD: 5.13;

potential range 0 to 100). Higher scores on this scale indicated

more negative views about SCD patients. Four items were grouped

in a positive attitudes scale (mean: 11.97; SD: 4.10; potential range

0 to 100). Higher scores indicated more positive views about SCD

patients. Finally, seven items were grouped to form the red-flag

behaviors scale (mean: 14.46; SD: 5.12; potential range 0 to 100).

Higher scores indicate a greater belief that certain SCD patient

behaviors raise concern that the patient is inappropriately

drug-seeking.
FIGURE 1

Flow diagram.
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The attitudinal level of physicians regarding pain management

in patients with SCD is shown in Table 1.
3.3 Main results

The participating physicians in our institute scored higher on

the red-flag behaviors scale (mean: 14.46; SD: 5.12; potential range 0

to 100) and negative attitudes scale (mean: 14; SD: 5.13; potential

range 0 to 100) than on the positive attitudes scale (mean: 11.97; SD:

4.10; potential range 0 to 100). These findings indicate a substantial

inclination to express negative attitudes toward SCD patients. It is

concerning that the majority of young physicians in the study

tended to demonstrate predominantly unfavorable attitudes toward

this population of patients.

3.3.1 Association between demographics
and attitude

We studied the association between the demographic and

practice profiles of the surveyed physicians and their attitudes

toward SCD patients as determined by the three attitude scores

mentioned earlier.

The following factors were associated with significant

differences in attitude scores: level of practice and frequency of

use of the word “sicklers” to refer to SCD patients. Compared to

attending physicians, fellows and residents had statistically

significantly higher scores for negative and positive attitudes,

whereas red-flags behavior scores did not have statistically

significant differences between these groups. For the frequency of

use of the word “sicklers,” statistically significant differences were

found on the red-flag behavior score; those who reported that they

“always” or “frequently” used the word “sicklers” had higher scores

on the red-flag behavior score. On the other hand, no statistically

significant differences were found in the positive or negative attitude

scores between these groups.

We did not find significant differences in positive attitude,

negative attitude, or red-flag behavior scores between different age

and gender groups. Likewise, no statistically significant differences

were found between physicians from different departments

(internal medicine, hematology, and emergency medicine) or

between physicians who treated a high volume of SCD patients,

defined as more than one patient weekly, and those who treated a

low volume of SCD patients.
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3.3.2 Adherence to guidelines
Analgesic practices among our surveyed physicians that were

consistent with current recommendations for pain management

during VOCs included using parenteral morphine and NSAIDs and

avoiding using meperidine.

Ninety-one percent of respondents reported prescribing

morphine routinely to patients with VOCs, making it the

analgesic agent most commonly prescribed in our study.

Fifty-four percent of the respondents administered morphine

via the subcutaneous route, whereas intravenous and oral

morphine was administered by 37% and 12% of the respondents,

respectively. None of the respondents reported routine use of

intramuscular morphine.

NSAIDs were prescribed by 60% of the respondents,

and acetaminophen was prescribed by 77% of them. On the

other hand, some analgesic practices deviated from the

recommendations, including less frequent assessment and

reassessment of pain and response to pain medications and less

frequent use of opioid patient-controlled analgesia (PCA). Only

21% of the respondents reported being comfortable with delivering

a second or third dose of opioids within 30 min, while 22% reported

being comfortable with delivering a second or third dose of opioids

within 30–60 min for inadequate analgesia. Over 50% of the

respondents reported reassessing the pain and the response to

analgesics in longer intervals (>60 min). Opioid PCA was

routinely prescribed by only 20% of respondents.

3.3.3 Association between demographics and
adherence to guidelines

Demographic factors, including age, gender, level of practice

(resident, attending), and different departments, had no significant

association with adherence to analgesic guidelines. However, the

frequency of use of the term “sicklers” to describe SCD patients was

associated with a significant change in practice; those who rarely

used that word were more likely to avoid using meperidine in pain

management correctly. Furthermore, the volume of SCD patients

treated per week had no significant relationship with adherence to

analgesics guidelines.

3.3.4 Association between attitude and
adherence to guidelines

We also studied the association between positive, negative, and

red-flag behavior scores and adherence to the recommendations for

pain management during VOCs.

3.3.4.1 Opioids as first-line analgesics

The hypothesis we studied was that physicians with poor

attitudes toward SCD patients were less likely to use opioids as

first-line analgesics. However, our findings deviated from that.

We discovered that higher scores for negative attitude and red-

flag behavior were associated with a more frequent prescription of

morphine. Conversely, higher scores for positive attitude were

associated with a less frequent prescription.

It is important to acknowledge that pain management behaviors

are complex and multifaceted. Other unmeasured factors, such as
TABLE 1 The attitudinal level of physicians regarding pain management
in patients with sickle cell disease.

Attitude level Mean (sd) Median (IQR)

Negative 14.00 (5.13) 14.00 (9.00–18.00)

Red flag 14.46 (5.12) 15.00 (11.00–18.00)

Positive 11.97 (4.10) 12.00 (9.00–14.00)
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individual preferences, social support, or past treatment

outcomes, could have influenced participants’ practices and

led to an underestimation of the impact of attitudes on these

practices. These unexpected contradictory findings warrant

further investigation.

3.3.4.2 Frequent reassessment of pain

Our data analysis shows that more frequent redosing (<30 min)

of opioids in patients with inadequate pain management was

associated with the highest scores for negative attitude and red-

flag behavior: medians of 18 (IQR: 5.5) and 17 (IQR: 3),

respectively. It was also associated with a positive attitude score of

12 (IQR: 4) (min: 9; max: 16).

On the other hand, less frequent redosing of opioids (>120 min)

was associated with lower scores for negative attitude and red-flag

behavior: medians of 12 (IQR: 9.5) and 14 (IQR: 10), respectively. It

was also associated with the highest score for positive attitude:

median of 16 (IQR: 8).

3.3.4.3 Use of non-steroidal anti-inflammatory drugs
(represented by ibuprofen)

There was no statistically significant difference in the three

attitude scores between physicians prescribing non-steroidal anti-

inflammatory drugs (NSAIDs) more frequently versus those

prescribing them less frequently.

Further details and the association between the rest of the pain

management recommendations and attitude scores are depicted in

Appendix A2.
4 Discussion

Our study aimed to assess the adherence to SCD VOC pain

management guidelines by the physicians in our institute. Most

physicians adhered to the routine prescription of opioids but were

less adherent to the frequent reassessment of pain and response to

analgesics. Patients presenting with acute pain in the ED were given

priority for treatment. There are around 3,000 SCD patients in

Qatar, among whom 500 have severe phenotypes, requiring

hospitalization between 2 and 10 times annually.

Pain management recommendations by NHLBI (2014)

and ASH (2020) (9, 10) focus on rapid assessment of pain

and analgesic requirements in patients presenting with VOCs and

rapid reassessment of response to analgesics (in intervals shorter

than 30 min). They also endorse the use of parenteral opioids and

NSAIDs during these episodes. As described above, analgesic

practices of our surveyed physicians were consistent with the

recommendations, including using parenteral morphine and

NSAIDs and avoiding using meperidine. However, frequent

reassessment and redosing of opioids and using PCA opioids

were less adhered to, which might have resulted from fears of

opioid overdosing and fears of inducing opioid dependence.

Meperidine used to be the most frequently used opioid

analgesic in SCD pain management (14); however, due to its

neurotoxic adverse effects, such as seizures, its use is no longer

recommended (9).
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Most of the factors we studied were not associated with

statistically significant effects on pain management practices in

patients with SCD and adherence to the published guidelines.

Referring to patients with SCD as “sicklers” has been previously

postulated to be associated with poorer attitudes and management

of these patients (15). In our study, those who rarely used that word

were more likely to avoid using meperidine in pain management,

which aligns with the guidelines. Furthermore, those who reported

that they “always” or “frequently” used that word had higher scores

on the red-flag behavior score.

Attitudes toward patients with SCD, as determined by the

attitude scores (positive, negative, and red flag), did not have a

significant association with adherence to pain management

guidelines. Our study showed that many physicians taking care of

patients with SCD presenting with VOCs could have negative

attitudes toward these patients. Although data analysis did not

show any significant impact of this attitude on pain management,

other studies did. For example, Glassberg et al. (11) concluded that

negative attitudes in emergency physicians toward patients with

SCD were associated with less adherence to pain management

guidelines. Identifying the patterns of negative attitudes toward

this patient population in various institutes is a step toward

improving their care.

Significant barriers to effective VOC management are

inadequate pain assessment, limited knowledge of SCD, and

misinformation or bias against opioid use. Such biases result from

ignorance about opioid tolerance and physical dependence, and

confusion about addiction. Fear of addiction is common among

patients, families, and healthcare workers; however, it is usually

unwarranted and contributes to undertreating patients with VOCs

and unnecessary increases in their suffering.

Wright et al. (16) reported that concerns regarding opioid

dependence and addiction were major factors impacting the

provision of adequate pain management to patients with SCD.

Our results showed that the surveyed physicians were highly

concerned about drug-seeking behavior in patients with SCD

(median of 15). Patients with SCD are presumed to be opioid

dependent because they frequently need analgesics and are

sometimes kept on a chronic pain regimen. However, previous

studies suggest the opposite. For example, a study by Ruta et al. (17)

in 2016 used Center for Disease Control (CDC) data covering

deaths from 1999 until 2013. It followed the trend of people dying

from opioid pain reliever (OPR) overdose. It reported that in 2013,

16,225 people died due to OPR overdose, while only 10 patients

with SCD died due to OPR overdose. This trend was maintained

over all these years, with a mean number of deaths of 11,664 ± 4,701

in non-SCD patients and 6.3 ± 2.58 in SCD patients (P <.001). It

also showed that the percentage of SCD patients who died from

OPR overdose was less than that seen in non-cancer pain

conditions, including fibromyalgia and back pain.

Another study (18) assessed the impacts of the opioid epidemic

on pain management in SCD patients. Fifteen patients were

interviewed and reported that their access to opioid analgesics

had become more restricted, and that they were facing increasing

difficulties in filling out their prescriptions at pharmacies. They also

described increased stigmatization about opioid use and that their
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medical care was affected by the physicians’ exclusive focus on

reducing pain medication use.

That being said, we want to highlight that the frequency and severity

of untreated pain in patients with SCD are associated with higher

mortality. In a paper published in theNew England Journal of Medicine

by O S Platt et al. (19) on life expectancy and circumstances of death in

patients with SCD, 33% of deaths occurred in relatively healthy SCD

patients during SCD sickle crises. Seventy-eight percent of these patients

died during an acute painful episode or acute chest syndrome. Given the

frequency of their occurrence and their vast impact on the quality of life

and survival of SCD patients, prompt and propermanagement of VOCs

should be an important goal for every healthcare professional (9).

Our study had limitations. We distributed 265 surveys to

eligible physicians: 203 surveys were completed, 132 respondents

indicated that they take care of patients with SCD, and 111

responded entirely to the survey questions and were included in

the analyses. Since those who completed the survey were more likely

to be more aware of and adhere to the published guidelines, this

could be a source of response bias. On the other hand, most

respondents were young and still in training as residents and

fellows, which may implicate reduced awareness and adherence to

existing pain management guidelines. In addition, while the male-

to-female ratio of physicians in the three departments was close to

2:1, the ratio of respondents was 4.5:1. Lastly, three-quarters of

respondents report treating one patient with SCD per week.

However, we found no association between the number of SCD

patients treated weekly and attitudes on the one hand and between

the number of SCD patients treated weekly and analgesic practices

on the other. This reflects that the majority of the surveyed

physicians, being early-career physicians, have a low volume of

SCD patients and thus lack expertise in this field.

Our hospital guidelines were adapted from the ASH guidelines

and treatment recommendations. SCD patients in Qatar are

followed up in hematology clinics per ASH guidelines in a

multidisciplinary and comprehensive care manner. Each patient is

evaluated and followed up to improve his/her quality of life and to

prevent end-organ damage, including echocardiogram, renal

function tests, and evaluation from various medical specialists.

New challenges are arising nowadays in Qatar due to the expansion

of the hospital system, which now includes more than 14 hospitals. Our

doctors come from different backgrounds and have different levels of

training. This further highlights the need for more robust education

and awareness about SCD management. As for the cultural factors,

SCD patients in the state of Qatar come from large families and tribes.

As a result, they usually get good socioeconomic support, which helps

promote their mental health and general well-being.

SCD patients remain particularly vulnerable, as a large percentage

belong to a poorly represented racial group in healthcare settings and a

large percentage are children and adolescents. Appropriate

comprehensive care for such a vulnerable population should be

prioritized and optimized. Conducting similar studies to assess

adherence to guidelines and prepare grounds for changes in local

healthcare providers’ practices can be significantly valuable. Moreover,

participation in similar studies might lead to participants’ reflection on

their deficiencies that pertain to SCD pain management guidelines,

which should also improve the care provided to SCD patients.
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Although we did not find an association between the providers’

attitudes toward SCD patients and their pain management

practices, improving these attitudes will promote the provider–

patient relationship and its therapeutic outcomes.

To address the discussed challenges, comprehensive studies

need to be conducted on a larger scale to explore areas requiring

improvement within this complex patient population. Future

surveys should incorporate specific questions pertaining to

knowledge of published guidelines in SCD pain management.

Understanding the reasons for negative attitudes and non-

adherence to guidelines should also be a focus of future studies,

and these inquiries should be incorporated into the survey

methodology. Furthermore, it would be beneficial for scientific

societies such as ASH, the American College of Physicians (ACP),

and the American Academy of Pediatrics (AAP) to issue practice

statements endorsing adherence to guidelines and supporting

appropriate behaviors, thus promoting constructive changes.

From our perspective, the proposed solutions entail physicians

familiarizing themselves with pain management guidelines and

actively working to improve their attitudes and behaviors toward

SCD patients. Additionally, institutions can contribute by providing

local practice guidelines to their physicians and promoting

adherence through quality assessment and improvement projects.

By implementing these strategies collectively, we can strive toward

addressing the identified challenges and improving the care

provided to individuals with SCD.
5 Conclusion

Physicians who participated in our study exhibited a tendency

to utilize opioids and NSAIDs routinely in the management of

VOCs. However, there was a lack of frequent reassessment of pain

levels or response to analgesics. Our study did not find any

correlation between physicians’ attitudes toward patients with

SCD and their approach to pain management; however, it

revealed a notable association between the frequency of using the

term “sicklers” and a higher score for red-flag behavior, which could

indicate concerning conduct. We also noted that the majority of our

younger physician sample tended to have negative attitudes toward

SCD patients, which is alarming and needs to be addressed. It is

imperative to tackle negative attitudes and their underlying causes,

especially among young physicians, through anti-stigma education

and policies for patients seeking pain relief. Initiatives should be

undertaken to enhance healthcare providers’ comprehension of

established guidelines in the domain of SCD management to

improve patient satisfaction and reduce morbidity and mortality

rates. Emphasis on this aspect of SCD management is paramount

for improving patient outcomes.
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