
Background: Sacroiliac joint (SIJ) injections are crucial in the diagnostic toolkit for evaluating SIJ 
pathology. Recall bias is an important component in patient-reported outcomes that has not been 
well studied in SIJ injection.

Objective: The purpose of this study was to characterize the accuracy, direction, and magnitude 
of pain level recall bias following SIJ steroid injection and study the factors that affect patient 
recollection.

Study Design: Prospective cohort study.

Setting: Level 1 academic medical center.

Methods: Using standardized questionnaires, baseline Numeric Rating Scale (NRS-11) scores were 
recorded for patients undergoing SIJ steroid injections at preinjection, at 4 hours postinjection, and 
at 24 hours postinjection. At a minimum of 2 weeks postinjection, patients were asked to recall 
their preinjection, 4-hour, and 24-hour postinjection NRS-11 scores. Actual and recalled NRS-11 
scores were compared using paired t tests for each time interval. Multivariable linear regression 
was used to identify factors that correlated with consistent recall.

Results: Sixty patients with a mean age of 66 years (65% women) were included. Compared to 
their preinjection pain score, patients showed considerable improvement at both 4 hours (mean 
difference [MD] = 3.28; 95% CI, 2.68 – 3.89), and 24 hours (MD = 3.23; 95% CI, 2.44 – 4.03) 
postinjection. Patient recollection of preinjection symptoms was more severe than actual (MD = 
0.65; 95% CI, 0.31 – 0.99). Patient recollection of symptoms was also more severe than actual 
at 4 hours (MD = 0.50; 95% CI .04 – 1.04) as well as at 24 hours postinjection (MD = 0.80; 
95% CI, 0.16 – 1.44). The magnitude of recall bias was mild and did not exceed the minimal 
clinically important difference. There was a moderate correlation between actual and recalled 
pain levels when comparing preinjection with the 4-hour postinjection NRS-11 score (correlation 
coefficient [r] =0.64; P < 0.001) and moderate correlation when comparing preinjection with the 
24-hour postinjection NRS-11 score (r = 0.62; P < 0.001). Linear regression models showed that 
at preinjection, patients with a lower body mass index and the presence of coexisting psychiatric 
diagnoses were better at recalling their pain (P < 0.05). Patients with a higher body mass index 
also experienced less pain relief when comparing preinjection with the 4-hour postinjection NRS-
11 score (P < 0.05).

Limitations: Recall pain scores were obtained via telephone surveys, which can lead to interview 
bias. One patient died, and 3 were lost to follow-up. We did not control for patient use of adjunctive 
pain relief modalities, which may modulate the overall response to injection. SIJ injections can also 
be diagnostic, so some patients may not have shared the same indication for injection or pain-
generating diagnosis. 

Conclusions: Patients had favorable pain level responses to their SIJ steroid injection for both 
actual and recall surveys. Although patients demonstrated poor recall of absolute pain scores at 
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preinjection, 4-hour postinjection, and 24-hour postinjection, they demonstrated robust recall of their net pain score improvement 
at both 4- and 24-hours postinjection. These findings suggest that there is utility in using patient recollection to describe the 
magnitude of pain relief following treatment for sacroiliac joint dysfunction.
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SSacroiliac joint (SIJ) dysfunction is a common 
contributor to chronic low back pain and can 
lead to a high burden of economic and medical 

resource utilization. One review of a large cohort of 
patients with Medicare who had SIJ dysfunction showed 
that over a 5-year period, the mean direct medical costs 
was $18,526 per patient (1). 

Low back pain generated by the SIJ is challenging 
to evaluate as there can be a wide variability of inciting 
causes, ranging from low-impact repetitive stress to se-
quelae from multilevel spinal fusion or high energy trau-
ma (2,3). Corticosteroid injection (CSI) is the gold standard 
nonoperative first-line intervention for SIJ pain (4). Before 
considering an SIJ injection, a comprehensive physical ex-
amination should be performed, which includes at least 3 
provocative tests, such as the flexion abduction external 
rotation (FABER) test, also known as Patrick’s test; thigh 
thrust; or compression distraction test (5). 

When nonoperative modalities are exhausted, ar-
throdesis of the SIJ can be a surgical option to provide 
relief and has been shown to be superior to conserva-
tive management (6). Having a positive response to a 
CSI in relieving SIJ pain has thought to carry a similarly 
encouraging prognosis for SIJ fusion. Historical selec-
tion criteria advocate for at least 75% improvement 
in symptoms after SIJ injection as an indication for SIJ 
fusion (7), but one randomized controlled trial dem-
onstrated that the degree of pain improvement from 
SIJ fusion was not predicted by SIJ injection, and even 
patients with 50% improvement after SIJ injection 
had excellent post-SIJ fusion response (8). The Centers 
for Medicare and Medicaid Services has determined, 
among other criteria, that a patient must experience at 
least a 75% reduction of pain following image-guided 
intraarticular SIJ injection for the SIJ arthrodesis proce-
dure to be deemed necessary (9).

Despite these recommendations, the accuracy of 
patient recall following SIJ injection has not previously 
been studied. Patient-reported outcomes (PROs) are 
becoming widely used in both clinical and research set-
tings as a metric for quantifying disease burden and 

disability (10). However, PROs are not flawless; they 
can be subjective and susceptible to individual patient 
interpretation. 

Perhaps the most important limitation in the use 
of PROs is recall bias, a phenomenon in which patients 
may exhibit poor accuracy in recollecting their pre- and 
even postintervention symptoms when prompted after 
a certain time interval (11). If patients are not able to 
accurately recall their initial degree of disability, or the 
amount of improvement gained from an intervention, 
then spine clinicians may be remiss to use these data to 
recommend further treatment options. 

The purpose of our study was to characterize the 
magnitude and direction of recall bias post-SIJ injection 
in patients with SIJ dysfunction. We hypothesized that 
patient recall would have weak agreement with both 
pre- and post-intervention pain scores at a minimum of 
2 weeks following an SIJ steroid injections.

Methods

Study Design
This was a prospective cohort study conducted at 

a single academic tertiary center. Patients with sus-
pected SIJ pain were referred to the anesthesia back 
pain clinic for CSI by various specialists, from primary 
care physicians to board-certified neurosurgeons or or-
thopedic spine surgeons. All SIJ steroid injections were 
performed under fluoroscopic guidance by a board-
certified interventional pain medicine physician.

Baseline Numeric Rating Scale (NRS-11) scores 
were obtained immediately preinjection, and at 4- and 
24-hours postinjection. At a minimum of 2 weeks fol-
lowing the CSI, patients were contacted by telephone 
and asked to recall their preinjection and short-term 
4- and 24-hour postinjection NRS-11 scores. Addition-
ally, demographic information such as patient age, 
gender, body mass index (BMI [kg/m2]), lumbar spine 
surgery history, and psychiatric diagnoses history were 
collected (Table 1). Institutional review board approval 
(HUM00151764) was obtained prior to study initiation. 
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Inclusion and Exclusion Criteria
Patients were eligible to be enrolled in the study 

if they were at least 18 years of age and underwent 
an SIJ steroid injection at our institution from August 
2022 through July 2023. Patients were enrolled if they 
completed the initial pain questionnaire and mailed 
it to our office for review. Patients were excluded if 
they failed to complete the pain questionnaire or had 
incomplete documentation of either the preinjection 
or short-term postinjection pain questionnaire. Every 
attempt was made to include all patients from the time 
of study initiation. Patients were not excluded based 
on the indication for their SIJ steroid injection.

Outcome Measures
We obtained baseline NRS-11 score on a standard 

11-point scale from 0 to 10, with 0 representing no pain 
and 10 representing the worst conceivable pain. Ad-
ditionally, we recorded time in hours for postinjection 
short-term pain relief.

Data Collection
All enrolled patients were asked to complete a 

baseline NRS-11 survey prior to their SIJ steroid injec-
tion. They were asked to complete the short-term 
survey at home for the 4- and 24-hour postinjection 
NRS-11. We again contacted each patient via telephone 
at a minimum of 2 weeks postinjection to complete the 
recall portion of the survey. The telephone script was 
standardized and performed by authors DCG and AM, 
neither of whom were involved with performing the SIJ 
injections. Patients were asked to recall their preinjec-
tion and 4- and 24-hour postinjection NRS-11 scores. 
Additional demographic information and past medi-
cal history were obtained from an electronic medical 
record review.

Statistical Analyses
Actual NRS-11 scores and recalled NRS-11 scores 

at preinjection, 4-hour, and 24-hour postinjection time 
points were compared using 2-sided paired Student t 

tests. Actual and recalled differences for preinjection 
and 4-hour postinjection NRS-11 scores, as well as pre-
injection and 24-hour postinjection NRS-11 scores, were 
also compared using paired t tests to assess net postin-
jection pain improvement. Concordance between 
actual and recalled NRS-11 scores was calculated with 
Pearson correlation coefficients (Pearson’s r). 

Coefficients less than 0.35 represent a weak cor-
relation, coefficients 0.35 – 0.70 represent a moderate 
correlation, and coefficients greater than 0.7 represent 
a strong correlation (12). A multivariate linear regres-
sion analysis was used to determine whether age, gen-
der, BMI, coexisting psychiatric diagnoses, or a history 
of lumbosacral surgery were associated with changes 
in the NRS-11 scores. Using an α of 0.05 and a power 
of 80%, we performed an a priori power analysis using 
IBM SPSS Statistics 28.0 (IBM Corporation) to determine 
the sample size required to detect a minimal clinically 
important difference (MCID) of 1.4 (13,14). 

Results

Sixty patients (65% women) with a mean age of 
66 years (SD = 11.8 years) were included. Compared to 
their preinjection pain score, patients showed consid-
erable improvement at both 4 hours (mean difference 
[MD] = 3.28; 95% CI, 2.68 – 3.89), and 24 hours (MD = 
3.23; 95% CI, 2.44 – 4.03] postinjection. Compared to 
their recalled preinjection score, patients showed simi-
lar improvement at both recalled 4 hours (MD = 3.43; 
95% CI, 2.55 – 4.32) and recalled 24 hours (MD = 3.08; 
95% CI, 2.29 – 3.88] postinjection (Table 2).

Patients’ recollections of preinjection symptoms 
were more severe than the symptoms they reported at 
preinjection (MD = 0.65; 95% CI, 0.31 – 0.99); there was 
a mild magnitude of recall bias. Patients’ recollections 
of symptoms was also more severe than the symptoms 
they reported at 4 hours postinjection (MD = 0.50; 95% 
CI, 0.04 – 1.04); there was a mild magnitude of recall 
bias. Patients’ recollections of symptoms were also 
more severe than at the symptoms they reported at 24 
hours postinjection (MD = 0.80; 95% CI, 0.16 – 1.44); 

Table 1. Patient demographics, n = 60.

Demographics Mean

Age 66 yrs

Gender 21 men, 39 women

Body Mass Index (BMI) 31.0 kg/m2

Prior Lumbar Surgery 24/60 (40%)

Prior Psychological History 21/60 (35%)

Table 2. Mean difference in therapeutic effect (reported and 
recall). 

Mean Difference (95% CI)

Preinjection vs 4 hours post
3.28 (2.68 - 3.89)*

3.43 (2.55 - 4.32)**

Preinjection vs 24 hours post
3.23 (2.44 - 4.03)*

3.08 (2.29 - 3.88)**

* Reported; ** Recall
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there was a mild to moderate magnitude of recall bias. 
The magnitude of recall bias in all 3 groups was statisti-
cally significant (Fig. 1), however, no group’s ∆ NRS-11 
score mean difference reached MCID.

When analyzing net improvements in pain levels 
following our patients’ SIJ injections, there was a mod-
erate correlation between their reported and recalled 
pain levels when comparing preinjection with 4-hour 
postinjection NRS-11 scores (r = 0.64; P < 0.001) (Fig. 2), 
and moderate correlation when comparing preinjec-
tion with 24-hour postinjection NRS-11 scores (r = 0.62; 
P < 0.001) (Fig. 3). Linear regression models for differ-
ences between reported and recalled pain scores reveal 
that at preinjection, patients with a lower BMI and 
the presence of coexisting psychiatric diagnoses were 
better at recalling their pain (P < 0.05). Patients with a 
higher BMI also experienced less pain relief when com-

paring preinjection with 4-hour postinjection NRS-11 
scores (P < 0.05).

discussion

Our study demonstrates that patient recall of their 
absolute pain scores following an SIJ injection was sig-
nificantly more severe than their reported pain scores, 
but these differences did not exceed the MCID. How-
ever, we found that their relative pain recollection, 
that is their ∆ NRS-11 score (postinjection compared 
to preinjection), was consistent with what they had 
reported. Reliability with the latter is more important 
in the clinical setting because relative improvement in 
pain following an injection is useful for both diagnostic 
purposes and prognostic implications for further treat-
ment. If surgeons can rely on a patient recalling a 75% 
reduction of their pain levels following an SIJ injection, 
then they may feel greater confidence in offering SIJ 
arthrodesis as a more definitive treatment option. 

Similar findings regarding poor absolute recall of 
preoperative symptoms have been reported in related 
studies evaluating lumbar epidural steroid injections 
(15), cervical spine surgery (16), and lumbar decompres-
sion and fusion (17). In all 3 studies, preintervention 
pain levels had weak agreement with recalled preinter-
vention pain levels at a minimum of 2 weeks postint-
ervention. Additionally, recalled pain levels were, on 
average, more severe than reported, as was the case in 
our study. Further studies may need to be conducted to 
illuminate this phenomenon. 

We used 2 weeks as the recall time interval be-
cause it is the first standard short-term follow-up pe-
riod following an SIJ injection at our institution. We did 
not evaluate for recall in longer term follow-up time 

Fig. 1. Actual vs recalled Numeric Rating Scale score as a 
function of  time. 

Fig. 3. Preinjection vs 24 hours postinjection (reported vs 
recall). 

Fig. 2. Preinjection vs 4 hours postinjection (reported vs 
recall).
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intervals, although we hypothesize that recall accuracy 
diminishes in a time-dependent manner. Recall inter-
vals that are too long tend to overestimate the health 
state and have higher rates of recall error (18,19). The 
benefit of a longer-term follow-up is that patients may 
be able to recall the total duration of an injection’s 
therapeutic effect, as injections tend to wear off over 
several weeks to months. At 2 weeks, patients that have 
responded favorably to an SIJ injection are unlikely to 
be offered surgical intervention as the corticosteroid is 
typically still working. 

Interestingly, we found that patients with a higher 
BMI had less improvement in 4-hour postinjection pain, 
but this correlation was not seen at 24-hours postinjec-
tion. There are technical challenges in performing SIJ 
injections on patients with obesity, such as the use of 
longer needles and increased radiation doses under 
fluoroscopy (20). It is possible that patients with obe-
sity require a greater number of needle punctures and 
longer procedural times, as is the case with similar 
patients who receive epidural anesthesia in obstetrics 
(21). This may have influenced short-term pain scores 
in our study. Another hypothesis is that patients with a 
higher BMI may have a higher incidence of suboptimal 
injections. However, all patients in our enrolled cohort 
had successful intraarticular SIJ injections confirmed by 
fluoroscopy. The effects of local anesthesia as a func-
tion of BMI may also be a contributor due to its short-
acting quality. The therapeutic effects of local anesthe-
sia can vary widely and last between 30 minutes and 
48 hours, although typically is worn off by 120 minutes 
(22). There is a scarcity of literature on the relationship 
between BMI and PROs as a function of the anesthesia 
derived from intraarticular injections. 

Limitations
Our study originally enrolled 64 patients; 3 were 

lost to follow-up and an additional patient died follow-
ing SIJ steroid injection before the recall survey portion 
was conducted. The death was unrelated to the CSI. 
These 4 patients were excluded from the final analysis. 

We conducted the recall survey over the tele-
phone, which can lead to interview bias. Typically, 
patients follow up with the clinic in person with a 
provider, thus using the telephone to collect survey 
information is a potential factor that may influence 
recalled pain scores. No monetary incentives were 

provided for patients to participate in this study; those 
who enrolled may have different secondary character-
istics than those who chose not to participate in the 
study. Patients were free to take any pain medications 
and use adjunctive postoperative modalities for pain 
relief such as heat/ice, massage, or activity modifica-
tions. These adjuncts may modulate the therapeutic 
effect of the CSI, although no such studies were found 
in our literature review. 

Finally, it is unlikely that all those who received 
an SIJ steroid injection had SIJ dysfunction. Low back 
pain can be mimicked by many different pathologies 
of which SIJ pain is one. One study estimates the preva-
lence of SIJ dysfunction in chronic low back pain is 15% 
to 30% (23). Although we did not control for indica-
tions for SIJ steroid injection, our outcome measures 
were not dependent on the preintervention diagnosis, 
and we did not find studies that showed certain back 
pain pathologies were more perceptive to analgesia 
recall.

conclusion

Two weeks following an SIJ steroid injection, 
patients could not accurately recall the absolute mag-
nitude of their pre- and postinjection pain scores, but 
they could accurately recall the change in their pre- and 
postinjection pain scores. Some factors such as higher 
patient BMI were associated with less improvement 
in pain scores at 4-hours postinjection. These findings 
indicate that pain recall at 2-weeks post-SIJ injection 
may be used by spine providers to accurately determine 
an injection efficacy. Providers should attempt to col-
lect baseline pain diaries at the time of injection and 
be cautious of recall bias when interpreting response to 
treatment. Further studies are needed to evaluate how 
different demographic factors influence pain score 
recall accuracy. 
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