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Abstract
Background: Pediatric pain is associated to patient weight and demographics in specialized settings, but pain
prevalence and its associated patient attributes in general pediatric outpatient care are unknown. Our objective was to
determine the rate of positive pain screenings in pediatric primary care and evaluate the relationship between
reported pain and obesity, demographics, and exam findings during routine pediatric encounters.
Methods: Cross-sectional observational study of 26,180 patients ages 2 to 19 seen in five urban pediatric primary
care clinics between 2009 and 2016. Data were collected from systematic screening using a computerized clinical
decision support system. Multivariable logistic regressions were used to analyze the association between pain
reporting and obesity (body mass index), age, sex, race, season, insurance status, clinic site, prior pain reporting,
pain reporting method, and exam findings.
Results: Pain was reported by the patient or caregiver in 14.9% of visits. In adjusted models, pain reporting was
associated with obesity (Odds Ratio (OR) 1.23, 95% Confidence Intervals (CI) 1.11–1.35) and severe obesity (OR
1.32, CI 1.17–1.49); adolescents (OR 1.47, CI 1.33–1.61); and females (OR 1.21, CI 1.12–1.29). Pain reported at the
preceding visit increased odds of pain reporting 2.67 times (CI 2.42–2.95). Abnormal abdominal, extremity, ear,
nose, throat, and lymph node exams were associated with pain reporting. Pain reporting increased in minority
races within clinics that predominantly saw a concordant race.
Conclusions: Pain is common in general pediatric encounters, and occurs more frequently in obese children and
those who previously reported pain. Pain reporting may be influenced by seasonal variation and clinic factors.
Future pediatric pain screening may be guided by associated risk factors to improve identification and targeted
healthcare interventions.
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Background
Despite over 16 years of Joint Commission standards to
assess and address patient pain, data are sparse regarding the prevalence, demographics, and body metrics associated with pain in general pediatrics. Prior studies
have assessed pain in general practice or family practice,
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but only a fraction of those patients were children. [1, 2]
Epidemiological studies in adults describe significant
differences in pain prevalence among racial, socioeconomic, sex, and age categories, [3–5] however, comparable studies in pediatrics are sparse. Current scientific
knowledge of outpatient pediatric pain is limited to
non-routine/emergency [6] or subspecialty/disease-specific [7, 8] settings (e.g., emergency room, obesity clinic,
pain clinic), or when pain is the primary complaint/diagnosis. [2, 9] Additionally, epidemiologic studies have focused on chronic pain, [10] especially through surveys at
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the school, [11] national, [12] or international [13] levels.
Among these, general pain estimates ranged between 5%
(report of chronic pain at the time of the survey) and
88% (at least one pain episode within the 3 previous
months). Site-specific specific pain (e.g., headache, abdominal pain, musculoskeletal pain) rates varied nearly
as much, but were also subject to many differences in
assessment windows. [10] Few studies assessed the
prevalence of pain assessed at the instant of data collection, but these were in school settings. None measured
the prevalence of general pain at routine clinical
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encounters—the largest portion of pediatric healthcare.
Even less is known of how clinicians respond to pain reports among children and physical exam findings from
visits where pain is reported.
In a 2011 report, the Institute of Medicine requested
better data on pain incidence, prevalence, and characteristics, specifically among vulnerable subpopulations, including children, people with low income, and racial and
ethnic minorities. [14] This study responds, in part, to
this call. Our objective was to determine prevalence of
reported pain during a general pediatric encounter, and
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Fig. 1 Parts a-d: User interfaces for CHICA forms. a Paper PSF question to assess pain in child. b Tablet PSF question to assess pain in
child. c Positive PSF pain response alert to provider on PWS. d Exam documentation template on PWS
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its relationship with body mass index (BMI) percentile,
demographics, socioeconomic status, and season, using
records from a clinical decision support system used in
pediatric primary care clinics. As secondary outcomes,
we investigated physician documentation of pain, and
normal versus abnormal physical exam findings associated with reports of pain. Given the existing findings in
adults and, to a lesser degree, children, we hypothesized
differences in pain exist in pediatric patients based on
obesity, sex, age, socioeconomic status, and race, and
that pain is associated with an abnormal physical exam
and previous pain reports.

Methods
Study design and setting

We conducted a cross-sectional observational study
using data gathered as part of routine clinical care with
the Child Health Improvement through Computer Automation system (CHICA), a clinical decision support system used by five urban, outpatient pediatric clinics in
Indianapolis, IN. CHICA was launched in 2004, and has
been in continuous use since. CHICA houses data for
over 50,000 patients and nearly 350,000 clinical encounters. All clinics are staffed by pediatricians (the majority)
or advanced practitioners, referred to as “providers” or
“clinicians” herein. These providers receive initial training on CHICA, and have ongoing onsite technical support available. Data and usage patterns are reviewed
weekly by the informatics team, and targeted outreach is
conducted as needed.

Fig. 2 Patient flow and counts through study
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CHICA collects data about patients via two primary
means. One is a Pre-Screener Form (PSF), available in
English or Spanish, completed by parents or patients in
the waiting room. The PSF includes 20 yes/no questions
concerning the child’s health and risk factors (e.g.,
household violence, maternal depression). The questions
on the PSF are derived algorithmically [15] based on the
child’s age, responses on previous screeners, information
from previous clinic visits, and data in the child’s medical record. While initially printed on paper forms, the
PSF is now administered on an electronic tablet. [16]
The Provider Worksheet (PWS) is the second
source of data in CHICA. The PWS contains up to
six reminder prompts for treating clinicians that are
also algorithmically-generated based on the responses
on the child’s PSF(s), data in the electronic medical
record, and age-appropriate care guidelines. Each of
the six reminders on the PWS contains checkboxes,
with which the providers indicate their responses to
the prompt. If the patient indicated pain on the PSF
screening, the PWS would prompt the provider to
document the level of pain and counsel appropriately
(Fig. 1c). In addition to decision support, the PWS offers a method to quickly document normal or abnormal exams across 15 body systems, according to each
clinician’s assessment (Fig. 1d).
Patients in the clinics using CHICA are diverse, with
significant proportions of African American and Hispanic
children. CHICA distributes nearly 1000 PSF forms and
generates between 2000 and 3000 patient-specific prompts
for the various providers on the PWS each month. The
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overall patient-response rates on the PSF are greater than
85%. CHICA has been used to study a variety of phenomena, such as improved developmental screening [17], infant television viewing and maternal depression [18], and
mental health outcomes of children exposed to violence
or depression [19].

Data collection

Procedure

Table 1 Demographic and patient variables

In this study, we relied on a specific PSF prompt assessing pain that was asked as a routine part of all patient
encounters. For patients less than 12 years old, the question was directed to the parent/guardian, reading, “Is
[child’s name] having pain today?” (Fig. 1a and b). For
patients 12 years and older, with the intention that the
child would complete the PSF himself or herself, the
question reads, “Are you in pain today?” If the patient
reported pain, the physician received the alert in Fig. 1c,
with a numeric pain scale reporting option. We recorded
the physician responses to the alert and physical exam
documented on the PWS at these encounters. We also
collected each patient’s pain report from the preceding
visit, if available.
We extracted sociodemographic data from CHICA, including race/ethnicity, sex, age, and the payer source at
the index encounter. We determined the PSF delivery
method—paper versus electronic tablet—based on the
date of the visit and the date each clinic transitioned to
tablets. Additionally, we classified each visit date by season, using the calendar months as break points (e.g., December through February as winter). We coded age
groups based on National Institute of Child Health and
Human Development recommendations: 2 to less than
6 years; 6 to less than 12 years; and 12 to less than
20 years of age. We coded race/ethnicity as Black,
White, Hispanic, or Other/Unknown. We coded payer
source as commercial/private, public (Medicaid/Medicare), and other (self-pay or no insurance).
CHICA records each child’s clinic-measured height and
weight. We calculated BMI as weight in kilograms divided
by height in meters squared. We determined BMI percentile using Centers for Disease Control and Prevention
(CDC) 2000 growth chart parameters. To eliminate biologically implausible values, we discarded data from patient encounters with height, weight, or BMI percentile
modified z-score values beyond pre-determined limits by
age, following a technique recommended and validated by
the CDC. [20]
BMI category was stratified into underweight (less
than 5th percentile), normal BMI (5th to less than 85th
percentile), overweight (85th to less than 95th percentile), obese (95th to less than 120% of the 95 percentile),
and severely obese (120% of the 95th percentile or
greater) classes, again following recommendations for
stratifying extreme BMI values. [21]

Data were gathered from all patient encounters between
July 2009 and February 2016. Eligibility criteria for this
study were age between 2 and 19 years, inclusive, and
having a PSF pain question response, height, and weight
at the same visit. Patient encounters were excluded if

Pain reported at index visit Overall
No. with data

No

Yes

22,288

3892

26,180

12,793 (57.4)

2037 (52.3)

14,830 (56.6)

BMI Class, No. (%)
Normal BMI
Underweight

888 (4.0)

148 (3.8)

1036 (4.0)

Overweight

3636 (16.3)

653 (16.8)

4289 (16.4)

Obese

3233 (14.5)

659 (16.9)

3892 (14.9)

Severely Obese

1738 (7.8)

395 (10.1)

2133 (8.1)

2–5 years old

7311 (32.8)

1006 (25.8)

8317 (31.8)

6–11 years old

8845 (39.7)

1672 (43.0)

10,517 (40.2)

12–19 years old

6132 (27.5)

1214 (31.2)

7346 (28.1)

10,808 (48.5)

2064 (53.0)

12,872 (49.2)

Age, No. (%)

Sex = Female, No. (%)
Race/ethnicity, No. (%)
Black

11,711 (52.5)

1878 (48.3)

13,589 (51.9)

Hispanic

6202 (27.8)

1125 (28.9)

7327 (28.0)

White

2145 (9.6)

427 (11.0)

2572 (9.8)

Other/Unknown

2230 (10.0)

462 (11.9)

2692 (10.3)

19,903 (89.3)

3461 (88.9)

23,364 (89.2)

Insurance type, No. (%)
Public
Commercial

1355 (6.1)

237 (6.1)

1592 (6.1)

Other

1030 (4.6)

194 (5.0)

1224 (4.7)

Clinic 1

6126 (27.5)

923 (23.7)

7049 (26.9)

Clinic 2

2335 (10.5)

373 (9.6)

2708 (10.3)

Clinic 3

5077 (22.8)

954 (24.5)

6031 (23.0)

Clinic 4

3868 (17.4)

698 (17.9)

4566 (17.4)

Clinic 5

4882 (21.9)

944 (24.3)

5826 (22.3)

2915 (74.9)

17,031 (65.1)

Clinic site, No. (%)

Used tablet interface, No. (%) 14,116 (63.3)
Season, No. (%)
Autumn

6644 (29.8)

1158 (29.8)

7802 (29.8)

Winter

5299 (23.8)

1131 (29.1)

6430 (24.6)

Spring

3788 (17.0)

736 (18.9)

4524 (17.3)

Summer

6557 (29.4)

867 (22.3)

7424 (28.4)

Pain indicated in preceding visit, No. (%)
No

11,631 (52.2)

1784 (45.8)

13,415 (51.2)

Yes

1764 (7.9)

775 (19.9)

2539 (9.7)

Unknown (no response)

8893 (39.9)

1333 (34.2)

10,226 (39.1)
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any covariate data were missing; no data were imputed.
For patients with multiple visits in the CHICA system,
we used the last clinical encounter that met eligibility
criteria (index encounter).
The study protocol was approved by the Indiana
University Institutional Review Board, and included a
waiver of informed consent because no interventions
were being implemented, impracticability, and minimal risk.

Statistical analysis

We tested for association between potential variables
using Pearson’s chi-squared, with Cramer’s V to measure
effect size. Unadjusted (univariable) logistic regression
was used to identify variables associated with patient-reported pain, with a threshold of P < 0.10 to be retained
in an adjusted model. Despite not meeting this cutoff,
we retained payer source in the adjusted model as a
means-tested proxy for income, and in turn, socioeconomic status (SES). [22] We used multivariable logistic
regression models to identify factors associated with
positive pain reports. Variables included were BMI category, age category, sex, race, payer source, clinic site,
PSF delivery method, season, and pain reported on the
PSF at the preceding visit. The most common levels of
each variable was chosen as the reference level for
the models, except for age, where we chose the youngest group as a chronologic baseline. Due to the association between clinic site and race, we also included
an interaction term between clinic and race. We
chose to use an interaction fixed effect instead of a
random effect for clinic due to the limited number of
clinics and to describe the clinic-race mechanisms
more deeply. Two models were prepared: the first included all patients at their most recent qualifying
visit, and the second was a subset limited to patients
for which there was a preceding visit with a response
to the pain question. Separately, we created a multivariable logistic regression model to determine the
odds ratio of reporting pain based on abnormal exam
variables. All multivariable regressions were two-sided
tests with alpha = 0.05. We used R 3.3.1 [23] to conduct the analyses.

Results
Over the study period, 31,289 patients within the appropriate age range were seen; 26,180 met eligibility criteria
and their most recent encounter was selected for analysis (see Fig. 2 for patient flow in study).
Table 1 describes patient demographic data. Approximately half of the patients were male (50.8%), and Black
patients were the largest race/ethnicity group (51.9%).
There were fewer adolescent patients (28.1%) than other
age groups. Most visits were covered by public payers
(89.2%). Clinics 2 and 3 had more Black patients (87.1 and
82.9%, respectively). Clinic 4 had approximately twice as
many Hispanic (45.2%) as Black patients (22.7%). See
Table 2 for proportions of clinic populations by race.
The majority of patients had normal BMI percentile
(56.6%). The distribution of BMI percentile was skewed
left (indicating relatively more frequent obesity); 4% were
underweight and 23% obese or severely obese. Approximately 15% of patients reported pain at the index encounter. More than half (15,954 or 60.9%) of all patients
had completed pain screening at the preceding visit, and
15.9% of that subset reported pain. There were on average 293 days (SD 269 days) between the index and preceding visits.
All potential variables showed weak or small associations with one another, except for race versus clinic
(Cramer’s V = .291, medium correlation). Table 3 presents regression model data. All the variables except
payer source were significantly associated with reporting
pain in unadjusted models. In the adjusted model, obese
and severely obese children had 1.22 and 1.31 times
higher odds of reported pain than normal weight children, respectively. Adolescent and middle-childhood patients were each more likely to report pain than younger
patients (OR 1.47 and 1.34, respectively). There were
higher odds of pain reporting (1) among females, (2)
during winter and spring seasons, and (3) when using a
tablet interface to record responses. Pain reported at the
preceding visit was strongly associated (OR 2.67, CI
2.42–2.95) with pain reports at the index visit.
There were significant interactions on pain reporting
between clinic and race. At the reference site, Black patients had lower odds of reporting pain than other races.
Compared to the reference clinic, Black patients at a

Table 2 Clinic and race/ethnicity distribution
Variable

Overall
(n = 26,180)

Clinic 1
(n = 7049)

Clinic 2
(n = 2708)

Clinic 3
(n = 6031)

Clinic 4
(n = 4566)

Clinic 5
(n = 5826)

Race/ethnicity, No. (%)
Black

13,589 (51.9)

2526 (35.8)

2359 (87.1)

5000 (82.9)

1037 (22.7)

2667 (45.8)

Hispanic

7327 (28.0)

2764 (39.2)

157 (5.8)

372 (6.2)

2066 (45.2)

1968 (33.8)

White

2572 (9.8)

1034 (14.7)

124 (4.6)

413 (6.8)

435 (9.5)

566 (9.7)

Other

2692 (10.3)

725 (10.3)

68 (2.5)

246 (4.1)

1028 (22.5)

625 (10.7)
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Table 3 Unadjusted and adjusted models predicting a pain report
Unadjusted Models

Adjusted Model 1a (n = 26,180)

Adjusted Model 2b (n = 15,954)

OR

90% CI

OR

95% CI

OR

95% CI

Underweight

1.05

(0.9–1.21)

1.14

(0.95–1.37)

1.26

(1–1.58)**

Overweight

1.13

(1.04–1.22)*

1.09

(0.99–1.2)

1.12

(0.99–1.27)

Obese

1.28

(1.18–1.39)*

1.23

(1.11–1.35)**

1.2

(1.06–1.36)**

Severely obese

1.43

(1.29–1.58)*

1.32

(1.17–1.49)**

1.26

(1.08–1.48)**

6–11 years old

1.37

(1.28–1.47)*

1.33

(1.22–1.45)**

1.13

(1.02–1.26)**

12–19 years old

1.44

(1.33–1.55)*

1.47

(1.33–1.61)**

1.25

(1.11–1.41)**

1.2

(1.13–1.27)*

1.21

(1.12–1.29)**

1.2

(1.1–1.3)**

Hispanic

1.13

(1.06–1.21)*

1.19

(1–1.41)**

1.28

(1.02–1.6)**

White

1.24

(1.13–1.37)*

1.52

(1.23–1.88)**

1.58

(1.18–2.11)**

Other

1.29

(1.18–1.42)*

1.3

(1.02–1.65)**

1.25

(0.89–1.75)

Commercial

1.01

(0.89–1.13)

1.02

(0.88–1.18)

1.04

(0.86–1.25)

Other

1.08

(0.95–1.23)

1.1

(0.94–1.29)

1.02

(0.81–1.28)

Clinic 2

1.06

(0.95–1.18)

1.13

(0.95–1.35)

1.12

(0.88–1.42)

Clinic 3

1.25

(1.15–1.35)*

1.29

(1.11–1.51)**

1.36

(1.11–1.68)**

Clinic 4

1.2

(1.1–1.31)*

0.75

(0.59–0.96)**

0.98

(0.69–1.39)

Clinic 5

1.28

(1.18–1.39)*

1.01

(0.85–1.21)

1.18

(0.94–1.49)

1.73

(1.62–1.84)*

1.77

(1.62–1.93)**

1.73

(1.53–1.96)**

Winter

1.22

(1.14–1.32)*

1.21

(1.1–1.32)**

1.2

(1.08–1.35)**

Spring

1.11

(1.02–1.21)*

1.15

(1.04–1.27)**

1.18

(1.04–1.35)**

Summer

0.76

(0.7–0.82)*

0.76

(0.69–0.83)**

0.72

(0.64–0.82)**

2.67

(2.42–2.95)**

0.66

(0.3–1.31)

BMI Class
Normal Weight (Ref)

Age
2–5 years old (Ref)

Sex
Male (Ref)
Female
Race/ethnicity
Black (Ref)

Insurance type
Public (Ref)

Clinic site
Clinic 1 (Ref)

Pre-screener form (PSF) medium
Paper (Ref)
Tablet
Season
Autumn (Ref)

Pain reported at preceding visit
No (Ref)
Yes

2.86

(2.64–3.11)*

Clinic:Race interaction terms
Clinic 2:Hispanic

0.71

(0.41–1.17)

Clinic 2:White

0.93

(0.54–1.53)

0.86

(0.41–1.7)

Clinic 2:Other

0.55

(0.22–1.19)

0.33

(0.05–1.16)
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Table 3 Unadjusted and adjusted models predicting a pain report (Continued)
Unadjusted Models

Adjusted Model 1a (n = 26,180)

OR

OR

95% CI

OR

95% CI

0.89

(0.63–1.23)

1.01

(0.66–1.51)

Clinic 3:Hispanic

90% CI

Adjusted Model 2b (n = 15,954)

Clinic 3:White

0.78

(0.55–1.09)

0.86

(0.55–1.35)

Clinic 3:Other

0.71

(0.45–1.08)

0.92

(0.51–1.62)

Clinic 4:Hispanic

1.44

(1.08–1.93)**

1.21

(0.81–1.83)

Clinic 4:White

0.87

(0.58–1.29)

0.74

(0.42–1.31)

Clinic 4:Other

1.38

(0.97–1.96)

1.31

(0.8–2.18)

Clinic 5:Hispanic

0.91

(0.72–1.15)

0.83

(0.62–1.12)

Clinic 5:White

0.93

(0.68–1.28)

0.84

(0.57–1.25)

Clinic 5:Other

0.89

(0.64–1.25)

0.85

(0.55–1.32)

a

Model 1: Adjusted for BMI class, age, sex, race/ethnicity, insurance type, pre-screener form medium, season, with race:clinic interaction terms
Model 2: In addition to Model 1 covariates, includes pain report at prior visit. Limited to patients for whom a pain screen exists at the preceding visit
*P < 0.1, **P < 0.05
b

large clinic that saw primarily (> 80%) Black patients had
29% (CI 1.11–1.51) higher odds of reporting pain. In
contrast, Black patients at Clinic 4, a Spanish-English
fully bilingual clinic, had lower odds of reporting pain
(OR 0.75, CI 0.59–0.96) than at the reference clinic.
Within that bilingual clinic, Hispanic patients were 1.72
times (CI 1.36–2.18) more likely to report pain than
Black patients.
To confirm this finding, we built a secondary model
(not reported in detail here) where the race-clinic interaction was replaced by a variable indicating race-clinic
concordance, which was positive when the patient’s race
and the predominant race of the clinic were the same.
There was a significant 27% increase odds of pain
reporting in race-concordant clinics. However, when recreating Adjusted Model 2 from Table 3 (which includes
pain reported at the preceding visit), the effect was not
significant.
Clinicians documented a scaled pain assessment for
1453 (37%) of the 3892 patients who reported pain, but
listed 744 (51%) of those as 0/10 pain (Table 4).
A physical exam for at least one body system was documented through the CHICA PWS on 9781 (37%) of eligible encounters, and a full physical exam (all 15
Table 4 Clinician pain assessment responses for patients
reporting pain
Clinician pain assessment (scale 0–10)

No. (%)

0

744 (19.1)

1–2

321 (8.2)

3–4

187 (4.8)

5–6

114 (2.9)

7–8

52 (1.3)

9–10

35 (0.9)

No response documented

2439 (62.7)

systems) was documented in 3149 (12%). Table 5 reports
descriptive data on abnormal exams for that subset of
subjects with a full exam documented.
In a multiple logistic regression model including only
patients with full exams documented, an abnormal exam
of the abdomen, ears, extremities, lymph nodes, or nose/
throat was associated with higher odds of pain reporting
(Table 6). In contrast, heart/pulses and teeth/gum abnormal findings were independently associated with lower
odds of pain reporting.

Discussion
We examine the prevalence of undifferentiated pain in
general pediatric outpatient care. We found about 15%
of patients reported pain in our setting, which falls
within prior limited clinical and non-clinical estimates
among similar age groups or time frames. Previous studies in general or family practice across several countries
used pain as the visit reason to estimate prevalence between 5.1 and 36%. [24–26] Within school-based surveys
of varying age ranges, point prevalences have been reported between 4.8 and 27.1%. [27–29]
The obesity rates in our study sample were similar to
nationally reported statistics. Obesity is linked to several
pain outcomes, notably musculoskeletal complaints,
headache, and chronic pain. [7, 8] A previous convenience sample showed a positive relationship between
BMI and general pain report in an obesity clinic. [30]
We show that obesity and severe obesity were associated
with higher pain report prevalence in a pediatric population visiting a general outpatient clinic. However, underweight and overweight children did not report more
pain. The correlation between obesity and pain may reflect a cycle of decreased exercise due to pain, and pain
due to increased BMI from lack of exercise. [31] Unfortunately, many parents do not perceive this association
in their own children. [32] Perhaps providers can use
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Table 5 Abnormal exams documented in CHICA
Pain reported at index visita
No. with complete exam documented in CHICA

Overalla

No

Yes

2838

311

3149

87 (3.1)

22 (7.1)

109 (3.5)

Abnormal Exam component, No. (%)
Abdomen
Back

43 (1.5)

10 (3.2)

53 (1.7)

Chest/Lungs

73 (2.6)

16 (5.1)

89 (2.8)

Ears/Hearing

98 (3.5)

28 (9.0)

126 (4.0)

External Genitalia

107 (3.8)

18 (5.8)

125 (4.0)

Extremities

87 (3.1)

30 (9.6)

117 (3.7)

Eyes/Vision

97 (3.4)

16 (5.1)

113 (3.6)

General

153 (5.4)

25 (8.0)

178 (5.7)

Head

68 (2.4)

15 (4.8)

83 (2.6)

Heart/Pulses

61 (2.1)

7 (2.3)

68 (2.2)

Neurologic

49 (1.7)

13 (4.2)

62 (2.0)

Nodes

56 (2.0)

20 (6.4)

76 (2.4)

Nose/Throat

190 (6.7)

61 (19.6)

251 (8.0)

Skin

492 (17.3)

73 (23.5)

565 (17.9)

Teeth/Gums

119 (4.2)

12 (3.9)

131 (4.2)

a

Columns do not sum to total because exam components are not mutually exclusive

this knowledge to incentivize weight reduction to try to
reduce pain. However, other psychosocial determinants
of health may independently lead to pain and obesity,
complicating this relationship.
Our findings are consistent with prior research on
characteristics related to pain in children. Females
Table 6 Multivariable Logistic Regression Model Predicting a
Pain Report from Abnormal Exam Components
Abnormal Exam Component

Adjusted ORa

95% CI

Abdomen

1.83

(0.99–3.22)*

Back

0.56

(0.18–1.54)

Chest/Lungs

1.30

(0.63–2.47)

Ears/Hearing

2.32

(1.39–3.73)*

External Genitalia

0.93

(0.47–1.7)

Extremities

3.44

(2.03–5.66)*

Eyes/Vision

0.88

(0.45–1.6)

General

1.22

(0.72–1.96)

Head

1.05

(0.5–2.03)

Heart/Pulses

0.22

(0.06–0.69)*

Neurologic

1.50

(0.58–3.46)

Nodes

2.34

(1.21–4.35)*

Nose/Throat

3.15

(2.21–4.44)*

Skin

1.32

(0.98–1.77)

Teeth/Gums

0.31

(0.13–0.64)*

a

Adjusted model included all terms in this table
*P < 0.05

reported pain more often than males, [2, 10] perhaps for
psychosociocultural reasons, as the difference is noted
across experimental pain response studies, [33] survey
instruments, [12] and several pain subtypes. [10, 13]
Older children generally report more location specific
pain (except for abdominal pain). [10] The lower
same-day pain reporting here among younger children
may represent a true decrease in pain reports or sensation, a difference between acute and chronic pain
among childhood ages, or even a known phenomenon
of surrogates (e.g., parents or caregivers) underestimating pain. [34] Insurance at the time of visit was
not associated with any change in pain reporting. Past
studies demonstrate mixed findings of associations between SES and chronic pain. [10, 35, 36] However,
the vast majority of our study population was on
public insurance, limiting our power to assess this association. Additionally, the prevalence here includes
both chronic and acute pain, and that combination
may mask the prior associations with an isolated
chronic pain. Increased pain reporting in winter
months may reflect known seasonality of common
complaints like abdominal pain, headache and respiratory complaints. [37]
In a subset analysis, the strongest predictor of pain
reporting was pain reported at the preceding visit.
Chronic pain is a notable burden in pediatrics, and it is
possible the consecutive pain reports reflect ongoing
symptoms. However, it may also be a characteristic of
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certain patients who are more likely to voice concerns of
various common pains.
The largest racial minority in our population reported
more pain when in a clinic that predominantly saw patients of that same race. We suspect the social context
of patient-clinic racial and cultural concordance may
offer a comfort with which to disclose more medical
symptoms. Hsieh et al. [38] found increased affective
and nonverbal pain expressions when there was both
cultural milieu (including language) and race concordance between participants and experimenters – a context similar to the clinics in this population. While it is
possible that the race of the treating provider may play a
role in pain reporting, we feel this factor is minimized in
our data, since the pain question was assessed in the
waiting room before interaction with the provider. Further clinical research is needed in facility-level interactions on pain reporting, especially within a new era of
computerized clinical decision support systems.
An electronic PSF medium was notably associated with
increased pain reports, even when controlling for question
response rates. We expected the patient-reported outcomes to be generally equivalent between paper and electronic reporting interfaces. [39] We are uncertain why our
experience differs, and it is possible that caregivers and
adolescents are more inclined to report pain when the responses go directly to the server instead of on paper,
which is handed to clinic personnel. We recommend this
topic for future research efforts.
Only 37% of providers rated their patients’ pain after
an alert reporting a patient’s positive response. Although
the provider response rate to positive pain screens appears low, it is reasonable within the context of historical [40], local [41], and other voluntary clinical
reminder system precedent. [42–46] About half (51.2%)
of the completed provider assessments confirmed the
patient’s pain report, and these were generally rated at
low pain levels. It is possible that clinicians were more
inclined to respond to the prompt in order to negate
what they observed was an erroneous report, which
would lead to an artificially depressed rate of providers
confirming a patient’s pain report. This perceived error
may come from a difference between what the patients
are trying to report on the screening question and what
providers want to know from the alert. Or, it may simply
reflect the disparity between patient, caregiver, and clinician pain assessments. Previous research on concordance of pain assessments by clinicians and patients
indicate that providers significantly underestimate pain
intensity in both adults and children. [47–49] Pain assessment is just the first step in a pain treatment pathway; one study showed clinicians administered pain
relief to fewer than half the patients they determined to
be in severe pain. [47] Clinical decision support systems
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aid in pain screening, but further work is needed enhance provider attention and response. Beyond alerting
the clinician, decision support and provider training
should focus on pain recognition disparities, and actionable and appropriate treatment recommendations.
Exam findings positively correlated with increased
pain may come from common painful conditions
within pediatrics, such as acute otitis media,
gastroenteritis, extremity injuries, and pharyngitis.
The negative correlations may result from routinely
documenting an abnormal finding that is not usually
painful, like heart murmur or dentition with multiple
fillings. It is important to note that our sample of
patients with full physical exams is a minority, since
clinicians may have documented their exams elsewhere, and it is not routine practice to perform a full
physical exam when evaluating a targeted chief complaint. Since our screening question assessed general,
undifferentiated pain, it is possible many of the reports were for localized concerns.
The Joint Commission accreditation standard in 2001
described a “patient right” to have pain assessed and addressed. Over the past 16 years, many studies and editorials have discussed the difficulties and outcomes of the
universal pain assessment intervention. Authors of these
studies/editorials often find little or no effect on pain
control attributable to systematic pain assessment, and
there is controversy over the timing of an “opioid crisis”
and the Joint Commission mandate to assess and address pain. [50] Whether systematic pain assessment improved outcomes for the patients in our study is
uncertain, but pain was associated with a subset of physical findings, suggesting that there is diagnostic information in the pain measure.
Our study is not without limitations. First, CHICA
PSF questions have binary (yes/no) responses, and clinicians are not required to follow-up with a standardized
pain assessment. Since pain reports were generally rated
by parents or providers, it is possible our findings underestimate the true pain prevalence in this population. It is
possible that clinicians were documenting pain or physical exams independently in their notes, which would
not be captured with our clinical decision support system. Our observational, cross-sectional study design is
unable to identify causal relationships; for example,
physical exam findings may be from other abnormalities
that are not painful. We do not have data to differentiate
well visits versus sick visits, or acute versus chronic pain,
which is likely to affect pain reporting, and we
emphasize our results are from routine, systematic
screening. At the time of this study, the medical record
data did not differentiate between race and ethnicity,
and so the effect of these two distinct constructs is
blurred. Finally, our data come from five urban pediatric

Grout et al. BMC Pediatrics

(2018) 18:363

primary care clinics serving predominantly low-income
and minority families living in a single metropolitan
area, so readers should exercise caution in generalizing
these results.

Conclusions
Using a large diverse sample, we establish the first data
on prevalence of pain and associated characteristics in
general pediatric primary care. We show that previously
reported trends in pain epidemiology in fact extend to
the ambulatory practice environment. More than one in
seven patients reported pain at these encounters. Our
data suggest that females, White children, children
5 years of age or older, and obese or severely obese children had higher odds of reporting pain at the time of a
clinical encounter. In addition, Black and Hispanic patients reported more pain in clinics with concordant majority races. Pain reports were also positively associated
with electronic reporting interfaces, certain seasons, and
specific exam findings. Our study answers an Institute of
Medicine request for better data on childhood pain, especially within a minority and low socioeconomic status
population, and provides a springboard for research into
such a common symptom in primary care. Future studies should apply methods [51] that improve pain assessment workflows and efficiency in general pediatric
practice, and assess clinical outcomes associated with
pain assessment in children.
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