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1 | BACKGROUND

Asthma, atopic eczema, and allergic rhinitis are common childhood
conditions that reduce quality of life! and increase the healthcare
burden.?* In the UK, prevalence estimates among children are ap-
proximately 9% for asthma,® 20% for atopic dermatitis,® and 10%-
15% for allergic rhinitis.® These conditions often coexist, partly due
to shared genetic susceptibilities.®

Disease prevalence is estimated using diverse data sources, in-
cluding questionnaires, clinical assessments, and medical records.
Parent-reported survey data are common in epidemiology due to
their efficiency, but they are prone to interpretation and recall bias.
The landscape of health data is shifting; the increasing use of elec-
tronic health records (EHRs) offers a valuable alternative to costly
surveys, providing direct access to clinical diagnoses for disease sur-
veillance and research validation.

Assessing the concordance between parent reports and EHR di-
agnoses is essential for interpreting disease estimates and selecting
reliable data sources. Previous research comparing parent-reported
asthma diagnoses with primary care records shows mixed findings.
Some studies found moderate’ or good8 concordance for doctor-
diagnosed asthma, while others observed more parent-reported
wheezing symptoms than documented diagnoses, with agreement
improving as children age.9 Similar discrepancies exist for atopic
dermatitis,"®* but less is known about allergic rhinitis. The factors
driving these discrepancies are largely unknown.

Parent-reported symptoms without a corresponding GP diagno-
sis may represent a significant, unrecognized disease burden, poten-
tially delaying care. While concurrent agreement has been studied,
the extent to which early parent-reported symptoms predict future
clinical diagnosis remains largely unexplored.

This study aimed to (1) compare parent-reported symptoms and
diagnoses of wheeze/asthma, eczema, and allergic rhinitis with GP-
recorded diagnoses; (2) identify factors associated with parental
under- and overreporting; and (3) assess the predictive capacity of
parent reports for future diagnoses.

2 | METHODS
2.1 | Setting and participants

The study used data from the Born in Bradford (BiB) cohort, a large,
multi-ethnic health research project that enrolled 12,453 pregnant
women in Bradford, UK, between 2007 and 2011, resulting in 13,858
births.'?% This analysis used participants from the BiB-MeDALL
sub-study, recruited between October 2012 and June 2015 to in-
vestigate IgE-associated allergic diseases.!* Eligible BiB children
(born from September 2008 with available maternal and cord blood
samples; n=4689) were invited; 2594 (55.3%) participated. At re-
cruitment, children were aged 4-5years. Parents/carers consented
to routine data linkage, with ethics approval from Bradford Research
Ethics Committee (Ref 07/H1302/112).

Key message

In a large, multi-ethnic UK study, this study found signifi-
cant and nuanced discrepancies between parent-reported
allergic conditions (asthma, eczema, and allergic rhinitis)
and diagnoses in primary care electronic health records
(EHRs). While overall statistical agreement was often
poor, particularly for allergic rhinitis, parent reports dem-
onstrated two key strengths: they were highly reliable
for ruling out a GP diagnosis, and reports at ages 4-5
strongly predicted a formal diagnosis in later childhood.
Discrepancies arise from several factors, including mis-
matched timeframes, differing parent and clinician thresh-
olds for what constitutes a case, and the fact that not all
parent-observed symptoms—especially milder ones—re-
sult in a formal GP consultation. The findings demonstrate
that neither source alone provides a complete picture.
Therefore, for a comprehensive understanding of disease
burden and to avoid deepening health inequalities, future
research and practice must integrate the essential parental
voice with the objective, longitudinal data from EHRs.

2.2 | Parent-reported outcomes

Parents completed the harmonized MeDALL questionnaire about
symptoms and diagnoses of wheeze, asthma, atopic eczema, and al-
lergic rhinitis.*

Wheeze within the past 12months was defined as a positive re-
sponse to the question ‘Has your child had wheezing or whistling
in the chest in the past 12 months?’. Severe wheeze in the past
12months was defined as a positive response plus one of the fol-
lowing: 24 attacks of wheezing, sleep disturbances 21 night/week,
or wheeze limiting speech. Parent-reported GP-diagnosed asthma
was a positive response to ‘Has your child ever been diagnosed by a
doctor as having asthma?’

Atopic eczema in the past 12months required a positive re-
sponse to ‘Has your child had an itchy rash which was intermittently
coming and going at any time in the past 12 months?’ and the rash
affecting classic locations (e.g., elbows folds, behind the knees).
Severe eczema included these symptoms plus sleep disturbances 21
night/week. Parent-reported GP-diagnosed eczema was a positive
response to ‘Has your child ever been diagnosed by a doctor with
having eczema/atopic dermatitis?’

Allergic rhinitis in the past 12 months was a positive response
to ‘...has your child had a problem with sneezing or a runny or
blocked nose when (he or she) did not have a cold or the flu?’
Severe cases were not analyzed due to low numbers. Parent-
reported GP-diagnosis of allergic rhinitis was a positive answer
to ‘Has your child even been diagnosed by a doctor with having
allergic rhinitis or hay fever?’
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2.3 | GP-recorded diagnoses

Diagnoses were identified from primary care EHRs via the SystmOne
software (© TPP), which is used by all GP practices in Bradford. A
98% match rate was successfully obtained between study partici-
pants and their EHRs. To identify cases, we used specific codes from
CTV3 (Clinical Terms Version 3), a standardized clinical thesaurus
historically used across the National Health Service (NHS). Following
the broad case definitions established in our previous work,16 a child
was defined as having a condition if their record contained at least
one relevant CTV3 code for asthma at age three or older, eczema at
age one or older, or allergic rhinitis at any age. These minimum age
thresholds were set to avoid the known difficulties in differential
diagnosis in infants. If a child's record contained none of the codes

meeting these definitions, the condition was considered absent.

2.4 | Covariables

Maternity records provided mother's age, parity, and child's sex.
Maternal ethnicity, smoking status, and education were obtained
from the baseline questionnaire. Maternal BMI was calculated using
height measured at recruitment and weight from pregnancy book-
ing. Parental history of asthma, eczema, and allergic rhinitis was
identified using the same method applied for the children. The num-
ber of each child's GP attendances in the year before questionnaire

completion was sourced from primary care records.

2.5 | Statistical analysis
2.51 | Agreement analysis

We conducted a cross-sectional analysis to evaluate the agreement
between health conditions reported by parents and GP-recorded di-
agnoses. To ensure temporal alignment, GP diagnoses were censored
at the date of questionnaire completion; any diagnosis recorded
after this point was excluded from the case definition. We calculated
prevalence from both sources, the absolute prevalence difference,
overall agreement, Cohen's Kappa (poor <0.20, fair 0.21-0.40, mod-
erate 0.41-0.60, good 0.61-0.80, very good 0.81-1.00),'” and the
Prevalence-Adjusted Bias-Adjusted Kappa statistic (PABAK) to cor-
rect for the ‘Kappa paradox’ in low-prevalence conditions.*® Using
the GP diagnosis as the gold standard, we also calculated sensitivity,
specificity, positive predictive value (PPV), and negative predictive
value (NPV).

Two timeframes were used for comparison. For 12-month symp-
toms, we compared parent answers to GP diagnoses made within
that same 1-year period. For “ever” diagnoses, we compared parent
answers to the child's cumulative GP records (applying the mini-
mum age thresholds). A secondary analysis compared the 12-month
symptom reports against the cumulative GP records, applying the
same age criteria.

2.5.2 | Analysis of influencing factors

We identified characteristics associated with parental underre-
porting (not reporting a confirmed GP diagnosis) and overreporting
(reporting a non-existent GP diagnosis) using unadjusted and fully
adjusted logistic regression models on imputed data, with robust
standard errors to account for clustering by mother. For this analysis,
GP diagnoses made after the questionnaire completion date were

not considered cases.

2.5.3 | Predictive validity analysis

We evaluated whether parent reports at 4-5years predicted a new
GP-recorded diagnosis within the subsequent 5years. Children with
an existing GP diagnosis were excluded. Poisson regression (on im-
puted data, with methods mirroring the above analysis) estimated
relative risks (RR) of future diagnosis.

2.54 | Missing data

We used multiple imputation to generate 20 new datasets to ad-
dress missing data for maternal BMI, smoking, educational attain-

ment, and parity.

3 | RESULTS
3.1 | Participant characteristics

Table 1 presents the study population's characteristics. Most moth-
ers were of South Asian ancestry (62.8%) and multiparous (64.3%).
The mean child age at questionnaire completion was 4.0years (SD
0.2).

3.2 | Concordance of parent reports with temporal
GP diagnoses

The agreement metrics for the primary analysis comparing parent
reports to GP records from the corresponding time period are de-
tailed in Tables 2 and 3.

3.21 | Asthma/Wheeze

Parent-reported wheeze was more common than GP-diagnosed
asthma. Agreement for parent-reported wheeze was moderate
(Kappa=0.32), though PABAK was substantially higher (0.70). The
sensitivity for identifying a GP diagnosis was low at 24.2%. For re-
ports of severe wheeze, the Kappa was similar (0.39), but the PABAK
indicated very good agreement (0.86). Agreement for formal “ever
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TABLE 1 Characteristics of study sample. TABLE 1 (Continued)
Characteristic N=2594 Characteristic N=2594
Mothers In the year preceding questionnaire 71 (8.3%)
Age at delivery (years) 28.6 (5.6) completion
. . . o
Ethnic group After questionnaire completion 249 (29.2%)
. . s o
White European 808 (31.2%) GP diagnosis of allergic rhinitis 366 (14.1%)
South Asian 1629 (62.8%) At any time before questionnaire completion 128 (35.0%)
In th di ti i 9.5%
Other ethnic group 157 (6.1%) n the ygar preceding questionnaire 35 (9.5%)
completion
Missing 0 After questionnaire completion 238 (65.0%)
BMI
Note: Values are mean (SD) or frequency (%).
Healthy weight 1291 (49.9%) a . . . .
In the year preceding questionnaire completion.
Overweight 765 (29.6%)
Obese 532 (20.6%)
Missing 6 diagnosed” report was good (Kappa=0.68, PABAK=0.91). This was

. . o o e o
Smoked during pregnancy driven by high specificity (98%) but only moderate sensitivity (68%).

No 2337 (90.3%)
ves 252(9.7%) 3.2.2 | Atopic eczema
Missing 5
Educational attainment Parent reports of eczema symptoms were effective at ruling out a
Less than degree level 1866 (72.1%) GP diagnosis (NPV=84%), but agreement was poor (Kappa=0.07).
Degree level 722 (27.9%) This was largely due to the prevalence imbalance in the data; after
Missing 6 adjusting for this, the PABAK (0.66) indicated substantial agreement.
Parity For severe symptoms, the Kappa remained low at 0.07, though the
Nulliparous 899 (35.7%) PABAK was higher (0.90). Agreement for a formal “ever diagnosed”
Multiparous 1620 (64.3%) report was moderate (Kappa=0.46, PABAK=0.60).
Missing 75
GP diagnosis of asthma 462 (17.8%) 323 | AIIergic rhinitis
GP diagnosis of atopic eczema 770 (29.7%)
GP diagnosis of allergic rhinitis 675 (26.0%) For recent symptoms of allergic rhinitis, agreement was poor
Children (Kappa=0.04), with very low sensitivity (3.8%), though the PABAK
Age at questionnaire completion (years) 4.0(0.2) suggested higher potential agreement (0.70). Agreement for a for-
Sex mal “ever diagnosis” report was fair (Kappa=0.23), but the PABAK
Male 1301 (50.2%) was very good (0.87). This result was characterized by high specific-
Eamiele 1293 (49.8%) ity (96%), but low sensitivity (36%).
Number of GP attendances?
9
(1)_5 1:;2 :Z;Z 3.3 | Foncordance of parent symptom reports with
cumulative GP records
6-10 516 (19.9)
>10 162(6.3) The secondary analysis compared 12-month symptom reports against
GP diagnosis of asthma 449 (17.3%) the cumulative (lifetime) GP record (Tables S1 and S2). For wheeze, this
Between age 3 and before questionnaire 180 (40.1%) extended timeframe yielded marginally better agreement for general
completion symptoms, while agreement for severe symptoms was comparable.
In the year preceding questionnaire 121 (26.9%) Sensitivity improved for both symptom types. For eczema, using the
eI cumulative record dramatically increased the number of GP diagnoses
After questionnaire completion 269 (59.9%) compared to the 12-month record. This, in turn, significantly reduced
GP diagnosis of atopic eczema 853 (32.8%) the sensitivity of parent-reported symptoms. For allergic rhinitis, the
Between age 1 and before questionnaire 604 (70.8%) Kappa value and sensitivity improved with the extended timeframe,
completion

but the PABAK remained similar to the primary analysis.
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TABLE 2 Comparison of parent-reported vs. GP-recorded prevalence (%, 95% Cl), absolute difference, and agreement for childhood
asthma, atopic eczema, and allergic rhinitis.

Asthma
Wheeze symptomsb
Severe wheeze symptoms®
GP diagnosis of asthma®
Atopic eczema
Eczema symptomsb

Severe eczema symptoms”

GP diagnosis of atopic
eczema®©

Allergic rhinitis
Allergic rhinitis symptoms®

GP diagnosis of allergic
rhinitis®

Prevalence

A: Parent-reported B: GP diagnosis

18.6 (17.0, 20.2)
6.8(5.7,7.8)
8.6(7.5,9.7)

16.3(14.8, 17.8)
2.3(1.7,2.9)
22.6(21.0,24.2)

14.7 (13.3, 16.1)
3.2(2.5,3.9)

?Prevalence-adjusted Bias-adjusted Kappa.

52(4.3,6.1)

7.7 (6.7,8.8)

3.0(2.3,3.7)

25.8(24.0, 27.5)

1.5(0.1,0.2)
5.4 (4.5, 6.3)

Absolute
difference

(A-B)

13.4(11.6,20.2)
1.5(0.2,2.9)
0.8(-0.7,2.4)

13.3(11.7,15.0)
2.3(1.7,2.9)
3.1(0.6,5.5)

13.2(11.7,14.7)
2.2(1.0,3.4)

®Based on a GP diagnosis recorded in the 12 months preceding questionnaire completion.

% Overall
agreement

85.2(84.0, 86.6)
93.1(92.0,94.1)
95.3(94.3,96.1)

82.9 (81.3,84.4)
95.2(94.2, 96.0)
80.0(78.4,81.6)

84.9 (83.4,86.4)
96.6(92.6, 94.6)

Cohen's kappa

0.32(0.29,0.36)
0.39(0.35,0.43)
0.68(0.64,0.73)

0.07 (0.04, 0.10)
0.07 (0.03, 0.11)
0.46 (0.42, 0.50)

0.04 (0.02,0.06)
0.23(0.19,0.27)

PABAK?

0.70(0.67,0.73)
0.86(0.84,0.88)
0.91(0.89,0.92)

0.66 (0.63, 0.69)
0.90(0.88, 0.92)
0.60(0.57,0.63)

0.70(0.66, 0.73)
0.87(0.85,0.89)

“Based on a GP diagnosis recorded any time up to questionnaire completion (from age 3 for asthma; from age 1 for eczema; any age for allergic

rhinitis).

TABLE 3 Sensitivity, specificity, positive predictive value (PPV) and negative predictive value (NPV) assessing agreement between
parent-reported symptoms and GP-recorded diagnoses of wheeze/asthma, atopic eczema, and hay fever in the cross-sectional analysis.

Parent-reported outcomes

Wheeze/asthma
Wheeze symptoms?®
Severe wheeze symptoms®
GP diagnosis of asthma®
Atopic eczema
Eczema symptoms?
Severe eczema symptoms?
GP diagnosis of eczema®

Allergic rhinitis

Allergic rhinitis symptoms®

GP diagnosis of allergic rhinitis®

Sensitivity

24.2(20.3, 28.6)
37.6(30.0,45.7)
67.5(60.5, 73.9)

7.1(4.7,10.1)
11.1 (4.2, 22.6)
62.8 (58.5, 66.9)

3.8(2.0,6.3)
35.5(24.9,47.3)

Specificity

99.2(98.6, 99.15)
97.1(96.3,97.8)
97.9 (97.2,98.5)

97.8(97.0, 98.4)
97.2(96.4,97.8)
85.1(83.4,86.7)

98.9 (98.3, 99.3)
95.6 (94.6, 96.4)

PPV

86.8(79.4,92.2)
48.8(39.6,58.0)
75.0 (68.0, 81.1)

38.0(26.8, 50.3)
8.5(3.2,17.5)
55.3(51.2, 59.3)

37.1(21.5,55.1)
21.1(14.4,29.2)

NPV

85.1(83.6, 86.6)
95.6 (94.6, 96.4)
97.0(96.2,97.7)

84.3(82.8, 85.8)
97.9 (97.2,98.4)
88.6(87.0, 90.1)

85.7 (84.2,87.1)
97.8(97.1,98.4)

Note: Values are % (95% Cl).

?Based on a GP diagnosis recorded in the 12 months preceding questionnaire completion.

PBased on a GP diagnosis recorded any time up to questionnaire completion (from age 3 for asthma; from age 1 for eczema; any age for allergic

rhinitis).

3.4 | Influencing factors

Tables 4-6 present the factors associated with reporting discrepan-
cies. For asthma, 45 parents (1.7%) underreported and 119 (4.6%)
overreported. Mothers of girls were less likely to underreport, and
each additional GP visit was associated with a 14% increase in the odds
of underreporting. Overreporting was less likely among older mothers,
those with female offspring, and those with degree-level education.
South Asian mothers and those with more frequent GP visits were

more likely to overreport. For eczema, 270 (9.1%) underreported and
252 (9.7%) overreported. South Asian mothers, those with a history
of eczema, and those with more frequent GP visits were more likely
to underreport; however, the association with GP visits was no longer
significant in the fully adjusted model. Overreporting was less likely
among South Asian and other minority ethnic mothers and multiparous
women. For allergic rhinitis, 101 (3.4%) underreported and 67 (2.6%)
overreported. Underreporting was more common among non-White

European mothers, those with a personal diagnosis of allergic rhinitis,
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TABLE 4 Factors associated with parent under- and overreporting of a GP-diagnosis of asthma.

Underreport (n=45; 1.7%)

Overreport (1=119; 4.6%)

Characteristic

Age at delivery (years)
Ethnic group
White European
South Asian
Other ethnic group
BMI
Healthy weight
Overweight
Obese
Smoked during pregnancy
No
Yes
Educational attainment
Less than degree level
Degree level
Parity
Nulliparous
Multiparous
Mother has a GP diagnosis of asthma
No
Yes
Sex of child
Male
Female

GP attendances by child

Unadjusted
0.96(0.92, 1.01)

1.00
1.20(0.59, 2.46)
1.73(0.54, 5.58)

1.00
1.21(0.61, 2.39)
1.04(1.47,2.31)

1.00
1.73(0.76, 3.93)

1.00
1.17(0.61, 2.22)

1.00
0.75(0.41, 1.39)

1.00
1.90(0.98, 3.67)

1.00
0.36(0.18, 0.70)
1.14 (1.09, 1.18)

Adjusted®
0.97(0.91, 1.03)

1.00
1.08 (0.46, 2.54)
2.26(0.66,7.73)

1.00
1.44(0.71, 2.92)
1.02 (0.44, 2.39)

1.00
1.68(0.60, 4.94)

1.00
1.27 (0.60, 2.70)

1.00
0.96 (0.4, 3 2.14)

1.00
1.89(0.92, 3.87)

1.00
0.33(0.17,0.67)
1.14 (1.09, 1.18)

Unadjusted
0.94 (0.91,0.98)

1.00
1.65(1.05, 2.60)
0.76 (0.26, 2.21)

1.00
1.08 (0.71, 1.65)
1.00(0.60, 1.68)

1.00
0.94 (0.50, 1.78)

1.00
0.48(0.29,0.79)

1.00
0.92(0.63, 1.35)

1.00
2.00(1.32,3.03)

1.00
0.67 (0.46, 0.99)
1.07 (1.04, 1.10)

Adjusted®
0.94 (0.90, 0.98)

1.00
1.65(0.98, 2.68)
0.90(0.31, 2.59)

1.00
1.25(0.82,1.91)
1.10(0.65, 1.85)

1.00
0.89 (0.44, 1.78)

1.00
0.55(0.34,0.92)

1.00
1.10(0.74, 1.65)

1.00
2.05(1.33, 3.16)

1.00
0.62(0.42, 0.90)
1.05(1.02, 1.09)

Note: Odds ratios (OR) with 95% confidence intervals (95% Cl) are reported.
2Adjusted for mother's age at delivery, ethnicity, BMI, smoking during pregnancy, educational attainment, parity, maternal diagnosis of each relevant

condition, child sex, and frequency of GP attendances.

and those with more frequent GP visits. South Asian mothers were less

likely to overreport, though more GP visits increased the odds.

3.5 | Predictive validity

Parent reported symptoms and diagnoses strongly predicted a fu-
ture diagnosis for all three conditions (Table 7). A parent-reported
asthma diagnosis increased the risk of a future GP diagnosis more
than fivefold. For eczema, a reported diagnosis doubled the risk. For
allergic rhinitis, a reported diagnosis tripled the likelihood. Reports
of severe symptoms consistently showed a higher predictive value.

4 | DISCUSSION

This study revealed variable agreement between parent-reported al-
lergic conditions and GP-recorded diagnoses. For asthma and allergic

rhinitis, Kappa scores were low to moderate, but high PABAK values
suggest these discrepancies were driven more by the low preva-
lence of recorded diagnoses and differing clinical thresholds rather
than fundamental disagreement. In contrast, for eczema, moderate
PABAK values suggest more genuine variations in how parents and
GPs interpret the condition. For all conditions, parent reports were
highly reliable for ruling out a diagnosis (high specificity and NPV).

Several demographic and clinical factors influenced reporting
accuracy. Notably, South Asian ethnicity and higher frequency of GP
visits were associated with both under- and overreporting depend-
ing on the condition, suggesting these factors are complex signals
that warrant further investigation.

Despite discrepancies in agreement, parent reports at age 4-5
demonstrate strong predictive validity. An “ever” diagnosis report
from a parent significantly increased the risk of a future GP diagno-
sis more than fivefold for asthma, threefold for allergic rhinitis, and
twofold for eczema, with reports of severe symptoms showing the
highest predictive value.
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TABLE 5 Factors associated with parent under- and overreporting of a GP-diagnosis of atopic eczema.

Characteristic

Age at delivery (years)
Ethnic group
White European
South Asian
Other ethnic group
BMI
Healthy weight
Overweight
Obese
Smoked during pregnancy
No
Yes
Educational attainment
Less than degree level
Degree level
Parity
Nulliparous

Multiparous

Underreport (n=270; 9.1%)

Unadjusted

1.00(0.97,1.02)

1.00
1.65(1.22,2.23)
1.39(0.78, 2.48)

1.00
0.81(0.60, 1.09)
0.89 (0.64, 1.24)

1.00
0.90(0.58, 1.39)

1.00
1.16 (0.89, 1.53)

1.00
0.92(0.70, 1.19)

Mother has a GP diagnosis of atopic dermatitis

No
Yes

Sex of child
Male

Female

Number of GP attendances by child

1.00
1.53(1.18,1.99)

1.00
0.96 (0.75, 1.23)
1.05(1.03, 1.08)

Adjusted®
1.00(0.98, 1.03)

1.00
1.60(1.15, 2.22)
1.41(0.79, 2.53)

1.00
0.83(0.61, 1.14)
0.93(0.66, 1.32)

1.00
1.23(0.76, 1.98)

1.00
1.20(0.90, 1.60)

1.00
0.90(0.67, 1.22)

1.00
1.47(1.12,1.91)

1.00
0.96 (0.75, 1.24)
1.04(1.01, 1.07)

Note: Odds ratios (OR) with 95% confidence intervals (95% Cl) are reported.
2Adjusted for mother's age at delivery, ethnicity, BMI, smoking during pregnancy, educational attainment, parity, maternal diagnosis of each relevant
condition, child sex, and frequency of GP attendances.

4.1 | Comparison with other studies

for more severe cases

Overreport (n1=252; 9.7%)

WiILEY- 7™

911,22

Unadjusted
1.00(0.98, 1.02)

1.00
0.44 (0.33,0.58)
0.47 (0.25, 0.87)

1.00
1.22(0.91, 1.65)
0.95(0.67,1.36)

1.00
1.40(0.94, 2.09)

1.00
1.04(0.77,1.39)

1.00
0.66 (0.50, 0.85)

1.00
1.07(0.80, 1.43)

1.00
1.00(0.78, 1.31)
1.00(0.97,1.04)

Adjusted®
1.01(0.98, 1.04)

1.00
0.43(0.32,0.59)
0.47 (0.25, 0.88)

1.00
1.24(0.92, 1.69)
0.89(0.61, 1.29)

1.00
0.92(0.60, 1.43)

1.00
0.97 (0.71, 1.32)

1.00
0.70(0.52, 0.94)

1.00
1.12(0.84, 1.50)

1.00
1.03(0.79, 1.34)
1.02 (0.98, 1.06)

and more objective events like recent

Our findings align with previous research, which consistently shows
discrepancies between parent reports and GP diagnoses for condi-
tions like asthma and eczema. For instance, parent-reported wheez-
ing frequently exceeds GP-diagnosed asthma rates, a common
finding where prevalence estimates vary depending on the diagnos-
tic definition, the child's age, and who is reporting.””’ It is common
for a child to receive an “asthma” label from one source, such as a
parent, but not have it recorded in their medical records.?° This dis-
crepancy tends to diminish as children get older, potentially due to
the resolution of temporary, non-asthmatic wheezing or improved
parental symptom recognition.9 However, accuracy also depends
on disease onset timing, with parents being more reliable for early-
onset asthma.?! Similar inconsistencies exist for atopic dermatitis,
where agreement can sometimes decrease with age.11 A key factor
influencing agreement across all conditions is symptom severity.

Concordance between parents and doctors is consistently higher

medication use.'? Despite the variability, our analysis confirms that
parental reports are exceptionally valuable for ruling out conditions,
as demonstrated by their high specificity and NPV, which aligns
with other research.”?? This is strongly supported by studies that
have found that a parent's denial of their child's asthma is highly
trustworthy.?*

4.2 | Reasons for disagreement

Discrepancies may stem from several factors. A primary meth-
odological reason is the potential for a mismatch between the
timeframe of the parent-reported outcomes and the GP diag-
nosis, which can decrease agreement and affect predictive abil-
ity. Our secondary analysis, which compared symptoms “in the
last 12 months” against a child's cumulative medical history,
highlighted this temporal mismatch. For instance, a parent who
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TABLE 6 Factors associated with parent under- and overreporting of a GP diagnosis of allergic rhinitis.

Characteristic

Age at delivery (years)
Ethnic group
White European
South Asian
Other ethnic group
BMI
Healthy weight
Overweight
Obese
Smoked during pregnancy
No
Yes
Educational attainment
Less than degree level
Degree level
Parity
Nulliparous
Multiparous
Mother has a GP diagnosis allergic rhinitis
No
Yes
Sex of child
Male
Female

Number of GP attendances by child

Note: Odds ratios (OR) with 95% confidence intervals (95% Cl) are reported.

Underreport (n=101; 3.4%)

Unadjusted

0.97 (0.94, 1.01)

1.00
2.66(1.52,4.66)
2.84(1.18, 6.82)

1.00
0.79 (0.49, 1.28)
0.88(0.52,1.48)

1.00
0.79 (0.38, 1.65)

1.00
1.45(0.96, 2.21)

1.00
0.73(0.48, 1.09)

1.00
1.76 (1.16, 2.66)

1.00
0.77(0.51, 1.15)
1.10(1.07, 1.14)

Adjusted®
0.97(0.94, 1.02)

1.00
2.43(1.28,4.62)
2.92(1.15,7.42)

1.00
0.90(0.55, 1.48)
1.06 (0.61, 1.83)

1.00
1.33(0.57, 3.1¢)

1.00
1.55(0.97, 2.47)

1.00
0.79 (0.49, 1.28)

1.00
1.65(1.09, 2.52)

1.00
0.77(0.51, 1.17)
1.09 (1.05, 1.12)

Overreport (n=67; 2.6%)

Unadjusted
0.97(0.92,1.01)

1.00
0.49 (0.30, 0.80)
0.47 (0.14, 1.56)

1.00
0.80(0.53, 1.49)
1.56(0.88, 2.76)

1.00
2.08(1.10, 3.93)

1.00
0.68(0.37,1.23)

1.00
0.94 (0.57, 1.57)

1.00
1.22(0.72,2.07)

1.00
0.86(0.53, 1.40)
1.08(1.04,1.12)

Adjusted®
0.97(0.92,1.02)

1.00
0.43(0.23,0.79)
0.50(0.15, 1.68)

1.00
0.83(0.44, 1.56)
1.38(0.78, 2.44)

1.00
1.27 (0.61, 2.66)

1.00
0.79 (0.43, 1.48)

1.00
1.26 (0.70, 2.27)

1.00
1.20(0.71, 2.04)

1.00
0.86(0.53, 1.42)
1.08(1.05, 1.13)

2Adjusted for mother's age at delivery, ethnicity, BMI, smoking during pregnancy, educational attainment, parity, maternal diagnosis of each relevant
condition, child sex, and frequency of GP attendances.

accurately reports their child has been free of eczema for the
past year would appear to “disagree” with a GP record of eczema
in early childhood. Furthermore, our study design itself can cre-
ate apparent disagreement due to the age-based criteria applied
to the GP records. We only considered GP diagnoses of asthma
from age three and eczema from age one to avoid misclassifying
transient infant symptoms. However, a parent may accurately
recall a definitive diagnosis of eczema made at 6 months of age.
Because this diagnosis would be excluded by our study's defini-
tion, the parent's correct report would be incorrectly classified as
a disagreement, artificially lowering the measured agreement and
sensitivity. This effect, however, is a direct consequence of our
a priori case definition, which was implemented to increase the
clinical specificity of the outcomes. The age criteria were essential
for distinguishing persistent disease from more transient infan-
tile symptoms, such as early-life wheezing. Therefore, while this
methodological choice reduces agreement on diagnoses made
in infancy, it strengthens our confidence that the results for the

included cases are clinically valid and meaningful. Other factors
include challenges with recall for “ever” diagnosis and differing
perspectives. A parent might, for example, remember informal
advice that was never formally coded. Furthermore, inconsisten-
cies can arise from differing perspectives and terminology; par-
ents observe symptoms within the context of everyday life and
interpret them subjectively, while GPs rely on structured clinical
assessments. Crucially, even for recent symptoms, a diagnosis can
only be recorded if a GP is consulted. A parent may accurately
report a symptom from the last 12 months that is not reflected
in the GP record for several valid reasons. They may have sought
advice elsewhere, such as an emergency department, or managed
the condition with over-the-counter treatments. Additionally,
parents may not feel a GP consultation is necessary if they are
experienced in managing the symptoms based on familiarity with
the condition in siblings or themselves. These scenarios lead to a
genuine symptoms experience not being captured in the primary
care record, which influences the interpretation of our agreement
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TABLE 7 Predictive validity of parent-
reported symptoms and diagnoses with a

Parent reported symptom/

Unadjusted RR

WILEY- 2™

Fully adjusted® RR

subsequent GP-recorded diagnosis. diagnosis N S LErICl)
Asthma 2414°
Wheeze 390°¢ 3.21(2.69, 3.84) 2.56 (2.10, 3.11)
Severe wheeze 115°¢ 5.13 (3.60, 7.29) 4.09 (2.82,5.93)
GP diagnosis of asthma 119¢ 6.62 (4.69, 9.35) 5.14 (3.47, 7.61)
Atopic eczema 1990°
Symptoms 178¢ 1.96 (1.41, 2.72) 1.96 (1.42, 2.70)
Severe symptoms 15¢ 4.66(1.67,12.99) 4.37 (1.74, 10.98)
GP diagnosis of atopic eczema 252¢ 2.16(1.54, 3.02) 1.99 (1.52, 2.60)
Allergic rhinitis 2446°
Symptoms 366° 2.02 (1.60, 2.55) 1.91(1.50, 2.43)
GP diagnosis of allergic rhinitis 67°¢ 3.44 (2.04, 5.80) 3.36(1.98,5.72)

Note: Relative risks (RR) with 95% confidence intervals (95% Cl) Cl are presented for unadjusted
and adjusted analysis on imputed datasets.

#Adjusted for mother's age at delivery, ethnicity, BMI, smoking during pregnancy, educational
attainment, parity, maternal diagnosis of each relevant condition, child sex, and frequency of GP

attendances.

PDenominator (diagnoses already documented in primary care records before parental report were

excluded).

“Number of symptoms or diagnoses reported by parents prior to a corresponding diagnosis in

primary care records.

and predictive metrics. Finally, a parents' medical understanding
and cultural background shape their health-seeking behaviors,
and even when a child does see a GP, their symptoms may go

undocumented if they are not the main reason for the visit.

4.3 | Factors influencing underreporting and
overreporting

Parental reporting accuracy is shaped by demographic and behavioral
factors. Discrepancies linked to ethnicity and education underscore
concerns about health inequalities. Frequent GP consultations were
associated with both under- and overreporting, perhaps reflecting two
distinct parental groups: some with heightened health anxiety leading
to overreporting, and others whose frequent visits for unrelated issues
lead to atopic conditions being underrecorded. However, the effect
sizes were generally modest, so these findings should be considered
hypothesis-generating, highlighting consistent signals like ethnicity
and healthcare use that warrant further investigation.

4.4 | Predictive ability

Parent-reported symptoms and diagnoses demonstrated strong
predictive validity, likely reflecting parents' early recognition of key
symptoms, informed by experience or family history. In conditions
like asthma and eczema with common diagnostic delays, early pa-
rental reporting can capture emerging symptoms not yet clinically
recorded. This underscores the importance of integrating parent
perspectives into clinical care and research.

4.5 | Implications for epidemiological research

The use of routine EHR data must be viewed within the shift away from
survey-based epidemiology. While surveys offer valuable insights, they
face challenges like high costs and recall bias. EHRs provide a scalable
alternative but may miss milder cases and lack subjective perspectives.
Understanding the mismatches between parent reports and GP diag-
noses is essential for interpreting EHR-based research. Despite current
gaps, EHRs are becoming more comprehensive,?® and advances like
Natural Language Processing (NLP) are improving data extraction ac-
curacy, even from unstructured clinical notes,?* enhancing their utility
for population health research.

4.6 | Strengths and limitations

The BiB study provides a robust platform for examining diagnostic
accuracy, with its large, population-based design and strong rep-
resentation of South Asian families—an often-underrepresented
group in health research. Its longitudinal design enables the track-
ing of parent-reported symptoms and subsequent GP diagno-
ses over time. Linkage to EHRs provides objective clinical data,
reducing recall bias and allowing for more reliable comparisons.
Additionally, the inclusion of rich socioeconomic data supports
a broader understanding of the factors influencing symptom
recognition and reporting.

However, the study has limitations. We defined cases using
GP-recorded diagnostic codes, which represent the outcome of
routine clinical care. We acknowledge that these diagnoses are
not always supported by objective tests and therefore do not
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represent a perfect ‘gold standard’. However, as our aim was to
assess the concordance between parental reports and the for-
mally documented diagnosis that dictates clinical management,
we consider the GP record to be the most relevant real-world
benchmark for this study. Our analysis used only structured EHR
data, excluding narrative notes that might contain diagnostic
details. Additionally, the data are drawn from approximately 80
GP practices, and we could not account for potential clustering
effects or heterogeneity in diagnostic and recording practices at
the clinician or practice level, which may contribute to the dis-
agreement observed. Furthermore, our reliance on EHRs means
we cannot distinguish between genuinely disease-free children
and those with undiagnosed conditions, an inherent limitation of
routine clinical data. Methodologically, survival analysis would
have provided a more precise model of time-to-diagnosis, but
small numbers of post-questionnaire diagnoses limited its feasi-
bility. As a result, Poisson regression was used, trading temporal
precision for statistical power. Attempts to model agreement as a
multinomial outcome encompassing agreement, under-reporting,
and over-reporting were also constrained by small subgroup sizes,
which limits statistical power and generalizability. The wide con-
fidence intervals around some estimates reflect uncertainty, and
the exploratory findings on factors influencing reporting should
not be over-interpreted.

5 | CONCLUSIONS

In conclusion, our research demonstrates that neither parent-
reported data nor electronic health records (EHRs) alone provide
a complete picture of childhood allergic conditions. While parental
reports capture valuable information on symptoms and predictive
insights, they are subject to reporting biases. Conversely, EHRs pro-
vide objective diagnostic data but may miss unreported or milder
cases. Therefore, we recommend an integrated approach for epi-
demiological research, combining the rich, subjective experience
from parent reports with the objective, longitudinal data in EHRs.
This synergy allows for a more comprehensive understanding of dis-
ease burden, helps identify unmet clinical needs, and ensures that
the essential patient voice is not lost but enriched by the increasing
reliance on routine data.
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