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Abstract 

Background Data on resource use are frequently required for healthcare assessments. Studies on healthcare utiliza-
tion (HCU) in individuals with mental disorders have analyzed both self-reports and administrative data. Source 
of data may affect the quality of analysis and compromise the accuracy of results. We sought to ascertain the degree 
of agreement between self-reports and statutory health insurance (SHI) fund claims data from patients with mental 
disorders.

Methods Claims data from six German SHI and self-reports were obtained along with a cost-effectiveness analysis 
performed as a part of a controlled prospective multicenter cohort study conducted in 18 psychiatric hospitals in Ger-
many (PsychCare), including patients with pre-defined psychiatric disorders. Self-reports were collected using the Ger-
man adaption of the Client Sociodemographic and Service Receipt Inventory (CSSRI) questionnaire with a 6-month 
recall period. Data linkage was performed using a unique pseudonymized identifier. Missing responses were coded 
as non-use for all analyses. HCU was calculated for inpatient and outpatient care, day-care services, home treatment, 
and pharmaceuticals. Concordance was measured using Cohen’s Kappa (κ) and intraclass correlation coefficient (ICC). 
Regression approaches were used to investigate the effect of independent variables on the agreements.

Results In total 274 participants (mean age 47.8 [SD = 14.2] years; 47.08% women) were included in the analysis. No 
significant differences were observed between the linked and unlinked patients in terms of baseline characteristics. 
Total agreements values were 63.9% (κ = 0.03; PABAK = 0.28) for outpatient contacts, 69.3% (κ = 0.25; PABAK = 0.39) 
for medication use, 81.0% (κ = 0.56; PABAK = 0.62) for inpatient days and 86.1% (κ = 0.67; PABAK = 0.72) for day-care ser-
vices. There was varied quantitative agreement between data sources, with the poorest agreement for outpatient care 
(ICC [95% CI] = 0.22 [0.10–0.33]) and the best for psychiatric day-care services (ICC [95% CI] = 0.72 [0.66–0.78]). Marital 
status and time since first treatment positively affected the chance of agreement on utilization of outpatient services.

Conclusions Although there were high levels of absolute agreement, the measures of concordance between admin-
istrative records and self-reports were generally minimal to moderate. Healthcare investigations should consider using 
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Introduction
Mental disorders are highly prevalent and have pro-
found economic consequences [1, 2]. Understanding 
and assessing healthcare utilization (HCU) among indi-
viduals with mental disorders is essential for effective 
planning, resource allocation, optimizing care, ensuring 
equitable access, and addressing the economic burden 
[2, 3]. Healthcare resource use data is typically measured 
through patient self-reports or administrative records [3, 
4]. Administrative data are primarily recorded within the 
healthcare system for reasons other than research pur-
poses, such as billing and reimbursement. On the other 
hand, self-reported data generally include quantitative 
data used in large population-based studies collected via 
questionnaires or interviews [5, 6]. The strengths and 
limitations of using both data sources have already been 
extensively discussed [4, 5, 7].

A common measurement method for patient-reported 
resource use in mental health care are standardized 
questionnaires [8, 9], such as the Client Service Receipt 
Inventory (CSRI) [10]. The CSRI, along with its Euro-
pean version, the Client Socio-Demographic and Service 
Receipt Inventory (CSSRI-EU), has undergone extensive 
validation and adaptation in numerous languages, dem-
onstrating its broad applicability across diverse research 
topics [8]. Different studies have investigated the con-
cordance between CRSI/CSSRI and administrative data 
in the context of mental disorders. However, it is worth 
noting that, some of these studies are not representa-
tive of a broader psychiatric population, including only 
participants with a specific mental disorder [11], those 
insured by one individual statutory health insurance 
(SHI) fund [12], or only those attending hospitals in one 
particular district [13, 14], which may limit the generaliz-
ability of findings.

Heinrich et  al. (2011) [14] conducted the first known 
study examining the agreement between self-reported 
data based on CSSRI and administrative data on health-
care service utilization in Germany. However, their study 
was based solely on hospital records, limiting the analysis 
to inpatient and day-care service utilization. Additionally, 
self-reports were collected through interviewer-admin-
istered instruments (telephone interviews), potentially 
introducing social desirability bias compared to self-
administered approaches. To the best of our knowledge, 

apart from concordance on costs [12], no study has 
investigated the agreement between self-reports based 
on the German version of the CSSRI and health insur-
ance claims data. Such an analysis would encompass 
additional service categories (e.g., outpatient care and 
medication use) and contribute to a more comprehensive 
understanding of the agreement between self-reported 
and administrative data.

To address these gaps and limitations, the present study 
aims to compare self-reported and administrative data on 
resource utilization in a mental health population, ana-
lyzing agreements across different healthcare sectors. 
Using the self-completed German version of the CSSRI 
questionnaire and health insurance claims data, the study 
examines agreement levels for dichotomous resource 
utilization, assesses concordance for volume utilization 
measures, and evaluates factors associated with agree-
ment between self-reported and administrative data.

Methods
Study population
Data intended for performing a cost-effectiveness analysis 
were collected as part of the PsychCare study (PsychCare, 
German Clinical Trials Register No. DRKS00022535). 
The PyschCare study was a controlled prospective mul-
ticenter cohort study and collected data from 10 model 
hospitals offering flexible and integrative psychiatric 
treatment according to §64b German Social Code V (FIT 
hospitals), and eight control hospitals offering psychiat-
ric treatment as usual. Financing of FIT hospitals is based 
on a global treatment budget (GTB) covering costs for all 
psychiatric hospital services and is related to the num-
ber of patients treated [15, 16]. Patients with particular 
mental disorders (i.e., mental and behavioral disorders 
due to use of alcohol [ICD-10 F10], schizophrenia, schi-
zotypal disorder, delusional disorders or brief psychotic 
disorders [ICD-10 F20-23], or mood affective disorders 
[ICD-10 F30-39]) being treated in one of the participat-
ing institutions, who were also insured by one of six Ger-
man health insurance funds (SHI) were included in the 
study. Patients with severe intellectual disabilities, acute 
suicidality, and severe organic brain dysfunction includ-
ing impairment of cognitive function were excluded. Full 
details of the multicenter study, including ethics approval 

linked or at least different data sources to estimate HCU for specific utilization areas, where unbiased information can 
be expected.

Trial registration This study was part of the multi-center controlled PsychCare trial (German Clinical Trials Register 
No. DRKS00022535; Date of registration: 2020–10-02).
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and consent to participate in the health surveys, are avail-
able in the study protocol [17].

Study design and data sources
In the PsychCare study, self-reported retrospective data 
from the 6-month period prior to initial data collection, 
which lasted from March 2018 to September 2019, was 
requested via questionnaires, and with this a baseline 
for the trial participants established. Medication con-
sumption was recalled from the last 1-month period of 
these 6  months. Healthcare claims insurance data were 
then obtained from 6 German SHI funds that insure the 
patients participating in the study, to check agreement of 
questionnaire collected HCU data. SHI data covered the 
period of 2016 – 2019, allowing for a pre-baseline period 
of 2 years. Data linkage of self-reported and claims data 
was performed using a unique pseudonymized individ-
ual-level identification key. Patients’ individual health 
insurance numbers were collected by an independent 
trust center, which sorted the numbers and requested the 
corresponding data from the participating health insur-
ance funds. Pseudonymized data were transferred to the 
research unit and linked with primary data by study iden-
tification number. The procedure is in line with Good 
Practice in Secondary Data Analysis and reporting [18, 
19] as well as Good Practice Data Linkage [20] and was 
permitted by the regulatory authorities of the six SHIs. 
Additionally, written informed consent for using health 
insurance claims data and linking it with primary data 
was obtained from patients.

Measures of healthcare utilization
Self-reported HCU was assessed with a tailored Ger-
man adaption of CSSRI [21, 22] including health and 
social care services (see Supplementary Table 1 in Addi-
tional File 1). To better represent FIT hospital care, the 
authors included additional services and greater differen-
tiation. We compared the self-reported HCU data with 
those recorded in administrative data, including inpatient 
care, day-care, outpatient services, home-treatment, and 
pharmaceuticals. In the inpatient sector, we recorded the 
duration of hospital stays in days, including stays in gen-
eral hospitals, psychiatric and psychosomatic hospitals, 
psychotherapy units, and addiction and substance mis-
use units. For day-care facilities, we categorized resource 
use based on the number of days spent in psychiatric or 
non-psychiatric day-care. In the outpatient sector, psy-
chiatrist/neurologist visits, psychologist/psychothera-
pist visits (including both outpatient practitioners and 
psychiatric outpatient departments (PIA)), general prac-
titioners (GPs) and other medical specialists were con-
sidered. Medication names were coded according to the 
Anatomical Therapeutic Chemical (ATC) classification 

system and grouped in categories according to their ther-
apeutic class (psychotropic drugs and non-psychotropic 
drugs). Use of outpatient services and home treatment 
were assessed either as the exact number of contacts or 
as a frequency (Supplementary Fig. 1). The questionnaire 
data underwent quality and plausibility checks. Incon-
sistent or illogical answers were corrected whenever 
possible, while responses that could not be reasonably 
transferred were deleted and coded as missing. Structure 
and content of claims data has been described in detail 
previously [23]. Multiple claims made to the same health-
care professional within the same day were counted as a 
single contact.

Missing data
In line with previous reports [24, 25], item-level miss-
ing values were coded as “no” in dichotomous reporting 
of healthcare utilization. Similarly, zero-imputation was 
employed for quantitative agreements and regression 
analyses. To mitigate potential bias introduction, we con-
ducted an additional analysis by excluding missing data 
(see Supplementary Tables 2 and 3).

Data analysis
All analyses were carried out using Microsoft SQL Server 
2012 and R Software version 3.2.3 [26]. Calculation 
methods for lengths of stay and contact frequencies from 
patient data, taking into account plausibility criteria (e.g., 
maximum number of weekdays per year), is documented 
in Additional File 1. To measure resource utilization, var-
iables from the two data sources were dichotomized (yes/
no) indicating any service utilization in the past 6 months 
(e.g., outpatient visit or stay in hospital) or use of medica-
tion in the previous month. Next, the level of concord-
ance was calculated using the sum of the proportions of 
absolute agreement (n, %), where both the self-reported 
and the administrative data indicated the same result 
(i.e., both indicated the occurrence of an event in the 
same period, or both indicated no event). Beyond chance 
agreement was demonstrated using Cohen’s kappa sta-
tistic (κ) computed using the confusionMatrix() func-
tion from the R caret package [27]. The magnitude of the 
frequently used kappa statistic is greatly affected by the 
prevalence of a condition in the population and by bias 
(i.e., the extent to which there is difference in the propor-
tion of positive or negative cases between data sources), 
which has been widely criticized by researchers [28]; low 
kappa values, thus, do not necessarily reflect low propor-
tions of overall agreement. To address this potential bias, 
the prevalence-adjusted bias-adjusted kappa (PABAK) 
was reported [29], which informs the rates of agreement 
regardless of an unbalanced proportion of positive or 
negative cases. The interpretation guidelines proposed 
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by McHugh (2012) [30] were employed to assess the 
strength of agreement using Cohen’s kappa (≤ 0.20 none, 
0.21–0.39 minimal, 0.40–0.59 weak, 0.60–0.79 moder-
ate, 0.80–0.90 strong, and ≥ 0.91 almost perfect). Sen-
sitivity (true positive rate) and specificity (true negative 
rate) were also calculated for each setting and medication 
use using the diagnostic() function from the R Threshol-
dROC package [31]. For calculation purposes, adminis-
trative records were treated as the reference for resource 
utilization.

For the volume measure of resource utilization (i.e., 
length of stay in hospital, number of outpatient visits, and 
home treatment contacts), the number of self-reported 
events were subtracted from the number of events in 
claims record to obtain the concordance between the 
two data sources. When the result was “0”, “total agree-
ment” was assigned to the patient-reported information. 
When the result was negative, the information provided 
by the participant was considered an overestimation of 
utilization, because the number of self-reported events 
was higher than their corresponding administrative 
claims. When the result was positive, an underestimation 
was assumed. To estimate the quantitative concordance 
between self-reported and administrative data, intraclass 
correlation coefficients (ICC) were calculated using the 
icc() function from the R irr package [32]. To assess the 
strength of agreement using ICC, we utilized the inter-
pretation guidelines proposed by Koo and Li (2016) 
[33] (≤ 0.49 poor, 0.50–0.74 fair, 0.75–0.90 good, ≥ 0.91 
excellent). To provide a visual assessment of differences 
between self-reported events and those recorded in 
administrative data Bland–Altman plots were used. The 
correlation between the number of utilizations from the 
two data sources was assessed using the Spearman corre-
lation coefficient (ρ), computed by the cor.test() function 
from the R stats package [26].

In addition to the analyses of HCU categories, which 
combine several single services, the divergences between 
the data sources were investigated for the subcatego-
ries within inpatient and outpatient settings, and sub-
classes of medications. Additionally, healthcare services 
were grouped into two broad subgroups: psychiatric 
and somatic services. Finally, to analyze the effect of 
distinct variables on differences in the concordance of 
resource use between the two data sources, univariate 
and multivariate logistic regression models reporting 
odds ratios and 95% confidence intervals were specified. 
Each dependent variable was coded binary (1 indicating 
agreement; 0 indicating disagreement). Linear regres-
sion models were used to assess factors associated with 
overreporting or underreporting the number of events 
(days/contacts). Here, the dependent variable was the dif-
ference between self-reported and administrative data. 

Positive values indicated an overreporting of utilization 
in self-reports compared to administrative data, while 
negative values indicated an underreporting. For all mod-
els, several characteristics that have been suggested to 
affect the accuracy of self-reports or administrative data 
were evaluated [34], including age, sex, living situation, 
education status, the length of stay in hospitals or day-
care facilities and the number of outpatient visits. Signifi-
cance was set at a value of p ≤ 0.05.

Results
Baseline characteristics
In total, 1150 patients who met inclusion criteria were 
eligible for the analysis. Of these, 274 (23.8%) individu-
als with valid informed consent to using claims data for 
scientific purposes and medically insured by one of the 
cooperating SHIs were successfully linked to administra-
tive records and therefore included in the current study. 
The remaining 876 patients from the primary dataset 
were unable to be linked due to the unavailability of their 
claims data. Table  1 presents the descriptive statistics 
of participants in both datasets. Importantly, no appar-
ent differences were observed between the linked and 
unlinked patients.

The average age of linked participants was 47.8  years 
(SD ± 14.2, range = 19–85, median = 49  years), approxi-
mately half of them were male (52.92%), and 67.15% 
were in psychiatric treatment for more than 5  years. In 
total 21.53% were identified with mental and behavio-
ral disorders due to use of alcohol, 18.25% suffered from 
schizophrenia, schizotypal and delusional disorders, and 
60.22% were diagnosed with mood affective disorders. 
Participants were mostly single (45.99%) and lived pre-
dominantly in an independent accommodation (86.86%).

Agreement between self‑reported and administrative data 
for dichotomous reporting on healthcare utilization
Table  2 shows a detailed comparison of self-report and 
administrative measures for healthcare utilization (yes/
no) within specific sectors. The table presents the utiliza-
tion of healthcare services over a 6-month period before 
the baseline assessment, and the use of medication in the 
previous month. See Supplementary Fig.  2, for further 
details on data sources overlap.

The prevalence of utilization based on administrative 
records was higher than that based on self-reported data, 
except for day-care services. There was a high degree of 
concordance between data sources, with values rang-
ing from approximately 86.1% for day-care to 63.9% for 
outpatient care (Table 2). Kappa-values varied across set-
tings, ranging from 0.03 for overall outpatient services to 
0.67 for use of day-care services. After considering preva-
lence and bias, PABAK ranged from 0.28 (outpatient) to 
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0.72 (day-care) and was markedly higher than the unad-
justed kappa values for most of the resource categories. 
Self-reported use of inpatient and outpatient services, 

and use of medications had higher levels of sensitivity 
than specificity, whereas self-reported day-care service 
had higher specificity than sensitivity. Agreements for 

Table 1 Sociodemographic and clinical characteristic of participants

F10, mental and behavioral disorders due to use of alcohol; F20-F23, Schizophrenia, schizotypal and delusional disorders; F30-F39, mood affective disorders
a Year of baseline assessment
b CASMIN classification: Primary (1a), Secondary (1b, 1c, 2a, 2b, 2c_gen, 2c_voc) and Tertiary (3a, 3b)

Differences between groups were tested with a chi-squared test for all binary parameters and with a Mann–Whitney U test for the continuous parameter

Variables Linked (n = 274) Not Linked (n = 876) p‑value

Sex—n (%) 0.18

 Male 145 (52.9) 420 (48.0)

 Female 129 (47.1) 454 (51.8)

 Missing 0 (0.0) 2 (0.23)

Age in years—mean (SD) 47.8 (14.2) 46.1 (14.9) 0.08

Age in years—median [Min–Max] 49 [19–85] 47 [18–92]

Age groups—n (%) 0.14

 18-24 12 (4.4) 66 (7.5)

 25-44 96 (35.0) 335 (38.2)

 45-64 140 (51.1) 382 (43.6)

 65 years + 26 (9.5) 91 (10.4)

 Missing 0 (0.0) 2 (0.2)

Index year – n (%)a 1.00

 2018 138 (50.4) 441 (50.3)

 2019 136 (49.6) 435 (49.7)

Years since first psychiatric treatment—n (%) 0.51

 ≤ 5 years 90 (32.8) 309 (35.27)

 > 5 years 184 (67.2) 567 (64.73)

Main diagnosis—n (%) 0.97

 F10 59 (21.5) 180 (20.6)

 F20-23 50 (18.2) 132 (15.0)

 F30-39 165 (60.2) 477 (54.4)

 Other 0 (0.0) 87 (9.9)

Marital status – n (%) 0.37

 Single 126 (46.0) 429 (49.0)

 Married 64 (23.4) 210 (24.0)

 Married, but living separated 10 (3.6) 47 (5.4)

 Divorced 53 (19.3) 137 (15.6)

 Widowed 12 (4.4) 28 (3.2)

 Missing 9 (3.3) 25 (2.8)

Education Level—n (%)b 0.40

 Primary 65 (23.7) 213 (24.3)

 Secondary 160 (58.4) 471 (53.8)

 Tertiary 34 (12.4) 143 (16.3)

 Missing 15 (5.5) 49 (5.6)

Living situation—n (%) 0.14

 Independent accommodation 238 (86.9) 797 (91.0)

 Supervised accommodation 16 (5.9) 27 (3.1)

 Homeless 6 (2.2) 18 (2.0)

 Other 6 (2.2) 12 (1.4)

 Missing 8 (2.9) 22 (2.5)
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home treatment and concordance between self-reported 
medication use and prescribing data in administrative 
records across different drug classes are provided in Sup-
plementary Tables 4 and 5, respectively (Additional File 
1).

Excluding all cases with any missing self-report utili-
zation (Supplementary Table 2) led to somewhat higher 
levels of raw agreement. However, calculating kappa val-
ues became notably challenging or impossible due to the 
limited number of instances where patients self-reported 
“0 (zero)” for utilization, resulting in smaller coefficients.

Agreement between self‑reported healthcare utilization 
and administrative data for quantity reporting
Table 3 shows the accuracy of self-reports in terms of the 
resource utilization volume, i.e., length of stay in hospital 
in days and number of outpatient contacts.

Overall, participants self-reported on average 33.2 
(SD ± 43.6) inpatient days, 14.9 (SD ± 31.2) days in day-
care hospitals, and 7.1 (SD ± 9.9) outpatient visits, while 
the administrative claims data indicated on average 38.2 
(SD ± 39.5) inpatient days, 10.5 (SD ± 23.3) days in day-
care hospitals, and 12.0 (SD ± 12.1) outpatient visits. 
When considering administrative records as a reference, 
most participants accurately estimated the length of stay 
in day-care hospitals (68.6% including responses of zero) 
but tended to predominantly under-report both inpa-
tient days (46.0%) and outpatients visits (67.2%) (Fig. 1). 
Despite the significant proportion of discordance in the 
outpatient sector, it is noteworthy that approximately 
45.7% of participants who over or underreported the 

number of medical visits were found to deviate by a mar-
gin of ± 1 to 5 contacts (Supplementary Fig. 3).

Excluding all cases with missing quantity self-report 
utilization (Supplementary Table  3) resulted in notice-
ably lower levels of raw agreement, yet the coefficients 
of agreement remained similar or approximated those 
obtained when coding missing data as non-utilization.

Figure  2 displays Bland–Altman plots comparing the 
number of events (hospital days/outpatient visits) by self-
reported data with the number of events in administra-
tive records.

The frequency of higher positive average differences 
between data sources suggests a bias towards under-
reporting the true number of inpatient days and outpa-
tient contacts. The correlation between administrative 
and self-reported data is illustrated in Supplementary 
Fig.  4, and the corresponding correlation coefficients 
are provided in Supplementary Table  6. Agreement 
between data sources ranged from minimal for outpa-
tient contacts (ICC = 0.22) to moderate for day-care 
services (ICC = 0.65). When psychiatric and somatic ser-
vice utilization were examined separately, ICC was only 
slightly better for inpatient psychiatric care (psychiatric 
departments = 0.57 vs somatic services = 0.42), and out-
patient somatic care (somatic services = 0.23 vs psychi-
atric care = 0.22). Quantitative agreement between data 
sources for the different components of inpatient and 
outpatient services are shown in Supplementary Tables 7 
and 8 (see Additional File 1), respectively. Due to the 
small number of patients reporting on the number of 
contacts with healthcare professional in home treatment 
(less than 10%) and use of somatic services in day-care 

Table 2 Proportion of patients by source and concordance between self-reported and administrative data for utilization of health care 
services and use of medications (n = 274)

Abbreviations: AR Administrative records, SR Self-reported data, CI Confidence Interval, kappa Cohen’s kappa measure of inter-rater agreement, PABAK Prevalence and 
Bias Adjusted Kappa
a In the statistical analyses, answers “zero (0)” and missing in the questionnaire were merged into “no utilization”
b Total number of participants using medical services who were identified by self-reported and/or administrative data
c The percentage of agreement indicates concordance between self-reported and administrative data based on the same result (both indicated an event, or both 
indicated no event)

Source Inpatient Day‑care Outpatient Medications

Missing SR—n (%)a 90 (32.8) 189 (69.0) 97 (35.4) 83 (30.3)

Total utilization—n (%)b 215 (78.5) 100 (36.5) 268 (97.8) 238 (86.9)

Utilization in SR—n (%) 183 (66.8) 85 (31.0) 176 (64.2) 188 (68.6)

Utilization in AR—n (%) 195 (71.2) 77 (28.1) 261 (95.3) 204 (74.4)

Utilization in AR and in SR—n (%) 163 (59.5) 62 (22.6) 169 (61.7) 154 (56.2)

Agreement—n (%)c 222 (81.0) 236 (86.1) 175 (63.9) 190 (69.3)

Kappa [95% CI] 0.56 [0.45–0.66] 0.67 [0.57–0.76] 0.03 [-0.04–0.1] 0.25 [0.13–0.37]

PABAK [95% CI] 0.62 [0.52–0.71] 0.72 [0.63–0.80] 0.28 [0.16–0.39] 0.39 [0.27–0.50]

Sensitivity—% [95% CI] 83.6 [77.5–88.3] 80.5 [69.6–88.3] 64.8 [58.6–70.5] 75.5 [68.9–81.1]

Specificity—% [95% CI] 74.7 [63.4–83.5] 88.3 [82.8–92.3] 46.2 [20.4–73.9] 51.4 [39.3–63.4]
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Table 3 Differences in healthcare resource use between administrative records and self-reported data for different medical services 
from the inpatient, day-care, and outpatient settings (n = 274)

For calculation purposes, administrative records were treated as the reference for resource utilization

Abbreviations: AR Administrative records, SR Self-reported data, ICC Intraclass correlation coefficient, 95% CI 95% confidence interval, SD Standard Deviation
a In the statistical analyses, answers “zero (0)” and missing in the questionnaire were merged into “no utilization”
b Somatic services were not found in administrative data
* Too few cases to analyze

Settings Psychiatric care Somatic Services All‑cause

Inpatient
 Missing SR—n (%)a 100 (36.5) 256 (93.4) 94 (34.3)

 Number of days SR- Mean (SD) 32.2 (43.1) 2.0 (7.1) 33.2 (43.6)

 Number of days AR—Mean (SD) 36.3 (38.2) 2.0 (7.1) 38.2 (39.5)

 ICC [95% CI] 0.51 [0.42–0.59] 0.42 [0.32–0.52] 0.51 [0.41–0.59]

Day-careb

 Missing SR—n (%)a 195 (71.2) 269 (98.2) 192 (70.1)

 Number of days SR- Mean (SD) 13.6 (29.4) 1.4 (11.9) 14.93 (31.3)

 Number of days AR—Mean (SD) 10.5 (23.2) 0.0 (0.0) 10.53 (23.2)

 ICC [95% CI] 0.72 [0.66–0.78] * 0.65 [0.58–0.72]

Outpatient
 Missing SR—n (%)a 133 (48.5) 150 (54.7) 101 (36.9)

 Number of contacts SR- Mean (SD) 4.5 (8.1) 2.6 (4.4) 7.1 (9.9)

 Number of contacts AR—Mean (SD) 4.6 (10.1) 7.3 (6.6) 12.0 (12.1)

 ICC [95% CI] 0.22 [0.1–0.33] 0.23 [0.03–0.4] 0.22 [0.1–0.33]

Fig. 1 Concordance on healthcare resource use between administrative records and self-reported data in the inpatient, day-care, and outpatient 
settings, stratified by psychiatric, somatic, and all-cause services. Note that agreement on the number of events (days in hospital/contacts 
with healthcare professionals) included zero responses (i.e., self-reported data and administrative data indicate no event)
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hospitals (less than 2%), ICCs of these categories could 
not be calculated (see Supplementary Table  4 in Addi-
tional File 1 and Table 3, respectively).

Influence of variables on difference in agreement 
of healthcare utilization
Logistic regression results for the agreement of resource 
utilization (concordance on resource use by setting: 
no = 0/yes = 1) are shown in Table 4.

In the univariate analyses, the only statistically sig-
nificant associations found were between marital sta-
tus and utilization of inpatient and outpatient services. 
Married or living as married adults were more likely to 
recall the occurrence of any inpatient event (OR [95%-
CI] = 2.48[1.00–6.14]) and outpatient visit (OR [95%-
CI] = 2.81[1.41–5.59]) compared with their counterparts 
who were either single, married but living separated, 
divorced, or widowed. In terms of the magnitude and 
direction of effect, the results of multivariate analysis 
are similar. Marital status again attained statistical sig-
nificance for the association with outpatient services. 
Additionally, individuals in psychiatric treatment longer 
than 5  years were also more likely to correctly report 
any outpatient visit in the multivariate model (OR [95%-
CI] = 1.82[1.03–3.23]). For inpatient and day-care ser-
vices, and medication use, no predictor had a consistent 
association with the agreement between data sources.

Next, linear regression models were used to assess 
the predictors of under- or overreporting for volume 

utilization measures. Table  5 shows regression coeffi-
cients for socio-demographic predictors of the difference 
in the number of events (days/contacts) measured with 
administrative records versus self-reported data. For the 
outpatient sector, the statistically significant factors were 
sex, age, and number of events. Males tended to over-
report outpatient visits, while increase in age resulted 
in underreporting of outpatient contacts. An increase 
in the number of inpatient days and outpatient contacts 
resulted in overreporting of events in the respective 
sectors.

Discussion
Inpatient and day‑care services
Our findings regarding concordance on any stay in hos-
pital or day-care facilities and their volume of utilization 
align partially with previous research [14, 35–38]. The 
agreements observed for inpatient and day-care services 
were weak and moderate respectively. The Kappa were 
slightly lower than that reported in studies using hospi-
tal computerized claims databases [14, 35], but higher 
than that using GP records [36, 37] or administrative data 
from medical service plans [38].

Quantitative comparison with previous investigations 
is challenging due to variations in study design and 
measures of concordance. These differences in meth-
odology and comparability may explain the observed 
variations in results. For instance, some studies did not 
include non-psychiatric care, while others combined 

Fig. 2 Bland–Altman Plots for the number of days (a, b) or number of contacts (c) found in both data sources. The average of the two 
measurements is plotted along the horizontal axis and the difference between the two methods is plotted along the vertical axis
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data from hospital admissions and day-care facilities 
into a single variable. Studies examining psychiatric 
and psychosomatic services, either combined or sepa-
rately, revealed minimal to weak agreements between 
self-reported data and GP records for various types of 
hospital services [36, 38], while moderate agreement 
was found between CSSRI data and hospital records for 
combined psychiatric inpatient and day-care services 
[14]. In the current study, when considering admission 
reports from hospitals and day-care facilities separately 
and adjusting for prevalence and bias, moderate agree-
ment coefficients were found between self-reports and 
health insurance claims data for resource utilization.

Regarding volume of service utilization, fair con-
cordance was found for the overall inpatient sector, 

and again our correlation values were lower than those 
found in the study using hospital records [14] and 
higher or similar to those using GP records [37]. Agree-
ment on the length of stay in day-care facilities was the 
strongest found in our analysis, contrary to previous 
investigations reporting low agreement for day-care 
services [13, 14]. While the agreement mainly stemmed 
from a significant proportion of respondents reporting 
no service utilization, 36.5% of patients received day-
care treatment in at least one data source, potentially 
contributing to higher correlation values in our study. 
Notably, 59.8% of our sample received treatment in 
FIT hospitals, where inpatient treatment intensity was 
shown to be reduced in association with an increase in 
day-care [39]. The potential positive effect of this factor 

Table 4 Odds ratio and corresponding 95% confidence intervals from the logistic regression models for the overall agreement on any 
utilization (yes/no) by healthcare resource

Significant associations (P ≤ 0.05) are denoted in bold
a female
b  ≤ 5 years
c Single/Married but living separated/ Divorced/ Widowed
d Primary/Secondary
e Supervised accommodation/Homeless/Other

Predictor Inpatient Day‑care Outpatient Medication

Univariate models
 Sex 
  Malea

0.87[0.47–1.59] 1.01[0.51–2.01] 0.66[0.4–1.08] 1.18[0.71–1.98]

 Age (years) 1.01[0.99–1.03] 1.01[0.98–1.03] 1.01[0.99–1.03] 1.01[0.99–1.03]

 Age group
 65 + years

0.75[0.35–1.58] 0.93[0.38–2.26] 1.16[0.6–2.24] 0.69[0.36–1.32]

 Time since  1st  treatmentb

 > 5 years
0.99[0.52–1.89] 0.93[0.45–1.95] 1.47[0.88–2.48] 1.3[0.76–2.23]

 Marital  Statusc

 Married/living as married
2.48[1.00–6.14] 0.87[0.4–1.91] 2.81[1.41–5.59] 0.85[0.47–1.56]

 Education  Leveld

 Tertiary
3.89[0.9–16.85] 1.71[0.49–5.93] 1.32[0.6–2.91] 1.41[0.61–3.27]

 Living  situatione

 Independent accommodation
1.98[0.82–4.81] 1[0.33–3.06] 2.01[0.91–4.43] 0.36[0.12–1.06]

Multivariate models
 Sex
  Malea

0.9[0.44–1.82] 0.96[0.45–2.07] 0.7[0.39–1.24] 1.05[0.59–1.89]

 Age (years) 1.01[0.98–1.05] 1.02[0.98–1.06] 1[0.98–1.03] 1.02[0.99–1.05]

 Age group
 65 + years

0.37[0.11–1.21] 0.59[0.16–2.16] 0.65[0.25–1.72] 0.39[0.15–1.03]

 Time since  1st  treatmentb

 > 5 years
1.21[0.59–2.46] 0.74[0.33–1.66] 1.82[1.03–3.23] 1.38[0.77–2.47]

 Marital  Statusc

 Married
1.99[0.75–5.25] 0.74[0.3–1.81] 2.34[1.12–4.91] 0.77[0.4–1.5]

 Education  Leveld

 Tertiary
3.2[0.72–14.26] 1.73[0.48–6.18] 1.13[0.49–2.6] 1.46[0.61–3.52]

 Living  situatione

 Independent accommodation
1.62[0.61–4.33] 1.14[0.35–3.71] 1.86[0.79–4.39] 0.32[0.09–1.14]

 Nagelkerkes R2 0.22 0.12 0.22 0.19
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on patients’ recall of day-care services cannot be ruled 
out, necessitating further investigation.

Outpatient services and medication use
In our study, only a minimal agreement between self-
reports and claims-based data was found regarding the 
utilization of outpatient services and medication usage. 
Limited literature exists on the accuracy of self-reports 
compared to data records for combined outpatient ser-
vices and prescribed medications in mental health popu-
lations [37, 40]. For the general population, kappa values 
for the concordance of outpatient events have typically 
ranged from weak to moderate depending on the medical 
specialty [41–43]. Medication utilization shows moderate 
to strong concordance, depending on the specific drug 
classes [44, 45].

Our results on the dichotomous agreement between 
data sources for outpatient services and medication use 
are similar to those found in individuals with chronic 
conditions [46–48]. As both outpatient service utiliza-
tion and medication use were underreported when com-
pared to administrative data, poor health status may 
have affected the recall of utilization and consequently 
the agreement for less significant or salient events. On 
the other hand, a previous study has found no associa-
tion between disagreement and psychiatric diagnosis for 
the recall of outpatient events [49]. In addition, since we 
coded missing data as negative self-reports of resource 

utilization, it was not possible to differentiate between 
participants who intended to deny outpatient services or 
medication use and those with no motivation to record 
and report their data. Alternatively, the lower preva-
lence of self-reported medication use may be indeed 
due to inaccuracies in administrative data. For exam-
ple, a considerable percentage of individuals prescribed 
antidepressants choose not to initiate or prematurely 
discontinue treatment, while still being registered in the 
database [50]. In addition, in the administrative records, 
any prescription within 3 months before baseline assess-
ment was considered a positive event, while CSSRI 
focused specifically on medications for mental disorders.

Regarding volume of service utilization for outpatient 
contacts, only a poor agreement was found in our study 
for outpatient services combined using insurance claims 
as a comparator. Correlation and agreement were found 
by our study to be better for predominant care (i.e., psy-
chiatric services) than somatic services, similarly to what 
has previously been reported for epilepsy patients [51]. 
The observed underestimation of the number of overall 
outpatient contacts (67.2%, -4.8 contacts) was attributed 
to reports on the number of GP visits. This finding is sup-
ported by one [37], but not by other previous investiga-
tions [11, 51, 52]. In some cases, underreporting of GP 
contacts may occur when patients who also have regular 
contacts in mental health facilities misremember whether 
the doctor visit was a general or a psychiatric contact.

Table 5 Multivariate linear regression models for predictors of differences between self-reported and administrative data for the 
volume of utilization (number of days/contacts) by healthcare resource

Significant associations (P ≤ 0.05) are denoted in bold
a Days/contacts from administrative records

Predictor Inpatient Day‑care Outpatient

Beta SE Beta SE Beta SE

Sex 
(0 = Female, 1 = Male)

-0.08 5.23 -1.79 3.15 ‑4.88 1.17

Age (years) 0.30 0.24 -0.05 0.15 0.11 0.05
Age group 
(0 = 18–64, 1 = 65 +)

-0.86 8.82 3.73 5.32 -1.37 1.98

Time since  1st treatment 
(0 =  ≤ 5 years, 1 =  > 5 years)

3.14 5.24 -1.13 3.16 2.07 1.18

Marital Status 
(0 = Married/living as married, 1 = other)

-1.50 6.02 -1.95 3.63 -1.45 1.35

Education Level 
(0 = primary/secondary, 1 = tertiary)

7.08 7.35 -0.60 4.44 -0.71 1.65

Living situation 
(0 = independent accommodation, 1 = other)

-15.60 8.38 1.11 5.05 1.54 1.88

Number of inpatient  daysa ‑0.42 0.06 - - - -

Number of days in day-carea - - -0.08 0.07 - -

Number of outpatient  contactsa - - - - ‑0.62 0.05
Explained variance—R2 0.2 0.01 0.47
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The number of self-reported outpatient contacts was 
observed to have an important impact on the total agree-
ment of the number of events. However, in contrast to 
previous investigations [34], patients in our study with 
a greater number of outpatient visits were more likely 
to overreport than underreport the number of outpa-
tient contacts. On the other hand, there are also plausible 
explanations for this result; our sample consisted of par-
ticipants with mental disorders who use many different 
types of health service, such as complementary and ther-
apeutic care. It is possible that subjects confused these 
with outpatient visits, which were then consequently 
over-reported. In fact, similar findings on overreport-
ing have been found for individuals with self-rated poor 
health status in general population-based studies [42, 53].

Consistent with previous findings [34, 49, 54] and as 
expected due to memory impairment, increasing age was 
a significant determinant of underreporting outpatient 
contacts. Concerning the agreement on the utilization 
(yes/no) of outpatient services, married status and being 
in psychiatric treatment for more than 5 years were asso-
ciated with a greater likelihood of concordance. Being 
married can be associated with positive social support 
for a patient’s engagement in medical treatment [55] and 
possibly with better recall of the services used, at least in 
the outpatient setting. Likewise, people in a longer period 
of psychiatric treatment could be more concerned with 
their health and more engaged in their treatment pro-
viding a more correct estimation on the use of services. 
However, more research is needed to confirm these 
conjectures.

Limitations
Due to the nature of the questions in CSSRI lacking 
response alternatives, missingness was assumed to indi-
cate non-use. This approach may have led to potential 
misclassification, but we do not believe it influenced the 
disagreement between data sources. In the last section of 
the questionnaire, which included “yes/no” checkboxes, 
96% of participants attempted to answer at least one sub-
sequent item. Some missing data were likely due to struc-
tural design or lack of utilization, rather than refusals to 
respond. For example, dates of admission and discharge 
were missing for patients without hospitalization events. 
In such cases where missing responses were due to 
design or lack of utilization, it was reasonable to assume 
that the missing items represented non-use. To address 
potential biases, we conducted an additional analysis by 
excluding missing data. Consistent with a previous report 
[56], we found only minor differences in the coefficient of 
agreements when missing responses were excluded (Sup-
plementary Table 3).

The assessment of outpatient services involved cap-
turing the exact number of contacts or their frequency, 
which may introduce inaccuracies due to the exclusion of 
patients who provided unclear responses. However, our 
analysis revealed that approximately 73% of participants 
provided specific numerical values for their contacts, 
indicating a substantial proportion of precise responses 
(Supplementary Fig. 1).

The 6-month recall period used in our analyses may 
introduce potential bias, particularly for psychiatric 
patients who frequently utilize services. This longer recall 
period can affect the accuracy and reliability of self-
reported data, potentially leading to underreporting or 
recall errors. While studies with shorter recall periods or 
more frequent assessments can provide more precise and 
reliable data on service utilization in psychiatric popula-
tions, it is important to acknowledge that research on the 
effects of new and alternative approaches to care requires 
longer observation periods. Implementing shorter obser-
vation periods would require more frequent data col-
lection points in longitudinal studies, which should be 
carefully evaluated to minimize the risk of loss-to-follow-
up, especially among vulnerable patient groups.

In terms of the coverage of claims data, it is important 
to note that certain complementary and non-medical 
services fall outside the scope of German SHI funds, lim-
iting their assessment in this study. Furthermore, poten-
tial gaps in the administrative data may arise from coding 
errors, incomplete or delayed claim submissions. It is also 
essential to consider that self-reported data, reliant on 
individual recall and perception [34], may introduce the 
possibility of misinterpreting the specific type of health-
care service mentioned in the questionnaire.

The unadjusted kappa values remain consistently low, 
even when a large proportion of concordant pairs is 
observed, such as in the case of outpatient contacts and 
medication use. Furthermore, our data exhibited a high 
frequency of zero occurrences, posing challenges for cal-
culating the ICC, which assumes a normal distribution 
of the data. It is important to consider that the compa-
rability of kappa and ICC values across countries may be 
limited due to potential variations in healthcare systems. 
However, certain outcomes of interest, such as inpatient 
days and outpatient visits, are common in many coun-
tries. To enhance interpretability and facilitate future 
comparisons, our findings were presented using absolute 
numbers and cross tables for both data sources. When 
statistically evaluating HCU data from different sources, 
it is advisable to consider a combination of agreement 
indicators rather than relying on single measures alone.

Finally, it is important to highlight that the linkage 
to claims data was limited to only 274 patients due to 
administrative data availability. This smaller subset of 
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participants may introduce selection bias, potentially 
limiting the generalizability of our findings. However, we 
compared the characteristics of linked and non-linked 
participants and found no significant differences at 
baseline. This suggests that the linked subgroup is rep-
resentative of the larger cohort, mitigating concerns of 
bias introduced by limited sample size in the linkage sub-
group. In addition, it is important to recognize that our 
study focused exclusively on psychiatric patients. While 
this allowed us to examine service utilization patterns 
within this specific population, it also limits the gener-
alizability of our findings to other populations. There-
fore, caution should be exercised when extrapolating the 
results to broader healthcare contexts and diverse patient 
groups.

Conclusion
In summary, we found relatively high absolute concord-
ance on resource utilization across all settings, but due to 
the differences among positive and negative agreements, 
the kappa values were generally low. Inclusion of PABAK, 
an indicator less sensitive to sampling bias and preva-
lence, resulted in consistently higher agreement rates in 
our study. Frequent events, such as outpatient appoint-
ments, were less accurately reported than less frequent 
and possibly more salient events, such as hospital admis-
sions (inpatient and day-care). However, a substantial 
proportion of participants exhibited minimal disagree-
ments, with discrepancies falling within a narrow margin 
of ± 1 to 5 contacts. Based on the results of our study, it 
can be inferred that the German CSSRI and SHI funds 
data demonstrate better compatibility and agreement 
for hospital admissions (inpatient and day-care) within 
a 6-month recall period. However, for outpatient visits 
and medication use, the level of agreement between these 
data sources is found to be less accurate. Results derived 
from investigations relying on just one of these data 
sources must be interpreted with caution. Alternatively, 
conducting individual-level linkages of primary and sec-
ondary data could improve data quality and strengthen 
the findings.
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