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Abstract 

Background: Chronic cardiovascular diseases demand continuous care from general practitioners and medical 
specialists. Especially in fragmented healthcare systems, such as in Germany, a large body of research is devoted to 
the improvement of care continuity. Meanwhile, measuring continuity of care itself has been a challenge due to the 
absence of validated instruments. In 2011, the Dutch Nijmegen Continuity Questionnaire (NCQ) was developed and 
validated to measure continuity of care across care settings from the patients’ perspectives in the Netherlands. Its 
applicability in other countries and health systems, however, has rarely been tested. We therefore aimed at assessing 
the applicability of the Nijmegen Continuity Questionnaire to the German health care context. 

Methods: We translated and applied the original NCQ to an ambulatory cardiovascular care setting in Germany. 
Qualitative interview data and quantitative survey data on our adaptation were collected from patients in 27 general 
practices within the German states of Baden-Wuerttemberg and Rhineland-Palatinate. Qualitative data on under-
standability and clearness of the questionnaire was obtained using semi-structured telephone interviews and think 
aloud-protocols. Quantitative data was obtained through an anonymous written questionnaire containing the trans-
lated NCQ items to assess applicability of our translation. We performed confirmatory and exploratory factor analyses 
based on the original NCQ-structure mapped to general practitioners and an aggregated analysis of general practi-
tioners and cardiologists combined.

Results: A total of 6 patients participated in the interviews and a total of 435 patients participated in the written 
survey. The interviews showed that, overall, patients had little difficulties comprehending and answering to our trans-
lation of the NCQ. The confirmatory factor analyses then showed that the structure of the original NCQ with 12 items 
and 3 latent factors can also be found in the German context. However, a simpler 2-factor-structure would also fit well 
with the data.

Conclusion: A German translation of the NCQ yielded a factor structure comparable to the original version and 
proved to be understandable for patients.

Trial registration: The project underlying the study was registered on November 7, 2019 in the German Clinical Trials 
Register (www. drks. de) under ID: DRKS00019219.
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Background
Chronic cardiovascular diseases like coronary heart dis-
ease and chronic heart failure are among the main causes 
of death around the world [1]. They require continu-
ous care of general practitioners and medical specialists 
alike. However, it can be challenging to achieve this. In 
Germany, the healthcare system is fragmented [2, 3], 
not only when it comes to cardiovascular care: General 
practitioners and medical specialists work in office-based 
ambulatory practices that are independent from each 
other. Meanwhile, hospitals mostly provide inpatient and 
emergency care. Information exchange and care coor-
dination in the ambulatory sector vary, leading to gaps 
in the continuity of care for patients. There is a large 
body of research exploring these issues and evaluating 
interventions to enhance integrated care. However, the 
measurement of continuity of care itself is hampered by 
inconsistent definitions and absence of validated meas-
ures. Over the years, various instruments have been 
developed to measure continuity of care from different 
perspectives and across various areas of health care [4]. 
Prominent examples include the Bice-Boxerman Con-
tinuity of Care Index that focuses on visits, number of 
care providers involved and referrals [5] or the Usual Pro-
vider of Care index that focuses on visits with one’s own 
health care provider [6]. However, these measures do not 
necessarily reflect patients’ experiences. In 2011, Uijen 
et al. developed the Nijmegen Continuity Questionnaire 
(NCQ), designed to measure continuity of care across 
care settings from the patients’ perspectives: The 12-item 
questionnaire proved to be reliable and valid for measur-
ing the continuity of primary care in the Netherlands. Its 
applicability in other countries and health systems was 
assumed for countries where the general practitioner 
plays a gatekeeping role similar to the Netherlands, but 
it had not been tested [7, 8]. Since then, sporadic and 
mixed international evidence has been gathered on the 
applicability of various translations in several settings: A 
Chinese version of the NCQ in a sample of hypertension 
patients in a tertiary clinic [9], a Norwegian version in a 
sample of patients with various conditions in rehabilita-
tion institutions [10] and a Hebrew version in a sample 
of patients with various cancer types who received oral 
anticancer therapy in oncology centres [11]. Our study 
aimed to manufacture a German translation of the NCQ 
and examine its applicability and usefulness to measure 
continuity of care in the ambulatory setting in Germany 

regarding general practitioners and practice-based cardi-
ologists from the patients’ perspectives.

Methods
Study design
A mixed-methods observational study was conducted 
in the German states of Baden-Wuerttemberg (approxi-
mately 11 million inhabitants) and Rhineland-Palatinate 
(approximately 4 million inhabitants). The study was part 
of the project ExKoCare on the coordination of ambu-
latory cardiovascular care within general practices and 
between general practices and cardiologists [12]. The pro-
ject obtained ethics approval by the Ethikkommission der 
Medizinischen Fakultät Heidelberg [Ethics Committee of 
the medical faculty of Heidelberg] under ID S-726/2018. 
In Baden-Wuerttemberg, an additional approval from the 
Landesärztekammer (state authorisation association for 
medical issues) was required and obtained for conduct-
ing the patient survey under ID B-F-2020–051. The study 
was performed in accordance with the Declaration of 
Helsinki. ExKoCare was registered at the German Clini-
cal Trials Register (www. drks. de) on 07 Nov. 2019 under 
ID DRKS00019219. The following descriptions adhere to 
the STROBE Checklist [13] on cross-sectional studies for 
the quantitative part of the study and the COREQ guide-
lines [14] for the qualitative part of the study.

Study sample and recruitment
For the qualitative part of the study we aimed at recruit-
ing a convenience sample of n = 10 adult patients with 
three chronic conditions, at least one of them being a 
cardiovascular one. Furthermore, they had to be able to 
participate and complete the study cognitively. Since we 
expected a response rate of about 50%, documents for a 
total of 20 suitable patients were prepared. In Decem-
ber 2021, patients were approached in a primary care 
research practice associated with our department. A 
total of 12 eligible patients were identified. They were 
approached by the practice assistant and personally 
received an envelope containing necessary background 
information as well as a form where they had to give 
written informed consent to participate. The practice 
assistant received a compensation of 150 € for recruit-
ing patients and each patient was offered 30 € as a mon-
etary incentive for participation. Patients who wished to 
participate had to send the signed written consent form 
directly to us. Hence, the practice involved in recruitment 
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was unable to find out who actually participated and only 
knew who they handed the documents out to.

For the quantitative part of the project, we aimed to 
recruit a total of 600 patients from 40 different general 
practices, hence we aimed at 15 patients per practice. 
Here, we also aimed at recruiting patients who suffered 
from three chronic conditions, at least one of them being 
a cardiovascular one, preferably coronary heart disease 
and/or chronic heart failure to ensure a certain com-
plexion that required them to be regularly seen by gen-
eral practitioners and cardiologists alike. The general 
practices were participants in the ExKoCare project. The 
written questionnaires for the ExKoCare project includ-
ing the NCQ questions and necessary background infor-
mation were mailed out to the general practices. Each 
practice was asked to support patient recruitment by cre-
ating lists of suitable patients through their practice soft-
ware and subsequently choose random patients through 
a varying pattern provided by us via telephone (e.g. 
“Starting with patient number 5 on the list, contact every 
third patient”) to avoid introducing selection bias. After-
wards, they had to forward the necessary documents 
to the respective patients. Since we expected a patient 
response rate of about 30%, we provided each practice 
with enough material enabling them to mail out a maxi-
mum of 50 questionnaires. Questionnaires were mailed 
out to the patients between October 2020 and October 
2021, depending on when the respective practice joined 
the ExKoCare project. When patients sent back the 
anonymous questionnaire, it was interpreted as consent 
since these patients were not involved in the study in 
any other way. Additional declarations of consent were 
waived by the Ethics Committee of the medical faculty 
of Heidelberg since we used blinding measurements so 
the practices were unable find out which of their patients 
responded while we were unable to track which patients 
were invited and the quantitative study was therefore 
anonymous. Similar to the qualitative phase, the practices 
only knew who they sent a questionnaire to. We could 
only link each incoming questionnaire to the respective 
practice through an ID, but not to the patients them-
selves. All practices and patients were informed about 
this in writing, as well as about the fact that returning the 
questionnaire was understood as consent.

Measurements and data‑collection
The English version of all 12 items in the NCQ was 
translated carefully by both CA and PH using a forward 
translation into German and a subsequent backwards 
translation into English. Both researchers manufac-
tured their forward- and backwards translation sepa-
rate from each other. After each translation, both 
versions were compared and possible differences were 

discussed until consensus was reached. The process was 
supervised by MW who knows general practice in Ger-
many and the Netherlands well and is proficient in Eng-
lish, German and Dutch. Our translated version of the 
NCQ can be found in Additional file  1. For the quali-
tative part of the study, we conducted semi-structured 
telephone-interviews. The interview guideline included 
our translation of the NCQ as well as two open-ended 
questions afterwards. Interviews were planned to 
roughly last 15–30 min. All interviews were conducted 
by PH who gathered experience with qualitative inter-
views over more than four years in various studies in 
the field of health services research. Patients had no 
prior relationship to the researcher except that they 
knew about him being a member of the research team 
because of the invitation letter to the study. During the 
interview, each NCQ-question and answer was read 
out similar to a computer assisted telephone interview. 
Patients were asked to answer the questions and talk 
about their thoughts and any noticeable aspects they 
faced during the interview, so we were able to make a 
think aloud-protocol. During the interview, patients 
were at least once reminded of thinking aloud. The two 
open-ended questions that followed the NCQ-ques-
tions dealt with possible difficulties regarding answer-
ing and understanding the NCQ-questions. Interviews 
were audio-recorded and no repeated interviews were 
conducted.

The quantitative part of the study consisted of a written 
questionnaire that included our German translation of 
the NCQ. In the original study by Uijen et al. [7, 8], each 
of the 12 NCQ items on personal continuity and team/
cross boundary continuity had to be answered twice: 
Once in regard to each patient’s general practitioner and 
once in regard to the medical specialist. Additionally, in 
the original study, the four items on cross boundary con-
tinuity were surveyed regarding general practitioners and 
medical specialists together.

The project underlying our study focused primar-
ily on cardiovascular care provided by general practi-
tioners and we aimed at evaluating the applicability of 
the NCQ across the ambulatory cardiology sector as a 
whole. Therefore, we decided to slightly adapt the origi-
nal approach: Like in the original study, all 12 items were 
surveyed regarding general practitioners. Then, instead 
of repeating this for cardiologists, we only surveyed the 
eight items on personal continuity regarding cardiolo-
gists. The additional four items on cross boundary con-
tinuity were surveyed regarding general practitioners and 
cardiologists together and then combined with a mean of 
the personal continuity items across general practitioners 
and cardiologists to allow for an aggregated analysis of 
cardiovascular ambulatory care.
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In the original NCQ, primary care provider and spe-
cialist had to be the most important one from each 
patient’s perspective. In Germany, patients often have 
“their” GP, meaning they are seen by the same physician 
every time they receive primary care – hence this GP can 
be assumed to be the most important primary care pro-
vider. Regarding specialists, due to the aims of the ExKo-
Care-project, we decided to fix the provider as being the 
cardiologist to ensure the desired focus on cardiovascular 
care. Typically, if patients see a cardiovascular special-
ist in Germany, this is a cardiologist. However, we can-
not ensure that the cardiologist is always perceived as the 
most important specialist by patients.

As described above, data were collected anony-
mously through the written questionnaires. Patients 
were asked to answer each of the items on a Likert-scale 
from 1 (“Fully agree”) to 5 (“Do not agree at all”). They 
were also given the option to answer “I don’t know/not 
sure” for each item. To ensure that answers represented 
the patients’ current opinions, questions only referred 
to physician appointments during the past 12  months. 
Patients that had not seen their GP or specialist during 
the past year were asked to skip the questions regarding 
the respective physician.

Data‑analysis
The interviews were transcribed verbatim. However, 
since the actual answers to the NCQ were not the focus 
here, the transcripts were then analysed only regarding 
the think aloud protocol and the two questions at the 
end of the interview guideline. There were no specific 
themes or categories defined in advance to ensure open-
ness to any issues regarding the NCQ that may arise. All 
transcripts and protocols were carefully checked by PH 
regarding aspects that affect understandability and appli-
cation of the translated NCQ to German patients. Tran-
scripts were not provided to the patients for additional 
comments.

The filled-out questionnaires were scanned, missing 
and ambiguous answers were coded respectively and a 
dataset was created. The coding of the NCQ-questions 
was reversed so that 1 now indicated the category “Do 
not agree at all” and 5 indicated the category “Fully 
agree”. Cases were only included in the factor analyses 
when there was no missing value on the respective items 
of the NCQ and the “I don’t know/not sure”-option 
was not used. This led to three subsamples in addi-
tion to the total sample: The sample for the confirma-
tory factor analysis (CFA) using NCQ-data on general 
practitioners, the descriptive sample using NCQ-data 
on personal continuity among cardiologists and the 
sample for the CFA using aggregated NCQ-data on 
both GPs and cardiologists. Sociodemographic data of 

participants were compared between the total sample 
and all three subsamples using T-tests and  Chi2-Tests. 
Respondents’ answers to all NCQ-items were then ana-
lysed descriptively using means, standard deviations 
(SD) as well as absolute and relative frequencies. For 
the CFA, we defined factors according to the original 
paper by Uijen et al. [7] with the 12 items loading on a 
total of 3 latent factors, resulting in the structure shown 
in Table  1. Model fit was assessed using Comparative 
Fit Index (CFI), Tucker-Lewis-Index (TLI), Root Mean 
Square Error of Approximation (RMSEA) and Standard-
ized Root Mean Square Residual (SRMR). We used cut-
off values as defined by Hu & Bentler, where a good fit 
is indicated by CFI and TLI > 0.9, a RMSEA < 0.06 and 
an SRMR < 0.08 [15]. Additionally, an explorative factor 
analysis (EFA) was performed to test whether other solu-
tions might also fit to the data. All quantitative analyses 
were carried out using R 4.1.0 [16].

Results
Qualitative analyses
Out of the 12 patients approached, a total of 8 patients 
returned the necessary documents and gave written con-
sent to participate in an interview. Two of these patients 
later withdrew their consent due to ongoing health issues 
which made them unavailable for an interview. Both 
did not agree to postpone the interview to a later date, 
so a total of 6 patients (4 female and 2 male) eventually 
participated in an interview. Interviews lasted between 
(roughly) 5 and 20  min and were conducted between 
December 2021 and January 2022. Regarding the setting 
of the interviews, from what we were able to see, patients 
participated from their home. In one case there was a 
non-participant present as well before the interview 
(spouse of the participant) – however, we did not learn 
whether the person remained in the room during the 
interview itself.

Overall, patients felt that the NCQ translation was easy 
to understand and that they were able to answer each 
question without noticeable difficulties.

Patient 1: “As a layman, I imagined it to be more 
complicated, but…yeah, it went well.”

Patient 4: “What I liked was that there were no 
latin words or some kind of technical terms. I think 
that’s important…because then you’d have to think 
but don’t want to make a fool of yourself by asking: 
‘Excuse me, but I don’t know what that means’.”

Patient 6: “No, there was nothing obtuse.”

Still, in one case, the term “care provider” 
(German:”Leistungserbringer”) was perceived as confusing:
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Patient 4: “Yes, when it comes to the care provider, 
that confused me. […] Cooperation of care pro-
viders in the family practice…for me, that’s not 
clearly defined. I would prefer ‘cooperation within 
the practice’. With ‘care provider’ you don’t know 
who that is […] But besides that, I understood eve-
rything quite well – this was the only aspect that 
confused me a little.”

Additionally, in one case, the ability to answer the 
question on cooperation between care providers in the 
general practice was limited at first:

Patient 4: “I can’t say that objectively. I’d say ‘neutral’, 
I don’t have the insight into how this thing is working.”

This was resolved after it was explained to the patient 
once more that the subjective impression is important 
and that they do not need to assess cooperation in an 
objective way.

Furthermore, the question on care being well con-
nected was interpreted by the patients in different 
ways—one being more focused on communication 
between the care providers and one being more focused 
on provision of equally suitable care regardless of the 
individual provider within the practice:

Patient 2: “[That] they talk to each other, I can 
have a practice assistant on the phone and they 

call me back every time […] they are able to assess 
me well.”

Patient 3: “That, when I enter the practice, that the 
assistants know what’s going on when they look into 
my file […] that, no matter which assistant is there, I 
am well cared for.”

Patient 4: “Well, that I am cared for well, and cared 
for correctly by the physician and the physician’s 
assistant.”

Patient 5: “That communication between physician 
and physician’s assistant works.”

Patient 6: ”That everything is discussed and passed on.”

Quantitative analyses
A total of 28 practices agreed to participate in recruit-
ing patients, of which 26 practices eventually sent out the 
written questionnaires of the ExKoCare-project including 
the translated version of the NCQ. Questionnaires were 
mailed out to a total of 811 patients. Four of the practices 
had fewer than the desired 15 patients who were eligible 
for the study. A total of 435 patients (53.64 %) returned 
the questionnaire. Out of the 435 patients, 287 patients 

Table 1 Factors and items in the Nijmegen Continuity Questionnaire, adapted from Uijen et al. (2011)

Factor number Factor name Item number Item name

1 Personal continuity: Care provider knows me 1 I know my general practitioner/this cardiologist 
very well

2 My general practitioner/this cardiologist knows 
my medical history very well

3 My general practitioner/this cardiologist always 
knows very well what he/she did previously

4 My general practitioner/this cardiologist knows 
my familial circumstances very well

5 My general practitioner/this cardiologist knows 
my daily activities very well

2 Personal continuity: Care provider shows commitment 6 My general practitioner/this cardiologist con-
tacts me if it is needed, I do not have to ask

7 My general practitioner/this cardiologist knows 
very well what I believe is important in my care

8 My general practitioner/this cardiologist keeps 
in contact sufficiently when I see other care 
providers

3 Team and cross-boundary continuity 9 These care providers transfer information very 
well to each other

10 These care providers work together very well

11 The care of these care providers is very well 
connected

12 These care providers always know very well 
from each other what they do
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answered all questions in the NCQ regarding their gen-
eral practitioner, 272 patients answered all questions 
regarding personal continuity in the cardiology prac-
tice and 210 patients answered all questions regarding 
both. All other patients had at least one missing value or 
checked the “I don’t know/not sure”-option at least once 
on the respective part of the NCQ. Table 2 shows basic, 
sociodemographic characteristics of the total sample and 
the subsample that was included in the confirmatory fac-
tor analyses on the NCQ regarding general practitioners.

As the table shows, the subsample is similar to the total 
sample regarding sociodemographic aspects. Significant 
differences were only found regarding age (two-tailed 
t-test, t (404) = -3.21 [95  %-CI: -4.81; -1.15], p = 0.001), 
the presence of coronary heart disease  (Chi2(1) = 6.51, 
p = 0.01) and whether the patients participated in a dis-
ease management programme  (Chi2(1) = 5.15, p = 0.02). 
Sociodemographic data on the two other subsamples 
included in the CFAs regarding cardiologists as well as 
GPs & cardiologists combined can be found in Additional 
file 2. These samples were similar to the total sample as 
well and significant differences occurred only regarding 

age, the presence of coronary heart disease, and the pres-
ence of chronic heart failure.

Subsequently, we performed a descriptive analysis of 
the items included in the NCQ, separated by the respec-
tive physician group and in total. The aggregated results 
on personal continuity are mean values from each patient 
who answered the respective question for both groups of 
physicians. The results are shown in Table 3. The numbers 
of respondents differ from Table 2 because, as explained 
above, respondents in the factor analyses were not 
allowed to have missing values on any of the respective 
variables. A detailed breakdown of the various types of 
missing values per item can be found in Additional file 3.

As the results show, patients gave the items on conti-
nuity of care in the general practice a rating between 
3.53 and 4.44 on the Likert-scale. The data regarding 
GPs showed a considerable ceiling effect on all items, 
with 16.75% - 50.48% of respondents choosing the high-
est possible category. Meanwhile, continuity of care in 
the cardiology practice was rated between 2.91 and 3.97, 
indicating a possible tendency towards the central cat-
egory on the scale. Here, we found ceiling effects on the 

Table 2 Sociodemographic characteristics of patients participating in the quantitative study

* p < 0.05; **p < 0.01

Characteristic Patients, total sample (n = 435) Patients, NCQ‑subsample 
regarding general practitioners 
(n = 287)

Age (mean (sd)) [n] 76 (8.95) [406] 75 (9.04) [269]**

Sex (n(%))

 Male 316 (72.97) 212 (73.87)

 Female 117 (27.02) 73 (25.44)

Employment (n(%))

 Not employed (retired, student, unemployed) 382 (89.67) 250 (87.11)

 Full-time employment (> 35 h/week) 34 (7.98) 24 (8.36)

 Part-time employment (< 35 h/week) 10 (2.35) 7 (2.44)

Health insurance (n(%))

 Statutory health insurance 380 (89.20) 253 (88.15)

 Private health insurance 39 (9.15) 21 (7.32)

 Self-pay patient 4 (0.94) 2 (0.70)

 Other 3 (0.70) 2 (0.70)

Cardiovascular disease for which the patient currently receives treatment (n(%))

 Hypertension 281 (64.59) 195 (67.94)

 Cardiac arrhythmia/atrial fibrillation 130 (29.89) 87 (30.31)

 Coronary heart disease 244 (56.09) 174 (60.63)*

 Chronic heart failure 67 (15.40) 50 (17.42)

 Stroke 40 (9.43) 27 (9.41)

 Peripheral vascular disease 41 (8.74) 24 (8.36)

 Aortic aneurysm 17 (3.91) 9 (3.14)

 Other 36 (8.27) 24 (8.36)

Participation in general practitioner-centred care (n(%)) [n] 204 (55.7) 142 (57.49) [247]

Participation in a disease management programme (n(%)) [n] 204 (53.13) 149 (57.31)* [260]
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first 3 items where 21.30% - 26.87% of respondents chose 
the highest possible category. Finally, we performed 
confirmatory factor analyses for general practitioners 
separately as well as a combined analysis including both 
groups. As we already mentioned in the methods section, 
the model partly replicated the original NCQ-paper [7] 
and included only cases where each item on the respec-
tive scale (GP, cardiologist, total) was answered. The two 
confirmatory factor analyses led to the factor loadings 
and standard errors (se) shown in Table 4, factor variance 
was set to 1.

Correlation between factors varied, with an overall high 
correlation between both of the “personal continuity”-
factors: The general practitioner model (Fig.  1) showed 
a correlation of r = 0.84 between factors 1 and 2, r = 0.68 
between factors 2 and 3 and r = 0.59 between factors 
1 and 3. The model had a CFI of 0.95, a TLI of 0.94, an 
RMSEA of 0.09 and an SRMR of 0.04. While CFI and 
TLI both indicated a good fit, the RMSEA of 0.09 was 

Table 3 Descriptive results on all translated NCQ-factors (separated by groups of physicians and in total)

a Items 9–12 on cooperation refer to cooperation between providers within the general practice
b Items 9–12 on cooperation refer to cooperation between the general practitioner and the cardiologist

Item 
number

Item name Result regarding general 
practitionera (mean(sd) 
[n])

Result regarding 
cardiologist 
(mean(sd) [n])

Aggregated result regarding general 
practitioner & cardiologistb (mean(sd) 
[n])

1 I know my general practitioner/this 
cardiologist very well

4.25 (0.75) [426] 3.74 (0.91) [338] 4.00 (0.68) [333]

2 My general practitioner/this cardiologist 
knows my medical history very well

4.44 (0.64) [420] 3.97 (0.86) [335] 4.21 (0.62) [325]

3 My general practitioner/this cardiologist 
always knows very well what he/she did 
previously

4.15 (0.78) [410] 3.82 (0.91) [322] 4.01 (0.68) [310]

4 My general practitioner/this cardiologist 
knows my familial circumstances very 
well

3.98 (0.95) [415] 2.91 (0.97) [320] 3.46 (0.75) [313]

5 My general practitioner/this cardiologist 
knows my daily activities very well

3.53 (0.95) [394] 2.94 (0.95) [324] 3.26 (0.80) [302]

6 My general practitioner/this cardiologist 
contacts me if it is needed, I do not have 
to ask

3.81 (1.00) [414] 3.06 (1.12) [321] 3.46 (0.83) [312]

7 My general practitioner/this cardiolo-
gist knows very well what I believe is 
important in my care

4.01 (0.78) [410] 3.45 (0.99) [318] 3.75 (0.74) [305]

8 My general practitioner/this cardiologist 
keeps in contact sufficiently when I see 
other care providers

3.80 (0.92) [407] 3.05 (1.07) [306] 3.44 (0.82) [297]

9 These care providers transfer information 
very well to each other

4.14 (0.70) [359] n.a 4.01 (0.72) [318]

10 These care providers work together very 
well

4.11 (0.74) [352] n.a 3.81 (0.85) [311]

11 The care of these care providers is very 
well connected

4.03 (0.76) [347] n.a 3.74 (0.87) [305]

12 These care providers always know very 
well from each other what they do

3.81 (0.85) [341] n.a 3.66 (0.92) [296]

Table 4 Results of the confirmatory factor analysis on the 
translated NCQ (separated by general practitioners and in total)

Factor 
number

Item 
number

General 
practitioners only 
(n = 287)

General practitioners & 
Cardiologists (n = 210)

Loading (se) Loading (se)

1 1 0.56 (0.04) 0.45 (0.04)

2 0.54 (0.03) 0.42 (0.03)

3 0.61 (0.04) 0.48 (0.04)

4 0.73 (0.05) 0.61 (0.05)

5 0.65 (0.05) 0.57 (0.05)

2 6 0.75 (0.05) 0.61 (0.05)

7 0.66 (0.04) 0.60 (0.04)

8 0.78 (0.05) 0.71 (0.05)

3 9 0.63 (0.03) 0.64 (0.04)

10 0.71 (0.03) 0.80 (0.04)

11 0.72 (0.03) 0.83 (0.04)

12 0.71 (0.04) 0.78 (0.04)
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Fig. 1 Structural equation model for the translated NCQ on general practitioners. Legend/translations Fig. 1: “Faktor1-3” = ”Factor 1-3”; “eigener_
HA_1-8″ = items 1 – 8 on personal continuity within the general practice; “koop_innerh_HA_1 – 4″ = items 9 – 12 on team continuity within the 
general practice
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on the upper threshold of being categorized as accept-
able fit, since everything above 0.1 is deemed poor [15]. 
Meanwhile, the SRMR indicated a good fit. Overall, judg-
ing by the indicators, the model fit can be categorized as 
acceptable.

The combined model that encompassed GPs and car-
diologists alike (Fig.  2) showed correlations of r = 0.87 
between factors 1 and 2, r = 0.64 between factors 2 and 
3 and r = 0.63 between factors 1 and 3. Model fit indica-
tors showed a CFI of 0.94, a TLI of 0.93, an RMSEA of 
0.11 and a SRMR of 0.04. Hence, all indicators besides 
the RMSEA indicated a rather good fit. Overall, this 
again can be seen as an acceptable fit.

Since the CFA indicated a high correlation > 0.8 
between the latent “personal continuity”-factors 1 and 2 
in both models, we decided to perform a coarse explora-
tory factor analysis (EFA) using the data of the third 
model that combined GPs and cardiologists. The results 
supported the correlation coefficients found in the CFA: 
The EFA allowed for three factors with high loadings 
(cut-off was set at 0.5) for items 1–3 on factor 3, for items 
4–8 on factor 1 and for items 9–12 on factor 2. A simpler 
structure that set the data to two factors was possible as 
well without causing insignificant items. The two-factor 
model showed high factor loadings (cut-off was set at 0.5) 
for items 1–8 on factor 1 and for items 9–12 on factor 2.

Discussion
The Nijmegen Continuity Questionnaire is a valuable 
tool to measure continuity of care from patients’ perspec-
tives. Its applicability in the German ambulatory context 
had not yet been tested. Our study applied the Dutch 
NCQ in an ambulatory, cardiovascular care setting in 
two German states. We performed qualitative telephone 
interviews and a confirmatory factor analysis with our 
empirical data and the specifications of the NCQ as 
described in the original authors’ paper [7, 8]. The trans-
lated NCQ proved to be understandable for patients and 
replicated the three domains found in the original ver-
sion, but a two domains approach seemed to fit well with 
the data structure too.

Quantitative results indicated that the factors and dis-
tribution of items in the original NCQ [7, 8] can be found 
in the German context as well. While there was no strong 
evidence against applicability of the original NCQ to our 
data, the model fit of the adaptation varied between the 
two settings we explored and showed room for some 
additional modifications. Even though the Dutch and 
German health systems have some aspects in common, 
they are not identical, so this should not be surprising – 
the original model is not completely tailored to the Ger-
man context. Furthermore, it has to be noted that, in 
recent years, the used cut-off values to estimate model 

fit introduced by Hu and Bentler have been disputed for 
their inflexibility [17]. Hence, we cannot rule out that the 
applied cut-off values might simply have been too strict 
and therefore indicated room for improvement.

Especially the personal continuity-factors “care pro-
vider knows me” and “care provider shows commitment” 
were highly correlated with r = 0.84 and r = 0.87 and our 
exploratory factor analysis indicated that these latent 
constructs largely described the same concept and could 
also be represented by one factor instead of two. How-
ever, from a theoretical point of view, it is questionable 
whether a two-factor NCQ would bear any additional 
value besides being slightly more efficient in its structure: 
The original NCQ showed similar results with a high cor-
relation between these two factors of r = 0.61 and the 
authors argued that knowing a patient is a prerequisite 
for showing commitment [7]. That the correlation was 
even higher in our study, in our opinion, does not falsify 
this assumption and hence we see no clear indication to 
resort to a two-factor NCQ for future applications. In the 
German context, knowing a patient before might simply 
be even more connected to showing commitment. This 
may result from how ambulatory cardiovascular care is 
organized in Germany: Personal continuity of care has 
been shown to be quite high compared to other countries 
[18]. Ambulatory cardiovascular care is usually provided 
by GPs and cardiologists. When it comes to patients with 
known conditions and ongoing medication, the medi-
cal specialist is typically involved once or twice a year 
for routine check-ups. The remaining time, patients are 
seen and treated by their respective GP. When they par-
ticipate in a structured programme, such as a DMP, they 
see their GP four times a year regarding their cardio-
vascular condition alone. Additionally, for other medi-
cal issues and conditions that do not require emergency 
services, patients in Germany usually at first see their 
GP as well, even when the GP eventually refers them to 
a medical specialist. When it comes to specialists, over 
time patients often stick to seeing one particular medi-
cal specialist in the respective field. These circumstances 
might lead to a very strong sense of knowing each other 
and mutual trust regarding one’s own GP and specialists. 
This is not necessarily present in other health systems 
where, e.g., patients visit outpatient clinics where they do 
not have “their” physician but can be seen by any physi-
cian that is currently on duty.

What meets the eye is that, looking at the initial 
descriptive analysis, patients rated each of the 12 items 
worse or more neutral when the questions referred to 
their cardiologist and the respective questions were 
completed by fewer respondents. As it turned out from 
other questions and as we described above for the Ger-
man health care system, a substantial number of patients 
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Fig. 2 Structural equation model for the translated NCQ on general practitioners and cardiologists combined. Legend/translations Fig. 2: 
“Faktor1-3” = ”Factor 1-3”; “mean_ncq1-8″ = mean of items 1 – 8 across GPs and cardiologists; “koop_KD-HA1 – 4″ = items 9 – 12 on cross boundary 
continuity between GPs and cardiologists
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was mainly treated by their GP and rarely saw a cardi-
ologist, despite the cardiovascular nature of their condi-
tion. One can assume that these patients did not know 
their cardiologists as well as patients who saw them more 
regularly. These circumstances might have led to a neu-
tral position towards the cardiologists and more miss-
ing values. On the other hand, answers being close the 
central category 3 on a 1–5-scale might indicate possible 
biases. Here, a central tendency error could have been 
introduced: When Likert-scales offer a midpoint (like 
ours did), respondents might generally tend to choose 
this central category of a scale [19]. This would, however, 
not explain why the central tendency was only present for 
cardiologists and not for GPs. A more convincing expla-
nation would be that the questions on cardiologists were 
asked after those on GPs, which probably led to satisfic-
ing effects: It is known that, due to increasing cognitive 
effort, the longer a questionnaire is, the more respond-
ents might choose simple or acceptable categories on 
scales, such as central or neutral ones [20]. Regarding 
the number of missing values, there might have simply 
been a methodology bias due to the ongoing COVID-
19 pandemic: As mentioned in the methods section, 
patients were asked to indicate/rate contacts with their 
physicians in case they had an appointment during the 
past 12 months. Several practices postponed non-urgent 
appointments during the pandemic so that patients who 
only see a medical specialist for routine check-ups prob-
ably simply did not see one during the past year. In light 
of these potential biases, the descriptive results on cardi-
ologists should not be overinterpreted here.

Qualitative results showed that our translation of the 
NCQ was overall easy to understand and caused only 
minor challenges for the respondents. The definition of 
“care provider” was unclear in one case. This is an impor-
tant aspect, since this rather technical term is wide-
spread in Germany – however, mainly in a scientific or 
legal environment. A patient who is not familiar with 
these domains might have a need for clarification here. 
In future applications, the word “care provider” there-
fore could be replaced by more common occupation-
related terms like “physician” and “physician’s assistant”. 
On the other hand, this would limit the question to a 
specific occupation, while the current version allows for 
a broader approach. Additionally, in our questionnaire it 
was clearly stated in an introductory sentence who the 
questions refer to.

The term “well connected” care in the family prac-
tice turned out to be rather vague. It was understood by 
respondents in various ways: One more focused on com-
munication between care providers and one more focused 
on equal competences of care providers. In some cases, 
this was particularly understood as a term regarding the 

knowledge and abilities of practice assistants. This ambi-
guity might result from the item generation process of 
the original NCQ, which was based on extensive litera-
ture research and then tailored to the Dutch context and 
not the German setting [7]. The respective item is part of 
the latent “team and cross-boundary continuity” factor, 
which contains both items on knowing about procedures 
that have been performed and items on communicating 
with other care providers. These concepts are comparable 
to the interpretation by the respondents in our study, so 
it seems unlikely that the ambiguity of the term actually 
leads to a problem when looking at the NCQ as a whole.

Strengths and limitations
Our study tested the applicability of the Nijmegen Con-
tinuity Questionnaire in Germany. To our knowledge, 
this has not been done before, even though the NCQ was 
developed in a different health care context and evidence 
on whether it is suited for other contexts is still rather 
scarce. Hence, the work adds to the knowledge on inter-
national applicability of survey instruments outside of 
their country of origin.

The main weakness can be found in the low number of 
participants in the qualitative study. Since the interviews 
yielded highly homogeneous results from the beginning, 
we felt that saturation had been reached and did not 
recruit further participants. Still, even though the num-
ber of participants is not the decisive aspect in a qualita-
tive study, 6 participants do not allow us to confidently 
assure that all potential issues regarding the NCQ have 
been sufficiently covered.

Furthermore, the qualitative study had to be conducted 
via telephone. This might have led to incomplete data 
collection, as especially non-verbal reactions to questions 
could not be recorded. Usually, when applying the “think-
ing aloud”-approach, participants are presented with 
the written questionnaire which they then fill out while 
thinking aloud. However, due to the ongoing COVID-
19-pandemic, personally visiting patients was not pos-
sible. Alternative approaches, such as presenting the 
questionnaire via internet, were discarded because, due 
to the typically advanced age of participants, we could 
not rule out major difficulties in handling online ques-
tionnaires or a video call program and patients withdraw-
ing from the study as a result.

The ceiling effects observed in the quantitative study, 
especially on questions regarding the patients’ GPs, fur-
thermore might hint at social desirability effects. Since 
the questionnaires were handed out by the general prac-
tice, patients may have been reluctant to rate continuity 
of care negatively, even if that might have reflected their 
true perception.
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Conclusion
The Nijmegen Continuity Questionnaire is a valid instru-
ment to capture continuity of care. Even though it has 
been widely used previously, actual evidence on appli-
cability in health systems outside of the Netherlands is 
scarce. Our study showed that, overall, a German transla-
tion of the NCQ in its current form yields results compa-
rable to the original version and hence can be successfully 
applied to the German health care context. Still, com-
pared to the Netherlands, parts of the latent constructs 
are higher correlated with each other and some items 
could benefit from a more precise wording, as they may 
be understood ambiguously by respondents and could be 
a potential source of bias.
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