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KEY MESSAGES

� In Hungarian primary care, less than half of necessary preventive services for adult patients with hyperten-
sion or diabetes mellitus are delivered.

� Patients’ sociodemographic characteristics and health attitude significantly affect the utilization rates.
� Interventions for improving utilization rates have to be based on general practice level performance indica-

tors adjusted for patients’ characteristics.

ABSTRACT
Background: Regular primary healthcare (PHC) performance monitoring to produce a set of per-
formance indicators for provider effectiveness is a fundamental method for improving guideline
adherence but there are potential negative impacts of the inadequate application of this
approach. Since performance indicators can reflect patient characteristics and working environ-
ments, as well as PHC team contributions, inadequate monitoring practices can reduce their
effectiveness in the prevention of cardiometabolic disorders.
Objectives: To describe the influence of patients’ characteristics on performance indicators of
PHC preventive practices in patients with hypertension or diabetes mellitus.
Methods: This cross-sectional analysis was based on a network of 165 collaborating GPs. A ran-
dom sample of 4320 adults was selected from GP’s patient lists. The response rate was 97.3% in
this survey. Sociodemographic status, lifestyle, health attitudes and the use of recommended
preventive PHC services were surveyed by questionnaire. The relationship between the use of
preventive services and patient characteristics were analysed using hierarchical regression mod-
els in a subsample of 1659 survey participants with a known diagnosis of hypertension or dia-
betes mellitus.
Results: Rates of PHC service utilization varied from 18.0% to 97.9%, and less than half (median:
44.4%; IQR: 30.8–62.5) of necessary services were used by patients. Patient attitude was as
strong of an influencing factor as demographic properties but was remarkably weaker than
patient socioeconomic status.
Conclusion: These findings emphasize that PHC performance indicators have to be evaluated
concerning patient characteristics.
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Introduction

The exploitation of primary healthcare (PHC) opportu-
nities is essential in tackling the most critical public
health problems beyond just extending the range of
services available at the PHC level [1]. This requires

improving the quality of services provided, which
depends on high rates of guideline adherence. It is
widely accepted that the application of PHC perform-
ance monitoring is a fundamental method for achiev-
ing high adherence to guidelines since this approach
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can be used to assess the relative effectiveness and to
make regular comparative evaluations of PHC practices
[2,3]. This assertion has been demonstrated by the
PHC performance monitoring systems that operate in
many countries [4–7].

Although the usefulness of general practitioner (GP)
performance monitoring is apparent, there are well-
known problems with this approach [8–13]. These
potential negative impacts and difficulties with imple-
mentation emphasize that only reliable provider indi-
cators are useful in managing PHC problems and
highlights the necessity of refraining from monitoring
if the set of indicators is not complete.

Based on PHC monitoring experience, only a small
proportion of the variability in provider indicators can
be explained by the quality of the PHC team’s profes-
sional contribution. The main determining factors are
patient characteristics and the parameters of the institu-
tional environment [14–17]. Therefore, systems that util-
ize monitoring results should primarily consider
essential provider indicators as a reflection of the critical
working environment (where an above-average profes-
sional effort can achieve target performance because of
a working environment of above-average difficulty).
Accepting that both disadvantageous patient character-
istics and an unfavourable institutional environment can
be the base cause of difficulties, the explanation for the
critical indicator value is rarely a low level of profes-
sional contribution by the PHC team [18,19].

Consequently, the preparation of an intervention
based on an alarming indicator value requires an
understanding of the causes of low performance.

If the main contribution of monitoring is not the
identification of outlier providers but rather the under-
standing of the causes of performance variability, then
there is a need to extend monitoring by incorporating
as many patient characteristics as possible. This task is
more difficult than using data related to the processes
and outcomes that are registered somewhere in the
usual health documentation of patients.

Our study on patients with hypertension or dia-
betes mellitus aimed to describe the influence of the
patient characteristics (sociodemographics, lifestyles,
and health attitudes) on performance indicators for
recommended PHC preventive services and to demon-
strate the constraints of using performance indicators
without adjusting for patient characteristics.

Methods

Study design

This study used a questionnaire-based survey involving
a network of 165 GPs, who were organized for

participation in a primary care model-programme in
Hungary. The programme aimed to develop or improve
the preventive services available at the PHC level [20].

Setting and study population

The network consists of a group of GPs involved in
developing new services and another group providing
reference data to evaluate the effectiveness of these
efforts. Data analysed in the present study came from
a random sample of adults collected using a baseline
survey before service development.

The ‘new services developing group’ consisted of
34 GPs. A list of adults aged 18 or older compiled by
these GPs was used as a sampling frame. Fifty adults
from each practice were randomly selected, resulting
in a sample of 1700 people. The General Practitioners
Morbidity Monitoring System (GPMMS) [21] organized
the ‘reference data producing group’. The sampling
frame of adults aged 18 or older and registered within
one of the 131 GPMMS practices was used to select
randomly 20 subjects from each practice. This sample
consisted of 2620 people.

Thus, 4320 subjects were selected for the study; of
these, 4202 signed the informed consent (97.3%).
Adults with hypertension or diabetes mellitus known
by GP irrespective of their treatment status were iden-
tified in the two parts of the sample, and the data
obtained for these patients were analysed in the pre-
sent study (1659 patients; see Figure 1).

Data collection

The questionnaire surveyed the cardiometabolic risk
status and use of preventive PHC services by subjects.
The nurses employed in the participating medical
practices were the interviewers. They visited personally
(many times if it was needed) the selected subjects if
they did not respond to the invitation. The data col-
lection started in December 2012 and finished in
July 2013.

Variables

Assessment of sociodemographic characteristics and
lifestyle variables

Questions were taken from the Hungarian implemen-
tation of the first wave of the European Health
Interview Survey [22].

� Sociodemographic factors: age (in 15–44, 45–64,
65–X year groups), sex, education level (primary or
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less, vocational, high school, and tertiary), ethnicity
(the only ethnic minority in Hungary is Roma, who
have a disadvantageous health status in general;
self-declaration classified a Roma ethnicity), and eligi-
bility for a prescription exemption certificate (which
ensures free of charge access to medicines and med-
ical devices for patients living in deprivation).

� Lifestyle: smoking behaviour (regular, every day
smoker or not), alcohol misuse (CAGE classification),
body mass index (underweight< 20; 20� normal
<25, 25� overweight< 30, obese� 30; patient-
reported data), and central obesity (measuring
waist circumference; healthy thresholds:
men� 94, women� 80).

Health attitudes

Assessed using eight questions (see Table 1) from the
Health Education Monitoring Survey (UK) of the Office

for National Statistics [23], which had been used in a
nationwide representative survey for WHO European
Regional Office to describe the health attitude of
Hungarian adults (unpublished report). Respondents
were asked to rate their answers on a scale of agree-
ment (strongly agree, agree, neither agree nor dis-
agree, disagree, strongly disagree). The frequency of
strong agreement was calculated for all statements.

Use of preventive services (as prescribed for
patients with a cardiometabolic disease by Decree
no. 51/1997 of the Minister of Welfare)

Investigated by collecting the following variables:
measurement of blood pressure, serum glucose, serum
lipid parameters, urinary creatinine and urinary protein
(in 12 months); assessment (in 24 months) of family
history, dietary habit, smoking habit; measurement (in
24 months) of body weight and waist circumference);

Table 1. Proportion of adult patients with hypertension or diabetes mellitus, who strongly agreed with statements
related to health attitudes, and the factors identified in the principal component analysis (n¼ 1659).

Statements/health attitudes

Proportion of
strong agreement Factor loading

% 95%CI Factor 1 Factor 2 Factor 3

Responsibility-averting:
I have to be very ill before I go to the doctor 34.0 31.7–36.3 0.767 0.044 0.109
If you overthink about your health, you are more likely to be ill 30.0 27.8–32.2 0.575 0.151 0.298
The most important thing is the constitution you are born with 29.4 27.2–31.6 0.528 0.223 0.319
People like me don’t really have time to think about their health 14.8 13.1–16.5 0.671 �0.114 0,061

Dedicated-to-health:
To have good health is the most important thing in life 90.2 88.7–91.6 0.104 0.810 0.000
It’s sensible to do exactly what the doctors say 81.4 79.6–83.3 0.000 0.818 0.115

Faithful:
Generally, health is a matter of luck 14.2 12.5–15.8 0.241 0.091 0.759
Suffering sometimes has a divine purpose 12.2 10.6–13.8 0.147 0.014 0.776

Figure 1. Selection of study patients from participants of the baseline survey of a primary healthcare service develop-
ment programme.
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atherosclerosis evaluation over 40 years of age (in 24
months); screening (in 24 months) for alcohol misuse
and oral cavity disorders; visual acuity and hearing
loss over 65 years of age (in 36 months); participation
(motivated by GPs) in screening for breast cancer
(women 45–65 years, in 24 months), cervical cancer
(women 25–65 years, in 36 months), prostate
cancer (men 65þ years, in 36 months), and colorectal
cancer (50–75 years, in 36 months).

Performance indicators

The counselling by GP (CGP) and physical examination
by GP (PGP) indicators summarize family history, alco-
hol use, smoking and nutrition-related counselling
activities of GPs, and body weight, waist circumference,
blood pressure, oral cavity status, vision loss and hear-
ing loss examinations by GPs, respectively. CGP and
PGP indicators were aggregated into a counselling and
physical examination by GP (CPGP) indicator. Referral
to laboratory investigations (LAB) and referral to organ-
ized cancer screening (SCR) indicators combine serum
glucose, serum lipid, urinary creatinine, and urinary
protein measurements and cervical, breast, prostate,
and colorectal cancer screening, respectively. The refer-
ral to secondary care (SEC) indicator summarizes the
LAB and SCR indicators. The use of preventive services
(UPS) indicator covers all of the preventive activities.

Statistical analysis

The rate of PHC service utilization (proportion of
adults who used preventive services) was calculated
for each service, along with 95% confidence intervals
95%CIs). Summary measures, aggregated ratios (CGP,

PGP, CPGP, LAB, SCR, SEC and UPS) were computed as
the number of services utilized and the number of
services that should have been used considering the
age and sex of the patient. Medians with their corre-
sponding interquartile ranges were calculated for
these aggregated ratios.

Attitude-related variables were processed using
principal component analysis with PROMAX rotation to
reduce the number of explanatory variables intro-
duced into the statistical models. The relationships
between the use of preventive services and patient
characteristics were analysed using hierarchical multi-
variate logistic regression models for each summary
indicator of service use with general medical practice
effects, separately. Median values of patients’ service
use in the whole sample were applied to dichotomize
the use of recommended preventive service outcome
indicators to make a distinction between patients with
higher than median and not higher than median ser-
vice use. The dichotomized indicators were used as
outcome variables in the regression models. The
results are presented as odds ratios with 95%CIs.
Analyses were performed using PASW Statistics version
18 (Armonk, New York, United States).

Results

The participants’ characteristics are summarized in
Table 2.

Health attitudes of patients

The distribution of opinions regarding health attitude
statements is summarized in Table 1. The opinions

Table 2. Distribution of patients’ characteristics in the study sample (1659 adult patients with
hypertension or diabetes mellitus).
Patient characteristic Category n (%)

Sex Men 701 (42.3)
Women 958 (57.7)

Age groups 15–44 189 (11.4)
45–64 753 (45.4)
65–X 717 (43.2)

Level of education Primary or less 640 (38.6)
Vocational 410 (24.7)
High school 419 (25.3)
Tertiary 163 (9.8)
Not declared 27 (1.6)

Roma ethnicity 73 (4.4)
Eligible for prescription exemption certificate� 195 (11.8)
Regular (every day) smoker 303 (18.3)
Alcohol misuse (CAGE score� 2) 158 (9.5)
BMI Underweight (BMI< 20) 18 (1.1)

Normal (20� BMI< 25) 340 (20.5)
Overweight (25� BMI< 30) 600 (36.2)
Obese (BMI� 30) 701 (42.3)

Healthy waist circumference (men� 94cm, women� 80 cm) 1464 (88.2)

BMI: body mass index.�Free of charge access to medicines and medical devices for patients living in deprivation.
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were useful for factor analysis (Kaiser–Meyer–Olkin
measure (KMO) 0.645); Bartlett’s test P< 0.001). Three
factors had an eigenvalue greater than 1 and were
responsible for 54.03% of the total variance. This
analysis yielded three factors. Statements with a
loading value higher than 0.5 were considered as
main factor components. Factors 1, 2, and 3 were
primarily determined by the 3rd, 4th, 5th, and 6th;
the 1st, and 2nd; the 7th, and 8th statements,
respectively. After evaluating the contents of factor-
building statements, factors 1, 2, and 3 were referred
to as responsibility averting, dedicated to health,
and faithful attitudes, respectively. The resulting fac-
tor scores with a standard normal distribution were
introduced into regression models as continuous
explanatory variables.

Preventive service use and performance indicators

Service use varied considerably (median: 38.6%; IQR:
30.63–62.1), from 18.0% for colorectal cancer screening
to 97.9% for hypertension screening (Table 3).

The medians of summary performance indicators
varied between 0% (the median subject was not
referred to organized cancer screening by the GP at all)
and 75% (the median subject was referred to 75% of
necessary laboratory investigations by the GP) (Table 4).

Patient factors influencing preventive service use

The nature of the associations between the patient
characteristics and service utilization rates are shown
in Table 5.

Table 3. Unadjusted service utilization frequencies for the investigated preventive services
among adult patients with hypertension or diabetes mellitus (n¼ 1659).

Preventive services

Service utilization frequencies

% 95%CI

Measurement of blood pressure in 12 months 97.9 97.2–98.6
Measurement of serum glucose in 12 months 80.2 78.3–82.2
Measurement of serum lipid parameters in 12 months 73.2 71.0–75.3
Measurement of body weight in 24 months 63.0 60.7–65.3
Cervical cancer screening (women, 25–65 years) in 36 months 62.7 58.4–67.1
Measurement of urinary proteins in 12 months 61.5 59.1–63.8
Breast cancer screening (women, 45–65 years) in 24 months 60.8 56.0–65.6
Measurement of urinary creatinine in 12 months 48.5 46.1–50.9
Assessment of family history in 24 months 40.3 38.0–42.7
Prostate cancer screening (men, 65þ years) in 36 months 38.6 32.4–44.8
Test of visual acuity in 36 months 36.2 33.9–38.5
Assessment of dietary habits in 24 months 33.5 31.2–35.8
Measurement of waist circumference in 24 months 32.9 30.7–35.2
Examination for atherosclerosis in 24 months 31.7 29.5–34.0
Screening for alcohol misuse in 24 months 29.5 27.3–31.7
Assessment of smoking habits in 24 months 24.7 22.6–26.8
Oral cavity cancer screening in 24 months 21.5 19.5–23.4
Test for hearing loss in 36 months 18.0 16.2–19.9
Colorectal cancer screening (50–75 years) in 36 months 18.0 15.6–20.4

Table 4. Preventive service utilization in the studied sample of adult patients with hypertension or diabetes mellitus, and the
median ratioa of patients’ preventive service utilization within groups of preventive services (n¼ 1659).

In the sample

Groups of preventive services
Number of implemented

interventions
Number of required

interventions
Service utilization

frequency
Median (interquartile range)
ratio of service utilization

Single preventive services
Referral to laboratory investigationsb 4369 6636 65.8% 75% (25–100)
Physical examination by GPc 4889 9612 50.9% 42.9% (28.6–57.1)
Referral to organized cancer screeningd 812 2116 38.4% 0% (0–66.7)
Counselling by GPe 2125 6636 32.0% 25% (0–50)

Combined preventive services
GP services: counselling and physical examinationbþd 7014 16248 43.2% 36.4% (18.2–54.6)
Secondary care servicesbþd 5181 8752 59.2% 66.7% (40–83.3)
Overall use of preventive servicesbþcþdþe 12195 25000 48.8% 44.4% (30.8–62.5)

aAs the number of utilized to the number of recommended preventive services.
bSerum glucose, serum lipid, urinary creatinine, and urinary protein measurements.
cBody weight, waist circumference, blood pressure, oral cavity status, vision loss and hearing loss examinations.
dCervical, breast, prostate, and colorectal cancer screening.
eFamily history, alcohol use, smoking and nutrition-related counselling.
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Sociodemographic factors

The female sex was positively associated with SCR
(and consequently with SEC) and inversely related to
the direct actions of GP (CGP, PGP, CPGP). Older age
was less frequently associated with CGP, PGP, CPGP,
and SCR. LAB was strongly associated with older sub-
jects. A higher level of education was a decisive factor
for each indicator. The Roma ethnicity showed associ-
ation with CGP (and consequently with CPGP) and
SCR. The patients with eligibility for prescription
exemption certificates were more likely to be provided
with both CGP and PGP (and consequently with
CPGP), as well as with LAB (and thus with SEC).

Lifestyle factors

The only indicator that had a severity-dependent asso-
ciation with BMI was LAB. SCR alone showed a posi-
tive association with central obesity. CGP was more
strongly associated with smoking assessment, and SEC
was less frequent among regular smokers. Alcohol
misuse was a negative factor for SCR, but a positive
one for CGP (and consequently for CPGP).

Health attitudes

The responsibility-averting attitude was a factor in
reducing the rate of PHC service utilization rates for all
indicators apart from the PGP. The dedicated to health
(for CGP, CPGP) and the faithful attitude (for CGP,
CPGP, LAB, and SEC) proved to be significant influenc-
ing factors for more intensive service usage.

In general, the UPS was negatively associated with
female sex, an older age, and a responsibility-averting
attitude and positively with higher education, eligibil-
ity for a prescription exemption certificate, and dedi-
cated to health, and faithful attitudes.

Discussion

Main findings

Our investigation demonstrated that the observed
44.4% median use of PHC related preventive services
varied significantly by the patients’ age, sex, educa-
tion, deprivation (indicated by the eligibility for pre-
scription exemption certificates), and attitude.

Although there were considerable differences
among the rates at which the investigated services
were utilized, most rates were quite low. The socio-
economic status indicated by education and eligibility
for prescription exemption certificates proved to be
the strongest and most consequential factor influenc-
ing preventive service use.

Regarding the summary indicator of UPS, patients’
health attitudes had a significant influence, but this
effect was not observable for each studied perform-
ance indicator. Altogether, attitude had an impact
similar to that of sex and age (taking into account
that the age range in the studied population was
90 years).

Our results demonstrate that a disadvantageous
health behaviour (indicated by regular smoking, alco-
hol misuse, central obesity, and a high BMI in our
investigation) does not have similar importance in the
provision of preventive services relative to its import-
ance in determining the long-term outcomes of their
cardiometabolic disorders.

Strengths and limitations

The studied sample was selected at random, and the
response rate was high, which prevented the patient
level selection bias.

GP participation was voluntary, and it is likely that
participants represent the GPs who are more commit-
ted to the quality of care. Consequently, the observed
rates at which services were provided in the present
study may be overestimated. This bias only limits the
external validity of our research but does not limit the
internal validity.

Because nurses who were involved in the care of
the survey participants collected data on service use,
it is probably well registered. However, there may be
a small number of investigations carried out by sec-
ondary care providers that remained hidden due to
incomplete reporting to the GP or inaccurate recall by
the patients. Altogether, there is likely a small prob-
ability of an absent registration or the miscoding of
service use.

However, services were not strictly defined in the
study beyond the standard definitions, and the
reported services could vary by content and quality
(especially in the case of checks for arteriosclerosis).
Our study could not evaluate the association between
quality of preventive services and patient
characteristics.

The study model did not cover the PHC organiza-
tional environment. For example, availability of labora-
tories and diagnostic facilities at secondary care
providers, support of municipalities for PHC providers)
were not covered by the data collection. Since all the
patients of a particular GP are exposed to the same
organizational environment, the lack of the control for
these availability factors cannot influence the observed
association between patient characteristics and pre-
ventive service use.
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Since the attitudes were not assessed in a detailed
way, and the study design precluded the evaluation of
causality, further investigations are needed to clarify
the mechanisms by which the patients’ attitudes and
the preventive service utilization are associated. Our
observations do not suggest that the patients’ limited
willingness to cooperate with GPs is the only cause of
preventive service failure, and do not exclude that the
GPs’ attitude towards patients with certain attitude
results in variability in service provided. The distribu-
tion of responsibility between patients and GPs in the
failure of service use needs additional research.

Results in relation to existing literature

The weak adherence to recommendations for primary
care level preventive services observed in our investi-
gation is in concordance with the general weakness of
the Hungarian PHC system [24], and it suggests that
Hungarian PHC teams do not strictly follow guidelines,
which may contribute to the tenth highest hyperten-
sion and hyperglycaemia related mortality of the
world [25]. Furthermore, the less than recommended
level utilization of preventive services among patients
with hypertension or diabetes mellitus is similar to
that observed among adults without hypertension or
diabetes mellitus observed in Hungary [26].

Our study confirmed formerly published results
from Spain [14], Canada [15], and the US [16] on the
significant role of patient characteristics on PHC ser-
vice utilization rates. Our observations are in line with
the conclusion from a review that the non-patient
related factors are responsible for not more than 20%
of the variability of healthcare quality indicators [27].
Furthermore, the better quality of hypertension or dia-
betes mellitus care for male and more aged patients
was observed not only in our study but also in the UK
[28] and in the US [29].

Implications

These findings emphasize that to be useful in assess-
ing PHC services, performance monitoring (which
needs to recognize performance deviations and to
detect the causes of performance deviations) has to
identify patient characteristics (high-risk groups) asso-
ciated with low-quality preventive care. Its goal should
be to determine target groups of intervention in add-
ition to identifying problems in the provision of pre-
ventive services for patients with hypertension or
diabetes mellitus.

Conclusion

Our results demonstrate that those patient characteris-
tics, such as sociodemographic properties and health
attitude are associated with the utilization of PHC pre-
ventive services. It suggests that variability in how
PHC providers’ performance in providing preventive
services is significantly associated with patient
characteristics.

Acknowledgements

The authors thank the support of J�anos Szab�o, Istv�an V€olgyi,
G�abor Benk}o, J�anos Cs�eki in the data collection fieldwork.

Ethics

The study protocol has been approved by the Ethics
Committee of the Hungarian National Scientific Council on
Health. (TUKEB-57097/2012/EKU and TUKEB-2213-6/
2013/EKU).

Disclosure statement

The authors report no conflicts of interest. The authors alone
are responsible for the content and writing of the paper.

Funding

This study was funded by the Swiss Contribution
Programme (SH/8/1), and by the T�AMOP-4.2.2.AA-11/1/
KONV-2012-0031 (IGEN-HUNGARIAN) project, which was co-
financed by the European Union and the European Social
Fund, and by the Hungarian Academy of Sciences (MTA
11003, 2006TKI227).

References

[1] Jakab Z. Public health, primary care and the ‘cluster’
model. Eur J Public Health. 2013;23:528.

[2] Grol R, Grimshaw J. From best evidence to best prac-
tice: effective implementation of change in patients’
care. Lancet. 2003;362:1225–1230.

[3] Unverzagt S, Oemler M, Braun K. Strategies for guide-
line implementation in primary care focusing on
patients with cardiovascular disease: a systematic
review. Fam Pract. 2014;31:247–266.

[4] Rushforth B, Stokes T, Andrews E, et al. Developing
‘high impact’ guideline-based quality indicators for
UK primary care: a multi-stage consensus process.
BMC Fam Pract. 2015;16:156.

[5] Dowd B, Li CH, Swenson T. Medicare’s Physician
Quality Reporting System (PQRS): quality measure-
ment and beneficiary attribution. Medicare Medicaid
Res Rev. 2014;4:E1–E14.

[6] Mainz J, Krog BR, Bjørnshave B. Nationwide continu-
ous quality improvement using clinical indicators: the
Danish National Indicators Project. Int J Qual Health
Care. 2004;16:45–50.

190 J. S�ANDOR ET AL.



[7] Williams J. The continuing quest for primary health-
care reform: measuring performance. Healthc Policy.
2011;7:8–11.

[8] Ivers N, Jamtvedt G, Flottorp S, et al. Audit and feed-
back: effects on professional practice and healthcare
outcomes (review). The Cochrane Collaboration, The
Cochrane Library. 2012, Issue 7. New Jersey:
JohnWiley & Sons, Ltd.

[9] Ofri D. Quality measures and the individual physician.
N Engl J Med. 2010;363:606–607.

[10] Mercuri M, Gafni A. Medical practice variations: What
the literature tells us (or does not) about what are
warranted and unwarranted variations. J Eval Clin
Pract. 2011;17:671–677.

[11] Rosen AK, Reid R, Broemeling A-M, et al. Applying a
risk-adjustment framework to primary care: can we
improve on existing measures? Ann Fam Med.
2003;1:44–51.

[12] Adams JL, McGlynn EA, Thomas JW, Mehrotra A.
Incorporating statistical uncertainty in the use of
physician cost profiles. BMC Health Services Research.
2010;10:57.

[13] Eijkenaar F, Van Vliet RCJA. Performance profiling in
primary care: Does the choice of statistical model
matter? Med Decis Making. 2014;34:192–205.

[14] Orueta JF, Garcia-Alvarez A, Grandes G, et al. The ori-
gin of variation in primary care process and outcome
indicators—patients, professionals, centers, and health
districts. Medicine. 2015;94:e1314.

[15] Beaulieu M-D, Haggerty J, Tousignant P, et al.
Characteristics of primary care practices associated
with high quality of care. CMAJ. 2013;185:E590–E596.

[16] Hofer TP, Hayward RA, Greenfield S, et al. The unreli-
ability of individual physician “report cards” for
assessing the costs and quality of care of a chronic
disease. J Am Med Assoc. 1999;281:2098–2105.

[17] Singh S, Lin Y-L, Kuo Y-F, et al. Variation in the risk of
readmission among hospitals: the relative contribu-
tion of patient, hospital and inpatient provider char-
acteristics. J Gen Intern Med. 2014;29:572–578.

[18] Fung CH, Lim YW, Mattke S. Systematic review: the
evidence that publishing patient care performance

data improves quality of care. Ann Intern Med.
2008;148:111–123.

[19] Werner RM, Asch DA. The unintended consequences
of publicly reporting quality information. J Am Med
Assoc. 2005;293:1239–1244.

[20] Adany R, Kosa K, Sandor J. General practitioners’ clus-
ter: a model to reorient primary health care to public
health services. Eur J Public Health. 2013;23:529–530.

[21] Sz�eles G, Vok�o Z, Jenei T, et al. A preliminary evalu-
ation of a health monitoring programme in Hungary.
Eur J Public Health. 2005;15:26–32.

[22] The European Parliament and the Council of the
European Union. Regulation No 1338/2008 of the
European Parliament and of the Council on
Community statistics on public health and health and
safety at work. OJEU. 2008;51:70–81.

[23] Office for National Statistics. Social Survey Division.
Health Education Monitoring Survey (HEMS), 1998.
[data collection]. UK Data Service. SN: 4137, Available
from: http://dx.doi.org/10.5255/UKDA-SN-4137-1

[24] Kringos D, Boerma W, Bourgueil Y, et al. The strength
of primary care in Europe: an international compara-
tive study. Br J Gen Pract. 2013;63:e742–e750.

[25] Institute for Health Metrics and Evaluation (IHME).
GBD Compare Data Visualization. Seattle, WA: IHME,
University of Washington; 2017. [cited 2018 April 22].
Available from: http://vizhub.healthdata.org/gbd-
compare.

[26] S�andor J, Nagy A, F€oldv�ari A, et al. Delivery of cardio-
metabolic preventive services to Hungarian Roma of
different socio-economic strata. Fam Pract.
2017;34:83.

[27] Fung V, Schmittdiel JA, Fireman B, et al. Meaningful
variation in performance: A systematic literature
review. Med Care. 2010;48:140–148.

[28] Willis TA, West R, Rushforth B, et al. Variations in
achievement of evidence-based, high-impact quality
indicators in general practice: An observational study.
PLoS One. 2017;12:e0177949.

[29] O’Connor P, Rush WA, Solberg LI, et al. Variation in
quality of diabetes care at the levels of patient, phys-
ician, and clinic. Prev Chronic Dis. 2008;5:A15.

EUROPEAN JOURNAL OF GENERAL PRACTICE 191

http://dx.doi.org/10.5255/UKDA-SN-4137-1
http://vizhub.healthdata.org/gbd-compare
http://vizhub.healthdata.org/gbd-compare

	Abstract
	Introduction
	Methods
	Study design
	Setting and study population
	Data collection
	Variables
	Assessment of sociodemographic characteristics and lifestyle variables
	Health attitudes
	Use of preventive services as prescribed for patients with a cardiometabolic disease by Decree no. 51/1997 of the Minister of Welfare
	Performance indicators

	Statistical analysis

	Results
	Health attitudes of patients
	Preventive service use and performance indicators
	Patient factors influencing preventive service use
	Sociodemographic factors
	Lifestyle factors
	Health attitudes


	Discussion
	Main findings
	Strengths and limitations
	Results in relation to existing literature
	Implications

	Conclusion
	Acknowledgements
	Ethics
	Disclosure statement
	References



<<
	/CompressObjects /Tags
	/ParseDSCCommentsForDocInfo true
	/CreateJobTicket false
	/PDFX1aCheck false
	/ColorImageMinResolution 150
	/GrayImageResolution 150
	/DoThumbnails false
	/ColorConversionStrategy /sRGB
	/GrayImageFilter /DCTEncode
	/EmbedAllFonts true
	/CalRGBProfile (sRGB IEC61966-2.1)
	/MonoImageMinResolutionPolicy /OK
	/AllowPSXObjects true
	/LockDistillerParams true
	/ImageMemory 1048576
	/DownsampleMonoImages true
	/ColorSettingsFile (None)
	/PassThroughJPEGImages false
	/AutoRotatePages /All
	/Optimize true
	/ParseDSCComments true
	/MonoImageDepth -1
	/AntiAliasGrayImages false
	/JPEG2000ColorImageDict <<
		/TileHeight 256
		/Quality 15
		/TileWidth 256
	>>
	/GrayImageMinResolutionPolicy /OK
	/ConvertImagesToIndexed true
	/MaxSubsetPct 100
	/Binding /Left
	/PreserveDICMYKValues false
	/GrayImageMinDownsampleDepth 2
	/MonoImageMinResolution 600
	/sRGBProfile (sRGB IEC61966-2.1)
	/AntiAliasColorImages false
	/GrayImageDepth -1
	/PreserveFlatness true
	/CompressPages true
	/GrayImageMinResolution 150
	/CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
	/PDFXBleedBoxToTrimBoxOffset [
		0.0
		0.0
		0.0
		0.0
	]
	/AutoFilterGrayImages true
	/EncodeColorImages true
	/AlwaysEmbed [
	]
	/EndPage -1
	/DownsampleColorImages true
	/ASCII85EncodePages false
	/PreserveEPSInfo false
	/PDFXTrimBoxToMediaBoxOffset [
		0.0
		0.0
		0.0
		0.0
	]
	/CompatibilityLevel 1.6
	/MonoImageResolution 600
	/NeverEmbed [
	]
	/CannotEmbedFontPolicy /Warning
	/PreserveOPIComments false
	/AutoPositionEPSFiles true
	/JPEG2000GrayACSImageDict <<
		/TileHeight 256
		/Quality 15
		/TileWidth 256
	>>
	/PDFXOutputIntentProfile ()
	/EmbedJobOptions true
	/JPEG2000ColorACSImageDict <<
		/TileHeight 256
		/Quality 15
		/TileWidth 256
	>>
	/MonoImageDownsampleType /Bicubic
	/DetectBlends true
	/EmitDSCWarnings false
	/ColorImageDownsampleType /Bicubic
	/EncodeGrayImages true
	/AutoFilterColorImages true
	/DownsampleGrayImages true
	/GrayImageDict <<
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.4
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/AntiAliasMonoImages false
	/GrayImageAutoFilterStrategy /JPEG
	/GrayACSImageDict <<
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.4
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/ColorImageAutoFilterStrategy /JPEG
	/ColorImageMinResolutionPolicy /OK
	/ColorImageResolution 150
	/PDFXRegistryName ()
	/MonoImageFilter /CCITTFaxEncode
	/CalGrayProfile (Gray Gamma 2.2)
	/ColorImageMinDownsampleDepth 1
	/PDFXTrapped /False
	/DetectCurves 0.1
	/ColorImageDepth -1
	/JPEG2000GrayImageDict <<
		/TileHeight 256
		/Quality 15
		/TileWidth 256
	>>
	/TransferFunctionInfo /Preserve
	/ColorImageFilter /DCTEncode
	/PDFX3Check false
	/ParseICCProfilesInComments true
	/DSCReportingLevel 0
	/ColorACSImageDict <<
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.4
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/PDFXOutputConditionIdentifier ()
	/PDFXCompliantPDFOnly false
	/AllowTransparency false
	/UsePrologue false
	/PreserveCopyPage true
	/StartPage 1
	/MonoImageDownsampleThreshold 1.5
	/GrayImageDownsampleThreshold 1.5
	/CheckCompliance [
		/None
	]
	/CreateJDFFile false
	/PDFXSetBleedBoxToMediaBox true
	/EmbedOpenType false
	/OPM 1
	/PreserveOverprintSettings true
	/UCRandBGInfo /Remove
	/ColorImageDownsampleThreshold 1.5
	/MonoImageDict <<
		/K -1
	>>
	/GrayImageDownsampleType /Bicubic
	/Description <<
		/ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
		/PTB <>
		/FRA <>
		/KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
		/NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
		/NOR <>
		/DEU <>
		/SVE <>
		/ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
		/DAN <>
		/JPN <>
		/CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
		/SUO <>
		/CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
		/ESP <>
	>>
	/CropMonoImages true
	/DefaultRenderingIntent /Default
	/PreserveHalftoneInfo false
	/ColorImageDict <<
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.4
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/CropGrayImages true
	/PDFXOutputCondition ()
	/SubsetFonts true
	/EncodeMonoImages true
	/CropColorImages true
	/PDFXNoTrimBoxError true
>>
setdistillerparams
<<
	/PageSize [
		612.0
		792.0
	]
	/HWResolution [
		600
		600
	]
>>
setpagedevice


