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GENERAL INTRODUCTION 

 

Cardiometabolic disease is one of the leading causes of death in high-income countries (1). 

Cardiometabolic disease comprises cardiovascular disease, diabetes, and chronic kidney 

damage. These conditions often coexist, and the prevalence of one condition increases the risk 

of the other conditions. One of the strategies to tackle cardiometabolic disease is early 

detection by means of screening. Unfortunately, not all groups in a society participate equally 

well in screening initiatives, widening already existing health inequalities. These populations 

are, therefore, referred to as ‘underserved’. What do we know about these underserved 

groups; what are their reasons for not participating in cardiometabolic screening?  

 

 

BACKGROUND: CARDIOMETABOLIC SCREENING  

 

Prevalence of cardiometabolic diseases: cardiovascular disease, diabetes, 

and chronic kidney damage 

In the Netherlands, over 1 million individuals have cardiovascular disease, representing 

almost 6% of the population (2). Another million persons have diabetes, and approximately 

1.7 million individuals have chronic kidney damage, representing 10% of the population (3, 

4). Of the individuals with diabetes, approximately 1 out of 5 is not aware of this (3); of the 

individuals with chronic kidney damage, this number is 2 out of 5 (4). Worldwide, 

cardiometabolic diseases yearly cause approximately 17.5 million deaths due to 

cardiovascular disease and 1.5 million deaths due to diabetes (5). Chronic kidney damage acts 

mostly as a risk factor for cardiovascular disease and diabetes, and is less often the actual 

direct cause of death. Approximately three quarters of these diseases can be prevented by 

tackling major overarching risk factors such as smoking, poor diet, and inadequate physical 

activity (6). For this, an early identification of individuals who will benefit most from 

preventive interventions is essential. One way of doing this is by means of cardiometabolic 

screening.  
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History of cardiometabolic screening in the Netherlands 

Early detection of individuals at risk enables prevention of these chronic conditions, for 

example by stimulating individuals to take actions regarding their lifestyle. This will lead to 

health gains, but also to social gains due to reductions in sick leave and prolonged social 

participation (7). In the early 2000’s, a fast rise occurred in initiatives in the Netherlands 

concerning early detection of cardiometabolic disease and other lifestyle-related diseases. An 

explorative investigation in 2007 of cardiovascular health checks in primary care revealed 15 

promising initiatives (7). The number of initiatives was even larger when taking the full range 

of cardiometabolic disease and healthcare settings into account. The primary care initiatives 

varied in their recruitment method, follow-up, and setting, but all seemed promising in 

systematically identifying individuals at high risk of cardiovascular disease. Despite this 

variation, and the dominant curative orientation of the healthcare system at the time, various 

important stakeholders in the field (such as municipal health services, health funds, and 

primary care professionals) were willing to create public support and to influence the political 

agenda regarding this preventive activity. The time was right to strive for a national structure 

for early detection, with a crucial role for the connection between preventive and curative 

healthcare. This was also stressed by the Ministry of Health, Wellbeing, and Sports in 2007, 

giving priority to preventing and postponing disease by lifestyle measures and paying 

attention to early detection of high-risk groups (8). The increasing interest from the various 

stakeholders resulted in a gradual paradigm shift in healthcare from purely curative and 

demand-driven care, towards care including various types of prevention (9). The development 

and refinement of risk prediction models, such as the SCORE and FINDRISK, contributed 

positively to these changes (10, 11).  

This paradigm shift resulted in various initiatives from the Dutch government, non-profit 

organizations, and commercial companies to raise awareness among the public of the 

importance of assessing risk profiles and to encourage individuals at risk to take action to 

prevent these diseases (12). However, several threats regarding the proliferation of these 

initiatives were identified. First, the diversity in health checks and screening tools was 

confusing to the general public as well as healthcare providers. Secondly, the quality of some 

health checks was questionable, and for lay persons it was expected to be difficult to 

distinguish the higher from the lower quality checks. Thirdly, health professionals lacked 

sufficient skills and knowledge for coaching high-risk individuals, resulting in individuals at 
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high-risk who did not know what to do to reduce their risk or where to go for follow-up, as 

this was not arranged in regular health care (12). 

One of the health professionals who was perceived to have a central role in the identification 

of cardiometabolic disease was the general practitioner (GP) (9). GPs play a central and 

coordinating role in the Dutch healthcare system, and every individual is registered at a GP’s 

office. The threshold to visit the GP is very low, with 75% of individuals visiting their GP 

annually and basic healthcare insurance covering the costs of the consultations. The 

relationship of trust between GP and patient made the GP practice the most appropriate 

setting for programmatic approaches to prevention (with the annual flu vaccination program 

and screening for cervical cancer as successful examples). In addition, it was known that a 

large proportion of the Dutch GPs had a positive attitude towards primary prevention of 

cardiometabolic disease (13).  

These advantages of the primary care system, as well as the threats regarding the various 

health check initiatives, fuelled the need for an evidence-based integrated approach to 

prevention, well embedded in regular primary health care (12). In 2011, the Dutch college of 

General Practitioners (NHG), the Dutch National Association of General Practitioners (LHV), 

and the Netherlands Society of Occupational Medicine (NVAB) worked together with three 

health foundations (the Netherlands Heart Foundation, the Dutch Diabetes Research 

Foundation, and the Dutch Kidney Foundation) to develop an evidence-based guideline to 

improve the early detection and follow-up of individuals at increased risk of cardiometabolic 

disease. This guideline was called “Preventieconsult, module Cardiometabool risico” 

(Prevention consultation, module cardiometabolic risk). 

 

Prevention consultation, module Cardiometabolic risk  

Individuals aged 45 to 70 years, without known cardiometabolic disease and not using anti-

hypertensive or lipid lowering drugs, were the target group for the Prevention consultation. 

For Hindustani Surinamese individuals the lower age limit was set at 35 years because of their 

genetically increased risk of diabetes, as will be explained below. The Prevention consultation 

followed a two-stage approach, see figure 1. 

The Prevention consultation was embedded in primary care, although GPs did not receive 

additional reimbursement for actively approaching their patients, as this was considered 

selective prevention. In the Netherlands, selective prevention is not covered by the health care 

insurance companies. Health insurance companies only reimbursed so-called indicated 
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prevention, targeted at persons with an already known increased risk. Thus, when a patient 

had a risk score above the threshold, follow-up actions were considered indicated prevention 

and could be reimbursed by the usual tariffs for a consultation.  

 

 

Figure 1. Two-stage approach Prevention consultation 

 

Before the guideline was published in its definite form in 2011, three pilots had been 

conducted to test the feasibility in a general practice setting (9, 12, 14, 15). The researchers 

concluded that it was indeed feasible to implement the guideline in general practice. However, 

based on these experiences some adjustments were made: 

• An active invitation by means of a personal letter was chosen, because it was much 

more effective than simply putting up a poster and having leaflets available at the 

practice. 

• Because age turned out to be a major determinant of risk, all men over the age of 60 

years and women over the age of 65 years automatically received a high-risk score. It 

was deemed justifiable for those groups to be invited to consult the GP immediately. 

• A written HRA (in addition to the online version) was also made available, to increase 

response. 
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In the Prevention consultation the screening process is divided into two distinct stages. The 

first stage is an (online) Health Risk Assessment (HRA): by means of a quick and low-

threshold questionnaire the entire eligible population is narrowed down to a population 

estimated to be at high-risk of cardiometabolic disease. Only this high-risk population is then 

invited for the second stage, comprising two practice consultation at the GP’s office to further 

establish an individual’s 10-year risk of cardiometabolic disease and discuss options. Below, 

we describe the two stages in more detail.  

 

Stage one: Online Health Risk Assessment 

The Health Risk Assessment (HRA) is an integrated risk estimation for the three above 

mentioned cardiometabolic diseases and the outcome is a prediction of the incidence of any of 

these three diseases (12). The HRA was specifically developed for individuals without already 

diagnosed cardiometabolic disease, hypertension, or hypercholesterolemia, and is, therefore, 

suitable for the general public or high-risk groups. The HRA incorporates components from 

the SCORE risk function and the FINDRISK questionnaire (10, 11). Scores for each item are 

gender-specific and the sum score indicates the total risk estimation. For the questions and 

scores for each item see figure 2. The HRA is available online at www.testuwrisico.nl 

[www.testyourrisk.nl].  

As can be seen in figure 1, HRA completers can be categorized in having a risk below or 

above the threshold. Individuals with a risk below threshold can be further classified in having 

risk factors or not. Individuals without risk factors only receive general lifestyle advice, to 

stimulate them to remain in the ‘green’ domain. Those with one or more cardiometabolic risk 

factors receive lifestyle advice tailored to the individual’s risk profile. Individuals with a risk 

score above threshold are advised to visit their GP for the second stage of the Prevention 

consultation. 
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Stage two: Practice Consultations 

High-risk individuals according to the HRA are advised to visit the GP (or practice nurse) for 

two so-called Practice Consultations (PC), see again figure 1. During the first consultation the 

anamnesis of the 10-year risk of cardiovascular mortality and/or a diagnosis of diabetes is 

assessed. This risk profile includes lab work (serum cholesterol ratio and glucose level), blood 

pressure measurements, and a verification of the HRA items (figure 2). The second 

consultation consists of composing and communicating the risk profile, providing tailored 

lifestyle advice, and/or starting with (preventive) drug treatment (e.g. lipid lowering drugs). 

The tailored lifestyle advice can consist of an evidence-based lifestyle program in the local 

community, or a referral to a dietician for dietary advice or a physiotherapist for exercise 

programs. 

Studies indicate that two-stage screening could be a cost-effective strategy (16, 17). The cost-

effectiveness of the Prevention consultation specifically is currently investigated (18). A pre-

requisite for cost-effectiveness is reaching those who benefit most, in other words: those who 

are at highest risk. Unfortunately, individuals participating in health checks are more often the 

health-conscious, higher-educated, affluent people (9, 19). Participation is lower among 

people with an increased risk, generally individuals of non-Western descent or with a lower 

SES (20). 

 

 

CARDIOMETABOLIC SCREENING AMONG UNDERSERVED 

GROUPS 

 

Underserved groups  

Some groups in a society are underserved regarding health profits to be gained from 

cardiometabolic screening. 

In the Netherlands, these groups are those of native Dutch origin with a low SES and certain 

non-Western immigrant groups. On the one hand this is due to an increased susceptibility to 

cardiometabolic disease, generally because of an unfavourable genetic makeup and/or 

unhealthier lifestyle habits (21, 22). On the other hand these groups are more vulnerable to be 

(unintentionally) excluded from screening initiatives because the one-size-fits-all approach 

does not reach them or does not appeal to them (20). This increased susceptibility and 

vulnerability are described in the next paragraphs. 
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Susceptibility to cardiometabolic disease  

Mortality from cardiovascular disease is higher among those with a low socioeconomic status 

(23). Additionally, individuals with a low SES have an increased risk of type 2 diabetes, 

particularly in high-income countries like the Netherlands (24). A low SES is also associated 

with measures of chronic kidney damage: lower estimated glomerular filtration rate (eGFR), 

higher albuminuria, and unfavourable eGFR/ albuminuria ratios, and with renal failure (25).  

The prevalence of cardiovascular disease is more than two times higher (10.6%) among 

Turkish than among native Dutch (5.0%), even when adjusting for lifestyle factors, 

educational level, and other health-related factors (figure 3) (26). The prevalence of diabetes 

is almost two times higher (5.6%) among Turkish than among native Dutch (3.1%) (27). 

Additionally, the age of onset is typically a decade lower for Turkish than for native Dutch. 

The age-standardized prevalence of chronic kidney disease is more than two and a half times 

higher (8.0%) among Turkish than among native Dutch (3.0%) (28).  

 

 

Figure 3. Prevalence of cardiometabolic disease among non-Western groups when compared to native Dutch 

(26-29) 

 

As can be seen in figure 3 the prevalence of cardiovascular disease does not differ 

substantially between Moroccans (5.4%) and native Dutch (5.0%) (26). The mortality due to 

cardiovascular disease is even lower among Moroccan males than among native Dutch males, 

with a relative risk of 0.51 (21). However, the prevalence of diabetes is more than two and a 

half times higher (8.0%) among Moroccans than among native Dutch (3.1%) (27). When 

adjusting for sociodemographic factors and physical activity, the prevalence of diabetes is 
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even three and a half times higher among Moroccans than among native Dutch (27). 

Additionally, the age of onset is typically two decades younger for Moroccans than for native 

Dutch. The age-standardized prevalence of chronic kidney disease is more than two times 

higher (6.0%) among Moroccans than among native Dutch (3.0%) (28). 

Mortality due to cardiovascular disease is higher among Surinamese than among native 

Dutch, both for males and females (21). Surinamese individuals have a higher risk of diabetes, 

and at a younger age. This is especially so for the Hindustani Surinamese. The prevalence of 

diabetes is four times higher among Hindustani Surinamese than among native Dutch, and 

two times higher among Creole Surinamese than among native Dutch (figure 3) (29). For the 

age group of 35-44 years, this comes down to 16.7% of Hindustani Surinamese having 

diabetes, 8.1% of Creole Surinamese, and 4.2% of native Dutch. For the age group of 45-60 

years, prevalences are 35.0%, 19.0%, and 8.2%, respectively. Hindustani Surinamese have a 

two and a half time higher (7.6%) prevalence of chronic kidney disease than native Dutch, 

and Creole Surinamese a one and half time higher prevalence (4.6%) (28).   

 

Vulnerability due to limited access to screening 

In recent years, in the Netherlands as well as in other European countries, (quality-adjusted) 

life expectancy has increased. However, this increase has not been equal for all groups within 

society. The largest increases have been seen among the highest educated, resulting in a 

health gap (30). This gap has been widening in the period from 2001 to 2011: inequalities in 

mortality as well as in health-related quality of life increased between the highest and lowest 

educated. In 2001, the difference in quality-adjusted life expectancy between the low and the 

highly educated was 7.4 healthy years for men and 6.3 for women. By 2011 this difference 

had increased to 8.1 health years for men and to 7.1 healthy years for women (30). 

Next to the fact that those with a low socio-economic status and certain non-Western 

immigrant groups have an increased risk of cardiometabolic disease, it has been shown that 

these groups are more vulnerable to be (unintendedly) excluded from health checks (20). 

Those with greater clinical need or risk factors, thus, take up health checks unequally. This 

differential uptake may lead to suboptimal health gains from cardiometabolic screening and, 

thus, contributes to the widening of health inequalities in society. This may be even more so 

for a cardiometabolic health check with a two-stage screening approach, as individuals may 

drop out on two separate occasions. Therefore, it is important to investigate why underserved 

groups do or do not participate in two-stage cardiometabolic screening.  
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Determinants of participation  

Most of the literature regarding determinants of cardiometabolic screening concerns (non-

)attendance among the general population. From this literature we can conclude that health-

conscious patients more frequently follow up an invitation for a health check as they see the 

importance and advantages of doing so. Individuals without health problems have a more 

negative attitude and do not recognize the necessity of screening because they consider 

themselves to be in good health (20, 31, 32). Contrastingly, it has also been found that 

individuals with already existing health problems less often attend health checks. Perhaps 

these individuals lack personal relevance as they already have regular contact with primary 

care for their health complaints (32). Next, not wanting to know one’s risk and fear (for the 

outcome and the consequences of that outcome) seem to play a distinct role in non-attendance 

among the general population (20, 31, 33, 34). Finally, individuals with unhealthy lifestyle 

habits (such as smoking) seem to be more reluctant to visit a GP for lifestyle advice wanting 

to avoid comments on their unhealthy behaviour (35). 

Few studies specifically investigated (non-)participation in cardiometabolic screening among 

non-Western immigrants or individuals with a lower SES. Moreover, those studies that do 

report determinants among underserved populations exclusively focus on physical 

assessments at a doctor's office (one-stage screening), not two-stage screening with risk 

stratification as a first step. Some of the determinants that we find in the literature regarding 

one-stage cardiometabolic screening have to do with the invitation method. A multi-strategy 

approach combining mailed letters, telephone calls, and/or especially face-to-face strategies 

seems useful for increasing uptake in underserved groups (36). Determinants from these 

studies may also provide insight into determinants of participation in two-stage screening, 

although decision making can be expected to differ when potential participants have to weigh 

pros and cons twice. 

Underserved groups have been studied in the context of participation in another form of 

screening, namely cancer screening. Results from these studies theoretically also provide 

insight into reasons for (non-)participation in cardiometabolic screening. However, the risk 

perceptions and beliefs regarding cancer differ substantially from those regarding 

cardiometabolic diseases: perceived risk and worries are much higher for cancer than for 

CMD (37).  

Clearly, the reasons of members of underserved groups to participate in two-stage 

cardiometabolic screening or not need to be investigated further.   
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AIM OF THIS THESIS 

 

With the high burden of cardiometabolic disease among non-Western immigrants in the 

Netherlands and native Dutch with a low SES, their participation in preventive screening is 

eminent. It is, therefore, worrisome that these groups are particularly underrepresented in 

screening initiatives, as this may widen health inequalities in a society. To increase 

participation of these underserved groups in two-stage cardiometabolic screening, insight into 

the motivation and determinants of participation of these groups is essential. This dissertation 

describes the CHECK’D (Cardiometabolic Health check Evaluating Cardiometabolic and 

Kidney Disease) study. The aim of the CHECK’D study was to get insight into the 

(psychosocial) determinants of participation of underserved groups in both stages of the 

Dutch cardiometabolic health check (Prevention consultation, module cardiometabolic risk) 

as well as the actual response and participation rates in the two stages. 

We pursued a systematic inventory of these determinants of participation and used a 

comprehensive theoretical framework for this purpose: the I-change model (figure 4). The I-

change model explains health behaviours and has been applied in studies among native and 

immigrant populations (38-41). Health check attendance can be seen as a health behaviour 

and in that sense can be studied using this model. Another reason that we selected this model 

is that it provides the opportunity to get a comprehensive insight into the factors influencing 

participation as it integrates ideas from several theories: the transtheoretical model 

(motivational stages of change), theory of planned behaviour, social cognitive theory, the 

health belief model, and goal setting theories. The model states that behaviours are 

determined by a person’s motivation or intention, as well as his or her abilities to carry out the 

behaviour. Attitudes, social influences, and self-efficacy expectations influence a person’s 

motivation and are determined by predisposing (e.g. current lifestyle), information (e.g. 

source of delivery), and awareness (e.g. knowledge and risk perception) factors.  
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Figure 4. The I-change model, from http://www.maastricht-university.eu/hein.devries/interests/change 

 

 

OUTLINE OF THIS THESIS 

 

Chapter 2 describes a qualitative study among underserved groups on their determinants of 

(hypothetical) participation in the first stage (the HRA) and in the second stage (the PC). In 

Chapter 3, the response and participation rates of underserved groups in both the HRA and the 

PC are described. Chapter 4 and 5 cover the determinants among underserved groups of 

(actual) participation in the HRA and the PC, respectively. Chapter 6 describes the yield of 

the PC among underserved groups. The thesis ends with a summary and discussion. 

 

 

General introduction

19 

Chapter 1

14549-Groenenberg_BNW.indd   19 27-03-17   12:58



Chapter 1 General introduction

20 

REFERENCES 

 

1. World Health Organization. Factsheet number 310: The top ten causes of death 2008. 

2011. http://www.who.int/mediacentre/factsheets/fs310_2008.pdf. 

2. Dutch Heart Foundation. Facts and numbers cardiovascular disease [Feiten en cijfers 

hart- en vaatziekten]. 2015. The Hague, the Netherlands. 

https://www.hartstichting.nl/hart-vaten/cijfers. 

3. Dutch Diabetes Foundation. Diabetes in numbers [Diabetes in cijfers]. 2015. 

Amersfoort, the Netherlands. https://www.diabetesfonds.nl/over-diabetes/diabetes-in-

het-algemeen/diabetes-in-cijfers. 

4. Dutch Kidney Foundation. Facts and numbers [Feiten en cijfers]. 2015. Bussum, the 

Netherlands. https://www.nierstichting.nl/professionals/factsheets/. 

5. World Health Organization. Global Health Observatory (GHO) data: NCD mortality 

and morbidity. 2012. http://www.who.int/gho/ncd/mortality_morbidity/en/. 

6. World Health Organization. 10 Facts on noncommunicable diseases. 2013. 

http://www.who.int/features/factfiles/noncommunicable_diseases/facts/en/index9.html 

7. de Jongh D, van Dijk L, Schellevis F. Vroege opsporing en behandeling van mensen 

met risicofactoren voor hart- en vaatziekten [Early detection and treatment of people 

with risk factors for cardiovascular disease]. Utrecht, the Netherlands: NIVEL; 2007.  

8. Dutch Government [Rijksoverheid]. Being healthy, staying healthy: A vision of health 

and prevention [Gezond zijn, gezond blijven, Een visie op gezondheid en preventie]. 

2007. https://www.rijksoverheid.nl/documenten/kamerstukken/2007/09/24/gezond-zijn-

gezond-blijven-een-visie-op-gezondheid-en-preventie 

9. Godefrooij MB, van de Kerkhof RM, Wouda PJ, Vening RA, Knottnerus JA, Dinant GJ 

et al. Development, implementation and yield of a cardiometabolic health check. Fam 

Pract 2012;29(2):174-81. 

10. Conroy RM, Pyorala K, Fitzgerald AP, Sans S, Menotti A, de Backer G et al. 

Estimation of ten-year risk of fatal cardiovascular disease in Europe: the SCORE 

project. Eur Heart J 2003;24(11):987-1003. 

11. Lindstrom J, Tuomilehto J. The diabetes risk score: a practical tool to predict type 2 

diabetes risk. Diabetes Care 2003;26(3):725-31. 

12. Assendelft WJ, Nielen MM, Hettinga DM, van der Meer V, van Vliet M, Drenthen AJ 

et al. Bridging the gap between public health and primary care in prevention of 

Chapter 1 General introduction

20 

14549-Groenenberg_BNW.indd   20 27-03-17   12:58



General introduction

21 

Chapter 1

cardiometabolic diseases; background of and experiences with the Prevention 

Consultation in The Netherlands. Fam Pract 2012;29 Suppl 1:i126-i31.  

13. Nielen MMJ, van der Meer V, Schellevis FG. Evaluatie pilot Preventieconsult 

cardiometabool risico [Evaluation pilot Prevention consultation cardiometabolic risk]. 

Utrecht, the Netherlands: NIVEL; 2010. 

14. Nielen MMJ, van der Meer V, Assendelft WJJ, Schellevis FG. Eerste ervaringen met 

het PreventieConsult Cardiometabool risico [First experiences with the 

PreventionConsultation Cardiometabolic risk]. Huisarts Wet 2011;54(8):414-9. 

15. Klomp M, Meulepas M, Anema B, Harms L. PreventieConsult in praktijk: een pilot 

[PreventionConsultation in practice: a pilot]. Medisch Contact 2011;66(11):659-61. 

16. Khunti K, Gillies CL, Taub NA, Mostafa SA, Hiles SL, Abrams KR et al. A comparison 

of cost per case detected of screening strategies for Type 2 diabetes and impaired 

glucose regulation: modelling study. Diabetes Res Clin Pract 2012;97(3):505-13. 

17. Pandya A, Weinstein MC, Salomon JA, Cutler D, Gaziano TA. Who needs laboratories 

and who needs statins?: Comparative and cost-effectiveness analyses of non-laboratory-

based, laboratory-based, and staged primary cardiovascular disease screening 

guidelines. Circ Cardiovasc Qual Outcomes 2014;7(1):25-32. 

18. Badenbroek IF, Stol DM, Nielen MM, Hollander M, Kraaijenhagen RA, de Wit GA et 

al. Design of the INTEGRATE study: effectiveness and cost-effectiveness of a 

cardiometabolic risk assessment and treatment program integrated in primary care. 

BMC Fam Pract 2014;15(1):90. 

19. Pill R, French J, Harding K, Stott N. Invitation to attend a health check in a general 

practice setting: comparison of attenders and non-attenders. J R Coll Gen Pract 

1988;38(307):53-6. 

20. Dryden R, Williams B, McCowan C, Themessl-Huber M. What do we know about who 

does and does not attend general health check? Findings from a narrative scoping 

review. BMC Public Health 2012;12:723.  

21. Bos V, Kunst AE, Keij-Deerenberg IM, Garssen J, Mackenbach JP. Ethnic inequalities 

in age- and cause-specific mortality in The Netherlands. Int J Epidemiol 

2004;33(5):1112-9. 

22. Ikram UZ, Kunst AE, Lamkaddem M, Stronks K. The disease burden across different 

ethnic groups in Amsterdam, the Netherlands, 2011-2030. Eur J Public Health 

2014;24(4):600-5.  

General introduction

21 

Chapter 1

14549-Groenenberg_BNW.indd   21 27-03-17   12:58



Chapter 1 General introduction

22 

23. Kamphuis CB, Turrell G, Giskes K, Mackenbach JP, van Lenthe FJ. Socioeconomic 

inequalities in cardiovascular mortality and the role of childhood socioeconomic 

conditions and adulthood risk factors: a prospective cohort study with 17-years of 

follow up. BMC Public Health 2012;12:1045. 

24. Agardh E, Allebeck P, Hallqvist J, Moradi T, Sidorchuk A. Type 2 diabetes incidence 

and socio-economic position: a systematic review and meta-analysis. Int J Epidemiol 

2011;40(3):804-18. 

25. Vart P, Gansevoort RT, Joosten MM, Bültmann U, Reijneveld SA. Socioeconomic 

disparities in chronic kidney disease, a systematic review and meta-analysis. Am J Prev 

Med 2015;48(5):580-92.   

26. Dijkshoorn H, Uitenbroek DG, Middelkoop BJ. Prevalentie van diabetes mellitus en 

hart- en vaatziekten onder Turkse, Marokkaanse en autochtone Nederlanders 

[Prevalence of diabetes mellitus and cardiovascular disease among immigrants from 

Turkey and Morocco and the indigenous Dutch population]. Ned Tijdschr Geneeskd 

2003;147(28):1362-6. 

27. Ujcic-Voortman JK, Schram MT, Jacobs-van der Bruggen MA, Verhoeff AP, Baan CA. 

Diabetes prevalence and risk factors among ethnic minorities. Eur J Public Health 

2009;19(5):511-5. 

28. Agyemang C, Snijder MB, Adjei DN, van den Born BJ, Modesti PA, Peters RJ et al. 

Ethnic Disparities in CKD in the Netherlands: The Healthy Life in an Urban Setting 

(HELIUS) Study. Am J Kidney Dis 2016;67(3):391-9.  

29. Bindraban NR, van Valkengoed IG, Mairuhu G, Holleman F, Hoekstra JB, Michels BP 

et al. Prevalence of diabetes mellitus and the performance of a risk score among 

Hindustani Surinamese, African Surinamese and ethnic Dutch: a cross-sectional 

population-based study. BMC Public Health 2008;8:271. 

30. Gheorghe M, Wubulihasimu P, Peters F, Nusselder W, van Baal PH. Health inequalities 

in the Netherlands: trends in quality-adjusted life expectancy (QALE) by educational 

level. Eur J Public Health 2016 [ahead of print].  

31. Vermunt PW, Milder IE, Wielaard F, van Oers JA, Westert GP. An active strategy to 

identify individuals eligible for type 2 diabetes prevention by lifestyle intervention in 

Dutch primary care: the APHRODITE study. Fam Pract 2010;27(3):312-9. 

32. Ellis N, Gidlow C, Cowap L, Randall J, Iqbal Z, Kumar J. A qualitative investigation of 

non-response in NHS health checks. Arch Public Health 2015;73(1):14.   

Chapter 1 General introduction

22 

14549-Groenenberg_BNW.indd   22 27-03-17   12:58



General introduction

23 

Chapter 1

33. McAndrew LM, Musumeci-Szabo TJ, Mora PA, Vileikyte L, Burns E, Halm EA et al. 

Using the common sense model to design interventions for the prevention and 

management of chronic illness threats: from description to process. Br J Health Psychol 

2008;13(Pt 2):195-204. 

34. Farrimond H, Saukko PM, Qureshi N, Evans PH. Making sense of being at 'high risk' of 

coronary heart disease within primary prevention. Psychol Health 2010;25(3):289-304. 

35. Bach Nielsen KD, Dyhr L, Lauritzen T, Malterud K. Long-term impact of elevated 

cardiovascular risk detected by screening. A qualitative interview study. Scand J Prim 

Health Care 2005;23(4):233-8. 

36. Gardner MP, Adams A, Jeffreys M. Interventions to increase the uptake of 

mammography amongst low income women: a systematic review and meta-analysis. 

PLoS One 2013;8(2):e55574. 

37. Wang C, O'Neill SM, Rothrock N, Gramling R, Sen A, Acheson LS et al. Comparison 

of risk perceptions and beliefs across common chronic diseases. Prev Med 

2009;48(2):197-202. 

38. Knops-Dullens T, de Vries N, de Vries H. Reasons for non-attendance in cervical 

cancer screening programmes: an application of the Integrated Model for Behavioural 

Change. Eur J Cancer Prev 2007;16(5):436-45. 

39. de Vries H, Mesters I, van de Steeg H, Honing C. The general public's information 

needs and perceptions regarding hereditary cancer: an application of the Integrated 

Change Model. Patient Educ Couns 2005;56(2):154-65. 

40. Nierkens V, Stronks K, van Oel CJ, de Vries H. Beliefs of Turkish and Moroccan 

immigrants in The Netherlands about smoking cessation: implications for prevention. 

Health Educ Res 2005;20(6):622-34. 

41. Nierkens V, Stronks K, de Vries H. Attitudes, social influences and self-efficacy 

expectations across different motivational stages among immigrant smokers: replication 

of the O pattern. Prev Med 2006;43(4):306-11.

General introduction

23 

Chapter 1

14549-Groenenberg_BNW.indd   23 27-03-17   12:58



14549-Groenenberg_BNW.indd   24 27-03-17   12:58


