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ABSTRACT 
In light of the growing pressure that multiple chronic diseases place on health 
care systems, we investigated whether strong primary care was associated with 
improved health outcomes for the chronically ill. We did this by combining 
country- and individual-level data for the twenty-seven countries of the 
European Union, focusing on people’s self-rated health status and whether or 
not they had severe limitations or untreated conditions. We found that people 
with chronic conditions were more likely to be in good or very good health in 
countries that had a stronger primary care structure and better coordination of 
care. People with more than two chronic conditions benefited most: Their self-
rated health was higher if they lived in countries with a stronger primary care 
structure, better continuity of care, and a more comprehensive package of 
primary care services. In general, while having access to a strong primary care 
system mattered for people with chronic conditions, the degree to which it 
mattered differed across specific subgroups (for example, people with primary 
care–sensitive conditions) and primary care dimensions. Primary care reforms, 
therefore, should be person centered, addressing the needs of subgroups of 
patients while also finding a balance between structure and service delivery.  

 
The rising prevalence of chronic disease and multiple morbidities is among the most 
prominent demand-related challenges faced by health care systems in high-income 
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countries.1–3 Disease management programs may improve care for specific groups of 
patients, but they may also create inequities and fragmented provision of care and 
may fail to provide the integrated care that patients with multiple conditions need.4 
Internationally, stakeholders have advocated for the strengthening of primary care as 
a strategy to respond to demographic and financial challenges to health care 
systems.5,6 Recently, the strengthening of primary care became one of the key 
strategies of the new European policy for health,7 and it is central to the Affordable 
Care Act in the United States.8,9 Strong primary care includes a generalist, person-
centered approach and a broad range of coordinated services offered to a defined 
population.10,11 
Evidence for the benefits of well-developed primary care has grown over the years. 
Such care is associated with better health outcomes,11,12 lower costs,13,14 and 
improved cost containment.15 Moreover, when primary care providers are 
responsible for a defined population, there are improved opportunities for monitoring 
health, health care use, and quality of care.16⇓–18 
The available evidence on the importance of strong primary care is growing but not 
yet conclusive. Therefore, this article is intended to contribute to the literature by 
exploring whether strong primary care is also related to better health outcomes for 
patients with chronic and multiple diseases. In particular, do patients with complex 
needs benefit from strong primary care, which is supposed to be person centered and 
closely attuned to their needs?19,20 We focused in part on primary care–sensitive 
chronic conditions, because management of them in primary care may prevent 
hospitalization.21 
We used data that allowed us to measure different dimensions of the strength of 
primary care, in line with our previously published research on this topic.12,22 We 
combined these data with international survey data to analyze individual health 
outcomes while taking other determinants of health into account, including 
characteristics of a country’s health care system.  
We tested the following two hypotheses regarding the relationship between 
characteristics of a country’s primary care system and individuals’ health outcomes. 
First, in countries with stronger primary care systems, people with chronic conditions 
have better self-rated health, have fewer limitations in activities of daily life, and 
suffer less often from untreated conditions. And second, these effects are stronger for 
people with multiple morbidities, primary care–sensitive conditions, or low levels of 
education.  

STUDY DATA AND METHODS 

Data 
Individual-level data came from the Eurobarometer survey, wave 66.2, which was 
conducted in 2006 in twenty-nine European countries. The survey was administered 
through face-to-face interviews among residents ages fifteen and older.23 To measure 
the strength of a country’s primary care system, we used data gathered in 2009–10 in 
the thirty-one-country Primary Health Care Activity Monitor for Europe study.24 
This combination allowed us to link country-level information to data on the 26,778 
respondents to the Eurobarometer survey who lived in one of the twenty-seven 
member states of the European Union.  
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Measurements 
We identified individuals as having chronic conditions if they reported that they had 
or ever had had any of the following thirteen health problems: diabetes; allergies; 
asthma; hypertension (high blood pressure); long-standing problems with muscles, 
bones, and joints (rheumatism or arthritis); cancer; cataract; migraines or frequent 
headaches; chronic bronchitis or emphysema; osteoporosis; stroke or cerebral 
hemorrhage; peptic ulcer (gastric or duodenal ulcer); and chronic anxiety or 
depression.  
Of all respondents, 59 percent reported having or having had one or more chronic 
conditions, and we limited the analysis to this group.  

Dependent Variables 
We measured self-rated health based on how people rated their health in general. The 
survey options were very good, good, neither good nor bad, bad, very bad, and don’t 
know. Self-rated health is a reliable predictor of mortality and morbidity, and its 
meaning scarcely differs across social groups,25⇓–27 although some differences have 
been found between ethnic minorities within a country.28 We dichotomized answers 
as good or very good health versus the other options, omitting the twenty “don’t 
know” answers (for sensitivity analyses, see the online Appendix, Section A1).29 
The second outcome measure was limitations in daily functioning. The relevant 
question was: “Over the past six months, to what extent, if at all, have you been 
limited in activities people normally do, because of a health problem?” We 
dichotomized answers as severely limited versus somewhat limited or not limited at 
all (for sensitivity analyses, see Appendix Section A1).29 
For the third outcome measure, having untreated conditions, we used information 
about whether respondents had undergone long-term medical treatment for any of the 
thirteen chronic conditions listed above. We dichotomized the answers as yes 
(having one or more untreated conditions) versus no (treatment was received for all 
chronic conditions; for sensitivity analyses, see Appendix Section A1).29 

Primary Care Dimensions 
In line with the Primary Health Care Activity Monitor for Europe study, we 
considered five primary care dimensions: structure (consisting of governance, 
economic conditions, and workforce development, taken together), accessibility, 
continuity of care, coordination of care, and comprehensiveness of service delivery. 
The data on these dimensions came from national and international statistical 
agencies and country experts.  
Indicators in the study had been transformed into scores ranging from 1 (weak) to 3 
(strong), which were then combined for each dimension to establish continuous 
scales. For example, continuity was measured by indicators such as registration of 
patients with a primary care doctor and the use of electronic clinical records. And to 
measure comprehensiveness, the researchers looked at the breadth of services offered 
to patients, such as first-contact care and triage, or of medical technical procedures, 
such as wedge resection of ingrown toenails or excision of warts. Details on all 
indicators are presented in Section A2 of the Appendix29 and elsewhere.12,22 

Individual-Level Controls 
As controls, we added a dummy variable for being female, age in years, and age 
squared (for nonlinear effects). For these and all following variables, we excluded 
respondents who left a question unanswered or replied “don’t know.” We also 
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excluded people ages twenty-four and younger30,31 (for sensitivity analyses, see 
Appendix Section A1).29 Our analyses were conducted on a sample of 14,131 
respondents.  
We derived educational level from the question regarding at what age respondents 
ended their full-time education. In the Eurobarometer data set, answers were 
originally coded into ranges from “up to age 14” to “age 22 and older.” We excluded 
those who reported that they were “still studying” and combined those who answered 
“no full-time education” with those who answered “up to age 14.” We corrected for 
across-country differences by using the mean adjusted level per country (that is, a 
person’s educational level minus the average of all respondents in that country).  
To assess respondents’ position on the labor market, we used a question about 
current occupation. Answers were grouped into eighteen categories. We excluded 
respondents who answered “student” and added the other categories as dummies, 
combining fishermen and farmers. The reference category was “retired or unable to 
work through illness.”  
We determined socioeconomic position by means of the possession of certain 
material goods, such as a television, computer, or car, corrected for the country 
average.  
To investigate interaction effects, we added a dummy variable for multiple 
morbidities, based on the previously mentioned question about having or having had 
one or more of the thirteen chronic conditions. The distribution ranged from one to 
thirteen conditions. Thus, we opted to distinguish between one or two conditions 
versus three or more conditions. This allowed us to compare people with many 
chronic conditions to those with only a few (for sensitivity analyses, see Appendix 
Section A1).29 
Furthermore, we focused on primary care–sensitive chronic conditions,32⇓–34 those 
for which management in primary care might prevent hospitalization. These 
conditions were diabetes, asthma, chronic bronchitis or emphysema, stroke or 
cerebral hemorrhage, and hypertension. We thus excluded acute primary care–
sensitive conditions, as the role of primary care for such conditions is mostly in 
primary prevention.  
Finally, we corrected for the wealth of a country, as measured by the gross domestic 
product (GDP)—in purchasing power parity US dollars—per capita in 2009, divided 
by 1,000 to create effects that were similar in size to those of the other coefficients.  

Statistical Analysis 
We tested our hypotheses using multilevel analysis, which allowed us to take into 
account the clustering of individuals within countries. Because all three outcome 
measures were discrete but correlated, we used a two-level multivariate binary 
response probit model in which outcome measures were analyzed simultaneously. 
We fitted multilevel models in MLwiN, version 2.25, using the user-written 
runmlwin command in Stata, version 13. In the case of positive coefficients, the 
higher the predictor’s score, the higher the predicted probability of the selected 
health outcome. The Appendix (Sections A3–5) contains both coefficients and 
standard errors.29 
In the analyses, we first ran an empty model. Second, we ran a model with all control 
variables, followed by four models in which we added each country-level primary 
care variable separately (because of the small number of countries). Third, we tested 
whether or not the primary care variables had a moderating effect on the relationship 
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between the three outcomes and multiple morbidities, primary care “sensitiveness”—
that is, conditions whose management in primary care might prevent 
hospitalization—and educational level, again in separate models and using GDP as a 
country-level control variable. In light of the small number of countries, we used a 
significance level of 0.10 for our two-sided tests of the hypotheses.  

Limitations 
Our study had a number of limitations. We used self-reported health outcomes, 
which may have caused us to under- or overestimate specific outcomes and, hence, 
the effects of primary care systems on them. However, a selected comparison to 
national statistics did not provide an indication of such biases (see Appendix 
Section A3).29 
In addition, we were able to study only those chronic diseases included in the 
Eurobarometer survey. The survey did not include every chronic condition, just a 
number of common ones. As a result, the data would not have allowed us to make 
clear comparisons between people with versus those without any chronic condition, 
so we instead focused our analysis only on the former group.  
We could also include only one country-level control (GDP) because of the small 
number of countries. Other relevant variables, such as the availability of hospital 
services, might compensate for the negative effects of a weak primary care system.  
A final limitation was that the individual-level data were gathered in 2006, while the 
country-level data were gathered in 2009–10. We know that the 2006 and 2009 
GDPs were highly correlated, and we assumed that primary care dimensions were 
also relatively stable over time. We do not know of any major primary care reforms 
in those years. In addition, the use of multiple indicators in the Primary Health Care 
Activity Monitor for Europe study may have softened any biases.  

STUDY RESULTS 
About 12 percent of all chronically ill individuals in the study reported having severe 
limitations, while about half were in good or very good health (Exhibit 1). About 
one-third had more than two chronic conditions, and almost half had at least one 
chronic condition for which no treatment was received. For each of the thirteen 
conditions separately, the share of untreated patients ranged from 4 percent (for both 
stroke and cancer) to 25 percent (rheumatism) and 28 percent (hypertension; data not 
shown).  

[EXHIBIT 1] 
The empty model (Appendix Section A4)29 provided a baseline for comparisons with 
more complex models. The empty model showed that of the three outcome variables, 
self-rated health varied the most at the country level: 5 percent of the variation in 
self-rated health was a result of variation across countries, while the intraclass 
correlation was 2 percent for untreated conditions and 1 percent for having severe 
limitations. Section A5 of the Appendix29 also contains a model with information on 
all controls. For example, the wealth of a country was related positively to self-rated 
health but not related to patients’ chances of having severe limitations or untreated 
conditions.  
We analyzed the influence of primary care dimensions on all three health outcomes. 
Overall, the effects were limited (top panel of Exhibit 2). Continuity and 
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comprehensiveness were not associated with any outcome measure. Each of the other 
primary care dimensions were related to one outcome only: Strong primary care 
structure and good coordination both increased the chance of having good or very 
good health, while good accessibility helped reduce the risk of having untreated 
conditions.  

[EXHIBIT 2] 
Overall, people’s subjective health appeared to be better in primary care systems 
with stronger structures. Subjective health was also the outcome with the highest 
country-level variation. In contrast, having severe limitations was affected not by any 
of the primary care dimensions but by other (mostly individual-level) variables.  
We also expected that all dimensions of strong primary care would especially affect 
patients with more than two chronic conditions. In a number of analyses this was 
indeed the case (middle panel of Exhibit 2). People with multiple morbidities had a 
higher chance of having good or very good health if they lived in a country with a 
strong primary care structure, high continuity of care, and a comprehensive primary 
care system. Of the five primary care dimensions, comprehensiveness was most 
influential: It affected all three health outcomes for people with multiple morbidities. 
Apparently, being able to offer a broad set of services is especially beneficial for the 
health needs of patients with complex health problems.  
We expected similar outcomes for people with primary care–sensitive conditions. 
Indeed, we found that patients with such conditions had fewer limitations in their 
daily activities if they lived in countries with a strong primary care structure, while 
living in a country with better continuity helped increase the chance of having good 
or very good self-rated health (bottom panel of Exhibit 2).  
A last question was whether primary care systems with higher scores on all 
dimensions led to increased equity, but we found very little evidence about this (see 
Appendix Section A6).29 Only continuity of care helped reduce the gap in self-rated 
health between people with more years of education and those with fewer years. 
Because that could also be the result of chance, this result should not be 
overemphasized.  

DISCUSSION 
This study was intended to find out whether the general benefits of strong primary 
care, demonstrated in previous studies,6,11,12 also apply to the specific population of 
patients with chronic conditions. To that end, we combined data on various features 
of primary care systems with individual-level data about chronically ill people.  
Indeed, we found evidence that living in a country with a relatively strong primary 
care system is beneficial to various aspects of people’s health. A strong primary care 
structure and good coordination are important for the self-rated health of people with 
chronic conditions, while good access to primary care helps them receive care for the 
conditions they have. To some extent, these dimensions are interrelated, of course. 
For example, having a strong primary care structure makes it possible to have a 
sufficient primary care information infrastructure, enough qualified primary care 
professionals, and supportive primary care policies—all of which are preconditions 
for primary care access and continuity, coordination, and comprehensiveness of care.  
Concerning people with multiple morbidities, we found that their self-rated health 
status was higher in countries with a strong primary care structure, high continuity of 
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care, and a comprehensive primary care system. The comprehensiveness of services 
provided was especially beneficial. This may be because having a broad range of 
services in primary care helps in early diagnosis, treatment, and follow-up care, 
while also reducing dependence on hospital care.  
These effects were much stronger when we defined multiple morbidities as having 
three or more chronic conditions, and weaker when we defined it as having two or 
more chronic conditions. Accordingly, strong primary care appears to be especially 
relevant for people with many chronic conditions, because their health care needs are 
greatest.  
For people with primary care–sensitive chronic conditions, continuity of care appears 
particularly critical. This indicates the importance of having relationships between 
patients and primary care providers, managing and communicating health 
information, and providing case management.  
We found no evidence that having a well-developed primary care system reduced 
inequities in the distribution of care across groups stratified by years of education. 
This lack of evidence is consistent with previous studies, which showed that in most 
European countries, access to general practice services as part of primary care is not 
related to income, whereas specialist care was more accessible for higher-income 
groups in most European countries.35,36 

CONCLUSION 
No single primary care dimension is beneficial for all chronically ill patients. Thus, a 
balanced conclusion is justified: Different groups of patients and different types of 
outcomes benefit from different features of strong primary care. This points to the 
more general need for primary care to be person centered. Such care takes the needs, 
possibilities, motivations, and goals of individual patients into account.36 
It is likely that person-centered care could be delivered more effectively within 
stronger primary care systems, but this type of care does not develop spontaneously. 
Reforms and investments in primary care systems therefore must take the diversity of 
populations into account.  
This is an especially relevant policy issue in times of scarcity. In the past couple of 
years many European countries responded to the financial and economic crisis by a 
shift to more outpatient care and improved coordination with, or investment in, 
primary care.37,38 Similar shifts can be observed in the United States, including 
various federal initiatives to support states working on primary care transformation, 
such as the Comprehensive Primary Care initiative.39,40 
The effects of these programs on patients’ health should be monitored by means of 
follow-up comparative studies using both country- or state-level and individual-level 
data. Ideally, such studies would also include other relevant outcome measures, such 
as hospital admissions and emergency department visits, in addition to the self-
reported health outcomes used in this study.  
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TABLES 
Exhibit 1  
Descriptive Statistics For 14,131 Adults Older Than Age Twenty-Four With Chronic 
Conditions In Twenty-Seven European Countries, 2006–09  
Variable Mean or percent 
Has severe limitations 11.9% 
Is in good or very good general health 49.2% 
Has untreated conditions 48.2% 
Female 61.7% 
Age (years) 56.1 
Age at which full-time education ended (centered) 0.0 
Current occupationa  
 Retired or unable to work because of illness 43.4% 
 Unemployed or temporarily not working 4.5 
 Not working or at home 10.2 
 Farmer or fisherman 1.1 
 Self-employed professional 1.1 
 Owner of a shop, craftsman, other self-employed 2.2 
 Business proprietor, owner of a company 1.6 
 Employed professional 2.7 
 General management, director, or top management 1.0 
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Variable Mean or percent 
 Middle management, other management 6.0 
 Employed position, mainly at a desk 7.3 
 Employed position, traveling 2.1 
 Employed position, service job 6.0 
 Supervisor 0.7 
 Skilled manual worker 7.0 
 Unskilled manual worker 3.2 
Number of material goods possessed (centered) 0.0 
Has more than 2 chronic conditions 33.6% 
Has primary care–sensitive condition 55.0% 
GDP PPP $29,702 
Primary care dimensionsb  
 Structure 2.24 
 Accessibility 2.26 
 Continuity 2.34 
 Coordination 1.73 
 Comprehensiveness 2.37 
 
SOURCE Authors’ analysis of data from Eurobarometer wave 66.2 (see Note 23 in 
text) and the Primary Health Care Activity Monitor for Europe study (see Note 24 in 
text). NOTES The national-level primary care dimensions are explained in 
Section A2 of the Appendix (see Note 29 in text) and elsewhere (see Notes 12 and 22 
in text). GDP PPP is gross domestic product, in purchasing power parity US dollars, 
divided by 1,000.  
  a Full occupational labels are as follows: retired or unable to work through illness; 
unemployed or temporarily not working; responsible for ordinary shopping and 
looking after the home, or without any current occupation, not working; self-
employed farmer; self-employed fisherman; self-employed professional (lawyer, 
medical practitioner, accountant, architect, etc.); owner of a shop, craftsman, other 
self-employed person; business proprietor; owner (full or partner) of a company; 
employed professional (employed doctor, lawyer, accountant, architect); general 
management; director or top management (managing directors, director general, 
other director); middle management; other management (department head, junior 
manager, teacher, technician); employed position, not at a desk, but in a service job 
(hospital, restaurant, police, fireman, etc.); employed position, not at a desk but 
traveling (salesmen, driver, etc.); supervisor; skilled manual worker; other 
(unskilled) manual worker; servant.  
  b On a scale of 1 (weak) to 3 (strong).  
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Exhibit 2  
Influence Of Five Primary Care Dimensions On Patients’ Having Severe Limitations, 
Good Or Very Good Health, And Untreated Conditions, And Moderating Effects Of 
The Dimensions On Patients’ Having Multiple Morbidities Or Primary Care–
Sensitive Conditions  
 Patient has: 
Primary care 
dimension 

Severe 
limitations 

Good or very good 
health 

Untreated 
conditions 

Structure −0.197 0.860** −0.548 
Accessibility −0.025 0.283 −0.708* 
Continuity 0.747 −0.513 0.883 
Coordination 0.155 0.525* −0.241 
Comprehensiveness 0.001 −0.134 −0.245 
Dimension multiplied by multiple morbidities (interaction effects) 
Structure −0.398** 0.300* −0.145 
Accessibility −0.194 0.168 0.097 
Continuity 0.075 0.752* −0.647 
Coordination −0.151 0.055 −0.068 
Comprehensiveness −0.486** 0.334* −0.372** 
Dimension multiplied by primary care–sensitive condition (interaction effects) 
Structure −0.350* −0.101 0.057 
Accessibility −0.072 −0.239 −0.263 
Continuity −0.757 0.945** −0.360 
Coordination 0.031 0.060 −0.104 
Comprehensiveness −0.122 0.253 −0.047 
 
SOURCE Authors’ analysis of data from Eurobarometer (see Note 23 in text) and the 
Primary Health Care Activity Monitor for Europe study (see Note 24 in text). 
NOTES The exhibit shows probit regression coefficients for separate two-level 
models, all of which included individual-level confounders and country-level gross 
domestic product. For example, when the level of coordination is higher, the 
probability of chronically ill being in good or very good health is also higher. Two-
sided tests were used, implying that both positive and negative values are considered 
significant.  
  *  P<0.01 
  **  P<0.05 
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