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Purpose: Low socioeconomic status is associated with higher prevalence of diabetes, worse 

outcomes, and worse quality of care. We explored the relationship between education, as a 

measure of socioeconomic status, and quality of care in the Swiss context.

Patients and methods: Data were drawn from a population-based survey of 519 adults with 

diabetes during fall 2011 and summer 2012 in a canton of Switzerland. We assessed patients 

and diabetes characteristics. Eleven indicators of quality of care were considered (six of process 

and five of outcomes of care). After bivariate analyses, regression analyses adjusted for age, 

sex, and diabetic complications were performed to assess the relationship between education 

and quality of care.

Results: Of 11 quality-of-care indicators, three were significantly associated with education: 

funduscopy (patients with tertiary versus primary education were more likely to get the exam: 

odds ratio, 1.8; 95% confidence interval [CI], 1.004–3.3) and two indicators of health-related 

quality of life (patients with tertiary versus primary education reported better health-related 

quality of life: Audit of Diabetes-Dependent Quality of Life: β=0.6 [95% CI, 0.2–0.97]; SF-12 

mean physical component summary score: β=3.6 [95% CI, 0.9–6.4]).

Conclusion: Our results suggest the presence of educational inequalities in quality of diabetes 

care. These findings may help health professionals focus on individuals with increased needs 

to decrease health inequalities.

Keywords: primary care, education, quality of care, diabetes

Introduction
Diabetes and many other chronic diseases show a higher prevalence among groups 

of low socioeconomic status (SES).1,2 In addition, patients with diabetes and a low 

SES have been shown to present with worse health outcomes such as poorer glycemic 

control, more diabetes-related complications, higher cardiovascular risk factors, and 

poorer self-rated health.3–7

A model has been proposed by Brown et al8 to explain this association between 

SES and health outcomes in patients with diabetes. It suggests that health outcomes 

(which show the effects of care on the health status of patients9) are influenced by distal 

factors, such as individual (eg, cultural background) or community characteristics, as 

well as by more proximal factors such as health behaviors, access to health care, and 

processes of care (ie, what is done to care for a patient). Most studies looking at the 

relationship between SES and processes of diabetes care reported worse processes 

of care among patients of lower SES.10,11 It is well accepted that processes of care 

influence diabetes outcomes, and many processes are considered indicators of  quality 
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of diabetes care. Thus, achieving optimal processes of care 

is postulated to be a key element in the care of patients with 

diabetes.

In Switzerland, health insurance is mandatory, and access 

to care is universal. Despite that, health inequalities across 

SES groups have been reported, mostly for mortality and 

cardiovascular risk factors.12 Moreover, recent studies have 

shown that individuals with low income were at high risk 

of foregoing healthcare for economic reasons,13 possibly 

because of the high out-of-pocket payments characterizing 

the Swiss health care system. However, it remains unknown 

whether once individuals have reached the health care 

system, social inequalities persist with regard to quality of 

care. Indeed, no study in Switzerland has so far examined 

the relationship between education and quality of care in 

any disease.

The aim of this study was to determine the association 

between education and quality of care among patients with 

diabetes.

Material and methods
Setting and patients
We used data from a cross-sectional paper survey, self-

administered among a cohort of patients with any type of dia-

betes, living in the canton of Vaud, a large French-speaking 

region in Switzerland with more than 720,000 inhabitants. 

Adults (aged $18 years) presenting with a prescription for 

insulin, oral antidiabetics, glycemic strips, or a glucose meter 

were recruited by pharmacists in fall 2011 and summer 

2012. Fifty-six of the 140 randomly contacted pharmacies 

agreed to participate. Although pharmacists checked the 

eligibility of the patients and presented the study, patients 

willing to participate were asked to fill in the questionnaire 

at home and send it back to the investigators. Patients with 

an obvious cognitive impairment, those who did not speak 

or understand French well enough, those who did not reside 

in the canton of Vaud, and women with gestational diabetes 

were excluded. With patients’ approvals, treating physicians 

were contacted and asked to fill in a brief questionnaire to 

collect some laboratory and clinical data. The final sample 

totaled 519 patients (406 from 1,013 eligible patients in 2011 

and 113 from 328 eligible patients in 2012, corresponding to 

participation rates of 40% and 34%, respectively). The data 

collection process is described in more detail elsewhere.14 

This study complies with the current laws of Switzerland. 

Ethical approval was received from the Cantonal Ethics 

Com mittee of Research on the Human Being (protocol 

151/11).

Measures
The variables considered in this study included one exposure 

variable, several dependent variables, and other independent 

variables considered as potential confounders.

education
The exposure variable was self-reported education, which is 

one of several dimensions of socioeconomic status. It was 

grouped into three categories according to the International 

Standard Classification of Education: primary education, 

corresponding to the completion of compulsory school or 

less; secondary education, corresponding to vocational train-

ing or high school; and tertiary education, corresponding to 

university or technical college.

processes of care (dependent variables)
Patients were asked whether they had received the following 

processes of care during the last 12 months: HbA
1c

 level check 

(yes, one time; yes, more than one time; no; or I do not know), 

lipid blood test (yes, no, or I do not know), microalbuminuria 

test (yes, no, or I do not know), funduscopy (yes, less than 

1 year ago; yes, 1–2 years ago; yes, more than 2 years ago; 

never; or I do not know), feet examined by a physician (yes, 

no, or I do not know), and influenza vaccination (yes, no, or 

I do not know). We coded these variables into two categories: 

patients having received at least one check versus those not 

having received a check. We also regrouped “do not know” 

answers into the missing answer category. For the HbA
1c

 vari-

able, we only considered the answers of patients reporting 

knowing the meaning of HbA
1c

 (skip question).

outcomes of care (dependent variables)
Most outcomes of care considered were reported by the 

treating physicians (162 physicians reported the values of 

271 patients, for a physicians’ participation rate of 60% in 

2011 and 63% in 2012). Physicians’ reported values were the 

following: last measured value of HbA
1c

 (%), systolic blood 

pressure (mmHg), and low-density lipoprotein cholesterol 

(mmol/L). We also considered patient-reported health-related 

quality of life (HRQoL), as measured by two indicators: a 

disease-specific measure, the Audit of Diabetes-Dependent 

Quality of Life,15 with values ranging between −9 (maximum 

negative effect of diabetes) and +3 (maximum positive 

effect of diabetes), and a generic instrument, the SF-12.16 

The results of the SF-12 are expressed with two scores: the 

mental component summary and physical component sum-

mary scores, with each having been initially constructed so 

as to present a mean of 50 and a standard deviation of 50 
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Table 1 Descriptive analyses

Characteristics of participants N

Women 519 40.3%
Mean age, years (standard deviation) 519 64.5 (11.3)
Diabetes type 2 480 72.3%
Mean household income per month, Swiss francs 451
 ,3,499 21.2%
 3,500–5,499 26.5%
 5,500–9,499 27.8%
 .9,500 17.3%
education 504
 primary 18.9%
 Secondary 56.2%
 tertiary 25.0%
participated in a diabetes management course 507
 Yes, .2 years ago 22.3%

 Yes, #2 years ago 10.5%
Visited the Gp at least once during the last  
12 months

473 93.7%

At least one diabetes complication 505 47.5%
 processes of care
 received hbA1c check last year* 280 98.9%
 received lipid check last year 500 96.6%
 received microalbuminuria check last year 436 74.3%
 received funduscopy last year 503 59.1%
 received feet examination last year 506 67.0%
  Received influenza vaccination last year 513 63.9%
outcomes of care
 Mean last hbA1c value, % (standard deviation)+ 268 7.2 (1.2)
  Mean systolic blood pressure value,  

mmhg (standard deviation)+

270 133.6 (15.7)

 Mean LDL value, mmol/L (standard deviation)+ 242 2.6 (0.9)
 SF-12
   Mean physical component summary  

score (standard deviation)‡

498 43.4 (10.5)

   Mean mental component summary  
score (standard deviation)¶

496 47.0 (11.2)

   Audit of Diabetes-Dependent Quality of Life,  
mean score (standard deviation)

512 −1.6 (1.6)

Notes: *Among patients who know what hbA1c means; +physician-reported values 
(a total of 162 physicians reported the values of 271 patients); ‡physical component 
summary; ¶mental component summary.
Abbreviations: Gp, general practitioner; hbA1c, glycosylated hemoglobin; LDL, 
low-density lipoprotein; SF-12, 12-item Short Form health Survey.

Table 2 proportion of participants who received diabetes-related checks by level of education

Processes  
of care

HbA1c  
check*

Lipid  
check

Microalbuminuria  
check

Funduscopy Feet 
examination+

Influenza 
vaccination

education n=326 n=486 n=422 n=489 n=492 n=498
 primary, % 96.3 96.6 75.3 51.1 59.3 59.1
 Secondary, % 98.9 97.5 74.3 61.9 65.9 64.8
 tertiary, % 98.8 96.8 73.1 60.3 73.6 66.1

Notes: *Among patients who know what hbA1c means; +P value for trend ,0.05.
Abbreviation: hbA1c, glycosylated hemoglobin.

in the US population, and with each presenting a clinically 

significant cut-off of 5.17 Throughout the manuscript, HRQoL 

refers to both Audit of Diabetes-Dependent Quality of Life 

and SF-12, unless otherwise stated.

other independent variables
Further covariates considered were age, sex, and the presence 

(yes/no) of diabetes-related complications (cardiovascular 

disease, stroke, vision problems not including cataracts or 

glaucoma, chronic kidney insufficiency, dialysis or kidney 

transplantation, foot neuropathy, foot ulcer, amputation of a 

lower limb, and severe hypo- or hyperglycemia).

Statistical analyses
Bivariate analyses were first carried out between education 

and dependent variables (processes and outcomes of care), 

using chi square test and analysis of variance for categori-

cal and continuous variables, respectively. We further built 

linear and logistic regression models to assess the associa-

tion between education and processes and outcomes of care, 

respectively. We adjusted all final models for age, sex, and 

the presence of diabetes-related complications, variables 

considered to be potential confounders of the association 

of interest. To take into account the intragroup correlation 

(clusters of pharmacies), the clustered sandwich estima-

tor was used to estimate the variance-covariance matrix. 

Analyses were performed using Stata 12.1. P values ,0.05 

were considered statistically significant.

Results
The study participants had a mean age of 64.5 years, 

40.3% were women, and 47.5% had at least one diabetes 

 complication. Educational status distribution was as follows: 

18.9% primary, 56.2% secondary, and 25.0% tertiary edu-

cation (Table 1). In bivariate analyses (Tables 2 and 3), the 

proportion of patients having received feet examination grew 

from primary to tertiary education, with a statistically signifi-

cant trend. Bivariate analyses of outcomes of care showed 

that diabetes-specific and generic quality-of-life measures 

significantly increased with increasing educational level.

Fully adjusted regressions showed a general pattern of 

higher quality of care among patients with higher educa-

tional levels (Table 4). Funduscopy was the only process of 

care significantly associated with education: patients with 

tertiary education were more likely to receive a funduscopy 
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Table 3 Mean values of outcomes of care by level of education

Outcomes  
of care

Last HbA1c  
value, %  
[mmol/mol]*

Systolic blood 
pressure,  
mmHg*

LDL,  
mmol*

SF-12, mean  
physical component  
summary score+,‡

SF-12, mean  
mental component  
summary score‡,¶

Audit of diabetes-
dependent quality 
of life: mean score‡

education n=259 n=261 n=233 n=486 n=485 n=501
 primary 7.1 [54] 132.8 2.6 41.0 45.0 −2.0
 Secondary 7.2 [55] 135.1 2.6 43.3 47.0 −1.4
 tertiary 7.3 [56] 130.3 2.6 45.4 48.1 −1.5

Notes: *physician-reported values (a total of 162 physicians reported the values of 271 patients); +physical component summary; ‡P value for trend ,0.05; ¶mental 
component summary.
Abbreviations: hbA1c, glycosylated hemoglobin; LDL, low-density lipoprotein; SF-12, 12-item Short Form health Survey.

Table 4 Association between education and quality of care, adjusted for age, sex, and the presence of diabetes-related complications

Primary education Secondary education Tertiary education

Processes of care, odds ratio (95% confidence interval)
 hbA1c check* ref 5.6 (0.3–102.3) 5.4 (0.3–99.7)
 Lipid check ref 1.4 (0.4–5.5) 1.2 (0.3–5.9)
 Microalbuminuria check ref 0.8 (0.5–1.5) 0.7 (0.4–1.5)
 Funduscopy ref 1.6 (0.96–2.6) 1.8 (1.004–3.3)§

 Feet examination ref 1.2 (0.8–2.0) 1.8 (0.96–3.3)
  Influenza vaccination ref 1.3 (0.8–2.2) 1.5 (0.8–2.7)
outcomes of care, β (95% confidence interval)
 Mean last hbA1c value (%)+ ref 0.1 (−0.3 to 0.7) 0.2 (−0.3 to 0.7)
 Mean systolic blood pressure value, mmhg+ ref −2.4 (−7.1 to 2.2) −3.4 (−8.8 to 2.1)
 Mean LDL value (mmol/l)+ ref 0.002 (−0.3 to 0.3)§ 0.1 (−0.3 to 0.5)
 SF-12
  Mean physical component summary score‡ ref 2.5 (0.2–4.8)§ 3.6 (0.9–6.4)§

  Mean mental component summary score¶ ref 1.8 (−0.8 to 4.5) 2.6 (−0.5 to 5.7)
  Audit of Diabetes-Dependent Quality of Life (mean score) ref 0.6 (0.3–0.97)§ 0.6 (0.2–0.97)§

Notes: *Among patients who know what hbA1c means; +physician-reported values (a total of 162 physicians reported the values of 271 patients); ‡physical component 
summary; ¶mental component summary; §P,0.05.
Abbreviations: hbA1c, glycosylated hemoglobin; LDL, low-density lipoprotein; SF-12, 12-item Short Form health Survey.

than those with primary education (odds ratio, 1.8; 95% 

confidence interval, 1.004–3.3). Analyses of outcome vari-

ables showed that only HRQoL was significantly associated 

with education. In fact, patients with secondary and tertiary 

education had a higher quality of life, as measured by the 

Audit of Diabetes-Dependent Quality of Life and the physi-

cal component summary score of the SF-12 compared with 

patients with primary education.

Discussion
This study suggests the presence of social inequalities in 

the care of patients with diabetes, even in a wealthy country 

with universal health insurance coverage. More specifically, 

we found educational disparities for one process of care 

(funduscopy) and HRQoL.

processes of care
Our results are consistent with most studies assessing the 

relationship between SES and processes of diabetes care, 

which report, with few exceptions,18,19 an association between 

lower SES and worse processes of care. Indeed, low SES has 

been associated with worse diabetes education20 and poorer 

use of annual medical checks.2,7,11,21 A direct comparison to 

these findings is, however, rather difficult, as almost every 

study selected different sets of processes and outcomes of 

care. Our results nevertheless remain consistent with the 

literature, insofar as funduscopy is the process of care that 

has been most often related to lower SES.10,21 This may be 

explained by the fact that this exam has to be performed by 

a specialist, unlike the other considered processes of care. In 

fact, a better-educated patient may be more likely to get an 

appointment directly with a specialist or to remind his general 

practitioner to refer him. Further, such a patient may also 

better understand what was done and better self-report the 

exam. Finally, our other processes of care share a feature that 

may explain their lack of association with education: they are 

all routinely performed and can all be performed in a general 

practitioner’s practice.

outcomes of care
In line with other research, we also found that patients with 

lower education reported lower diabetes-specific and generic 
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HRQoL.22,23 Our hypothesis is that a better education may 

contribute to increased HRQoL through better understanding 

of the nature of the disease, better coping with the disease, 

and eventually better diabetes care overall. Most of these 

associations were, however, not clinically significant.

The population-based design and the use of many pro-

cesses and outcomes of care are the main strengths of this 

study. Yet our findings have limitations, with one issue being 

the selection bias resulting from a moderate participation 

rate and recruitment of patients in pharmacies. However, 

this is more likely to have introduced an underestimation 

than an overestimation of the association between education 

and quality of care by excluding individuals of the lowest 

socioeconomic groups. Indeed, individuals not proficient 

in French were excluded at enrollment, and a prerequisite 

to study participation was a visit to the pharmacy. These 

individuals (of low SES) are also more difficult to recruit for 

studies.24 In our study, people of lower SES may have visited 

a pharmacy less often than more wealthy individuals, and 

thus may have been less likely to be recruited. However, we 

are confident that our population sample is representative, 

as some characteristics of our study patients were similar to 

those of a prior study conducted in the same region.25 Another 

limitation was the sample size, which was not planned for 

the objective of the present analysis. As a possible conse-

quence, we may not have had enough power to always detect 

statistically significant differences, despite suggestive and 

consistent trends toward SES inequalities in quality of care. 

Finally, self-reported data are prone to recall bias, which may 

have affected our process and outcome measures.

Conclusion
Achieving good quality of care is essential for individuals 

with diabetes, as it can decrease their mortality and morbidity 

risks. Recent studies have shown that tailored interventions 

for socially disadvantaged patients can have positive effects 

on diabetes care and that health inequalities may disappear 

after educational interventions.6 Thus, interventions specifi-

cally targeting these groups of patients may have the potential 

to reduce social inequalities in health and should be among 

the priorities of diabetes management programs.
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