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Abstract

Background: Differences in diabetes regulation between patients from different ethnic background have been
described. This may be reduced by regular visits to a diabetes nurse (RVDN) with the same mother tongue. We
explored whether equal access to diabetes-related care, including RVDN with the same mother tongue, may
result in similar diabetes regulation among ethnic minorities and Dutch natives.

Methods: Patients with type 2 diabetes and an annual comprehensive diabetes evaluation were included in this
study. For the analysis, we emphasized on the data of patients with RVDN and used descriptive statistics and
nonparametric tests for between group comparisons.

Results: From a total of 983 patients, 581 patients had RVDN of whom 266 (46%) Dutch natives, 199 (34%)
Turks/Moroccans, and 116 (20%) patients from other ethnicities. Within the group of patients with RVDN,
Turks/Moroccans had higher median fasting plasma glucose levels as compared with Dutch natives and other
ethnic minorities (8.4 vs 7.9 and 7.3 mmol/L, P < 0.001), and a higher HbAlc level was found for both the
Turks/Moroccans and other ethnic minorities, as compared to Dutch natives (62 vs 55 mmol/mol, P < 0.001).
In addition, only 22% of Turks/Moroccans and 26% of other minorities achieved the American Diabetes
Association/European Association for the Study of Diabetes (ADA/EASD)-recommended HbA I¢ target <53
mmol/mol, compared to 39% in Dutch natives.

Conclusions: In patients with RVDN with the same mother tongue, we still found disparities in HbAlc levels
between Dutch natives, Turks/Moroccans and other ethnic minorities. Other factors beyond Dutch language
skills are likely to interfere.

Keywords: Type 2 diabetes mellitus; glycemic control; glycated hemoglobin Alc (HbAlc), ethnic (minority) groups, ethnic
disparities
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and management of type 2 diabetes is primarily the

task of general practitioners (GPs). A substantial part
of this ‘primary care’ is carried out by GPs’ practice
(diabetes) nurses. Referral indications to secondary care
diabetes clinics include among others inadequate HbAlc
levels despite intensive insulin use, severe hyperglycemia,
and the presence of (advanced) complications, which has

In the Netherlands, the responsibility for the treatment

TNP nurse practitioner; £DN, diabetes nurse

been estimated to be twice as high in secondary care com-
pared to primary care.'?

However, many GPs struggle with difficulties to ensure
patients’ compliance and to provide optimal care to
patients from ethnic minority backgrounds, because of
cultural differences and insufficient language skills. On
the other hand, it has been shown that a structured inter-
vention, tailored to ethnic minority groups — integrating
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elements of culture, religion, language and health literacy
skills — can yield positive impacts on various patient-cen-
tric diabetes-related outcomes.>*

Formerly situated at MC Slotervaart, the diabetes out-
patient clinic served a low- to middle-income urban popu-
lation of approximately 140,000 residents, with around
50% representing ethnic minorities, predominantly from
Moroccan and Turkish origins. Since 1999, diabetes
nurses of Moroccan and Turkish descent were employed
(and still during our study period) at a secondary care dia-
betes clinic. These nurses were primarily entrusted with
the guidance of Turkish and Moroccan patients with
insufficient Dutch language skills. In addition, they also
provided care to all patients — both Dutch natives and
other ethnic minorities — with suboptimal glycemic con-
trol, particularly those under insulin treatment. Over a
S-year period (1999-2004), the average HbAlc-level of
100 Moroccan patients decreased from 64 to 60 mmol/
mol (unpublished data). We optimistically assumed that
the improvements in communication in the broadest sense
contributed to better glycemic regulation.

With this in mind, we hypothesized that within a setting
of equal access to diabetes-related healthcare, where all
patients with type 2 diabetes could communicate in their
own mother tongue, the level of glycemic control should
be comparable between ethnic minority groups and the
native Dutch population. In the present study, we explored
whether disparities indeed exist in diabetes regulation,
including adequate glucose, blood pressure and lipid con-
trol. The specific focus lies on patients of Turkish and
Moroccan descent, as well as patients from other ethnic
minorities, compared to native Dutch patients.

Methods

Population and setting

The diabetes outpatient clinic at MC Slotervaart in
Amsterdam, the Netherlands, served a population of
around 1,300 patients. These patients had three or four rou-
tine check-ups per year, depending on referrals between
primary to secondary care, and had a comprehensive dia-
betes evaluation every year. Roughly 15% of patients had
this evaluation less often for various reasons (e.g. incompli-
ance, intercurrent illness, or logistical challenges).

Between May 2009 and December 2010, consecutive
patients with diabetes mellitus were recruited preceding
their annual comprehensive diabetes evaluation for par-
ticipation in a study cohort. These patients were asked for
written consent to collect clinical information and storing
(extra) blood and urine samples for future study purposes.
Local ethics committee approval was obtained for the
study protocol.

For the present study, we initially recruited a population
(n = 1,063) individuals. From this group, we selected 983
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patients who had been diagnosed with type 2 diabetes mel-
litus, according to ADA/EASD criteria.’ Eighty patients
with type 1 diabetes were excluded based on factors such
as their initial clinical presentation, Body Mass Index
(BMI), c-peptide levels at the disease onset (if available),
and the presence of diabetes-related autoantibodies. We
divided the patients with type 2 diabetes into two groups:
one group with regular visits to a diabetes nurse (RVDN),
defined as a minimum of two visits per year in addition to
the routine check-ups by the internist, and another group
that did not have regular visits. For the further analysis, we
focused on the data of the patients with RVDN and per-
formed comparisons between ethnic groups on various
clinical parameters important for diabetes-related care,
including glucose, blood pressure and lipid regulation.

Data collection and measurements

Clinical data (Table 1) were evaluated and recorded in a
standardized way using electronic case record forms. The
procedure for measuring blood pressure and details regard-
ing the routine analysis of blood samples, obtained after a
10-h overnight fast, for lipid profiles, glucose, HbAlc,
high-sensitivity C-reactive protein (hs-CRP), and (micro)
albuminuria, are described elsewhere.® Alongside HbAlc
assessment, screening for prevalent hemoglobinopathies
was performed using an automated high-performance
liquid chromatography analyzer (Menarini Adams™
HA-8160; Arkray Inc., Kyoto, Japan). Renal function was
determined by estimating the glomerular filtration rate
(GFR), using the Chronic Kidney Disease-Epidemiology
Collaboration (CKD-EPI) formula.”

Clinical definitions

Ethnicity was categorized based on the patient’s or their
parents’ country of birth (indicating first and second-gen-
eration migrants) and analyzed through last name assess-
ment.® The following ethnic groups were considered: native
Dutch, Turks, Moroccans, Hindustani (of Surinamese or
Indian heritage), Black Africans (with origins in Suriname,
the Netherlands Antilles, or West Africa), and a group
encompassing individuals of other ethnic backgrounds.
Obesity was defined as a BMI > 30 kg/m?. Dutch language
skills were scored for patients of non-Dutch origin as:
good, adequate, moderate, or poor, as assigned by the phy-
sician during the annual diabetes evaluation. The clinical
definitions for diabetes-related microvascular complica-
tions (nephropathy, retinopathy, and neuropathy) and
macrovascular complications are described elsewhere.

Statistical analysis

Categorical data were presented as absolute numbers with
percentages. Continuous variables, due to non-normal
distribution (Kolmogorov-Smirnov and Shapiro and
Wilk, P < 0.05), were presented as medians with
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Table 1. Population characteristics and measurements, for all patients, and according to care provided by a diabetes nurse (RVDN)

Characteristics All patients With RVDN Without RVDN P-value*
n =983 n =58l n =402
n % IQR n % IQR n % IQR

Demographics

Male gender, n (%) 511 52 271 47 240 60 <0.001
Age, year; median (IQR) 63 55-71 63 55-70 64 56-73 0.177
Diabetes duration, year; median (IQR) 11 6-16 I 6-17 Il 6-16 0.658
Obesity, n (%) 525 53 349 60 186 46 <0.001
Hemoglobinopathy, n (%) 31 3 19 3 12 3 0.801
Smoking
Current 188 19 108 19 80 20 0.613
Previous 332 34 180 31 152 38 0.027
Never 455 46 288 50 167 42 0.012
Alcohol use
Current 336 34 175 30 161 40 0.001
Ethnicity
Dutch 504 51 266 46 238 59 <0.001
Turkish 8l 8 57 10 24 6 0.031
Moroccan 185 19 142 24 43 I <0.001
Hindustani 6l 6 34 6 27 7 0.581
Black African 56 6 30 5 26 7 0.386
Other 96 10 52 9 46 I 0.300
Dutch language skills
Good/adequate - 405 70 349 87 <0.001
Moderate/poor - 175 30 50 12 <0.001
Diabetes complications, n (%)
Nephropathy 497 51 288 50 213 53 0.278
Retinopathy 265 27 193 33 72 18 <0.001
Neuropathy 236 24 159 27 77 19 0.003
Macrovascular disease 304 31 172 30 132 33 0.274
Any complication 746 76 448 77 298 74 0414
Measurements — median (IQR)
Systolic BP, mm Hg 127 116-138 127 116-138 127 116-139  0.941
Diastolic BE, mm Hg 74 68-80 74 67-80 75 69-8I 0.018
BMI, kg/m? 30.5 27.5-346  31.2 28.1-354  29.7 26.4-33.3 <0.001
Hs-CRP, mg/L 2.49 I.10-521 284 1.35-5.55  2.04 0.87-4.79 <0.001
Hemoglobin, mg/L 85 7.9-9.2 8.5 7.9-9.2 8.6 7.9-9.2 0.225
Fasting glucose, mmol/L 79 6.6-9.6 8.4 6.9-10.2 7.3 6.4-8.6 <0.001
HbA I c, mmol/mol 54 4663 57 51-68 50 44-55  <0.001
HbAlc, % 7.1 6.4-7.9 74 6.8-8.4 6.7 6.2-72  <0.001
Cholesterol, mmol/L 4.11 3.55-482 4.14 3.53-480 4.08 3.56-4.83 0.864
HDLc, mmol/L 1.03 0.85-1.25 1.02 0.85-1.44  1.04 0.86—1.26  0.254
Triglycerides, mmol/L 1.46 1.05-2.15 1.47 1.08-2.25 1.40 1.02-2.07  0.057
LDLc, mmol/L 227 1.83-2.83 227 1.83-2.78 227 1.83-2.88 0.702
eGFR (CKD-EPI), ml/min 77 60-93 78 61-95 75 59-91 0.118
Microalbuminuria (mg/24h) 16 749 15 748 16 7-50 0.779

*P-value for patients with versus patients without (i.e. no) RVDN, using the y? test (for categorical data) or M-W test (for continuous data). {{Missing
data: BMI (n = 25), Smoking (n = 8), Dutch language skills (n = 4), Systolic and diastolic BP (n = 47), hs-CRP (n = 13), Fasting glucose (n = 12), HbAlc
(n = 2), cholesterol (n = 3),and eGFR (n = 1). RVDN: regular visits to a diabetes nurse; hs-CRP: high-sensitivity C-reactive protein; GFR: glomerular
filtration rate; IQR: interquartile range.

Statistical significance was defined as p < 0.05 (bold values).
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interquartile range (IQR). Between-group comparisons
utilized Pearson chi-square (y?) test for categorical trend
analysis, and Mann-Whitney U (M-W) or Kruskal-
Wallis (K-W) test for continuous variables based on group
number (see Table legends). Differences in achieving the
target HbAlc below 53 mmol/mol between native and
non-native-Dutch patients, adjusted for confounders,
were evaluated through odds ratios (ORs) with 95% con-
fidence intervals (CIs) using multiple logistic regression.
Native Dutch patients were the reference. Statistical anal-
ysis was performed using SPSS version 28.0 software
package (SPSS Inc., Chicago, IL, USA).

Results

Population characteristics and clinical measurements for
all 983 patients with type 2 diabetes, as well as those with
(n = 581) and without RVDN (n = 402), are summarized
in Table 1. Within the entire cohort, 49% were of non-na-
tive Dutch origin (19% Moroccans, 8% Turkish, 6%
Hindustani, 6% Black Africans, and 10% persons of
‘other’ ethnicities) of whom 45% had moderate or poor
Dutch language skills, with the highest prevalence among
Turks and Moroccans (both combined 72%). A transla-
tor, typically a friend or relative of the patient, was pres-
ent during the comprehensive annual diabetes evaluation
for 41 and 37% of the Turks and Moroccans, respectively.
Among patients from other ethnicities, 15% had moderate
or poor language skills.

We observed a difference in characteristics between
patients without or with RVDN (Table 1). Compared to
those with RVDN, among patients without RVDN, there
were more males (60 vs 47%), a greater prevalence of
native Dutch origin (59 vs 46%), and a reduced prevalence
of inadequate Dutch language skills (12 vs 30%; all P <
0.001). In addition, they had a significant lower preva-
lence of retinopathy and neuropathy (18 vs 33%, P <
0.001 and 19 vs 27%, P = 0.003, respectively), a lower
median BMI (29.7 vs 31.2 kg/m?, P < 0.001), and more
adequate levels of glycemic control (median HbAlc 50 vs
57 mmol/mol, P < 0.001).

Patients with RVDN: characteristics

Patients with RVDN (n = 581) were further divided into
three groups: Dutch natives (n = 266), Turks and
Moroccans (n = 199; 29% Turks and 71% Moroccans), and
other ethnic minorities (7 = 116; of whom 29% Hindustani
and 26% Black Africans). Table 2 shows their clinical char-
acteristics and measurements and Table 3 their medication
use. Statistical significant between-group differences (all
with P < 0.001) were found for median age (67 years for
native Dutch patients vs 59 years for both Turks/Moroccans
and other ethnicities, Table 2), for current smoking and use
of alcohol (smoking 10% vs 21 and 24%; alcohol: 5% vs 31
and 49% for Turks and Moroccans vs. other ethnicities and
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native Dutch, respectively), and for the prevalence of reti-
nopathy (40% for both Turks/Moroccans and other ethnic-
ities vs. 25% for native Dutch) and macrovascular disease
(39, 25, and 20% for native Dutch, other ethnicities and
Turks/Moroccans, respectively).

Patients with RVDN: glucose regulation

As depicted in Table 2, Turks and Moroccans had higher
median fasting plasma glucose levels compared to Dutch
natives and patients from other ethnic minorities (8.4 vs
7.9 and 7.3 mmol/L, P < 0.001). Similarly, significant
higher HbAlc levels were observed in both the Turks/
Moroccans and other ethnic groups in comparison to
native Dutch patients (62 and 62 vs 55 mmol/mol, P <
0.001). Only 22% of Turks/Moroccans achieved the ADA/
EASD recommended HbA 1c target below 53 mmol/mol,
while this proportion was 26% in patients of other ethnic-
ities and 39% in Dutch natives (unadjusted ORs for Turks/
Moroccans 0.44 (95%CI: 0.29-0.66) and for other ethnic
minorities 0.55 (95%CI: 0.34-0.90), compared to the
native Dutch reference). After adjustments for confound-
ing factors, including age, BMI, presence of haemoglob-
inopathy, smoking and alcohol use, and daily insulin dose,
the disparity persisted for Turks/Moroccans (OR 0.49;
95%CI: 0.27-0.88), but not for patients from other ethnic
minorities (OR 0.68; 95%CI: 0.37-1.23).

In addition, there were differences in treatment modal-
ities for achieving glycemic control among ethnic groups
(Table 3). Metformin as add-on therapy to insulin was
more prevalent in non-native Dutch groups, compared to
Dutch natives (88 and 91% in Turks/Moroccans and
other ethnicities, vs. 82% in Dutch natives), with no sig-
nificant difference in median daily dose. There was no
difference in the proportion of patients who used insulin
therapy, Turks and Moroccans were more frequently
treated with twice-daily regimens (44 vs. 32 and 31% in
native Dutch and other ethnicities, respectively), required
more units of insulin per day (76 vs. 67 and 70 units) and
only 1% of them was treated with insulin pump therapy
(compared to 4% among other ethnicities and 8% among
Dutch natives).

Patients with RVDN: blood pressure and lipids

Patients from other ethnic minorities had the lowest
median systolic blood pressure (SBP) levels and con-
versely, the highest median diastolic blood pressure
(DBP) levels, in contrast to the relatively balanced SBP
and DBP levels seen in Dutch natives and Turks/
Moroccans (Table 2). Turks and Moroccans were more
successful in achieving the ADA/EASD-recommended
target for DBP below 80 mmHg and had a lower prescrip-
tion rate for all types of blood pressure-lowering medica-
tion, except for Angiotensin-Converting Enzyme (ACE)
inhibitors (Table 3).
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Table 2. Characteristics and measurements of patients with RVDN, according to ethnicity.

Characteristics Dutch natives Turks and Moroccans Other ethnic minorities P-value*
n =266 n=199 n=116
n % IQR n % IQR n % IQR
Demographics
Male gender, n (%) 135 51 87 44 49 42 0.183
Age, median year (IQR) 67 60-74 59 51-67 59 52-65  <0.001
Diabetes duration, median year I 7-17 10 6-16 I 7-18 0.361
(IQR)
Obesity, n (%) 153 58 131 66 65 56 <0.001
Current smoking, n (%) 64 24 20 10 24 21 <0.001
Current alcohol use, n (%) 130 49 10 5 35 31 <0.001
Hemoglobinopathy, n (%) | 0 4 2 14 12 <0.001
Diabetes complications, n (%)
Nephropathy 118 44 104 52 64 55 0.066
Retinopathy 67 25 80 40 46 40 0.001
Neuropathy 84 32 48 24 27 23 0.114
Macrovascular disease 103 39 40 20 29 25 <0.001
Measurements - median (IQR)
Systolic BP, mm Hg 128 118140 126 114-136 125 118-136  0.039
Diastolic BB, mm Hg 73 66-8l 72 67-78 76 71-82 0.001
BMI, Kg/m? 30.9 27.8-348 325 28.8-359 309 27.1-354 0.044
Hs-CRP, mg/L 2.46 128499 347 1.66-6.03 237 0.97-5.17 0.013
Hemoglobin, mg/L 8.6 8.1-9.3 83 7.6-8.9 82 7.6-89  <0.001
Fasting glucose, mmol/L 82 6.9-9.9 8.8 6.9-10.7 82 6.8-10.6  0.295
HbA I c, mmol/mol 55 49-85 62 54-72 62 52-70  <0.001
HbAlc, % 72 6.6-9.9 7.8 7.1-87 7.8 6.9-8.6 <0.001
Cholesterol, mmol/L 4.14 357485 4.3 3.52-480 4.16 3.59—4.79  0.990
HDLc, mmol/L 1.03 0.88-1.24 098 0.83-1.19 1.06 0.84-1.32  0.049
Triglycerides, mmol/L 1.67 1.18-2.34 1.48 1.09-2.29 1.21 0.89-1.78 <0.001
LDLc, mmol/L 2.22 1.80-2.74 234 1.82-2.87 237 1.88-2.84  0.201
ADA/EASD-targets, n (%)
HbAlc < 53 mmol/mol 103 39 43 22 30 26 <0.001
Systolic BP < 130 mm Hg 129 49 114 57 68 59 0.080
Diastolic BP < 80 mm Hg 175 66 154 77 71 6l 0.001
HDLc > 1.0 mmol/L 148 56 9l 46 65 56 0.071
Triglycerides < 1.7 mmol/L 138 52 122 6l 82 71 0.002
LDLc < 2.6 mmol/L 181 68 19 60 77 66 0.257

*P-value for differences across the ethnic groups, using y? test for trend (categorical data) or K-W test (continuous data). RVDN: regular visits to a
diabetes nurse; hs-CRP: high-sensitivity C-reactive protein; IQR: interquartile range.
Level of significance for the bold values (p < 0.05) is provided in the methods section.

Lipid profiles, in general, were comparable between
native Dutch patients and those from ethnic minority
groups (Table 2). Only the level of triglycerides was sig-
nificantly higher for Dutch natives as compared to Turks/
Moroccans and other ethnicities (1.67 vs 1.48 and 1.21
mmol/L, P = 0.002) and had the lowest proportion of
patients who achieved the ADA/EASD-recommended
targets of a triglyceride level below 1.7 mmol/L. Except
for ezetimibe (which had the highest number of
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prescriptions among Dutch natives), there was no signifi-
cant difference in the use of statins and fibrates across the
groups (Table 3).

Patients without RVDN: glucose regulation, blood pressure and
lipids

Among the patients without RVDN Turks and Moroccans
had significantly higher median HbAlc levels as com-
pared to Dutch natives and other ethnic minorities (53 vs.
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Table 3. Medication use of patients with RVDN, according to ethnicity

Characteristics Dutch natives Turks and Moroccans Other ethnic minorities P-value*
n =266 n=199 n=116
n % IQR n % IQR n % IQR
Diabetes treatment, n (%)
Metformin 217 82 175 88 105 91 0.015
Monotherapy 9 3 5 3 3 3 0.834
Other BG lowering drugs 21 7 9 5 7 6 0.333
Insulin 238 90 186 93 109 94 0.188
Twice daily regimen 85 32 87 44 36 31 0.022
Intensive regimen 149 56 100 50 70 60 0.123
Pump therapy 22 8 2 | 5 4 0.001
Daily doses, median (IQR)
Metformin, grams 2.0 1.0-2.0 2.0 1.5-2.55 1.7 1.0-20  0.003
Insulin, units 67 44-118 76 52-118 70 43-115 0.305
Hypertension treatment, n (%)
ACEi 125 47 97 49 47 41 0.352
ARBs 79 30 45 23 50 43 0.001
Beta blockers 124 47 57 29 40 35 <0.001
Calcium antagonists 6l 23 35 18 40 35 0.003
Diuretics 107 40 54 27 39 34 0.013
Other BP lowering drugs 66 25 22 I 21 18 0.034
Number of tablets
0 43 16 54 27 14 12 0.001
1-2 108 41 95 48 63 54 0.037
3-4 97 36 44 22 28 24 0.001
>5 18 7 6 3 I 9 0.053
Lipid treatment, n (%)
Statins 167 63 139 70 78 67 0.269
Fibrates 26 10 14 7 9 8 0.551
Ezetimibe 28 ] 4 2 5 4 0.001

*P-value for differences across the ethnic groups, using x* test for trend (for categorical data) or K-W test (for continuous data). RVDN: regular visits
to a diabetes nurse; IQR: interquartile range; ARB: Angiotensin Receptor Blockers.
Level of significance for the bold values (p < 0.05) is provided in the methods section.

48 and 51 mmol/mol, P = 0.003) and consequently
achieved less frequently ADA/EASD-recommended
HbA Ic targets (49% vs. 71 and 63%, P = 0.003; Table S1).
However, patients of native Dutch origin were compared
to Turks and Moroccans and other ethnic groups more
frequently treated with intensive insulin regimens (22% vs.
9 and 11%; Table S2).

No significant differences were observed in the achieve-
ment of blood pressure targets between the three groups
(Table S1). However, 31% of the Turks and Moroccans
did not use any blood pressure lowering therapy, as
compared to 12% of Dutch natives and 19% of persons
from other ethnic minorities (Table S2). Median Low-
Density Lipoprotein (LDL)-cholesterol levels were com-
parable between the ethnic groups, and no differences in
the achievement of an LDL-target < 2.6 mmol/L, nor in
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the use of statins was observed. Turks and Moroccans
had the lowest proportion of patients with an HDL-
cholesterol > 1.0 mmol/L (39% vs. 58% for Dutch natives
and 61% for other ethnicities), while Dutch natives had
the lowest proportion of patients with a triglyceride level
< 1.7 mmol/L (56% vs. 72% for other ethnicities and 78%
for Turks and Moroccans). There was no difference in the
use of fibrates across the ethnic groups (Table S1-S2).

Discussion

Our study reveals significant poorer glycemic regulation
among patients from ethnic minority groups compared to
native Dutch patients, despite equal access to diabetes-re-
lated care. This difference remained statistically signifi-
cant for Turks/Moroccans even after adjusting for various
confounding factors. Interestingly, RVDN from the same
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ethnic background and with the same mother tongue, to
overcome the barrier for Dutch language and cultural dif-
ferences, did not result in equal HbAlc levels for native
Dutch and Turkish/Moroccan patients. The differences
were not smaller than among the patients who did not
regularly visit a diabetes nurse.

Our finding of higher HbAlc levels among non-native
Dutch patients, as compared to Dutch natives, has also
been observed in another study involving multi-ethnic
outpatients with diabetes in Amsterdam. In this study,
which was not primarily designed to explore differences in
glycemic regulation, patients excluded because of lan-
guage difficulties had higher HbAlc levels compared to
respondents without such difficulties.” In our study, the
HbA Ic level did not differ between Turks/Moroccans and
other ethnic minorities. However, within the latter group
only 18% of the patients had inadequate Dutch language
skills. This implicates that factors beyond language barri-
ers contribute to the observed HbAlc difference. Based
on our data and limited literature on our specific study
population, we discuss several potential factors.

Differences in treatment modalities

Among our findings, Turks/Moroccans were less fre-
quently treated with intensive insulin regimens including
pump therapy, despite having higher HbAlc levels.
Possible explanations include patients’ unwillingness to
switch to more intensive regimens and doctors’ concerns
about potential noncompliance with more intensive regi-
mens. However, a more plausible explanation could be
that 77% of Turks/Moroccans lacked adequate Dutch
language skills, which may have acted as a barrier to the
initiation of intensive insulin therapy or the conversion
from a twice-daily insulin regimen to a more intensive
one. From daily practice, we have examples of patients
who cannot read or write numbers and are entirely depen-
dent on a close family member or caregiver for insulin
therapy. It is therefore conceivable that the treating inter-
nist opts for a twice-daily schedule, where the chance of
errors or the burden on the caregiver is kept as minimal as
possible. Insulin pump therapy demands acceptable read-
ing abilities and ability to communicate with manufac-
turer or internist on call in case of pump dysfunction. As
a result, poor language skills, illiteracy in particular, may
be considered a barrier for intensive insulin therapy, even
with a diabetes nurse with the same mother tongue pres-
ent during week days.

Adherence to lifestyle recommendations

Adherence to healthy diets and physical activity likely
plays an important role. In the HELIUS study, an epide-
miological study in the same region focusing on differ-
ences between ethnic groups, comparable dietary patterns
were described across ethnic groups without diabetes,

Citation: International Diabetes Nursing 2024, 17:33| — http://dx.doi.org/10.57 1 77/idn.v17.331

Diabetes and ethnicity

however, differences in food constituents were associated
with both HbA I¢ and fasting glucose levels.!’ As for exer-
cise behavior, data from the Amsterdam Health Monitor
Survey of 2012 revealed that fewer Moroccans (49%) and
Turks (44%) achieved the Dutch norms for physical activ-
ity compared to Dutch natives (over 70%).!! Similar trends
were evident in the HELIUS study.!” In a focus group
study on lifestyle behavior conducted in another city (the
Hague), cultural backgrounds and social norms emerged
as barriers for adopting lifestyle changes among
Moroccan, Turkish and  Hindustani-Surinamese
patients.!?

Health literacy

Functional health literacy, defined as an individual’s
capacity to obtain, process, and understand basic health
information and services needed to make appropriate
health decisions, " could be another important factor. In a
study involving 189 parents of chronically ill children
from Moroccan, Turkish, Surinamese, and other ethnic
minority backgrounds, functional health literacy was suf-
ficient for 88% of the parents, and 58% possessed ade-
quate Dutch language skills. Sufficient knowledge of
disease and sense of disease severity were 59 and 67%,
respectively. Interestingly, decreased adherence to health-
care advice was best predicted by low functional health
literacy, limited disease knowledge, and limited percep-
tion of disease severity and not by inadequate Dutch lan-
guage skills.!

Unfortunately, we have no data on functional health
literacy in our cohort. However, we may speculate that the
sense of disease severity to some extent is present among
various ethnic groups. Most patients had undergone
annual check-ups over the years, focusing on the presence
of complications. For Turkish and Moroccan patients,
there seems to be an understanding of the link between
symptoms and glucose levels, and counselling sessions on
participating in Ramadan fasting also reveal awareness of
illness severity and understanding. In addition, we specu-
late that medication compliance may be sufficient in our
study population. This assumption is based on the absence
of ethnic disparities in achieving the ADA/EASD recom-
mended blood pressure and LDL-cholesterol targets.
Nevertheless, it is worth noting that these targets are likely
easier to achieve with structured diabetes care than pre-
cise glucose regulation.

Genetic factors

Several single nucleotide polymorphisms (SNPs) have
been linked to HbAlc, and roughly half of them operate
through ‘non-glycemic’ mechanisms associated with red
cell biology.!>!¢ Additionally, other SNPs have been asso-
ciated with the glycemic response to metformin and/or
other oral blood glucose-lowering agents.!” However, it
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is still necessary to determine the distribution of these
SNPs across different ethnic groups. In a subset of our
study population, we observed variations in the preva-
lence of several genetic variants of the glucocorticoid
receptor among different ethnic groups. Nevertheless,
these SNPs could not account for the differences in glyce-
mic control levels.!

Strengths and limitations

Some aspects of our study warrant further comment. To
the best of our knowledge, there have been no previous
Dutch studies exploring ethnic disparities in diabetes
regulation in secondary care diabetes practice. In contrast
to a limited number of studies in Dutch primary care,'?
we utilized multifaceted data with detailed information on
diabetes-related variables and therapy extracted from
the patients’ medical files, instead of relying solely on
self-reports, thereby minimizing missing data.

However, there are notable limitations to our study:
First, the cross-sectional design of our study precludes
us from drawing conclusions about causality. Second,
our emphasis on data from patients with regular diabetes
nurse visits resulted in a relatively low number of Turkish,
Hindustani, and Black African individuals, leading to a
reduction in statistical power. This necessitated the com-
bination of data from the Turkish and Moroccan groups,
as well as from Hindustani, Black Africans, and individ-
uals from other ethnic minorities. Third, information
regarding the socio-economic position (including educa-
tion level, reading abilities in the mother language and
numeracy) of the included patients was unavailable (not
systematically collected). This aspect may be important,
especially considering that immigrant populations often
belong to lower socio-economic classes. The impact of
socio-economic position on health status, health-related
behaviors (such as adherence to lifestyle advice), and the
quality of care for patients with type 2 diabetes has been
extensively documented.’’* Finally, given the specific
organization of diabetes-related care at our outpatient
clinic, it is debatable whether the observed differences in
diabetes regulation for Turks and Moroccans are gener-
alizable to other secondary care clinical practices in the
Netherlands.

Conclusion

In summary, we have demonstrated a clinically significant
difference in HbA ¢ levels between ethnic minority groups
and native Dutch patients with type 2 diabetes, even in
minority groups that were treated by diabetes nurses in
the own mother tongue. We believe that culturally tailored
diabetes educational interventions targeting improve-
ments in health literacy, language skills, and lifestyle
modifications could prove beneficial. Barriers to access
and participation in such educational programs must be
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identified and further evaluations of their effectiveness is
crucial. Furthermore, a systematic exploration for the
potential role of genetic factors and their distribution
across ethnic groups is needed.
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