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Abstract: Evidence shows that objectives for detecting and controlling dyslipidemia are not being
effectively met, and outcomes differ between men and women. This study aimed to assess gender-
related differences in diagnostic inertia around dyslipidemia. This ambispective, epidemiological,
cohort registry study included adults who presented to public primary health care centers in a Spanish
region from 2008 to 2012, with dyslipidemia and without cardiovascular disease. Diagnostic inertia
was defined as the registry of abnormal diagnostic parameters—but no diagnosis—on the person’s
health record in a window of six months from inclusion. A total of 58,970 patients were included
(53.7% women) with a mean age of 58.4 years in women and 57.9 years in men. The 6358 (20.1%)
women and 4312 (15.8%) men presenting diagnostic inertia had a similar profile, although in women
the magnitude of the association with younger age was larger. Hypertension showed a larger
association with diagnostic inertia in women than in men (prevalence ratio 1.81 vs. 1.56). The overall
prevalence of diagnostic inertia in dyslipidemia is high, especially in women. Both men and women
have a higher risk of cardiovascular morbidity and mortality.

Keywords: diagnostic inertia; gender differences; dyslipidemia; primary health care

1. Introduction

Cardiovascular diseases (CVD) are still the leading cause of mortality, accounting for
31% of all deaths worldwide. Most CVD can be prevented by acting on modifiable risk
factors [1]; however, the evidence shows that targets for detecting and controlling these risk
factors have not been fully achieved. Dyslipidemia is one of the main cardiovascular risk
factors. Although its prevalence exceeds 50% in Europe [2] (specifically, it ranges from 31%
to 50% in Spain [3]), it is the least considered and treated risk factor, and despite modest
gains, its control is still insufficient [4,5]. The recent IBERICAN study [5] shows that only
25.8% of patients with dyslipidemia are well controlled.

Even though CVD is the main cause of death in women [6,7], it is still perceived as a
man’s disease [8,9]. Women and men generally share the same cardiovascular risk factors,
but these have differential effects according to gender. For example, in women metabolic
syndrome is the most important risk factor for developing ischemic heart disease at an
unusually young age [10]; smoking is more likely to cause coronary ischemia in women
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than in men [11]; and the onset of hypertension and dyslipidemia is later in women, but
also more poorly controlled [12,13].

Since the turn of the century, understanding has grown around the need to focus
more on sex- and gender-related differences in the prevention, diagnosis, and treatment of
CVD [14]. In 2007, the American Heart Association published evidence-based guidelines
focused on the primary prevention of CVD in women, which were later updated in 2011 as
effectiveness-based guidelines [15]. Despite the improvements that this guidance promoted,
evidence indicates that healthcare delivery and outcomes still differ between women
and men. Particularly worrisome are findings that women with a similar level of CVD
risk as men are less likely to receive treatment or preventive recommendations [14,16].
Furthermore, women are less likely to receive treatment intensification or achieve the
optimal treatment effect [17,18]. When these differences systematically lead to gender
inequalities related to established roles and stereotypes, this can be a determinant of
differences in health outcomes [19].

Broadly speaking, the poor control of dyslipidemia in both sexes may be related,
on the one hand, to limitations in the predictive capacity of the SCORE scale to detect
cardiovascular disease [20], and on the other hand, to clinical inertia. Phillips was the first to
define this concept in 2001 [21] as “the failure of physicians to initiate or intensify treatment
when it was indicated”. Subsequently, the term has been reformulated as therapeutic inertia.
Some studies on this topic, such as the one published by Chou AF et al. [22] in 2007, report
low control of low-density lipoprotein (LDL) cholesterol in all patients, but especially
in women, suggesting a less intensive cholesterol treatment in women, that is, greater
therapeutic inertia in this group. Gil-Guillén et al.’s [23] working group differentiated
between “diagnostic inertia,” or the failure to initiate treatment, and “therapeutic inertia,”
or the failure to intensify it. In a systematic review on the concept of therapeutic inertia in
arterial hypertension in primary care [24], review authors recognized the new definition
of diagnostic inertia for the first time. Clinical inertia is frequent in pathologies such as
arterial hypertension [25] or dyslipidemia; in a 2014 cross-sectional study, investigators
observed that 38% of all cholesterol alterations and 17.7% of alterations in high-density
lipoprotein (HDL) cholesterol were not diagnosed [26]. Regarding the factors associated
with clinical inertia, Meador et al. [27] found that younger or obese people may be at higher
risk of having their hypertension remain undiagnosed. Studies exploring the clinical inertia
for dyslipidemia are scarce, Palazon et al. [26] observed that type-2 diabetes, non-smoking,
previous coronary heart disease, blood pressure values, and body mass index were factors
associated with diagnostic inertia for dyslipidemia. There is a lack of research analyzing
specifically the gender association with clinical inertia.

Until the second half of the 20th century, women were not included in experimental
studies, so much of the current knowledge about the main diseases affecting population
health comes from studies carried out exclusively in men, with their results also applied
to women [28]. This gender bias in research and the scant consideration of sex-related
differences in clinical trials undermine the certainty of the evidence produced and may
have negative consequences for health. In 2015, Vázquez et al. [29] identified a triple gender
bias in the health system, while Ruíz-Cantero MT et al. [30] highlighted the importance of
analyzing diagnostic criteria and normal cutoff points from a gender perspective, especially
for diseases associated principally with men. In 2018, Aggarwal et al. [31] concluded that
risk factors for ischemic heart disease should be stratified by sex. Although recent research
shows detrimental gender biases in terms of diagnostic delay and errors in women [32], to
our knowledge no study has assessed differences in the application of diagnostic criteria
for dyslipidemia between men and women.

Therefore, the objectives of this study were to assess the number of men versus women
who meet the diagnostic criteria for dyslipidemia but have not been diagnosed or treated
in the primary care setting; to describe the profile of the patients affected by clinical inertia;
to determine whether diagnostic inertia is associated with higher cardiovascular risk, as
measured by commonly used scales; and to compare diagnostic inertia by sex.
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2. Materials and Methods
2.1. Study Design

This cross-sectional study is part of a research project whose protocol is published
elsewhere [33].

2.2. Population Study

Patients from the ESCARVAL-RIESGO study cohort (Estudio Cardiometabólico Valen-
ciano, in English Valencian Cardiometabolic Study) [34] were selected as the population
for the study, which included men and women with cardiovascular risk factors but no
CVD (coronary heart disease or cerebrovascular disease) and attended in normal primary
care practice between 2008 and 2012. Baseline data were collected from the electronic
medical record (EMR) for patients meeting the inclusion criteria. Eligible patients were
men and women aged 30 years or older, with no history of CVD event on enrolment
or within a six-month baseline window following inclusion, and who met at least one
of the following conditions: (a) registered diagnosis of dyslipidemia according to the
International Classification of Diseases, 9th revision (ICD-9); (b) under treatment with
lipid-lowering drugs; or (c) had at least one blood test showing cholesterol levels above
the limits established by clinical practice guidelines for primary care [35,36], that is, total
cholesterol of at least 200 mg/dL or HDL cholesterol less than 45 mg/dL. Patients with
inconsistent or incomplete data in their EMR were excluded.

2.3. Study Variables

The primary outcome variable was diagnostic inertia of dyslipidemia, defined when a
patient presented at least one analytical result showing altered total or HDL cholesterol,
as established by clinical guidelines, in the baseline window period of six months, and
without any recorded diagnosis of or treatment for dyslipidemia.

The rest of the study variables were described in the protocol [33] and were included
as long as data were available for more than 50% of the sample. Sociodemographic in-
formation collected included age (grouped in bands of 30 to 49 years, 50 to 59 years,
60 to 69 years, and 70 years or more) and sex. Clinical variables were body mass in-
dex (BMI: normal< 25 kg/m2; overweight 25.0–29.9 kg/m2; obese ≥ 30.0 kg/m2), sys-
tolic blood pressure (normal <140 mmHg or elevated ≥ 140 mmHg) and diastolic blood
pressure (normal < 90 mmHg or elevated ≥ 90 mmHg); behavioral factors: tobacco use
(no, yes, ex-smoker); and analytical indicators: HDL cholesterol (normal < 45 mg/dL or
abnormal < 45 mg/dL), LDL cholesterol (normal < 130 mg/dL or elevated ≥ 130 mg/dL),
triglycerides (normal ≤ 150 mg/dL or elevated > 150 mg/dL), total cholesterol
(normal ≤ 200 mg/dL or elevated > 200 mg/dL). When no data were available for a
given variable, they were categorized as missing. In addition, we collected data on
comorbidities according to the ICD-9 codes for: hypertension, diabetes mellitus, atrial
fibrillation, retinopathy, peripheral arterial disease, chronic kidney disease, kidney fail-
ure, proteinuria, left ventricular hypertrophy, heart failure, and metabolic syndrome.
Finally, variables related to medication use were collected for antiplatelet agents, insulin,
oral antidiabetic drugs, antithrombotics, antihypertensive treatment, and statins or other
lipid-lowering drugs.

Patients’ cardiovascular risk was assessed by means of the usual risk scales in this pop-
ulation: SCORE, which measures the risk of cardiovascular mortality, and REGICOR, which
measures the risk of morbidity and mortality. The risk was calculated for patients aged 40
to 64 years for SCORE, and for those aged 35 to 74 years for REGICOR, according to the
applicability of these scales as defined by the authors and described by Conroy et al. [37]
and Marrugat et al. [38] in 2003.

All variables were collected from the EMR, a single centralized registry for the entire
Valencian Community. The validity of the laboratory data was guaranteed by the existence
of an online laboratory, also accessible to the entire Valencian Community, whose results
are systematically validated by the analyst of each reference hospital.
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2.4. Statistical Analysis

The number and proportion of patients affected by diagnostic inertia were calculated
for the overall study population and by sex. To assess the presence of diagnostic inertia ac-
cording to qualitative variables, 2 × 2 tables were constructed, and groups were compared
using the chi-squared test.

To analyze whether diagnostic inertia was associated with a greater risk of cardio-
vascular mortality (SCORE) and morbidity and mortality (REGICOR), mean risk scores
were calculated in patients who presented diagnostic inertia in dyslipidemia using the
Student’s t-test, or the Welch test in the absence of homoscedasticity. Prevalence ratios
for inertia were estimated with their 95% confidence intervals (CIs) at each level of the
explanatory variables using multivariable Poisson regression models with robust vari-
ance [39], stratifying by sex. Variables for inclusion in the model were selected according to
a stepwise procedure based on the Akaike Information Criterion (AIC). For each model, we
report the likelihood ratio test (LRT) goodness-of-fit test, the AIC value, and the area under
the receiver operating curve (ROC). To avoid the multiplicity problem derived from the
analysis of subgroups by sex (i.e., in order not to increase the overall probability of finding
significant results by the mere fact of carrying out many analyzes on different variables
obtained in the study sample), the type I error was corrected using the Bonferroni method
to 0.025. Analyses were performed using the statistical program IBM SPSS Statistics for
Windows, v. 26.0 (IBM Corporation, Armonk, NY, USA) and R software, v.4.0.2 (R Core
Team, Vienna, Austria).

3. Results

Of the 89,244 total patients included in the ESCARVAL cohort, 58,970 patients met
our selection criteria: 27,311 (46.3%) men and 31,659 (53.7%) women. The mean age of
the sample was 57.9 years (standard deviation [SD] 12.3) in men and 58.4 years (SD 13.3)
in women. Most (81.9%, n = 48,300) had been diagnosed with dyslipidemia or had been
prescribed treatment for this pathology, while 18.1% (n = 10,670) had altered lipid levels
and were neither diagnosed nor under treatment, indicating diagnostic inertia. A higher
proportion of women presented this outcome (20.1%, n = 6358) than men (15.8%, n = 4312;
p < 0.001).

Table 1 shows the prevalence of clinical and analytical variables for all included men
and for those presenting diagnostic inertia. This outcome was associated with younger
age, normal weight (19.9%), elevated LDL cholesterol (19.8%), non-smoking (17.3%), high
systolic (12.4%) and diastolic (13.5%) blood pressure, normal HDL cholesterol (18.6%), and
high total cholesterol (21.3%) (p < 0.001 for all comparisons). Table 2 shows the results
in men according to comorbidities. Diagnostic inertia was more frequent in those with
hypertension (18.3%), without heart failure (15.8%), and without the peripheral arterial
disease (16%) (p < 0.025) as well as in those not being treated with antiplatelet therapies,
insulin, oral antidiabetics, or antithrombotics (p < 0.001).

In women (Table 3), diagnostic inertia was associated with younger age, normal
weight (25.9%), being a smoker (22.7%) or ex-smoker (21.7%), and missing parameters on
the EMR for LDL cholesterol (24.2%), blood pressure (27.7%), HDL cholesterol (25.3%), total
cholesterol (25.5%), and triglycerides (24.1%). Table 4 shows the prevalence of diagnostic
inertia according to comorbidities. A higher risk for inertia was observed in women
without heart failure (20.2%), without atrial fibrillation (20.1%), without diabetes mellitus
(21.3%), without arterial hypertension (21.4%), and without retinopathies (20.1%) (p < 0.025).
By treatment, diagnostic inertia was more frequent in women who were not receiving
antiplatelet agents, insulin, oral antidiabetic drugs, antithrombotics, or lipid-lowering
drugs (p < 0.001).
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Table 1. Prevalence of diagnostic inertia in men, according to physical and analytical variables.

Total Men Meeting
Diagnostic Criteria
for Dyslipidemia

Diagnosis or
Treatment for
Dyslipidemia

Diagnostic Inertia

n % n % n % p Value

Age, years

30–49 7462 27.3% 6099 81.7% 1363 18.3% <0.001
50–59 6963 25.5% 5924 85.1% 1039 14.9%
60–69 7689 28.2% 6583 85.6% 1106 14.4%
≥70 5197 19.0% 4393 84.5% 804 15.5%

Body mass index a

Normal 2976 10.9% 2383 80.1% 593 19.9% <0.001
Overweight 10,309 37.7% 8720 84.6% 1589 15.4%

Obese 8723 31.9% 7383 84.6% 1340 15.4%
Missing 5303 19.4% 4513 85.1% 790 14.9%

Tobacco use
No 9044 33.1% 7478 82.7% 1566 17.3% <0.001
Yes 9391 34.4% 7905 84.2% 1486 15.8%

Ex-smoker 8876 32.5% 7616 85.8% 1260 14.2%

Diastolic blood pressure b
Normal 12,547 45.9% 10,857 86.5% 1690 13.5% <0.001
Elevated 3959 14.5% 3000 75.8% 959 24.2%
Missing 10,805 39.6% 9142 84.6% 1663 15.4%

Systolic blood pressure c
Normal 8427 30.9% 7383 87.6% 1044 12.4% <0.001
Elevated 8106 29.7% 6499 80.2% 1607 19.8%
Missing 10,778 39.5% 9117 84.6% 1661 15.4%

HDL cholesterol d
Normal 8510 31.2% 6924 81.4% 1586 18.6% <0.001
Elevated 7579 27.8% 6390 84.3% 1189 15.7%
Missing 11,222 41.1% 9685 86.3% 1537 13.7%

Total cholesterol e
Normal 5213 19.1% 4738 90.9% 475 9.1% <0.001
Elevated 11,780 43.1% 9274 78.7% 2506 21.3%
Missing 10,318 37.8% 8987 87.1% 1331 12.9%

Triglycerides f
Normal 8078 29.6% 6296 77.9% 1782 22.1% <0.001
Elevated 7336 26.9% 6383 87.0% 953 13.0%
Missing 11,897 43.6% 10,320 86.7% 1577 13.3%

LDL cholesterol g
Normal 5834 21.4% 5003 85.8% 831 14.2% <0.001

Abnormal 8778 32.1% 7043 80.2% 1735 19.8%
Missing 12,699 46.5% 10,953 86.3% 1746 13.7%

Bold: p < 0.025. a Normal < 25 kg/m2; overweight 25.0–29.9 kg/m2; obese ≥ 30.0 kg/m2. b Normal < 90 mmHg, elevated ≥ 90 mmHg.
c Normal < 140 mmHg, elevated ≥ 140 mmHg. d HDL: high-density lipoprotein, normal > 45 mg/dL, abnormal ≤ 45 mg/dL.
e Normal ≤ 200 mg/dL, elevated > 200 mg/dL. f Normal ≤ 150 mg/dL, elevated > 150 mg/dL. g LDL: low-density lipoprotein;
normal < 130 mg/dL, elevated ≥ 130 mg/dL.

Table 2. Prevalence of diagnostic inertia in men according to comorbidities and treatments.

Total Men Meeting
Diagnostic Criteria
for Dyslipidemia

Diagnosis or
Treatment for
Dyslipidemia

Diagnostic Inertia
p Value

n % n % n %

Comorbidities

Heart failure
No 27,072 99.1% 22,783 84.2% 4289 15.8% 0.009

Yes 239 0.9% 216 90.4% 23 9.6%

Proteinuria
No 27,159 99.4% 22,880 84.2% 4279 15.8% 0.045

Yes 152 0.6% 119 78.3% 33 21.7%

Peripheral arterial disease
No 26,788 98.1% 22,507 84.0% 4281 16.0% <0.001

Yes 523 1.9% 492 94.1% 31 5.9%
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Table 2. Cont.

Total Men Meeting
Diagnostic Criteria
for Dyslipidemia

Diagnosis or
Treatment for
Dyslipidemia

Diagnostic Inertia
p Value

n % n % n %

Atrial fibrillation
No 27,173 99.5% 22,879 84.2% 4294 15.8% 0.38

Yes 138 0.5% 120 87.0% 18 13.0%

Diabetes mellitus
No 19,954 73.1% 16,774 84.1% 3180 15.9% 0.27

Yes 7357 26.9% 6225 84.6% 1132 15.4%

Hypertension
No 14,285 52.3% 12,355 86.5% 1930 13.5% <0.001

Yes 13,026 47.7% 10,644 81.7% 2382 18.3%

Renal failure
No 27,299 100.0% 22988 84.2% 4311 15.8% -

Yes 12 0.0% 11 91.7% 1 8.3%

Left ventricular
hypertrophy

No 27,307 100.0% 22,996 84.2% 4311 15.8% -

Yes 4 0.0% 3 75.0% 1 25.0%

Chronic kidney disease
No 27,128 99.3% 22,844 84.2% 4284 15.8% 0.86

Yes 183 0.7% 155 84.7% 28 15.3%

Retinopathy
No 27,210 99.6% 22,910 84.2% 4300 15.8% 0.28

Yes 101 0.4% 89 88.1% 12 11.9%

Metabolic syndrome
No 27,215 99.7% 22,913 84.2% 4302 15.8% 0.053

Yes 94 0.3% 86 91.5% 8 8.5%

Treatments

Antiplatelets
No 24,196 88.6% 20,145 83.3% 4051 16.7% <0.001

Yes 3115 11.4% 2854 91.6% 261 8.4%

Insulin
No 26,815 98.2% 22,546 84.1% 4269 15.9% <0.001

Yes 496 1.8% 453 91.3% 43 8.7%

Oral antidiabetics
No 24,117 88.3% 20,190 83.7% 3927 16.3% <0.001

Yes 3194 11.7% 2809 87.9% 385 12.1%

Antithrombotics
No 24,465 89.6% 20,278 82.9% 4187 17.1% <0.001

Yes 2846 10.4% 2721 95.6% 125 4.4%

Statins/lipid-lowering
drugs

No 20,029 73.3% 16,845 84.1% 3184 15.9% 0.42

Yes 7282 26.7% 6154 84.5% 1128 15.5%

Bold: p < 0.025.

Table 3. Prevalence of diagnostic inertia in men, according to physical and analytical variables.

Total Women Meeting
Diagnostic Criteria
for Dyslipidemia

Diagnosis or
Treatment for
Dyslipidemia

Diagnostic Inertia p Value

n % n % n %

Age, years

30–49 8206 25.9% 5285 64.4% 2921 35.6% <0.001

50–59 7906 25.0% 6596 83.4% 1310 16.6%

60–69 8411 26.6% 7260 86.3% 1151 13.7%

≥70 7136 22.5% 6160 86.3% 976 13.7%
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Table 3. Cont.

Total Women Meeting
Diagnostic Criteria
for Dyslipidemia

Diagnosis or
Treatment for
Dyslipidemia

Diagnostic Inertia p Value

n % n % n %

Body mass index a

Normal 5831 18.4% 4318 74.1% 1513 25.9% <0.001

Overweight 9554 30.2% 7850 82.2% 1704 17.8%

Obese 10,088 31.9% 8337 82.6% 1751 17.4%

Missing 6186 19.5% 4796 77.5% 1390 22.5%

Tobacco use

No 22,259 70.3% 18,007 80.9% 4252 19.1% <0.001

Yes 6682 21.1% 5165 77.3% 1517 22.7%

Ex-smoker 2718 8.6% 2129 78.3% 589 21.7%

Diastolic blood pressure b

Normal 15,380 48.6% 13357 86.8% 2023 13.2% <0.001

Elevated 3425 10.8% 2650 77.4% 775 22.6%

Missing 12,854 40.6% 9294 72.3% 3560 27.7%

Systolic blood pressure c

Normal 10,629 33.6% 9313 87.6% 1316 12.4% <0.001

Elevated 8163 25.8% 6685 81.9% 1478 18.1%

Missing 12,867 40.6% 9303 72.3% 3564 27.7%

HDL cholesterol d

Normal 14,723 46.5% 12359 83.9% 2364 16.1% <0.001

Elevated 3230 10.2% 2709 83.9% 521 16.1%

Missing 13,706 43.3% 10,233 74.7% 3473 25.3%

Total cholesterol e

Normal 4383 13.8% 4017 91.6% 366 8.4% <0.001

Elevated 14,485 45.8% 11,754 81.1% 2731 18.9%

Missing 12,791 40.4% 9530 74.5% 3261 25.5%

Triglycerides f

Normal 11,870 37.5% 9720 81.9% 2150 18.1% <0.001

Elevated 5087 16.1% 4427 87.0% 660 13.0%

Missing 14,702 46.4% 11,154 75.9% 3548 24.1%

LDL cholesterol g
Normal 6002 19.0% 5036 83.9% 966 16.1% <0.001

Abnormal 10,534 33.3% 8796 83.5% 1738 16.5%
Missing 15,123 47.8% 11,469 75.8% 3654 24.2%

Bold: p < 0.025. a Normal < 25 kg/m2; overweight 25.0–29.9 kg/m2; obese ≥ 30.0 kg/m2. b Normal < 90 mmHg, elevated ≥ 90 mmHg.
c Normal < 140 mmHg, elevated ≥ 140 mmHg. d HDL: high-density lipoprotein, normal > 45 mg/dL, abnormal ≤ 45 mg/dL.
e Normal ≤ 200 mg/dL, elevated > 200 mg/dL. f Normal ≤ 150 mg/dL, elevated > 150 mg/dL. g LDL: low-density lipoprotein;
normal < 130 mg/dL, elevated ≥ 130 mg/dL.

Table 4. Prevalence of diagnostic inertia in women according to comorbidities and treatments.

Total Women Meeting
Diagnostic Criteria
for Dyslipidemia

Diagnosis or
Treatment for
Dyslipidemia

Diagnostic Inertia

n % n % n % p Value

Comorbidities

Heart failure
No 31,337 99.0% 25,020 79.8% 6317 20.2% 0.001

Yes 322 1.0% 281 87.3% 41 12.7%

Proteinuria
No 31,551 99.7% 25,211 79.9% 6340 20.1% 0.38

Yes 108 0.3% 90 83.3% 18 16.7%
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Table 4. Cont.

Total Women Meeting
Diagnostic Criteria
for Dyslipidemia

Diagnosis or
Treatment for
Dyslipidemia

Diagnostic Inertia

n % n % n % p Value

Peripheral arterial disease
No 31,513 99.5% 25,161 79.8% 6352 20.2% <0.001

Yes 146 0.5% 140 95.9% 6 4.1%

Atrial fibrillation
No 31,553 99.7% 25,206 79.9% 6347 20.1% 0.012

Yes 106 0.3% 95 89.6% 11 10.4%

Diabetes mellitus
No 25,634 81.0% 20,169 78.7% 5465 21.3% <0.001

Yes 6025 19.0% 5132 85.2% 893 14.8%

Hypertension
No 17,032 53.8% 13389 78.6% 3643 21.4% <0.001

Yes 14,627 46.2% 11,912 81.4% 2715 18.6%

Renal failure
No 31,649 100.0% 25,292 79.9% 6357 20.1% -

Yes 10 0.0% 9 90.0% 1 10.0%

Left ventricular
hypertrophy

No 31,655 100.0% 25,298 79.9% 6357 20.1% -

Yes 4 0.0% 3 75.0% 1 25.0%

Chronic kidney disease
No 31,541 99.6% 25,202 79.9% 6339 20.1% 0.28

Yes 118 0.4% 99 83.9% 19 16.1%

Retinopathy
No 31,561 99.7% 25,212 79.9% 6349 20.1% 0.007

Yes 98 0.3% 89 90.8% 9 9.2%

Metabolic syndrome
No 31,615 99.9% 25,266 79.9% 6349 20.1% -

Yes 43 0.1% 35 81.4% 8 18.6%

Treatments

Antiplatelets
No 26,478 83.6% 20,649 78.0% 5829 22.0% <0.001

Yes 5181 16.4% 4652 89.8% 529 10.2%

Insulin
No 31,111 98.3% 24,803 79.7% 6308 20.3% <0.001

Yes 548 1.7% 498 90.9% 50 9.1%

Oral antidiabetics
No 29,055 91.8% 23,025 79.2% 6030 20.8% <0.001

Yes 2604 8.2% 2276 87.4% 328 12.6%

Antithrombotics
No 29,795 94.1% 23,591 79.2% 6204 20.8% <0.001

Yes 1864 5.9% 1710 91.7% 154 8.3%

Statins/lipid-lowering
drugs

No 23,955 75.7% 18,804 78.5% 5151 21.5% <0.001

Yes 7704 24.3% 6497 84.3% 1207 15.7%

Bold: p < 0.025.

Table 5 shows the mean risk scores for cardiovascular mortality (SCORE) and morbid-
ity and mortality (REGICOR). Both men and women presenting diagnostic inertia carried a
higher cardiovascular risk than those without inertia, although this risk was higher in men
than in women.

The prevalence ratios for diagnostic inertia according to sex are shown in Table 6.
Men and women affected by diagnostic inertia have a similar profile, although in women
the magnitude of the association with younger age was larger. In addition, missing
measurements for blood pressure, HDL cholesterol, and total cholesterol were more closely
associated with diagnostic inertia in women than in men. Regarding the pathologies,
hypertension showed a larger association with diagnostic inertia in women than in men
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(prevalence ratio 1.81 vs. 1.56, respectively). Both models fit the data well and have good
classificatory ability.

Table 5. SCORE and REGICOR cardiovascular risk scores, according to inertia and sex.

Risk Score n Mean Risk Score SD p Value

SCORE

Men
Diagnosis or treatment 5946 2.94 2.73 <0.001

Diagnostic inertia 1510 3.28 2.76
Mean difference 0.34

Women
Diagnosis or treatment 6061 1.10 1.07 0.011

Diagnostic inertia 1508 1.19 1.24
Mean difference 0.09

REGICOR

Men
Diagnosis or treatment 8346 6.85 4.61 <0.001

Diagnostic inertia 2100 7.53 4.67
Mean difference 0.68

Women
Diagnosis or treatment 8859 3.93 2.85 <0.001

Diagnostic inertia 2126 4.30 2.87
Mean difference 0.37

Bold: p < 0.025. SD: standard deviation.

Table 6. Multivariable Poisson regression, prevalence ratios (PRs) for diagnostic inertia, by sex.

Men Women

PR (95% CI) p Value PR (95% CI) p Value

Age, years

30–49 1 1
50–59 0.76 (0.70–0.82) <0.001 0.46 (0.43–0.49) <0.001
60–69 0.74 (0.69–0.80) <0.001 0.36 (0.34–0.39) <0.001
≥ 70 0.81 (0.74–0.88) <0.001 0.36 (0.33–0.39) <0.001

Body mass index a

Normal 1 1
Overweight 0.79 (0.72–0.85) <0.001 0.83 (0.79–0.88) <0.001

Obese 0.76 (0.70–0.83) <0.001 0.83 (0.78–0.88) <0.001
Missing 0.76 (0.69–0.84) <0.001 0.86 (0.81–0.91) <0.001

Tobacco use
No 1 1
Yes 0.91 (0.86–0.98) 0.007 0.81 (0.77–0.86) <0.001

Ex-smoker 0.87 (0.81–0.93) <0.001 0.88 (0.82–0.95) 0.001

Systolic blood pressure b
Normal 1 1
Elevated 1.44 (1.34–1.55) <0.001 1.51 (1.41–1.63) <0.001
Missing 1.48 (1.39–1.58) <0.001 1.93 (1.83–2.03) <0.001

HDL cholesterol c
Normal 1 1
Elevated 1.16 (1.08–1.24) <0.001 1.27 (1.15–1.39) <0.001
Missing 1.51 (1.32–1.74) <0.001 1.60 (1.39–1.83) <0.001

Total cholesterol d
Normal 1 1
Elevated 2.87 (2.57–3.21) <0.001 2.87 (2.56–3.22) <0.001
Missing 1.69 (1.44–1.99) <0.001 2.60 (2.23–3.02) <0.001

Triglycerides e
Normal 1 1
Elevated 0.51 (0.47–0.55) <0.001 0.64 (0.59–0.70) <0.001
Missing 0.60 (0.53–0.66) <0.001 0.77 (0.70–0.86) <0.001

LDL cholesterol f
Normal 1 1

Abnormal 0.72 (0.66–0.78) <0.001 0.60 (0.56–0.65) <0.001
Missing 0.69 (0.62–0.78) <0.001 0.64 (0.57–0.72) <0.001

Comorbidities

PAD 0.57 (0.41–0.80) 0.001 0.33 (0.15–0.72) 0.005
Diabetes 1.19 (1.12–1.27) <0.001 -

Hypertension 1.57 (1.48–1.66) <0.001 1.76 (1.66–1.85) <0.001
Metabolic syndrome 0.51 (0.27–0.95) 0.035 -
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Table 6. Cont.

Men Women

PR (95% CI) p Value PR (95% CI) p Value

Treatments

Antiplatelets 0.61 (0.54–0.68) <0.001 0.61 (0.56–0.66) <0.001
Oral antidiabetics - -
Antithrombotics 0.32 (0.27–0.38) <0.001 0.61 (0.52–0.71) <0.001

Statins/lipid-lowering
drugs - -

Insulin - 0.74 (0.56–0.96) 0.025

N 27,309 31,659
N with diagnostic inertia 4310 6358

LRT (p value) 1485 (<0.001) 2710 (<0.001)
AIC 23,099 30,467

Area under the ROC (95% CI) 0.681 (0.672–0.689) 0.728 (0.721–0.735)

AIC: Akaike information criterion; CI: confidence interval; LRT: likelihood ratio test; PAD: peripheral arterial disease. a Normal < 25 kg/m2;
overweight 25.0–29.9 kg/m2; obese ≥ 30.0 kg/m2. b Normal < 140 mmHg, elevated ≥ 140 mmHg. c HDL: high-density lipopro-
tein, normal > 45 mg/dL, abnormal ≤ 45 mg/dL. d Normal ≤ 200 mg/dL, elevated > 200 mg/dL. e Normal ≤ 150 mg/dL,
elevated > 150 mg/dL. f LDL: low-density lipoprotein; normal < 130 mg/dL, elevated ≥ 130 mg/dL.

4. Discussion

In a primary care setting, 18% of adults who met the diagnostic criteria for dyslipi-
demia do not have a registered diagnosis nor have they been prescribed treatment. This
proportion was significantly higher in women (20.1%) than in men (15.8%). Patients af-
fected by diagnostic inertia were relatively young; had a normal weight; did not smoke;
presented alterations in systolic blood pressure, HDL cholesterol, total cholesterol, LDL
cholesterol or triglycerides, or had missing values on their EMR. This pattern differed
slightly between women and men, with younger age and missing analytical values showing
a higher-magnitude association with diagnostic inertia in women. On the other hand, men
who presented diagnostic inertia had higher cardiovascular risk scores for morbidity and
mortality compared to women. In both groups, there is a lack of assessment of subclinical
disease (comorbidities) and this may promote clinical inertia and determine the course of
cardiovascular diseases.

Regarding the factors associated with diagnostic inertia, a diagnosis of arterial hyper-
tension and younger age (30–49 years) had a greater association with inertia in women
than in men. These results are similar to those described by Palazón et al. [26] in 2014,
who observed that being a woman, being middle-aged (45–59 years), and having hyper-
tension were associated with diagnostic inertia in dyslipidemia. One notable difference
between their study and ours is that we calculated the proportion of patients presenting
diagnostic inertia on the basis of a population meeting diagnostic criteria for dyslipidemia,
whereas Palazón et al. [26] used patients that did not have a diagnosis of dyslipidemia as
the denominator.

Other studies have studied diagnostic inertia in hypertension, although we are not
aware of any that have performed an analysis stratified by gender. Johnson et al. [40]
found that young adults with diabetes, higher blood pressures, or a female provider had a
faster diagnosis rate in a region of the USA. On the other hand, recently, Meador et al. [27]
reported that young age and obesity were factors associated with diagnosis inertia in
hypertension among patients from the USA. In 2016, Pallares et al. [41] observed a high
prevalence of inertia in patients from a Spanish region, although unlike our results in
dyslipidemia, theirs showed that inertia was associated with male sex and older age. On
the other hand, in their 2010 study, Gil-Guillén et al. [23] observed a higher level of inertia
in women with hypertension, which is consistent with our results. Furthermore, those
authors observed an association between inertia and non-smoking.

In 2021, a study was conducted on therapeutic inertia in dyslipidemia and hyperten-
sion in patients with type 2 diabetes mellitus [42]. The authors observed a significant delay
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in initiating treatment for primary prevention in both cases, regardless of cardiovascular
risk, and in all age groups. However, the analysis was not stratified by sex. Indeed, despite
the existence of studies on diagnostic inertia in dyslipidemia and hypertension, there are
hardly any published studies that analyze the risk of morbidity and mortality related to
diagnostic inertia according to sex. Diagnostic inertia should not be attributed solely to
error; it may also be due to the primary care physician’s more conservative attitude toward
treatment. However, our results add to the evidence of gender inequalities in dyslipidemia
management. A meta-analysis in 2016 that analyzed statins prescriptions showed that
women were 24% less likely to be prescribed statins and 48% more likely to be prescribed
an inappropriate dose [43]. Moreno-Arellano et al. reported similar results in 2018 [44].

Possible inequalities in women’s health derived from the sex-related differences
detected in this study could cause gender inequalities (roles, behaviors, and identities
established by society that are assigned to women and men) [45] if it is confirmed that the
professional decisions regarding the same health problem are different between men and
women [46]. These differences could be related to gender stereotypes, which refer to a set
of imposed, strongly assumed, ideas about the characteristics, attitudes, and aptitudes of
women and men. The higher prevalence of diagnostic inertia in dyslipidemia in women
could represent an indirect form of gender-based discrimination. Furthermore, gender
roles (behaviors accepted as feminine and/or masculine) can influence health profession-
als’ decision-making when diagnosing or initiating treatment [30,32,43–46]. To improve
women’s cardiovascular health, it is essential to raise awareness of the unique aspects
of dyslipidemia in women, both among professionals and in the population. Physicians’
attitudes and practice can be key determinants of women reaching their dyslipidemia
control targets. It is important that health professionals include gender equity among their
aims and consider the objectives of gender-based medicine in their clinical practice [47].

This study has some potential limitations, which we have tried to mitigate but that
nevertheless may have influenced the results. First, the selection of medical records is not
completely free of possible errors [48]. Given that the information source corresponds to
an electronic record, there could be differences in the degree and level of data recording
depending on each health professional who attended the included patients. To minimize
this risk, before preparing the ESCARVAL-RIESGO cohort [34], medical professionals in the
primary care setting were offered training courses for using the EMR information system
and registration data. Secondly, it was not possible to calculate the cardiovascular risk
for all included patients because their age did not always fall in the appropriate range
for the risk scales or because some data were unavailable. On the other hand, we believe
that the study presented is innovative, since it is the first to our knowledge to examine
the association between diagnostic inertia in dyslipidemia and gender bias. In addition,
the data come from a large sample of patients who attended routine clinical practice in
primary care, providing reasonable external validity to the study.

5. Conclusions

The overall prevalence of diagnostic inertia in dyslipidemia is high, especially in
women. The profile of the patient who did not have a diagnosis or treatment for dyslipi-
demia, despite meeting the diagnostic criteria, was: aged under 50 years; normal weight; a
non-smoker; alterations or unregistered values for blood pressure, HDL cholesterol, total
cholesterol, LDL cholesterol and triglycerides; and/or a diagnosis of hypertension. This
pattern was slightly different between women and men. In both, patients with diagnostic
inertia were at a higher risk of cardiovascular morbidity and mortality, and this risk was
higher in men.

From the perspective of clinical implications, primary care physicians should be
alert to abnormal analytical values in order to reduce diagnostic inertia in dyslipidemia,
especially in women who are not being properly identified, thus avoiding possible health
inequalities derived from diagnostic inertia. The information provided by this study could
be essential to improve clinical practice in the field of primary care, both in medicine and in
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nursing, helping to reduce the gender biases that are still prevalent in health care. However,
further research is needed to explore the reason for the conservative attitude of primary
care physicians in these types of patients.

Future studies should address the causes of the gender difference in the prevalence of
diagnostic inertia and if this fact also occurs in other pathologies, such as hypertension or
diabetes. Furthermore, longitudinal studies are necessary to verify that diagnostic inertia
is associated with higher morbidity and mortality.
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