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Abstract

The objective of our study was to investigate differences in the management of men and women treated for hypertension
while considering the gender of their physicians. We used the data from the cross-sectional Paris Prevention in General
Practice survey, where 59 randomly recruited general practitioners (42 men and 19 women) from the Paris metropolitan area
enroled every patient aged 25-79 years taking antihypertensive medication and seen during a 2-week period (520 men
and 666 women) in 2005-6. The presence in the medical files of six items recommended for hypertension management
(blood pressure measurement, smoking status, cholesterol, creatinine, fasting blood glucose and electrocardiogram) was
analysed with mixed models with random intercepts and adjusted for patient and physician characteristics. We found that the
presence of all items was lower in the records of female than male patients (3.9 vs. 6.9%, p = 0.01), as was the percentage of
items present (58.5 vs. 64.2%, p = 0.003). The latter gender difference was substantially more marked when the physician
was a man (69.3 vs. 63.4%, p=0.0002) rather than a woman (63.5 vs. 61.0%, p =0.46). Although all guidelines
recommend the same management for both genders, the practices of male physicians in hypertension management appear to
differ according to patient gender although those of women doctors do not. Male physicians must be made aware of how
their gender influences their practices.

Introduction decades has consistently been the top risk factor for overall
deaths across the globe. It has also become the principal
Hypertension is currently the leading risk factor for cardi-  cause of risk-attributable disability-adjusted life-years

ovascular disease in the world [1] and for the past two (DALYs) among women worldwide [1, 2] and second
among men, after tobacco use. In high-income countries, it
is the fourth leading cause of DALYs for women (behind

tobacco, overweight and diabetes), and fifth for men (also
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Because of the heavy burden of hypertension-related
diseases, improving the prevention and management of
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decrease attributable to better preventive practices [10, 11].
This decline has not however been equal among groups; in
particular, it has been more pronounced among men than
women [12, 13]. This difference might be explained at least
partly by gender-based differences in the management of
cardiovascular risk. Studies in primary care have shown that
women are less likely to be assessed for cardiovascular risk
[14, 15] or to receive drugs for the treatment of risk factors
including hypertension [15, 16], although official guidelines
recommend similar care for both genders [5, 6].

The physician’s gender has also been shown to affect
patient care related to the management of cardiovascular risk
and other related prevention [17-19]. Gender concordance
between the patient and physician appears to have a protective
effect on the quality of care [20-23]: gender-concordant pairs
seem to communicate better and reach agreement more easily
[20], with a favourable impact on counselling and medical
care [21, 23]. At the same time, gender discordance between
the patient and physician increases the risk that they will
disagree and that the physician will perceive the patient
negatively [20, 22]. Nonetheless, these results have not been
shown consistently, and other studies on gender concordance
have not found this protective effect [18, 24]. In addition,
other studies have shown fewer gender-based differences in
cardiovascular management in women’s practices than in
those of men [14, 19].

Our objective was to investigate differences in the
management of men and women treated for hypertension
while taking their physicians’ gender into account.

Methods
Design

This study is an ancillary analysis of the Paris Prevention in
General Practice survey [25]. This cross-sectional study
took place in Paris and its three bordering districts from
December 2004 to October 2006. It was designed to
describe social inequalities in preventive care (screening for
breast and cervical cancer, consumption of alcohol and
tobacco and management of patients with hypertension.)

GPs were contacted at random from a telephone company
listing and asked to participate. Those who did were asked to
enrol every patient meeting the inclusion criteria seen during a
2-week period. Self-administered questionnaires were used to
collect the doctors’ demographic characteristics and infor-
mation about the organisation of their practice.

Patient characteristics

Inclusion criteria for patients required that they be between
25 and 79 years of age and taking medication for high blood
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pressure, defined as a systolic blood pressure >140 mmHg
or a diastolic blood pressure 290 mmHg. Patients’ char-
acteristics were collected both by telephone interviews of
the patients by trained investigators and from the physicians
by a questionnaire administered face to face, also by trained
investigators. The physicians were interviewed at their
office and could check the requested information in the
patients’ medical files. The questions included the patients’
general medical follow-up (number of consultations
annually and duration of physician—patient relationship),
cardiovascular history and risk factors as well as the results
of laboratory tests and clinical evaluations.

Patients’ socioeconomic characteristics were collected
with a questionnaire administered by the investigator during
the telephone interview. Their educational level and health
insurance status (that is, standard national health insurance,
or the publicly funded special health insurance for all very
low-income legal residents, providing them with free health
care) were also collected.

Statistical analysis

The analysis focused on the presence in the patients’
medical files of the six variables of interest—items recom-
mended to evaluate the cardiovascular risk of these patients
with hypertension and to screen for organ complications.
We chose these elements based on the official guidelines on
hypertension published by the French Health Authority [26]
in effect at the time of the study.

These items included a blood pressure measurement
within the past 6 months, smoking status (no time limit),
cholesterol measurement within 3 years, creatinine mea-
surement within 2 years, fasting blood glucose within 3
years for patients without diabetes or an HbAlc measure-
ment within 4 months for patients known to have diabetes,
and electrocardiogram (ECG) (record or report) within 3
years. We then created two variables summarising these
items: all items present and percentage of recorded items.

The associations between patient gender and each vari-
able of interest were estimated first in all patients regardless
of practitioner gender (pooled analysis) and second by
stratifying the patient sample according to the gender of
each patient’s physician (stratified analysis). We then
compared the four types of physician—patient pairs (male
physician-male patient, male physician-female patient,
female physician-male patient, and female physician-female
patient) in a pairwise analysis.

These analyses used mixed models with random inter-
cepts and were adjusted for patient and physician char-
acteristics known to influence patient care. For patients, the
characteristics taken into account were age [27] (<50,
50-65, >65 years), number of consultations with this phy-
sician in the past year [27] (<1, 2-4, >5), the duration of the
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physician—patient relationship (<1, 2-5, >5 years), educa-
tional level [28] (elementary school, middle school, high
school and university), health insurance status [28] and the
existence of known diabetes or cardiovascular events in
the medical history (patients in secondary prevention). The
adjustment factors for GPs were: age [29] (<40, 40-50,
50-60, >60 years), duration of practice [29] (<10, 10-15,
15-20, >20 years), mean duration of consultations (<15,
15-20, >20 min), mean number of consultations weekly
[271(<70, 70-100, >100) and fees (that is, fixed fees or
authorisation for fees beyond the amount reimbursed by the
national health insurance fund).

The statistical analyses were performed with SAS soft-
ware v.9.4. The National Data Protection Authority (Com-
mission nationale de l'informatique et des libertés), which
is responsible for ethics issues and the protection of indi-
viduals from illegal or inappropriate electronic data col-
lection, approved the study. All patients were informed of
the study’s subject by their physician and provided
informed consent before participating.

Results
Description of GPs

Most of the 59 participating GPs (participation rate 38.8%)
were men (71%) and their mean age was 48.9 years
(Standard deviation (SD) 6.7 years). The mean duration of
consultations was 18.7 min (SD 5.6 min), and they worked
46.3 h a week, on average. GP characteristics did not differ
according to gender (Table 1).

Description of patients

Among the 1774 eligible patients, 588 did not participate,
principally for personal reasons (2/3 of exclusions) [25].
Our sample thus comprised 1186 patients (participation
rate: 66.8%); more than half of them were women (54.4%).
The patients’ mean age was 63.3 years (SD 11.0), 62.5 (SD
10.7) among men vs. 64.0 (SD 11.1) among women, (p =
0.013). The mean systolic blood pressure (based on the last
three in-office measurements) was 137.2 mmHg for both
men (SD 12.0) and women (SD 12.6) (p =0.86). LDL
cholesterol levels were higher in women, with a mean level
of 1.30 mmol/L (SD 0.36) compared to 1.21 mmol/L (SD
0.35) for men (p = 0.0005). The women were older than the
men, had a lower education level, and had the special health
insurance for poor residents more often (Table 2). They also
saw female doctors more often. Male patients had diabetes
more frequently, as well as a more frequent history of
cardiovascular disease, and received on average a higher
number of antihypertensive drugs (2.05 medications per

Table 1 Physicians’ characteristics, by gender (n = 59).

Men (n =42) Women (n=17) p*
N (%)/mean [SD] N (%)/mean [SD]
Age (years) 0.39

<40 3(7.1) 3 (17.6)

40-49 16 (38.1) 7 (41.1)

50-59 19 (45.2) 7 (41.1)

>60 4(9.5) 0 (0.0)

Age (years) 55.5 [10.4] 54.1 [12.9] 0.66
Mean duration of 0.98
consultations
(minutes)

<15 5(11.9) 2 (11.7)

15-20 28 (66.6) 11 (64.7)

>20 9 (21.4) 4 (23.5)

Mean duration of  18.4 [5.3] 19.7 [6.2] 0.45

consultation

(minutes)

Mean number of 0.31
consultations
per week

<70 7 (16.6) 1(5.9)

70-100 21 (50.0) 12 (0.6)

>100 14 (33.3) 4 (23.5)

Mean number of  104.4 [46.3] 89.5 [22.7] 0.38

consultations

per week
Duration of practice 0.22
(years)

<10 2 4.7 3 (17.6)

10-14 5(11.9) 4 (23.5)

15-19 11 (26.1) 3 (17.6)

>20 24 (57.1) 7 (41.1)

Fees 0.22

Fixed 31 (73.8) 15 (88.2)

Above the amount 11 (26.2) 2 (11.7)

reimbursed

4Chi-square test for categorical variables, T test for numeric variables
with normal distributions, Wilcoxon test for numeric variables with
non-normal distributions.

patient for men (SD 1.04) vs. 1.89 (SD 0.94) for women,
p =0.006).

Patient gender-based differences

In the pooled analysis, the presence of each item was
reported less often in the women’s files, except for blood
pressure measurements (no gender difference in recording)
(Table 3). The women also had a significantly lower per-
centage of items reported in their files.

In the stratified analyses, the associations between the
variables of interest and the patient’s gender differed
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Table 2 Patients’ characteristics, by gender (n = 1186).

Men (n = 520) Women (n = 666) Pt
N (%)/mean [SD] N (%)/mean [SD]
Age (years) 0.03
<50 60 (11.5) 77 (11.5)
50-65 221 (42.6) 231 (35.7)
>65 238 (45.9) 358 (53.7)
Age (years) 62.5 [10.7] 64.0 [11.1] 0.01
Physician gender 0.02
Male 428 (82.3) 506 (76.0)
Female 92 (17.7) 160 (24.0)
Number of consultations last 0.07
year with physician
<1 41 (7.9) 32 (4.8)
2-4 161 (31.0) 211 31.7)
25 318 (61.1) 423 (63.5)
Duration of physician—patient 0.45
relationship (years)
<1 37 (1.1) 39 (5.9)
2-5 136 (26.2) 167 (25.1)
>5 347 (66.7) 460 (69.0)
Time since diagnosis of 0.58
hypertension (years)
<2 52 (14.9) 60 (13.5)
3-5 64 (18.3) 96 (21.5)
>5 233 (66.8) 290 (65.0)
Education level <0.0001
Elementary school 128 (25.5) 216 (33.0)
Middle school 158 (31.5) 238 (36.4)
High school 76 (15.2) 86 (13.2)
University 139 (27.8) 114 (17.4)
Health insurance status 0.05
cmu® 17 3.3) 38 (5.8)
Standard insurance 494 (96.7) 617 (94.2)
History of cardiovascular <0.0001
disease
Yes 137 (26.3) 86 (12.9)
No 383 (73.6) 580 (87.1)
Diabetes 0.0003
Yes 125 (24.0) 106 (15.9)
No 395 (76.0) 560 (84.1)
Systolic blood pressure 137.2 [12.0] 137.2 [12.6] 0.86
level° (mmHg)
Diastolic blood pressure 80.3 [7.5] 80.2 [7.4] 0.92
level® (mmHg)
Controlled hypertension® 0.44
Yes 288 (56.7) 384 (59.0)
No 220 (43.3) 267 (41.0)
Number of antihypertensive 0.02
drugs taken®
1 187 (36.6) 269 (40.8)
2-3 271 (53.0) 353 (53.5)
>3 53 (10.4) 38 (5.8)
Number of antihypertensive 2.05 (1.04) 1.89 (0.94) 0.006
drugs taken
LDL cholesterol level 1.30 (0.36) 1.21 (0.35) 0.0005

(mmol/L)

Bold values identify statistical significance p < 0.05 (risk alpha < 5%).
“Mixed logistic models with random intercept.

YCMU couverture médicale universelle, universal medical coverage:
publicly funded health insurance for low-income patients.

“Based on the last three in-office measurement.

Defined as a mean systolic blood pressure <140 mmHg and a mean
diastolic blood pressure <90 mmHg based on the last three in-office
measurement.

15 missing data (nine for women and six for men).
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according to physician gender. The associations among the
male physicians were the same as in the pooled analysis
except for the ECG record, for which the difference was not
significant. Although the differences based on patient gen-
der were more marked for ECG record and cholesterol
measurement among female than male GPs, no variable
differed between the male and female patients of the female
physicians. The two summary variables however suggested
men received slightly better management.

Physician—-patient pairs

Male patients seeing male physicians had their smoking
status recorded more frequently in their medical files than
any of the other three patient—physician pairs, and sig-
nificantly more of them had all six items recorded in their
files (Table 4). The percentage of items recorded in the
medical files was also significantly higher for this man-man
pair compared to the other three, while the percentages of
items recorded for male and female patients of female
physicians did not differ significantly.

Discussion

Our study shows that even among patients treated for
hypertension, a major cardiovascular risk factor, the medi-
cal management of women is less satisfactory than that of
men. This is the case despite the existence of clear official
guidelines recommending the same management for both
genders. This difference based on patient gender appears to
be substantially more marked when the physician is a man.

Some previous studies have shown that women patients
tend to receive less care for cardiovascular issues than men,
including less management of hypertension, regardless of
their physician’s gender [13, 15]. The gender-based differ-
ences disadvantaging women seen in our study are similar
to those observed in other studies about primary [14] and
secondary cardiovascular prevention [16, 30]. GPs appear
to be more thorough in the medical monitoring of the car-
diovascular risk of their male compared with female
patients. The gender-based difference in the management of
hypertension among patients might be related to the wide-
spread general perception and representation that cardio-
vascular disease, the main complication of hypertension, is
a man’s disease [31, 32]. GPs might therefore subjectively
consider the women among their patients to be at lower risk
and accordingly perform fewer procedures or order fewer
tests for them, that is, give them less medical care. Another
explanation for this difference might be the higher cardio-
vascular risk level in the male patients in our study, with a
higher number of patients with diabetes and secondary
prevention among the men. However, the medical
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Table 4 Differences in medical
management of patients with
hypertension according to the
gender composition of the
physician—patient pairs
(n=1141).

Gender composition of %° OR°[95% CI] p
physician—patient pairs®
Blood pressure® Male—male 96.1 1.19[0.70-2.02] 0.71
Male—female 954 1
Female—male 92.9 0.63[0.19-2.12]
Female—female 94.9 0.91[0.29-2.84]
Smoking status Male—male 34.8 1.87[1.30-2.68] 0.003
Male—female 222 1
Female—male 15.8 0.66[0.23—-1.91]
Female—female 154 0.64[0.23-1.74]
Cholesterol® Male—male 81.5 1.46[1.02-2.08] 0.18
Male—female 75.0 1
Female—male 80.8 1.39[0.64-3.02]
Female—female 76.5 1.08 [0.55-2.10]
Creatinine® Male-male 76.7 1.47[1.02-2.12] 0.17
Male—female 69.1 1
Female—male 722 1.16[0.49-2.73]
Female—female 67.7 0.94[0.43-2.03]
Fasting blood glucose® or HbAlc for Male-male 77.7 1.50[1.06-2.11] 0.08
patients with diabetes’ Male—female 698 1
Female—male 67.1 0.88[0.42-1.83]
Female—female 66.8 0.86[0.45-1.67]
Electrocardiogramd Male—male 53.8 1.25[0.91-1.71] 0.10
Male—female 512 1
Female—male 53.8 1.10[0.55-2.20]
Female—female 40.8 0.65[0.35-1.20]
All items present Male—male 4.8 2.11[1.26-3.54] 0.03
Male—female 22 1
Female—male 1.4 1.01[0.31-3.26]
Female—female 1.8 1.15[0.41-3.26]
Percentage of items recorded Male—male 69.1 1.34[1.15-1.55] 0.001
Male—female 63.1 1
Female—male 61.9 1.07[0.81-1.41]
Female—female 58.8 0.98 [0.80-1.21]

Bold values identify statistical significance p < 0.05 (risk alpha < 5%).
HbAIc glycated haemoglobin, OR odds ratio, CI confidence interval.

“Numbers in pair sets: male physician-male patient =406; male physician-female patient =493; female
physician-male patient = 90; female physician-female patient = 152.

®Mixed models with random intercept adjusted for patient characteristics (age, number of consultations
during the last year, duration of patient—physician relationship, education level, health insurance status,
history of diabetes and cardiovascular events) and physician characteristics (age, duration of practice, mean
duration of consultations, mean number of consultations weekly, fee sector).

“Measurement within the last 6 months.
dMeasurement or record within the last 3 years.
“Measurement within the last 2 years.

fMeasurement within the last 4 months.

surveillance analysed in our study is the minimal follow-up  than those analysed in our study for the men, it would not
recommended for hypertensive patients [26, 33], regardless ~ medically justify less than the minimal recommended sur-
of cardiovascular risk level or gender. While a higher car-  veillance for hypertensive patients in women. Moreover, we
diovascular risk might explain more frequent check-ups  adjusted for patient history of diabetes and cardiovascular
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events in the main analysis and still found significant dif-
ferences between genders. Finally, analyses stratified for
primary or secondary cardiovascular prevention, history of
diabetes and systolic blood pressure were performed (sup-
plementary tables S1, S2 and S3). Except for patients with
systolic blood pressure equal or superior to 140 mmHg or a
diastolic blood pressure equal or superior to 90 mmHg, for
whom no gender differences were significant, all these
analyses are consistent with our main finding and showed a
percentage of items recorded significantly higher in men
across all groups. Under these circumstances, it seems
unlikely that patient cardiovascular risk level alone could
explain our findings.

In our study, management of patients with hypertension
also varied according to the physician’s gender. Gender-
based differences are more widespread among male GPs
than among their female counterparts. Several findings
might explain why men have a more gender-based approach
than female doctors do and tend to monitor their male
patients more closely. First, studies have shown that the
influence of gender concordance is not the same for men
and women: interactions between men tend to be more
cooperative than those between women. This greater
cooperation might lead to a better relationship between GPs
and their patients when both are men and therefore to better
medical management [34]. Second, women have been
shown to be more concerned about equality and more
strongly influenced by norms [34, 35]. This might be the
reason that female physicians follow guidelines more rou-
tinely, interpret them less personally and therefore provide
gender-based care less often than their male counterparts.
Third, the lower quality of the monitoring by male GPs of
female patients might be related to the men’s gender-based
perceptions of their patients. Specifically, a study of the
association between GP gender and their perceptions of
patients showed that male GPs tend to consider that the
medical condition of their male patients is more severe than
that of their female patients and tend to be less inclined to
think they have covert concerns they have difficulty
expressing [22]. They might accordingly be less worried
about the health of their female patients and therefore pro-
vide them with less medical care.

Our study has several limitations. First, the relatively small
number of physicians included and their gender imbalance is
the main limitation of this secondary analysis. In mixed
models, power depends first on the number of level 2 subjects
(the physician level in our case) [36]. Accordingly, the lack of
significant associations between the dependent variables and
patient gender in the group of female physicians might be due
to insufficient power in this stratum. We cannot rule out the
possibility of gender-based differences in their patient man-
agement. Nonetheless, the lower amplitude of the ORs
observed in this stratum for most of the dependent variables

suggests that the men’s practices are more unfavourable than
those of women to the female patients.

Another limitation of our study is that it did not consider
the patients’ individual cardiovascular risks. Nonetheless,
we adjusted for diabetes and cardiovascular disease in the
patient histories (secondary prevention) to avoid this bias.
Moreover, we observed that although the distribution of
men in secondary prevention was the same for both male
and female physicians (26%), male GPs had a much higher
percentage of high-risk women among their patients (15%
vs. 7%), which should have resulted in reducing the gender-
based differences in their care of men and women. The
analyses stratified by patients requiring primary and sec-
ondary cardiovascular prevention are presented in the
appendix (supplementary tables S1 and S4) and are con-
sistent with our main findings.

Furthermore, the time passed since these data were col-
lected is also a limitation. The study was conducted more
than a decade ago and practices may have changed in the
meantime. Nonetheless, a comparison between the French
guidelines at the time of the study [26] and the current
guidelines [5] shows very few differences in the recom-
mended elements of clinical and laboratory monitoring for
patients with hypertension. Both advise clinical monitoring
of patients at least every 6 months with blood pressure
measurements, a laboratory blood sample every 2-3 years
including monitoring of renal function, cholesterol, and
fasting blood glucose and an ECG every 3-5 years. The
current European guidelines are similar, recommending
medical visits every 3—6 months and laboratory tests every
2 years [6]. In view of the absence of any major changes in
the recommended management of hypertension between the
guidelines in effect at the time of the study and the most
recent ones and as gender-based differences in hypertension
management by primary care physicians have not pre-
viously been investigated, our results seem likely to reflect
current medical practices.

Another limitation of our study is that it did not analyse
the presence of proteinuria in the medical files, although it is
a necessary component of the recommended management.
Finally, our survey about preventive care might have
selected physicians especially interested in preventive
medicine. The participating GPs might thus have adhered
more closely to guidelines than the average GP, which
would result in less patient gender-related variation between
their practices. This could explain these differences
observed between male and female GPs, but only if the
selection phenomenon was stronger among the women.
They did not, however, have better practices than their male
counterparts, which suggests that this selection effect was
not higher among them.

The major strength of our study is its originality, as to
our knowledge, only one previous study has analysed
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gender-based differences in the treatment of hypertensive
patients according to the physician’s gender [19]. That
survey showed that female patients met their blood pressure
target more often when treated by women, compared with
men. However, the lack of adjustment of the analyses
(except for age) suggests that some of these gender differ-
ences for patient outcome might be due to the prescription
of different medication regimens for men and women. In
addition, the statistical tests of that survey, unlike our study,
did not take into account the hierarchical structure of
the data.

Physicians, particularly men, must be made aware of
how their own personal characteristics, especially their
gender, influence their practices. The influence of gender-
based stereotypes in patient care and the subsequent
inequalities in care it causes should be emphasised in
medical studies and in the communication between health
authorities and physicians in practice. This is particularly
true for cardiovascular diseases with their high mortality
rates, for which inequalities between the care received by
men and women have been repeatedly demonstrated.

Summary table
What is known about topic

e Cardiovascular mortality has decreased since the 1980’
thanks to better prevention but the decline has been
more important for men than for women.

e Hypertension is the leading risk factor for cardiovascular
disease in the world.

e Studies have shown that women are less likely to be
assessed and treated for their cardiovascular risk factors
including hypertension and that the physician’s as well
as the patient’s gender can influence patient care.

What this study adds

e Even among patients already diagnosed and treated for
hypertension, patient care for women is satisfactory than
for men

e The physician’s gender has an influence on patient care:
male physicians made more differences based on gender
in patient care than their female counterparts.

Code availability
The datasets generated during and/or analysed during the

current study are available from the corresponding author
on reasonable request.

SPRINGER NATURE

Acknowledgements The authors are extremely grateful to all the
patients and GPs who took part in this study and the entire Paris
Prevention in General Practice team.

Funding The Paris Prevention in General Practice received financial
support from the French National Institute of Health and Medical
Research (Inserm), the National Health Insurance Fund for Employees
(CNAMTYS), the French Health Authority (HAS), the Directorate for
Research, Studies, Evaluation and Statistics (Drees), the Inter-
ministerial Mission on Research (MIRE), the National Public Health
Research Institute (IReSP), the French Institute of Health Prevention
and Education (Inpes) and the Fondation de France.

Compliance with ethical standards

Conflict of interest The authors declare that they have no conflict of
interest.

Publisher’s note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

References

1. World Health Organization [online]. Global health risks: mortality
and burden of disease attributable to selected major risks. World
Health Organization; 2009. https://apps.who.int/iris/handle/10665/
44203.

2. GBD 2017 Risk Factor Collaborators. Global, regional, and
national comparative risk assessment of 84 behavioural, envir-
onmental and occupational, and metabolic risks or clusters of risks
for 195 countries and territories, 1990-2017: a systematic analysis
for the Global Burden of Disease Study 2017. Lancet Lond Engl.
2018;392:1923-94.

3. World Health Organisation [online]. Global action plan for the
prevention of non-communicable diseases 2013-20. World
Health Organization; 2013. https://apps.who.int/iris/bitstream/
handle/10665/94384/9789241506236_eng.pdf;jsessionid=
DO01D54E2714D4DE473D28A3CA7D15412%sequence=1.

4. Légifrance [online]. Loi n°® 2004-806 du 9 aott 2004 relative a la
politique de santé publique. Légifrance; 2004. https://www legifrance.
gouv.fr/affichTexte.do?cidTexte=JORFTEXT000000787078&ca
tegorieLien=id.

5. Haute Autorité de Santé [online]. Fiche mémo, prise en charge de
I’hypertension artérielle de 1’adulte. Haute Autorité de Santé; 2016.
https://www.has-sante.fr/portail/upload/docs/application/pdf/2016-
10/fiche_memo_hta__mel.pdf.

6. Williams B, Mancia G, Spiering W, Agabiti Rosei E, Azizi M,
Burnier M, et al. 2018 ESC/ESH Guidelines for the management
of arterial hypertension. Eur Heart J. 2018;39:3021-104.

7. Grave G, Gautier A, Gane J, Gabet A, Lacoin F, Olié V. Pre-
vention, screening and management of hypertension in France, the
point of view of general practitioners, France, 2019. Bull Epidé-
miol Hebd. 2020;5:115-23.

8. Lozano R, Naghavi M, Foreman K, Lim S, Shibuya K, Aboyans
V, et al. Global and regional mortality from 235 causes of death
for 20 age groups in 1990 and 2010: a systematic analysis for the
Global Burden of Disease Study 2010. Lancet Lond Engl.
2012;380:2095-128.

9. Aouba A, Péquignot F, Le Toullec A, Jougla E. Les causes
médicales de déces en France en 2004 et leur évolution
1980-2004. BEH. 2007;35-36:308-14.

10. Laatikainen T, Critchley J, Vartiainen E, Salomaa V, Ketonen M,
Capewell S. Explaining the decline in coronary heart disease


https://apps.who.int/iris/handle/10665/44203
https://apps.who.int/iris/handle/10665/44203
https://apps.who.int/iris/bitstream/handle/10665/94384/9789241506236_eng.pdf;jsessionid=D01D54E2714D4DE473D28A3CA7D15412?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/94384/9789241506236_eng.pdf;jsessionid=D01D54E2714D4DE473D28A3CA7D15412?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/94384/9789241506236_eng.pdf;jsessionid=D01D54E2714D4DE473D28A3CA7D15412?sequence=1
https://www.legifrance.gouv.fr/affichTexte.do?cidTexte=JORFTEXT000000787078&categorieLien=id
https://www.legifrance.gouv.fr/affichTexte.do?cidTexte=JORFTEXT000000787078&categorieLien=id
https://www.legifrance.gouv.fr/affichTexte.do?cidTexte=JORFTEXT000000787078&categorieLien=id
https://www.has-sante.fr/portail/upload/docs/application/pdf/2016-10/fiche_memo_hta__mel.pdf
https://www.has-sante.fr/portail/upload/docs/application/pdf/2016-10/fiche_memo_hta__mel.pdf

Differences based on patient gender in the management of hypertension: a multilevel analysis

11.

12.

13.

14.

17.

18.

19.

20.

21.

22.

23.

mortality in Finland between 1982 and 1997. Am J Epidemiol.
2005;162:764-73.

Ford ES, Ajani UA, Croft JB, Critchley JA, Labarthe DR, Kottke
TE, et al. Explaining the decrease in U.S. deaths from coronary
disease, 1980-2000. N. Engl J Med. 2007;356:2388-98.

Bots SH, Peters SA, Woodward M. Sex differences in coronary
heart disease and stroke mortality: a global assessment of the
effect of ageing between 1980 and 2010. BMJ Glob Health.
2017;2:e000298.

Stock EO, Redberg R. Cardiovascular disease in women. Curr
Probl Cardiol. 2012;37:450-526.

Delpech R, Ringa V, Falcoff H, Rigal L. Primary prevention of
cardiovascular disease: more patient gender-based differences in
risk evaluation among male general practitioners. Eur J Prev
Cardiol. 2016;23:1831-8.

. Naicker K, Liddy C, Singh J, Talijaard M, Hogg W. Quality of

cardiovascular disease care in Ontario’s primary care practices: A
cross sectional study examining differences in guideline adherence
by patient sex. BMC Fam Pr. 2014;15:123.

. Hambraeus K, Tydén P, Lindahl B. Time trends and gender dif-

ferences in prevention guideline adherence and outcome after
myocardial infarction: Data from the SWEDEHEART registry.
Eur J Prev Cardiol. 2016;23:340-8.

Krihenmann-Miiller S, Virgini VS, Blum MR, Da Costa MR,
Collet TH, Martin Y, et al. Patient and physician gender con-
cordance in preventive care in university primary care settings.
Prev Med. 2014;67:242-7.

Bertakis KD. The influence of gender on the doctor-patient
interaction. Patient Educ Couns. 2009;76:356-60.

Journath G, Hellénius M-L, Manhem K, Kjellgren KI, Nilsson
PM, Hyper-Q Study Group, Sweden. Association of physician’s
sex with risk factor control in treated hypertensive patients from
Swedish primary healthcare. J Hypertens. 2008;26:2050-6.
Schieber A-C, Delpierre C, Lepage B, Afrite A, Pascal J, Cases C,
et al. Do gender differences affect the doctor-patient interaction
during consultations in general practice? Results from the
INTERMEDE study. Fam Pr. 2014;31:706—13.

Pickett-Blakely O, Bleich SN, Cooper LA. Patient-physician
gender concordance and weight-related counselling of obese
patients. Am J Prev Med. 2011;40:616-9.

Gross R, McNeill R, Davis P, Lay-Yee R, Jatrana S, Crampton P.
The association of gender concordance and primary care physi-
cians’ perceptions of their patients. Women Health.
2008;48:123-44.

Schmittdiel JA, Traylor A, Uratsu CS, Mangione CM, Ferrara A,
Subramanian U. The association of patient-physician
gender concordance with cardiovascular disease risk factor con-
trol and treatment in diabetes. J Women’s Health.
2009;18:2065-70.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Flocke SA, Gilchrist V. Physician and patient gender concordance
and the delivery of comprehensive clinical preventive services.
Med Care. 2005;43:486-92.

Rigal L, Saurel-Cubizolles M-J, Falcoff H, Bouyer J, Ringa V.
The organization of the health care provider’s practice participa-
tion in research: a multilevel analysis. J Clin Epidemiol.
2013;66:426-35.

Haute Autorité de Santé [online]. Prise en charge des patients
adultes atteints d’hypertension artérielle essentielle. Haute Auto-
rité¢ de Santé; 2005. https://www.has-sante.fr/upload/docs/applica
tion/pdf/2011-09/hta_2005_-_recommandations.pdf.
Pelletier-Fleury N, Le Vaillant M, Hebbrecht G, Boisnault P.
Determinants of preventive services in general practice. A multi-
level approach in cardiovascular domain and vaccination in
France. Health Policy Amst Neth. 2007;81:218-27.

Carrier ER, Schneider E, Pham HH, Bach PB. Association
between quality of care and the sociodemographic composition of
physicians’ patient panels: a repeat cross-sectional analysis. J Gen
Intern Med. 2011;26:987-94.

Christian AH, Mills T, Simpson SL, Mosca L. Quality of cardi-
ovascular disease preventive care and physician/practice char-
acteristics. J Gen Intern Med. 2006;21:231-7.

Tabenkin H, Eaton CB, Roberts MB, Parker DR, McMurray JH,
Borkan J. Differences in cardiovascular disease risk factor man-
agement in primary care by sex of physician and patient. Ann Fam
Med. 2010;8:25-32.

Maserejian NN, Link CL, Lutfey KL, Marceau LD, McKinlay JB.
Disparities in Physicians’ interpretations of heart disease symp-
toms by patient gender: results of a video vignette factorial
experiment. ] Women’s Health. 2009;18:1661-7.

Melloni C, Berger JS, Wang TY, Gunes F, Stebbins A, Pieper KS,
et al. Representation of women in randomized clinical trials of
cardiovascular disease prevention. Circ Cardiovasc Qual Out-
comes. 2010;3:135-42.

Whelton PK, Carey RM, Aronow WS, Casey DE, Collins KJ,
Dennison Himmelfarb C, et al. 2017 ACC/AHA/AAPA/ABC/
ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA guideline for the
prevention, detection, evaluation, and management of high blood
pressure in adults: executive summary: a report of the american
college of cardiology/American Heart Association Task Force on
Clinical Practice Guidelines. Hypertens Dallas Tex 1979.
2018;71:1269-324.

Del Guidice M. Gender differences in personality and social
behavior. In: Wright JD, editor. International encyclopedia of the
social and behavioral sciences, 2nd ed. 2015. p. 750-6.
Duru-Bellat ML. L’école des Filles: quelle formation pour quels
roles sociaux? Paris: L’Harmattan; 2004.

Snijders TomAB, Bosker RJ. Standard errors and sample sizes for
two-level research. J Educ Stat. 1993;18:237-59.

SPRINGER NATURE


https://www.has-sante.fr/upload/docs/application/pdf/2011-09/hta_2005_-_recommandations.pdf
https://www.has-sante.fr/upload/docs/application/pdf/2011-09/hta_2005_-_recommandations.pdf

	Differences based on patient gender in the management of�hypertension: a multilevel analysis
	Abstract
	Introduction
	Methods
	Design
	Patient characteristics
	Statistical analysis

	Results
	Description of GPs
	Description of patients
	Patient gender-based differences
	Physician–nobreakpatient pairs

	Discussion
	Summary table
	Supplementary information
	Compliance with ethical standards

	ACKNOWLEDGMENTS
	References




