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Clinical inertia, the failure to adjust antihypertensive medi-
cations during patient visits with uncontrolled hypertension,
is thought to be a common problem. This retrospective
study used 5 years of electronic medical records from a
multispecialty group practice to examine the association
between physician and patient characteristics and clinical
inertia. Hierarchical linear models (HLMs) were used to
examine (1) differences in physician and patient character-
istics among patients with and without clinical inertia, and (2)
the association between clinical inertia and future uncon-
trolled hypertension. Overall, 66% of patients experienced

clinical inertia. Clinical inertia was associated with one
physician characteristic, patient volume (odds ratio [OR]
=0.998). However, clinical inertia was associated with
multiple patient characteristics, including patient age
(OR=1.021), commercial insurance (OR=0.804), and obesity
(OR=1.805). Finally, patients with clinical inertia had 2.9
times the odds of uncontrolled hypertension at their final visit
in the study period. These findings may aid the design of
interventions to reduce clinical inertia. J Clin Hypertens
(Greenwich). 2013;15:820-824. ©2013 Wiley Periodicals, Inc.

While virtually all physicians are aware of the impor-
tance of blood pressure (BP) control in their patients and
that numerous effective antihypertensive medications
exist, there continues to be many patients who do not
meet therapeutic goals (BP <140/90 mm Hg or <130/
80 mm Hg for people with diabetes or chronic kidney
disease).! Similarly, although management of hyperten-
sion has improved over time, half of hypertensive
patients still have uncontrolled BP."> A common
explanation for these high rates is that medications
need to be adjusted over time or augmented with a
second antihypertensive medication to maintain thera-
peutic goals, but physicians often fail to increase therapy
when goals are not met.*’

Clinical inertia, the failure to adjust medication
regimens when a patient has uncontrolled hypertension,
is a persistent problem with inadequate solutions. Clin-
ical inertia has been shown to occur in 51% to 93% of
visits by patients with uncontrolled hypertension.®™”
Moreover, higher rates of clinical inertia have been found
among patients with comorbid conditions, including
diabetes and chronic kidney disease.’ ”>'° Clinical inertia
has also been directly linked to BP control over time, with
one study finding that clinical inertia accounted for 19%
of the variance in BP control.”> Clinical inertia has been
attributed to both patient and physician characteristics,
with studies linking clinical inertia to medication non-
adherence,® provider judgment,”'"'> number of chronic
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conditions,"® and severity of hypertension.'® However,
few studies have examined both physician and patient
characteristics to determine their relative contributions
to clinical inertia. In order for interventions designed to
reduce clinical inertia to be properly targeted, it is
important to assess the role of patient factors in
conjunction with physician factors on the probability
of a patient experiencing clinical inertia.

This study combines electronic medical record (EMR)
data with data on physician characteristics from a large
multispecialty group practice to assess the role of
physician and patient characteristics on the incidence
of clinical inertia for hypertension. The study also
determines the proportion of variability in experiencing
clinical inertia that can be attributed to the physician vs
the patient. Additionally, this study examines the impact
of experiencing clinical inertia on the probability of
having uncontrolled hypertension at the last visit
observed for each patient during the study period.

METHODS

Data

The study used EMR-extracted data from a multispe-
cialty medical group practice in central Florida for
patient visits between January 2005 and February 2010.
The practice offers primary and specialty care services
for patients of all ages, including laboratory and
radiology services. Patients were insured by multiple
commercial payers as well as Medicare and Medicaid.
At the time of the study, the practice had 125
physicians, representing 27 different medical specialties
at 13 practice sites. Physicians treated patients across
multiple practice sites. Furthermore, the individual
practice sites ranged from single-specialty offices with
one or two physicians to a large location with more than
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80 physicians in over 20 specialties. Data were extracted
for all patients with newly diagnosed hypertension,
defined has having an International Classification of
Diseases, Ninth Revision (ICD-9) code indicating a
hypertension diagnosis (401.xx-404.xx), a BP reading
>140/90 mm Hg (or >130/80 mm Hg with diagnosed
diabetes), and no hypertensive therapy for the 6 months
preceding an initial observed prescription order for
antihypertensive medication. Because of limitations of
the data provided, we were unable to apply the 130/
80 mm Hg threshold to patients with chronic kidney
disease.! The date of the first observed antihypertensive
prescription is considered the index date. To be included
in the study, the patient had to be at least 18 years of
age, have EMR data available for at least 6 months
prior to the index date and 6 months after the index
date, and have at least two documented BP readings,
including the reading from the index date and another
reading (not necessarily exceeding the therapeutic goal)
within 30 to 365 days after the index date. Patients who
were pregnant, had stage IV or V chronic kidney
disease, had secondary hypertension (ICD-9 code of
405.xx), had active drug or alcohol abuse, or had a
known malignancy were excluded. A total of 3125
patients were identified as meeting the inclusion and
exclusion criteria and were included in the study cohort.

Measures

Clinical inertia is generally defined as documented
hypertension with no associated modification of therapy
within 30 days of a hypertensive BP measure. As
described above, only patients with newly diagnosed
hypertension indicated by a BP measure and an ICD-9
diagnosis code were included. Next, clinical inertia was
identified by a combination of >2 consecutive hyperten-
sive BP measures and no change in medication within
30 days of the first of those measures. The only
exception to this identification is if the patient had no
follow-up visit within 30 days after a hypertensive BP
measure but therapy was modified during the next visit.
This circumstance was not identified as clinical inertia,
as the physician may have decided to watch and wait
until the next visit, which is often considered clinically
appropriate if only a single instance of hypertension is
recorded. For statistical analysis, which was conducted
with patients as the unit of observation, patients were
categorized into two groups based on whether they
experienced clinical inertia >1 times during the study
period.

Physician and patient characteristics are included in
the analysis as independent variables. Physician factors
include age, sex, physician type (internal medicine,
family medicine, or others), average patient volume per
month, and years in practice. Patient factors included
age, sex, Hispanic/Latino ethnicity, and smoking status.
Patients’ body mass index (BMI) was categorized into 5
groups based on the 4 World Health Organization'
groups and an “unknown” category. Because 15% of
patients in the study had an unknown BMI, we chose to
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include this category rather than exclude a larger
number of observations. Patients’ index date BP, insur-
ance status, the presence of >1 comorbidities, and
whether the patient saw a specialist (other than the
primary care physician) during the study period were
also included as control variables. Additionally, the
number of physician visits and the number of hospital-
izations within the study period are included as
independent variables.

Statistical Analysis

Multivariate analyses with a cross-sectional approach
were conducted using SAS 9.2 (SAS Institute, Cary,
NC). Because physicians treat multiple patients across
practice sites, observations from individual patients are
likely to be correlated by physician. Therefore, two-level
hierarchical linear models (HLMs) were estimated to
account for the clustering of patients within physicians.
The first regression model assessed the association of
patient and physician characteristics on the odds of
experiencing clinical inertia and the amount of the
variance in clinical inertia that can be attributed to the
patient vs the physician. The dependent variable is a
binary variable indicating whether clinical inertia was
present >1 times during the study period. Physician and
patient characteristics of interest were included in the
model as independent variables. The second model
examined the association of experiencing clinical inertia
on the probability that the patient had uncontrolled
hypertension at the end of the study period. The
dependent variable was an indicator variable for
whether the patient’s BP was well controlled at the last
visit during the study period. The primary independent
variable of interest was whether patients experienced
clinical inertia during the study period. Physician and
patient characteristics were also included. This study
was approved by the University of Florida’s institutional
review board.

RESULTS

Overall, 66% of all patients who were newly diagnosed
with hypertension during the study period experienced
clinical inertia at least once, with 53% of newly
diagnosed patients also having uncontrolled hyperten-
sion at the last visit during the study period. Character-
istics of the patients and their treating physicians,
grouped by presence of clinical inertia, are presented
in Table L.

The multivariate analysis examining clinical inertia is
presented in Table II. Patient volume was the only
physician characteristic associated with clinical inertia
(odds ratio [OR]=0.998, P=.04). In fact, only 0.98% of
the variance in clinical inertia could be attributed to the
treating physician. However, there were several patient
characteristics that were associated with clinical inertia.
Older patients were more likely to experience clinical
inertia, with the odds of experiencing clinical inertia
increasing by 2% with every year of age (OR=1.02,
P<.001). Obese patients had 81% greater odds of
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TABLE . Physician and Patient Characteristics by
Presence of Clinical Inertia

TABLE Il. Physician and Patient Factors Associated
With Clinical Inertia

Abbreviations: BMI, body mass index; PCP, primary care physician.

@Significant difference between patients who did and did not
experience clinical inertia.

Clinical Inertia Odds Ratio P Value 95% ClI
Overall Yes No Physician characteristics
Clinical inertia, % 65.9 B - Age 0.997 .892 0.954 1.042
. - Male sex 0.972 .882 0.668 1.415
Physician characteristics . .
Age, y 48.8 48.9 48.7 Phlys'c'anl specialty
Male sex, % 83.9 83.2 85.4 nternal medicine (ref) N - - -
. Family medicine 0.910 477 0.701 1.180
Physician type Oth ial 0.978 925 0.614 1.557
Internal medicine, % 55.0 55.3 54.3 v ther specialty - . : :
Family medicine, % 375 37.1 38.3 Pea_rs n plra"t'ce . g‘ggz 'izg g'ggs 1.332
Other specialty, % 7.5 7.6 7.4 o ,at'e"th"° ume per mont - . : .
Years in practice 18.0 18.0 17.9 i\t'e”t characteristics o1 o1 1015 1026
Monthly patient volume® 317.9 314.4 324.7 ge . - : :
. . Male sex 1.074 374 0.917 1.259
Patient characteristics Acti K 0.742 104 0517 1.063
Age, y* 67.3 68.5 65.0 ctive smoker - : : .
Male sex, % 47.3 46.8 48.3 :;T\;TO 1.785 067 0.960  3.320
Active smoker, % 4.8 4.4 5.5 .
Latino, %2 21 25 13 zndervlvelght 0.768 .654 0.243 2.434
vt
Underweight, % 0.4 0.3 0.6 o"e""’e'g : : : .
Normal, % 9.7 9.2 107 blfse . 1.80: <.0012 1.3;5 2.3(239
Overweight, % 27.1 26.9 27.4 Unknown | 0.59 002 0425 0.826
Obese, % 475 515 39.9 Index SYStOh(': pressure 1.011 .001 1.004 1.017
Unknown BMI, % 15.3 12.1 21.5 :‘dex d'aSts_':tpressure ;‘2315 '23} g‘i: :)'2;)2
<
Index systolic pressure® 139.2 140.8 136.2 Sny c:;or Idl Y iali 0'906 .228 0'772 1.063
Index diastolic pressure 81.6 81.9 81.0 V_a‘f: 9 and specialist < o0n Ces 0097 1007
Any comorbidities, % 10.1 8.6 12.9 HISI S_’ I?. . N : ’ ’ ’
Seeing PCP and specialist, % 37.4 36.9 38.2 °§p'ta izations, No.
Visits in study period, No. 235 23.6 23.4 one (ref) - B - -
. . . a One 1.031 775 0.838 1.268
Hospitalizations in study period, No. M h
None 701 68.7 72.9 ore t an one 1.263 .075 0.976 1.635
One 17.9 18.3 17.2 Type °_f insurance
More than one 11.9 13.0 2.9 Medicare/Medicaid (ref) - - - -
. a Commercial 0.804 .029 0.661 0.977
Type of insurance
Commercial, % 66.3 62.7 731 Abbreviations: BMI, body mass index; Cl, confidence interval;
Medicare/Medicaid, % 337 37.3 26.9 PCP, primary care physician; ref, reference.

experiencing clinical inertia relative to normal-weight
patients (OR=1.81, P<.001). Patients with unknown
BMI, however, had almost half the odds of experiencing
clinical inertia relative to normal-weight patients
(OR=0.59, P=.002). Patients with a comorbidity also
had lower odds of experiencing clinical inertia
(OR=0.59, P<.001). Additionally, higher systolic pres-
sure at the index visit was associated with greater odds
of experiencing clinical inertia during the study period
(OR=1.01, P=.001). Finally, patients with commercial
insurance had lower odds of experiencing clinical inertia
compared with patients using Medicare or Medicaid
(OR=0.80, P=.029).

Next, a multivariate model was estimated to assess
the impact of clinical inertia on the odds of having
uncontrolled BP at the last visit during the study period

(Table IIT). Experiencing clinical inertia at some point
during the study period was associated with 2.9 times
the odds of having uncontrolled BP at the last visit of the
study period (OR=2.94, P<.001), even after controlling
for physician and patient characteristics. Although not
the focus of the study, one interesting finding among the
control variables was that patients with commercial
insurance who experienced clinical inertia were signif-
icantly less likely to have uncontrolled BP at their last
visit than patients with Medicare or Medicaid
(OR=0.72, P=.001).

DISCUSSION

Consistent with other studies,”'*'® 66% of patients
with newly diagnosed hypertension experienced at least
one instance of clinical inertia during the study period.
In addition, the negative consequences of clinical inertia
were reaffirmed, with patients who experienced clinical
inertia having nearly 3 times the odds of having
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TABLE Illl. Association of Clinical Inertia With
Uncontrolled Hypertension at Last Visit
Odds Ratio P Value 95% ClI
Clinical inertia during study 2.935 <.001 2.458 3.504
Physician characteristics
Age 1.014 422 0.980 1.050
Male sex 1.085 .562 0.823 1.430
Physician specialty
Internal medicine (ref)
Family medicine 1.140 160 0.950 1.369
Other specialty 1.040 .844 0.706 1.531
Years in practice 0.982 .289 0.950 1.015
Patient volume per month 0.999 .236 0.998 1.000
Patient characteristics
Age 0.992 .029 0.984 0.999
Male sex 1.269 .004 1.079 1.492
Active smoker 1.179 .387 0.812 1.711
Latino 1.330 297 0.778 2.274
BMI
Underweight 1.505 532 0.417 5.424
Normal (ref) - - - -
Overweight 1.105 .500 0.827 1.475
Obese 1.463 .008 1.103  1.941
Unknown BMI 1.617 .007 1.144 2.286
Index systolic pressure 1.015 <.001 1.009 1.021
Index diastolic pressure 1.002 732 0.993 1.011
Any comorbidity 0.681 .006 0.518 0.897
Saw PCP and specialist 0.986 .859 0.839 1.158
Visits, No. 1.000 917 0.995 1.005
Hospitalizations, No.
None (ref) - - - -
One 0.810 .043 0.660 0.993
More than one 0.772 .042 0.602 0.990
Type of insurance
Medicare/Medicaid (ref) - - - -
Commercial 0.717 .001 0.589 0.871
Abbreviations: BMI, body mass index; Cl, confidence interval;
PCP, primary care physician; ref, reference.

uncontrolled hypertension at their last office visit during
the study period. However, clinical inertia was only
related to one of the included physician characteristics,
and <1% of the variation in clinical inertia could be
attributed to physicians. However, this does not neces-
sarily indicate that patients are the cause of clinical
inertia. Instead, the study suggests that nearly all
physicians have practiced clinical inertia with some of
their patients, and patient characteristics are stronger
predictors of whether clinical inertia actually occurs in a
given physician-patient relationship. Given that patient
characteristics are the strongest predictors of clinical
inertia, it is possible that physicians are frequently using
these characteristics to decide whether to modify ther-
apeutic interventions when uncontrolled hypertension is
present. Some possibilities for our findings are that
physicians are focusing limited visit time on other
medical problems that they view as more pressing, that
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physicians are looking at chronic uncontrolled hyper-
tension in a nihilistic way and accept its presence, or
that in cases of clinical uncertainty, inherent biases are
determining when to modify treatment. It is also
possible that patient preferences are leading to these
findings. For example, higher incidence of clinical
inertia among older patients may be the result of older
patients not wanting to change their medications and
physicians responding to that patient preference.

The strongest predictors of experiencing clinical
inertia were patient age and weight, with older patients
and obese patients being the most likely to have
experienced clinical inertia. Older patients and obese
patients are more likely to have more healthcare needs
than other patients, and it is possible that physicians are
focusing visit time on other conditions that they feel are
more pressing than hypertension. However, patients
with documented comorbid conditions were signifi-
cantly less likely to experience clinical inertia, so this
explanation seems unlikely. It is also possible that
physicians are more hkely to tolerate elevated BP levels
among older patlents ! and obese patients, as hyperten-
sion is common in these populations and physicians
either accept this as normal or feel that changing
medications will not result in lowered BP.'” Given that
the greater a patient’s BP at the index visit, the greater
the likelihood of experiencing clinical inertia, this also
suggests that a certain degree of treatment nihilism may
be present, with physicians accepting a certain level of
hypertension among patients with chronic uncontrolled
hypertension.

The finding that patients with commercial insurance
were less likely to experience clinical inertia compared
with patients with Medicaid or Medicare suggests that
physician biases toward commercially insured patients
compared with patients with Medicaid or Medicare
could play a role in clinical inertia. Theories about
phy51c1an decision making suggest that when a physi-
cian faces uncertainty, the physician will resort to
intuitive reasoning that relies on cognitive disposition to
respond, or biases, where the physician will use patlent
characteristics to aid with clinical decision making.!
This type of reasoning can lead to disparities if
physicians use information such as insurance status,
which is related to age and social status, to make clinical
decisions. Alternatively, physicians may be spending less
time with patients with Medicaid or Medicare because
of concerns about lower reimbursement, which could
reduce their likelihood of attending to the modification
of hypertension therapies. Finally, another explanation
is that patients’ treatment preferences may differ by
insurance status or by characteristics correlated with
insurance status such as disability or income. Thus, the
observed difference could be related to physicians
considering these preferences and taking a patient-
centered approach to treatment choices. This paper
cannot confirm these or other potential explanations for
the observed relationships, although they offer interest-
ing areas for future inquiry.
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Study Limitations

Some limitations of this study need to be considered.
First, data are from a single (but large) group practice in
Florida, thus results may not be generalizable beyond
the practice. However, given that rates of hypertension
and clinical inertia found in this practice are consistent
with other studies, including national studies, it is likely
that this practice is reflective of other practices in
Florida and throughout the country. Second, because
this study used data extracted from EMRs that used free
text for medication names and dosages, it is possible
that some changes in medication and dosages recorded
were entry errors instead of actual changes. However,
the research team went through extensive procedures to
remove and/or correct data entry errors, so this issue
should be minimal. More generally, like all EMR data,
the EMR data used in this study were limited by their
lack of complete information about physicians and
patients. This prevented the inclusion of other factors in
the analysis and may have introduced unobserved
confounding in the results. For example, the study data
did not allow us to identify patient adherence to their
medications. Because prior studies have shown medica-
tion nonadherence to be an important factor in clinical
inertia,® future studies and clinical interventions should
consider the role of nonadherence in combination with
the factors identified in this study. Also, the study data
did not allow us to identify chronic kidney disease and
thus apply a lower BP target as indicated by clinical
guidelines.! However, because patients with stage IV
and V chronic kidney disease were excluded, and
because many patients with chronic kidney disease also
have diabetes, which we did identify, we believe this
limitation minimally impacted the results. Finally,
values were frequently missing from the medical record
for BMI. To retain observations with these missing
values, separate categories for missing BMI were
included in the analytic models. If individuals with
missing values were more likely to fall into one BMI
category than another, this could potentially bias the
results.

CONCLUSIONS

Despite the limitations discussed above, this study
demonstrates that clinical inertia in hypertension treat-
ment remains a problem. This is particularly concerning
given that older patients and obese patients are more
likely to experience clinical inertia, and are more likely
to experience cardiovascular problems independent of
their uncontrolled hypertension. Additionally, patients
with the most uncontrolled BP are also more likely to
experience clinical inertia. One potential solution is

provider and/or patient education surrounding this
issue, although a previous study found that provider
education had no effect on BP control while patient
education did result in better BP control."” More
research on causes of clinical inertia in hypertension
should be conducted in the future to help design and
implement interventions that can address this persistent
problem.
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