Finally, to investigate the relationship between the physician’s adherence to
antihypertensive protocols and the presence of uncontrolled hypertension among
participants, controlling for other covariates, a multivariate analysis was performed using
a logistic regression model.

Covariates were included in the model, in the following order; first, those
variables that had a statistical significant relationship with the dependent variable in the
bivariate analysis: age, number of comorbidities, and the presence of diabetes mellitus.
Second, the variables gender and type of attending physician were forced to be in the
model, based in the association showed in previous studies (CDC, 2012a; Egan, Zhao,
Axon, Brzezinski, & Ferdinand, 2011; Basu & Millett, 2013; Kim et al., 2007; Amar et
al., 2003). Third, those variables considered to be potential confounding variables were
included in the model; being those that provoked a change in the measure of association
(odds ratio, OR) between the dependent and independent variable in more than 10%
(""OR>10%).

To determine the presence of effect modification, interactions were tested
between the main effect variable and the covariates included in the model. If an
interaction was observed, stratified models based on the levels of the potential modifier
would be developed, to unveil the association by each stratum.

Finally, to test whether or not our final model provides a good fit to the data, a

Goodness-of-Fit Test was performed.
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CHAPTER FOUR: RESULTS

Univariate Analysis — Patients Characteristics
Demographic Variables. Table 4.1 shows the study sample baseline
characteristics. The participant’s mean age was 56.7 years (£13.6). From the total of

participants, 58.1% (n=68) were females and 41.9% (n=49) were males.

Clinical Variables. For body mass index (BMI), 40.6% (n=41) were obese,
30.7% (n=31) were overweight, 26.7% (n=27) were at healthy weight, and 2.0% (n=2)
were underweight. There were 16 observations with missing values to calculate the BMI.
For hypertension classification, 53.0% (n=62) of participants were at Stage 2, 43.6%
(n=51) were at Stage 1 and 3.4% (n=4) were Prehypertensive. During the first
appointment, the mean systolic blood pressure (SBP) was 150.0 mmHg (£14.7), while the
mean diastolic blood pressure (DBP) was 92.3 mmHg (+9.4). In the second appointment,
the mean SBP was 135.6 mmHg (+18.6) and the mean DBP was 84.7 mmHg (£10.7).
Systolic and diastolic blood pressure significantly decreased between the treatment and
follow-up appointments (14.44 mmHg £19.3 and 7.60 mmHg +12.51, respectively;
p<0.0001 for both). For the number of comorbidities, 17.1% (n=20) had zero
comorbidities, 47.0% (n=55) had one comorbidity, 27.4% (n=32) had two comorbidities,
7.7% (n=9) had three and 0.8% (n=1) had one comorbidity. In this study sample, 28.2%
(n=33) had diabetes mellitus, while 71.8% did not. General practitioners attended 62.4%

n=73) of participants, while 37.6% (n=44) were attended by a specialized medical
( )ofp pants, ( ) y asp
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Table 4.1

Baseline Characteristics of Study Population

Characteristic
Age, years; Mean (+SD) 56.7 (x13.6)
Gender; n (%)

Female 68 (58.1)

Male 49 (41.9)
Body Mass Index; n (%)

Underweight (<18.5 kg/m”) 2(2.0)

Healthy Weight (18.5 - <25.0 kg/m?) 27 (26.7)

Overweight (25.0 — 30.0 kg/m?) 31 (30.7)

Obese (>30.0 kg/m?) 41 (40.6)
Hypertension Classification, JINC 7 Stage”; n (%)

Pre Hypertension 434

Stage 1 51 (43.6)

Stage 2 62 (53.0)
Treatment App SBP, mmHg; Mean (SD) 150.0 (+14.7)
Treatment App DBP, mmHg; Mean (SD) 92.3 (#9.4)
Follow-up App SBP, mmHg; Mean (SD) 135.6 (+18.6)
Follow-up App DBP, mmHg; Mean (SD) 84.7 (+10.7)
SBP Mean Change, mmHg; Change (SD)* 14.4 (+19.3)
DBP Mean Change, mmHg; Change (SD)* 7.6 (£12.5)
Number of Comorbidities; n (%)

0 20 (17.1)

1 55 (47.0)

2 32(27.4)

3 9.7

4 1(0.8)
Diabetes Mellitus among comorbidities; n (%)

Yes 33 (28.2)

No 84 (71.8)
Attending physician; n (%)

General Practitioner 73 (62.4)

Specialist 44 (37.6)
Blood Pressure Status; n (%)

Uncontrolled 78 (66.7)

Controlled 39 (33.3)

Note. SD = standard deviation; n = number of subjects; JNC = Joint National
Committee; App, appointment; SBP, systolic blood pressure; DBP, diastolic blood
pressure. For continuous and normally distributed variables the mean was used as
central tendency measure. *A pair t-test was used to assess the change in systolic and
diastolic blood pressure change; in both cases p<0.0001."As defined in “The seventh
report of the Joint National Committee on Prevention, Detection, Evaluation, and
Treatment of High Blood Pressure: The JNC Report,” by A. V. Chobanian et al, 2003,
The Journal of the American Medical Association, 289(19), 2560-2572.
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doctor. The majority, 66.7% (n=78), had uncontrolled high blood pressure, while 33.3%
(n=39) had their blood pressure below goal levels.

Table 4.2 presents the treatment characteristics of the participants. Regarding the
number of antihypertensive medication, 76.1% (n=89) of cases were prescribed with one
medication, 23.1% (n=27) of cases were prescribed two antihypertensive medications and
0.8% (n=1) was prescribed with three medications. Lifestyle modification
recommendations were given to 43.6% (n=51) of participants, while they weren’t given
to 56.4% (n=66). The majority of physicians adhered to the pharmacological
antihypertensive treatment protocols (98.3%; n=115), while in just 1.7% (n=2) the
protocols were not followed. Combining the lifestyle modification recommendations and
pharmacological antihypertensive treatment to assess compliance with the
antihypertensive protocols, 43.6% (n=51) of participants received treatment following the
PAHO Guidelines, while 56.4% (n=66) did not. The median of treatment days was 31
(IQR=10.50-69.50) in the study sample.

Table 4.2

Treatment Characteristics of Study Population

Characteristic
Number of Antihypertensive medication(s) prescribed; n (%)
1 89 (76.1)
2 27 (23.1)
3 1(0.8)
Treatment days; Median (IQR) 31 (10.5-69.5)
Lifestyle Modifications recommended; n (%)
Yes 51 (43.6)
No 66 (56.4)
Antihypertensive medication(s) following protocols; n (%)
Yes 115 (98.3)
No 2(1.7)
Treatment compliance with antihypertensive protocols; n (%)
Yes 51 (43.6)
No 66 (56.4)

Note. n = number of subjects; IQR, interquartile range. For continuous and non-
normally distributed variables the median was used as central tendency measure.
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Bivariate Analysis

Demographic Variables. Table 4.3 presents the results of the bivariate analyses
between the demographic and clinical characteristics, and blood pressure control status.
Those with uncontrolled hypertension were older (58.6 years, +14.2) than those with
uncontrolled hypertension (53.1 years, £11.7; p<0.0396). Among those with uncontrolled
hypertension 53.9% were females, compared to those who were controlled (66.7%).
However, this difference was not statistically significant (p=0.1852).

There was a higher proportion of overweight participants in the uncontrolled
group (34.8%) compared to the controlled group (22.8%). However, a higher proportion
of the controlled group (48.6%) than the uncontrolled group (36.4%) were classified as
obese. Nevertheless, the difference between groups was not statistically significant
(p=0.3845).

Clinical Variables. In the uncontrolled group a higher proportion of participants
were at stage 2 hypertension (56.4%) than in the controlled group (46.2%). However, it
was the opposite for stage 1 hypertension, which was less prevalent in the uncontrolled
group (41.0%) than in the controlled group (48.7%). But, the differences found between
these groups were not significant ((p=0.5202).

During the first appointment, the mean systolic blood pressure for the
uncontrolled group was 151.2 mmHg (£15.7) and for the controlled group was 147.7
mmHg (£12.3), with no statistical relationship with the dependent variable (p=0.2234).
At the same appointment, the mean diastolic blood pressure for the uncontrolled group

was 92.4 mmHg (£9.7) and for the controlled group was 92.1 mmHg (+8.8), with no
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Table 4.3

Patients Characteristics by Blood Pressure Control Status

Characteristic Uncontrolled Controlled  p-value*
Blood Pressure Status; n (%) 78 (66.7) 39 (33.3) NA
Age, years; Mean (SD) 58.6 (14.2) 53.1(11.7) 0.0396
Gender; n (%)

Male® 36 (46.1) 13 (33.3) 0.1852

Female 42 (53.9) 26 (66.7) '
Body Mass Index®; n (%)

Healthy Weight® (<25.0 kg/m”) 19 (28.8) 10 (28.6)

Overweight (25.0 - <30.0 kg/m?) 23 (34.8) 8(22.8) 0.3845°

Obese (>30.0 kg/m?) 24 (36.4) 17 (48.6)
INC 7 Staged; n (%)

Pre Hypertension® 2(2.6) 2(5.1)

Stage 1 32 (41.0) 19 (48.7) 0.5202

Stage 2 44 (56.4) 18 (46.2)
Tx App SBP, mmHg; Mean (SD) 151.2 (15.7) 147.7 (12.3) 0.2234
Tx App DBP, mmHg; Mean (SD) 92.4(9.7) 92.1 (8.8) 0.8685
SBP Change®, mmHg; Change (SD) 8.5 (184 26.4 (£16.4) <.0001
DBP Change®, mmHg; Change (SD) 3.6 (£10.5) 15.5 (£6.7) <.0001
Number of Comorbidities; n (%)

0 12 (15.4) 8 (20.5)

1 32 (41.0) 23 (59.0) 0.0488

>2 34 (43.6) 8 (20.5)
Diabetes Mellitus among comorbidities; n (%)

No* 50 (64.1) 34 (87.2)

Yes 28 (35.9) 5(12.8) 0.0089
First App Antihypertensive medication(s) prescribedf; n (%)

1° 58 (74.4) 31 (79.5)

>2 20 (25.6) 8 (20.5) 0.5400
Attending physician; n (%)

Specialist® 31(39.7) 13 (33.3) 04998

General Practitioner 47 (60.3) 26 (66.7) )
Treatment compliance with antihypertensive protocols; n (%)

No* 43 (55.1) 23 (59.0)

Yes 35 (44.9) 16 (41.0) 0.6925
Treatment days; Median (IQR) 30.5 (10.0-56.3) 33 (14.0-90. 0) 0.4250

Note. n = number of subjects; NA = do not apply; SD = standard deviation; Ref = reference group;
INC = Joint National Committee; Tx = Treatment; App = appointment; SBP = systolic blood
pressure; DBP = diastolic blood pressure; IQR = interquartile range. P-values were obtained by
using the t-test for continuous variables, the chi-square test for categorical variables and pait t-test
for pair data. *p<.05. “Reference group. "The body mass index categories Healthy Weight (n=27)
and Underweight (n=2) were collapsed in the category Healthy Weight. “Missing data not included
in the analysis (n=16). “As defined in “The seventh report of the Joint National Committee on
Prevention, Detection, Evaluation, and Treatment of High Blood Pressure: The JNC Report,” by A.
V. Chobanian et al, 2003, The Journal of the American Medical Association, 289(19), 2560-2572.
°Mean change. “The antihypertensive medication categories “2” (n=27) and “3” (n=1) were

collapsed in category “2”.
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statistical relationship with the dependent variable (p=0.8685). The reductions in systolic
and diastolic blood pressure were significantly higher in the control group than in the
uncontrolled group (in both cases p<0.0001).

A larger percentage of participants in the uncontrolled group (43.6%) had two or
more comorbidities, compared to those in the controlled group (20.5%). The differences
found between groups in the number of comorbidities were statistically significant
(p=0.0488). The categories “two comorbidities”, “three comorbidities” and “four
comorbidities” were merged due to low frequencies (n=9 and n=1, respectively).

Diabetes mellitus, as a comorbidity, was observed more frequently in the
uncontrolled group (35.9%) than in the control group (12.8%, p=0.0089). There was no
difference in the proportions prescribed with two or more antihypertensive medication in
the uncontrolled group (25.6%) compared to those in the controlled group (20.5%,
p=0.5400). The percentage of participants attended by a general practitioner in the
uncontrolled group (60.3%) was not different compared to the controlled group (66.7%,
p=0.4998).

The percentage of medical doctors that followed the recommendations of the
antihypertensive protocols was 44.9% for the uncontrolled group, compared to the
controlled group (41.0%). However, the differences were not significant (p=0.4998).

Finally, the number of antihypertensive treatment days did not differ for the
uncontrolled group (30.5 days, Interquartile range [IQR]: 10.0-56.3), compared to the

controlled group (33.0 days, IQR=14.0-90.0; p=0.4250).
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Multivariate Analysis

Table 4.4 presents the crude and adjusted odds ratio estimates for physician
adherence to antihypertensive protocols and the demographic and clinical characteristics
of the subjects. Physician adherence to antihypertensive protocols was not significantly
associated with blood pressure control status in either the crude or adjusted models.

Table 4.4

Crude and Adjusted Odds Ratios for Physician Adherence to Antihypertensive
Protocols and Covariates

Variable Crude Model Adjusted Model
OR (95% CI) OR (95% CI)

Physician Adherence

Ref= No 1.17 (0.54-2.55) 1.31 (0.48-3.564)
Age 1.03 (1.00-1.06) 1.05 (0.99-1.10)
Diabetes Mellitus

Ref= No 3.81(1.34-10.84) 2.90 (0.58-14.46)
Gender

Ref = Male 0.58 (0.26-1.30) 0.649 (0.25-1.70)
Attending Physician

Ref= No 0.76 (0.34-1.70) 1.89 (0.54-6.62)
Number of Comorbidities

1vsO 0.93 (0.34-2.63) 0.76 (0.17-3.50)

Ref = Zero
Number of Comorbidities

2vs0 2.83 (0.87-9.23) 1.20 (0.16-8.93)

Ref = Zero

Body mass index

Obese vs Healthy Weight

0.74 (0.28-2.00)

1.46 (0.31-6.87)

Body mass index

Overweight vs Healthy

Weight

1.51 (0.50-4.60)

2.03 (0.56-7.37)

Note. OR = odds ratio; CI = confidence interval; Ref = reference group.
To determine the presence of effect modification, interactions were tested
between the main effect variable (physician adherence to antihypertensive protocols by
medical doctors) and the covariates included in the model. Table 4.5 presents the p-

values for the interaction terms. A significant interaction was found with age (p=0.0454).
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There were no significant differences by levels of the number of comorbidities
(p=0.6539), diabetes mellitus (p=0.7194), gender (p=0.3941), and type of

attending physician (p=0.7286). For body mass index, the interaction was dropped from

Table 4.5

Interaction Terms with Variables Included in the Model

Variable p-value*
Age 0.0454
Diabetes Mellitus 0.7194
Gender 0.3941
Attending Physician 0.7286
Number of Comorbidities 0.7883
Body mass index 0.0311
*p<.05.

the final model, because the point estimate was not estimable for the main effect variable
due to low numbers in the healthy weight category.
Stratified models were run for the potential effect modifier “age”, using a cut

point at the mean age (56.7 years); one model for those below or equal to the mean, and

Table 4.6

Stratified Models by Age as a Potential Modifier

Age < 56.7 years OR (95% CI)
Physician Adherence

Ref= No 0.85(0.22-3.22)
Gender

Ref = Male 0.85(0.29-2.51)
Attending Physician

Ref= No 0.73 (0.18-2.97)
Age > 56.7 years OR (95% CI)
Physician Adherence

Ref= No 1.61 (0.35-7.34)
Gender

Ref = Male 0.19 (0.03-1.04)
Attending Physician

Ref= No 1.31 (0.28-6.10)
Note. OR = odds ratio; CI = confidence interval; Ref = reference
group.
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one model for those above the mean. Inestimable parameters were found for the variables
number of comorbidities, the presence of diabetes mellitus and BMI; therefore, these
variables were dropped from the models; and the models were run again.

In Table 4.6 are shown the results for the models stratified by age. From these
models it can be observed that the estimates were different for the levels of age. These
findings suggest that age is a potential effect modifier for the association between
uncontrolled hypertension and the physician’s adherence to antihypertensive protocols.

The Hosmer-Lemeshow Goodness-of-Fit test indicated a good model fit

(p=0.5717).
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CHAPTER FIVE: DISCUSSION

Key Findings

The aim of this study was to describe the characteristics of uncontrolled
hypertension in a primary healthcare center and the factors associated with this condition.

This study was designed as a feasibility study to assess the current treatment
practices for hypertensive adults. One of the critical findings of this study is that 66.7%
of the study sample had uncontrolled hypertension, a result that differs from another
study in Panama in which the prevalence of uncontrolled hypertension was 47.2%
(McDonald et al., 2012). However, this results was not unexpected considering that our
study was clinically based at a primary healthcare center serving a single county of the
Panama province, the target population was the hypertensive adult population visiting the
clinic, and, finally, the study used a more conservative blood pressure cut point to define
uncontrolled hypertension (>130/80 mmHg, or >140/90 mmHg, depending on the type of
comorbidities). The Gorgas study was population based, with a target population of the
general adult population (hypertensive and non-hypertensive adults) in the two main
Panama provinces (in which the 57.4% of the total Panamanian population reside), and
defined uncontrolled hypertension using a more liberal cut point (>140/90 mmHg for all
hypertensive population, regardless the type of comorbidities).

A logistic regression model was used to investigate the relationship between

physician adherence to antihypertensive protocols and the presence of uncontrolled
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hypertension. A significant interaction term was found between physician adherence to
protocols and age. In the stratified models, the odds ratios for physician adherence to
protocols were in opposite directions, although the estimates were not significantly
different from one. These results suggest that age could be a potential effect modifier for
the association between physician adherence to antihypertensive protocols and the
presence of uncontrolled hypertension. However, due to the small sample size, the
possible role of age as an effect modifier for the mentioned the relationship needs further
examination.

There is a potential biologic explanation for these findings. A study derived from
the Framingham cohort, showed that systolic blood pressure increased linearly with age
during lifetime; however, diastolic blood pressure increased linearly until the age of 50 to
60 years, and after this tended to level off over a decade, and later on may stay the same
or decrease (Franklin et al., 1997). This phenomenon produces a steep increase, after 50
to 60 years, in pulse pressure (systolic minus diastolic blood pressure); and became,
along with systolic blood pressure, potent cardiovascular risk factors in this age group
(Chobanian et al., 2003; Mancia et al., 2007). However, for those aged <50 years,
diastolic blood pressure is more important cardiovascular risk factor than systolic blood
pressure or pulse pressure (Franklin et al, 2001; Chobanian et al., 2003). The joint
increase of systolic and diastolic blood pressure until the age of 50 years, makes the
pharmacological titration process easier for physicians since both systolic and diastolic
blood pressure will be relatively high; however for those above 50 years old, isolated
systolic hypertension is more expected, and therefore it will be difficult to induce a

decrease in systolic blood pressure without a decrease in diastolic blood pressure, that
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could lead to hypotension symptoms; which makes hypertension control in this age group
more difficult. This is supported by several studies in primary care settings that
demonstrated that 75% of physicians failed to initiate hypertension treatment in older
individuals with systolic blood pressure 140 — 159 mmHg and most of them did not chase
control rates (systolic blood pressure <140 mmHg; Hyman, Pavlik, & Vallbona, 2000;
Berlowitz et al., 1998).

In the bivariate analyses the following variables were associated with having
uncontrolled hypertension: age, number of comorbidities and the presence of diabetes
mellitus. However, in the adjusted models these variables were no longer significant.

Other studies have reported an association between increasing age and
uncontrolled hypertension (CDC, 2012a; Mejia-Rodriguez et al., 2009); while a recent
study by Basu and Millett (2013) reported that age was not associated with uncontrolled
hypertension in middle-income countries. However, the statistically significant
interaction found in our study (between age and the physician adherence to
antihypertensive protocols), was not considered in these studies.

The association found between the number of comorbidities and having
uncontrolled hypertension is consistent with a previous study that demonstrated similar
findings (Amar et al, 2003); however, in the previously mentioned study, the risk factors
considered as comorbidities were not exactly the same than the comorbidities defined in
the current study. We used the Panamanian Guidelines for the Hypertensive Population
Treatment (Organizacion Panamericana de la Salud, 2009) to define these comorbidities,
so the role of specific comorbidities in the development of uncontrolled hypertension is a

topic that will prompt more research.
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For diabetes mellitus, we found that 28.2% of study sample had this condition as a
comorbidity, in contrast with the 55% reported by a previous study in Panama
(McDonald, 2012). Diabetes mellitus, as a comorbidity, was associated with having
uncontrolled hypertension; this finding is consistent with the literature that has
demonstrated a similar relationship (Amar et al, 2003; Egan et al., 2011; Mejia-
Rodriguez et al., 2009).

In the bivariate analysis, no associations were found for gender, body mass index,
hypertension stage (according to the classification of the INC 7 Report; Chobanian et al,
2003), systolic and diastolic blood pressure during the treatment appointment, number of
antihypertensive medications prescribed, type of attending physician, time since
treatment started, and treatment following protocols recommendations. However, several
studies had shown the relationship between these independent variables and having
uncontrolled hypertension (Egan et al, 2011; CDC, 2012a; Basu & Millett, 2013; Mejia-
Rodriguez, 2009; Kim et al, 2009; Mounier-Vehier, Sanchez-Ponton, Delsart, &
Miljkovic, 2010; Hyman & Pavlik, 2002). These results could be a reflection of one of

the main limitations of this study, the sample size.

Limitations and Strengths

This study was designed as a feasibility study and it provides some insight on how
future studies need to be designed; however some important limitations should be
mentioned.

The main limitation is the sample size, which was a third of the required number

(117 out of 383 participants), resulting in a lack of power to detect statistically significant
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differences. This means that even when there was a difference between those patients that
were treated following the protocols and those that were not, our study was not able to
detect a statistically significant difference between these groups.

These results may not be generalizable to the general population because the
study center was not chosen by randomization; instead it was selected based on
accessibility and available permission to perform the study. As the study was based on
clinical chart review, the diagnosis of hypertension was not independently confirmed.

Also, data were not collected for some important covariates that have previously
been shown to have an association with uncontrolled hypertension, such as smoking
history (Amar et al., 2003; Chmiel et al., 2012), cholesterol levels (Amar et al., 2003),
renal function (Mounier-Vehier et al., 2010), therapeutic inertia (Egan et al., 2011),
income (CDC, 2012a; Basu & Millett, 2013), education (Mounier-Vehier et al., 2010)
and alcohol intake (Mounier-Vehier et al., 2010). Race/ethnicity was not recorded in the
clinical chart, and therefore could not be considered in the analysis. Approximately 14%
of observations were missing height, weight or both to calculate body mass index, and
were not included in the multivariate analysis. Another limitation was that patient
compliance with antihypertensive treatment and lifestyle modifications recommendations
were not assessed. From the mentioned above and the fact that our design does not let us
to establish temporality, no statements on causality or prevalence of uncontrolled
hypertension in the general population can be derived.

The strengths of this study include that it was designed to minimize sources of
systematic error. Multivariate logistic regression models were developed to test

association between physician adherence to protocols and uncontrolled hypertension.
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Another strength of this study is that a more conservative blood pressure cut point
(>130/80 mmHg) was used for those with diabetes mellitus or any kind of nephropathy to
establish the presence of uncontrolled hypertension. Other studies have used a set blood

pressure cut point of >140/90 mmHg for all subjects.

Conclusions

Uncontrolled hypertension is a public health problem worldwide, and the
population prevalence estimates for Panama is 47.2%. Among this study population the
prevalence of uncontrolled hypertension was 66.7%, which is reflective of a clinic-based
population but it cannot be generalized to the general population.

Nearly half of the attending physicians did not follow the recommendations given
by current antihypertensive protocols, primarily due to a lack of recommending lifestyle
modifications. Physician adherence to pharmacological treatment recommendations was
high (98.3%). However, it was not possible to demonstrate an association between
physician adherence to antihypertensive protocols and the presence of uncontrolled
hypertension, in the multivariate analysis.

Further research is necessary to fully assess the association between age, number
of comorbidities and presence of diabetes mellitus with uncontrolled hypertension;
specifically to assess the role of age as a potential modifier for the association between
uncontrolled hypertension and the physician adherence to antihypertensive protocols
recommendations. Is imperative to know which antihypertensive protocols
recommendations work for what specific age groups, because specific recommendations

can be restated to benefit the hypertensive population with poor blood pressure control.
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As a feasibility study, this research provides valuable insight in the design and
direction of future studies. For example, future studies should comprehensively examine
the role of age in uncontrolled hypertension and as a potential effect modifier of
physician adherence to protocols. In addition, future studies should adequately control for
all potential confounders, should be appropriately sized, and should include a measure of

patient compliance to antihypertensive protocols.

Recommendations

Further research needs to be conducted using an adequate sample size to confirm
the results of this study. In addition, further exploration of the roles of age in uncontrolled
hypertension is warranted.

In Panama, further research in hypertension is necessary to determine the
population prevalence of uncontrolled hypertension using a blood pressure cut point
specific for individual comorbidities; as well as, to establish the risk factors associated

with uncontrolled hypertension.
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Appendix A: Electronic Data Entry Form

Study Identification Number:

Age: Gender: 0O Male Race/Ethnicity O Indigenous
O Female O African American
Height: ~ Weight: O Other:
Comorbidities:
1 .
2. 5.
3. 6.

Treatment Appointment

Blood Pressure: Date:
Lifestyle Modifications? Yes
No
Antihypertensive Dosage Frequency
1.
2.

Follow-Up Appointment

Blood Pressure: Date:

Antihypertensive Dosage Frequency
1.
2.
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Appendix A: (Continued)

According to the antihypertensive medication given in the first appointment and
according to the treatment category, was the patient treated according to protocols?

O Yes O No
According to the blood pressure in the second appointment, was the expected
blood pressure level reached?

O Yes O No

Type of Attending Physician
O General Practitioner O Specialist

39



Appendix B: Classification in Appropriately and Inappropriately Treated
Hypertension According to the Guidelines of the Pan American Health

Organization — Republic of Panama

Table B.1

Treatment Classification According to the Guidelines of the Pan American
Health Organization®

Category Appropriately Treated
Treated with a diuretic, S-blocker, ACEI, ARB
HT alone, Stage 1 or 2° or CCB either alone or in combination (up to 2
agents)
HT + Late adulthood Treated with a diuretic, f-blocker, ACEI, ARB,
(>55 years old) a-blockers, either alone or in combination

Treated with a diuretic, ACEI, CCB, ARB, a-

HT + African American . . ..
blockers, either alone or in combination

Treated with a ACEI, ARB, diuretic, CCB, a-

D .
HT + Diabetes Mellitus (DM) blocker, S-blocker either alone or in combination

Treated with a loop diuretic alone or in

HT + Chronic Kidney Discase combination with CCB, ACEI or ARB

Treated with either a ACEI or a ARB alone or in
HT + DM + Nephropathy combination with CCB’s, diuretics, o-blockers
or f-blockers

Treated with a p-blocker, ACEI, ARB, CCB

HT + Coronary Heart Disease . ) ..
Ty either alone or in combination

Treated with a ACEI, ARB, p-blocker, diuretics,
HT + Heart Failure Aldosterone Antagonist, either alone or in
combination

Treated with ACEI, ARB, diuretics, f-blocker,

+ i . K . .
HT + Left Ventricular Hypertrophy or CCB, either alone or in combination

Treated with a ACEI, ARB, diuretics, f-blocker,

HT + Obesity or CCB, either alone or in combination

Treated with a ACEI, ARB, CCB, thiazide
HT + Dyslipidemia diuretic, or p-blocker, either alone or in

combination

Treated with any antihypertensive medication,
HT + Asthma either alone or in combination, excluding any f-

blocker (is totally contraindicated)

Note. DM = diabetes mellitus; ACEI = angiotensin-converting enzyme inhibitor; ARB =
angiotensin-II-receptor blocker; CCB = calcium channel blocker. "Adapted from “Estimated
annual direct expenditures in the United States as a result of inappropriate hypertension treatment
according to national guidelines,” by S. Balu, 2009, Clinical Therapeutics, 31(7), p. 1581-1595.
As defined in “The seventh report of the Joint National Committee on Prevention, Detection,
Evaluation, and Treatment of High Blood Pressure: The JNC Report,” by A. V. Chobanian et al,
2003, The Journal of the American Medical Association, 289(19), 2560-2572.
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Appendix C: University of South Florida’s Institutional Review Board Letter of

Approval

DIVISION OF RESEARCH INTEGRITY AND COMPLIANCE

A" ) nstitutional Review Boards, FWA No. 00001668
%/ \ I ‘ Boards, FWA N 669
= 12901 Bewcs B. Downs Bhvd. MDCO35 o Tampa, FL 336124799
UNIVERSITY OF 313) 9743638 o FAX (813)9743€18

SOUTH FLORIDA
January 14, 2013

Roderick Chen-Camano,MD
Epidemiology and Biostatistics
13201 Bruce B Downs, MDC56
Tampa, FL 33612

RE: Expedited Approval for Initial Review
IRB#: Pro00010571
Title: Uncontrolled Hypertension Among The Hypertensive Population Seen In a Primary
Healthcare Center of the Panama Province, Republic of Panama: A Feasibility Study

Dear Dr. Chen-Camano:

On 1/11/2013 the Institutional Review Board (IRB) reviewed and APPROVED the above
referenced protocol. Please note that your approval for this study will expire on 1/11/2014.

Approved Item(s):
Protocol Document(s):
RRCC - Hypertension Protocol v1.3.pdf

Please note that this study is approved, but access to medical records and data collection may not
begin until the Panamanian National Bioethics Committee letter of approval is submitted and
reviewed by the USF IRB via the submission of an amendment.

It was the determination of the IRB that your study qualified for expedited review which
includes activities that (1) present no more than minimal risk to human subjects, and (2) involve
only procedures listed in one or more of the categories outlined below. The IRB may review
research through the expedited review procedure authorized by 45CFR46.110 and 21 CFR
56.110. The research proposed in this study is categorized under the following expedited review
category:

(5) Research involving materials (data, documents, records, or specimens) that have been
collected, or will be collected solely for nonresearch purposes (such as medical treatment or
diagnosis).

Your study gualifies for a waiver of the informed consent process as outlined in the federal
regulations at 4SCFR46.116 (d) which states that an IRB may approve a consent procedure
which does not include, or which alters, some or all of the elements of informed consent, or
waive the requirements to obtain informed consent provided the IRB finds and documents that
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Appendix C: (Continued)

(1) the research involves no more than minimal risk to the subjects; (2) the waiver or alteration
will not adversely affect the rights and welfare of the subjects; (3) the research could not
practicably be carried out without the waiver or alteration; and (4) whenever appropriate, the
subjects will be provided with additional pertinent information after participation.

As the principal investigator of this study, it is your responsibility to conduct this study in
accordance with IRB policies and procedures and as approved by the IRB. Any changes to the
approved research must be submitted to the IRB for review and approval by an amendment.

We appreciate your dedication to the ethical conduct of human subject research at the University
of South Florida and your continued commitment to human research protections. If you have
any questions regarding this matter, please call 813-974-5638.

Sincerely,

. /)
_}aw‘u(_ lolﬂlu“? /’haLm,O

Janelle Perkins, PharmD, Chairperson
USF Institutional Review Board
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Appendix D: University of South Florida’s Institutional Review Board Letter of

Approval of Amendment 1

RESEARCH INTEGRITY AND COMPLIANCE
Institutional Review Boards, FWA No. 00001669

12901 Bruce B. Downs Bhd., MDCO35 e Tampa, FL 336124799

UNIVERSITY OF . (813)974.5638 o FAX(813)974.7091
SOUTH FLORIDA

3/6/2013

Roderick Chen-Camano, M.D.
Epidemiology and Biostatistics
13201 Bruce B. Downs, MDC356
Tampa, FL 33612

RE: Expedited Approval for Amendment
IRB#: Amel Pro00010571

Title: Uncontrolled Hypertension and Associated Factors In Hypertensive Patients at the
Primary Healthcare Center Luis H. Moreno, Panama: A Feasibility Study

Dear Dr. Chen-Camano:

On 3/6/2013, the Institutional Review Board (IRB) reviewed and APPROVED your
Amendment. The submitted request has been approved for the following:

1. As was requested in the approval letter for this study, the study team has attached the
APPROVAL LETTER from the Research Ethics Institutional Committee of the Punta Pacifica
Hospital (Bioethics Committee authorized by the Panamanian National Bioethics Committee
to review clinical studies), including the original Spanish version and the translated version

2. Changes to Study Title: "Uncontrolled Hypertension and Associated Factors [n Hypertensive
Patients at the Primary Healthcare Center Luis H. Moreno, Panama: A Feasibility Study"

Approved Item(s):

Protocol Document(s):

RRCC - Hypertension Protocol v1.3 - CLEAN VERSION.pdf

RRCC - Hypertension Protocol v1.3.pdf
We appreciate your dedication to the ethical conduct of human subject research at the University

of South Florida and your continued commitment to human research protections. If you have any
questions regarding this matter, please call 813-974-5638,

Sincerely,

/ '
Ja’l(<l fe [/(»1 leenes ‘ /‘O‘Waﬂi_rw/)

Janelle Perkins, Pharm.D., Chairperson
USF Institutional Review Board
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Appendix E: Panama’s Institutional Review Board Letter of Approval (Spanish)

-

HOSPITAL PUNTA PACIFICA

Alihads o Jodum | hogdim Mode ww bamerns sl

Notificaciéon de Decisiéon
Comité Institucional de Etica de la Investigacion del Hospital Punta Pacifica

Fecha de recepcion de la solicitud 4 de Enero del 2013

Titulo del estudio propuesto “Hipertensién No Controlada y factores Asociados en
pacientes Hipertensos en el Policentro de Salud Luis
H. Moreno , Panama: un estudio de Foctibilidad”
Nombre del investigador principal Dr. Roderick Ramén Chen Camafio

La firma del secretario/administrador y del presidente de la CIE| que aparece a
continuacién da fe de la decision acerca de la solicitud, tal como la votd el comité:
_J Aprobada: Opinién favorable a la continuacion del proyecto.

Aprobacion condicional: Cuando se requieren aclaraciones y/o
modificaciones, segun lo descrito a continuacion, para su aprobacion.

3
Q
Q

0 Denegacién: Cuando los proyectos no cumplen con las condiciones
requeridas para continuar.
Comentarios:

Suspensién: Cuando se produce una violacion grave en la manera en que

se lleva a cabo la investigacion.
Comentarios:

=

2
uIRmeQmmwmmm ha sido aprobado y sera

Mf‘%“‘” | /M ' m/r/ao/s

Dra. Giselle Ferndndez
Coordinadora del CIEI del HPP

ﬁﬂ%—%ﬁ*@%—%

Presidente del CIEI del HPP

PARA USO CONFIDENCIAL DE LA EMPRESA
Pagina1de1
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Appendix F: Panama’s Institutional Review Board Letter of Approval (Translation)

[Punta Pacifica Hospital Logo)
Punta Pacifica Hospital (HPP)
Affiliated to John Hopkins Medicine International

Notification of Decision
am:mmnmmummmm
Date of received request January 4%, " 2013
Propose study title Uncontrolled hypertension and associated factors in hypertensive
patients at the Primary Healthcare Center Luls H. Moreno,

Panama: A feasibility study
Principal Investigator name | Dr. Roderick Ramén Chen Camano

The signature of the secretary/administrator and the president of the CIEI (Research Ethics Institutional
Committee of the Punta Pacifica Hospital) below attest to the decision on the request, as the committee
voted:

v Approved: Favorable opinion to the continuation of the project

El Conditional approval: when clarifications and modifications are required as described below
for approval.

L Denied: when projects do not comply with the conditions required below.
Commentaries:

- Suspended: when there is a severe violation in the way research is been carried on.
Commentaries:

The IRB will have to check this protocol: This protocol has been approved and will be revised once a year

Printed name _Signed 19Feb2013
Dr. Giselle Fernandez Signature Date
Coordinator of the CIEI of HPP

Printed name _Signed 15Feb2013
Dr. Edwin Villalobos Signature Date
President of the CIEI of HPP

For Institutional Confidential Use
Page 10f 1 ﬁ
0S’A.

-s.xonzaco
-E fol

Qes - ‘ N4

I hereby certify this a true translation from its original document in the Spanish language.
By Carlos Olmos on February 28", 2013 Resolution 473 of 10-6-2004
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