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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  
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Table 4.1 
 
Baseline Characteristics of Study Population 
Characteristic  
Age, years; Mean (±SD) 56.7 (±13.6) 
Gender; n (%)  

Female 68 (58.1) 
Male 49 (41.9) 

Body Mass Index; n (%) 
Underweight (<18.5 kg/m2) 2 (2.0) 
Healthy Weight (18.5 - <25.0 kg/m2) 27 (26.7) 
Overweight (25.0 – 30.0 kg/m2) 31 (30.7) 
Obese (≥30.0 kg/m2) 41 (40.6) 

Hypertension Classification, JNC 7 Stagea; n (%) 
Pre Hypertension 4 (3.4) 
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 (7.7) 
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.aAs 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. 



	
   20 

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 (%)    

Malea 36 (46.1) 13 (33.3) 0.1852 Female 42 (53.9) 26 (66.7) 
Body Mass Indexb; n (%)    

Healthy Weighta (<25.0 kg/m2) 19 (28.8) 10 (28.6) 
0.3845c Overweight (25.0 - <30.0 kg/m2) 23 (34.8) 8 (22.8) 

Obese (≥30.0 kg/m2) 24 (36.4) 17 (48.6) 
JNC 7 Staged; n (%)    

Pre Hypertensiona  2 (2.6) 2 (5.1) 
0.5202 Stage 1 32 (41.0) 19 (48.7) 

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 Changee, mmHg; Change (SD) 8.5 (±18.4) 26.4 (±16.4) <.0001 

DBP Changee, mmHg; Change (SD) 3.6 (±10.5) 15.5 (±6.7) <.0001 
Number of Comorbidities; n (%)    

0a 12 (15.4) 8 (20.5) 
0.0488 1 32 (41.0) 23 (59.0) 

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

Noa 50 (64.1) 34 (87.2) 0.0089 Yes 28 (35.9) 5 (12.8) 
First App Antihypertensive medication(s) prescribedf; n (%)  

1a 58 (74.4) 31 (79.5) 0.5400 ≥2 20 (25.6) 8 (20.5) 
Attending physician; n (%)    

Specialista 31 (39.7) 13 (33.3) 0.4998 General Practitioner 47 (60.3) 26 (66.7) 
Treatment compliance with antihypertensive protocols; n (%)  

Noa 43 (55.1) 23 (59.0) 0.6925 Yes 35 (44.9) 16 (41.0) 

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; 
JNC = 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. aReference group.  bThe body mass index categories Healthy Weight (n=27) 
and Underweight (n=2) were collapsed in the category Healthy Weight. cMissing data not included 
in the analysis (n=16). dAs 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. 
eMean change. fThe 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. 

 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). 

Table 4.4 
 
Crude and Adjusted Odds Ratios for Physician Adherence to Antihypertensive 
Protocols and Covariates 

Variable Crude Model 
OR (95% CI) 

Adjusted Model 
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 
 1 vs 0 
 Ref = Zero 

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

Number of Comorbidities 
 2 vs 0 
 Ref = Zero 

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

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. 
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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 

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 4.5  
 
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. 

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; Mejía-Rodríguez 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 (Organización 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; Mejía-

Rodríguez et al., 2009). 

In the bivariate analysis, no associations were found for gender, body mass index, 

hypertension stage (according to the classification of the JNC 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; Mejía-

Rodríguez, 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: ☐ Male Race/Ethnicity ☐ Indigenous 

   ☐ Female  ☐ African American 
Height:  Weight:   ☐ Other: 
	
  
	
  
Comorbidities:     

 1   4.  
 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? 
 ☐ Yes   ☐ No     
 
According to the blood pressure in the second appointment, was the expected 
blood pressure level reached? 
 ☐ Yes   ☐ No     
 
Type of Attending Physician 
 ☐ General Practitioner  ☐ Specialist 
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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 Organizationa 
Category Appropriately Treated 

HT alone, Stage 1 or 2b 
Treated with a diuretic, β-blocker, ACEI, ARB 
or CCB either alone or in combination (up to 2 
agents) 

HT + Late adulthood  
(>55 years old) 

Treated with a diuretic, β-blocker, ACEI, ARB, 
α-blockers, either alone or in combination 

HT + African American Treated with a diuretic, ACEI, CCB, ARB, α-
blockers, either alone or in combination 

HT + Diabetes Mellitus (DM) Treated with a ACEI, ARB, diuretic, CCB, α-
blocker, β-blocker either alone or in combination  

HT + Chronic Kidney Disease Treated with a loop diuretic alone or in 
combination with CCB, ACEI or ARB  

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

HT + Coronary Heart Disease Treated with a β-blocker, ACEI, ARB, CCB 
either alone or in combination 

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

HT + Left Ventricular Hypertrophy Treated with ACEI, ARB, diuretics, β-blocker, 
or CCB, either alone or in combination 

HT + Obesity Treated with a ACEI, ARB, diuretics, β-blocker, 
or CCB, either alone or in combination 

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

HT + Asthma 
Treated with any antihypertensive medication, 
either alone or in combination, excluding any β-
blocker (is totally contraindicated)  

Note. DM = diabetes mellitus; ACEI = angiotensin-converting enzyme inhibitor; ARB = 
angiotensin-II-receptor blocker; CCB = calcium channel blocker. aAdapted 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. 
bAs 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 
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Appendix C: (Continued) 
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Appendix D: University of South Florida’s Institutional Review Board Letter of 

Approval of Amendment 1 
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Appendix E: Panama’s Institutional Review Board Letter of Approval (Spanish) 
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Appendix F: Panama’s Institutional Review Board Letter of Approval (Translation) 

	
  

	
  


