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Background: It is widely known that physical activity is the key to the optimal management 

and clinical control of hypertension.

Purpose: This research was conducted to identify factors that can predict the time spent on 

physical activity among Mexican adults with hypertension.

Methods: This cross-sectional study was conducted among 182 Mexican patients with hyper-

tension, who completed a set of self-administered questionnaires related to personality, social 

support, and medical adherence and health care behaviors, body mass index, and time since 

the disease diagnosis. Several path analyses were performed in order to test the predictors of 

the study behavior.

Results: Lower tolerance to frustration, more tolerance to ambiguity, more effective social 

support, and less time since the disease diagnosis predicted more time spent on physical 

activity, accounting for 13.3% of the total variance. The final model shows a good fit to the 

sample data (p
BS

 =0.235, χ2/gl =1.519, Jöreskog and Sörbom’s Goodness of Fit Index =0.987, 

adjusted modality =0.962, Bollen’s Incremental Fit Index =0.981, Bentler-Bonett Normed Fit 

Index =0.946, standardized root mean square residual =0.053).

Conclusion: The performance of physical activity in patients with hypertension depends on 

a complex set of interactions between personal, interpersonal, and clinical variables. Under-

standing how these factors interact might enhance the design of interdisciplinary intervention 

programs so that quality of life of patients with hypertension improves and they might be able 

to manage and control their disease well.

Keywords: physical activity, hypertension, personality, social support, time since diagnosis, 

intervention programs

Introduction
In 2012, the National Health and Nutrition Survey (NHNS) conducted prevalence 

analysis of hypertension in Mexico by administering a sample questionnaire to 

8,412 adults in the age group of 20 years and above. Their results showed a high 

prevalence of hypertension, equivalent to 25.5% of the total population. Of this sub-

sample, 58.7% reported an inadequate control of the disease.1 To deliver high-quality 

services for patients with hypertension and other chronic non-communicable diseases 

in Mexico (including diabetes and other cardiovascular diseases), extensive collabora-

tive and integrated health care efforts are necessary. First, we need to understand the 

role played by several factors (biological, psychological, and interpersonal) to develop 

and implement the best strategies and to improve the management and clinical control 

of the disease.
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According to health care personnel, two of these factors 

are related to psychological and interpersonal skills, which 

can negatively affect the practice of  treatment-adherence 

and health care behaviors (taking medication, measuring 

blood pressure, maintaining a balanced diet, and primarily 

performing physical exercise).2–4 Regular physical exercise is 

highly recommended to patients with hypertension in order 

to maintain a good health as it has been proven to improve 

the function of the heart while reducing the risks of other 

diseases (eg, cystic fibrosis and heart failure).5,6

Previous research conducted on adults in the age group 

of 20 years and above have demonstrated the psychologi-

cal and interpersonal benefits of physical exercise (aerobic 

and non-aerobic), including, among others, a feeling of 

psychological well-being (experiencing good mood), per-

ceived competency, self-efficacy, high motivational levels, 

less perceived stress, and a better perception of social 

support.7–9 To understand the role of both psychological 

factors and interpersonal skills among patients living with 

chronic disease, a psychological model for the investigation 

of treatment-adherence and health care behaviors has been 

previously proposed (Figure 1). This model shows the inter-

actions of the aforementioned factors in four phases. In Phase 

1 of this model, personality is the key factor that influences 

both the aforementioned behaviors.10 Personality defines the 

consistent ways in which a person behaves accordingly as 

they have done in the past, when they face the following situ-

ations: 1) they cannot predict the consequences of stimulus  

after their behavior, a phenomenon known as “ unpredictability”; 

2) there are stimuli signals that are experienced ambiguously, 

a phenomenon known as “ambiguity”; 3) when behaving, 

stimulus consequences are obtained that are not depen-

dent on what the subject does, a phenomenon known as 

“uncertainty”.11 In addition, Phase 1 of this model has two 

more variables: the motives underlying each behavior (why 

things are done) and behavioral competencies (what patients 

know about a disease and what they know about how to treat 

it effectively). Phase 2 of the psychological model includes 

a chronic disease (and other conditions), and Phase 3 of the 

psychological model includes two types of behaviors: those 

associated with treatment-adherence and those associated 

with the disease. Phase 4 of the psychological model includes 

clinical and health outcomes.

In this theoretical model, it is proposed that, as in the 

case of hypertension, the psychological variables of Phase 1 

(personality, motives, and behavioral competencies) will 

make the practice of adherence or health care behaviors in 

Phase 3 more or less probable. This can also be affected by 

the disease-related behaviors (eg, anger, impulsivity, anxiety, 

and depression). If adherence and health care behaviors are 

put into play, a person with hypertension is expected to obtain 

optimal health outcomes (blood pressure control) in Phase 4 of 

this model, which in turn, will make the occurrence of other, 

more negative outcomes, less possible (eg, dyslipidemia and 

congestive heart failure). Social support has recently been 

included as an exogenous variable in the model, which has 

contributed to the analysis of treatment-adherence and health 

care behaviors in people living with HIV infection.12–14

Figure 1 Psychological model for the research of adherence behaviors.
Note: Adapted from Piña JA, sánchez-sosa JJ. Psychological model for investigation of therapeutic compliance behaviors in people with hiV. Univ Psychol. 2007;6(2):399–407.10
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Based on this background information, in this study, we 

aimed to test the role of psychological factors and interpersonal 

skills, in addition to body mass index (BMI), and the time since 

the disease diagnosis in the prediction of time spent on physical 

activity in a sample of Mexican adults with hypertension.

Methods
Participants and setting
In this study, a group of patients diagnosed with hypertension 

and receiving care at the Family Medicine Unit of the Institute 

of Health and Safety Services for State Workers (ISSSTE 

for its acronym in Spanish) in Ciudad Victoria, Mexico, 

participated. Selection of the participants was based on a 

non-probabilistic sampling of the intentional type. Sample 

size (N) was obtained by applying the following formula: 

N $ (Z2 * p * q)/EE2, where Z2=3.84 (squared value on 

abscissa corresponding to a cumulative probability of 0.95 

under a standard normal distribution model), p = expected 

prevalence (0.43), q =1-p (0.57), and EE2 = squared estima-

tion error or maximum squared difference to be tolerated 

between the sample prevalence and the population (true) 

prevalence (0.0722=0.0052), which results in a sample size 

of at least 182 participants. Those who agreed to cooperate 

were asked to read and sign an informed consent form, 

which specified the objectives of the study, emphasizing the 

possibility of ceasing to participate in the study when and 

if they decided. This study was approved by both the Ethics 

Committee of the Autonomous University of Tamaulipas 

and the Research Committee of the Institute of Health and 

Safety Services for State Workers, Family Medicine Unit. 

All procedures performed in this research were in accordance 

with the ethical standards of the institutional and/or national 

research committee and with the 1964 Helsinki declaration 

and its later amendments or comparable ethical standards.

instruments and measures
Two instruments and a series of questions related to 

treatment-adherence and health care behaviors were used. 

One is a brief scale measuring stress-related situations 

(SRSS-12), originally designed and validated in Mexico.15 

It consists of 12 questions that assess functional criteria of 

situations that people face from the moment they have been 

diagnosed with a chronic disease and require long-term 

treatment. The questions are based on three personality 

dimensions: decision-making, tolerance to ambiguity, and 

tolerance to frustration. An example of a decision-making 

question was: You are being treated and your doctor gives you 

instructions that you do not understand, making it difficult for 

you to make the right treatment decision; how do you feel? 

An example of a tolerance to ambiguity question was: You are 

receiving treatment but do not know if it will be effective and 

will help you control the clinical course of the disease; how 

do you feel? Finally, an example of a tolerance to frustration 

question was: You are being treated and health personnel ask 

you to practice different behaviors (going to appointments, 

doing laboratory studies, etc.), but you do not receive positive 

consequences (words of encouragement, feedback) from the 

person; how do you feel? For each question, the response 

options ranged from 1 to 10: 1 representing a situation 

that did not generate stress reactions and 10 representing a 

situation that generates stress reactions.

In addition, the Duke-UNC-11 assessing social support 

was previously adapted and validated in Mexico.16 It includes 

11 questions on social support (both emotional and trustwor-

thy), which were answered using a 5-point Likert-type scale, 

where 1 represented less social support and 5 represented 

strong social support. An example of a question about emo-

tional social support was: I receive visits from my family and 

friends; one on trustworthy social support was the following: 

I receive compliments and acknowledgment for doing things 

well in my work.

Likewise, a series of questions were used to measure dif-

ferent treatment-adherence and health care behaviors, which 

were adapted for this study from a questionnaire previously 

designed and validated in Mexico.17 For the purpose of this 

study, the following specific behaviors related to hyperten-

sion were included: taking medication, regular blood pres-

sure measurement, clinical or laboratory studies, physical 

exercise, time spent on physical activity, consumption of 

restricted foods, as well as tobacco and/or alcohol use. 

In addition, we posed the specific question of whether 

patients spent the amount of time on physical exercise 

recommended by the health care personnel (30 min, at least 

5 days a week), and this was answered using a 5-point Likert-

type scale, defined as follows: 1 (never), equal to none day 

of the week; 2 (hardly spent time), between 1 and 2 days 

of the week; 3 (sometimes), between 3 and 4 days of the 

week; 4 (frequently), 5 and 6 days of the week; 5 (always), 

7 days of the week. For participants who were illiterate or 

with primary/secondary education (who reported specific 

problems to understand the questions), personal assistance 

was provided by those in charge of applying the instruments, 

including reading each question.

Finally, weight and height measurements were obtained, 

which showed the BMI according to the categories deter-

mined by the World Health Organization (WHO): normal, 
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overweight, and obese.18 From clinical records, the time since 

the disease diagnosis was calculated in years, using persistent 

elevation of blood pressure levels $140/90 mmHg1 as the 

standard criteria for diagnosis.

statistical analysis
Two statistical programs were used to analyze the data: IBM 

SPSS for Windows version 21.0 and IBM AMOS package 

version 18.0. First, the assumption of multivariate normality 

was verified by Mardia’s multivariate normality test. As the 

normal multivariate distribution of the data was not the case, 

the method of scale-free least squares (SLSs) was used, a 

method that can be used with ordinal variables and does not 

require the multivariate normality assumption.19 Calculation of 

standard errors of parameters and contrast of their significance 

was performed by the bootstrap method of bias-corrected per-

centiles (BCPs), extracting 2,000 samples. A confidence inter-

val, two-tailed test, and a significance level of 0.05 were used. 

The strength of association showed a small effect at values of 

r and β,0.30, medium effect with values between 0.30 and 

0.499, large between 0.50 and 0.699, very large between 0.70 

and 0.899, and unitary $0.90.20 Seven adjustment indexes 

were considered: Bollen–Stine bootstrap probability with the 

extraction of 2,000 samples (p
BS

), relative chi square (χ2/df), 

standardized root mean square residual (SRMR), the Jöreskog 

and Sörbom’s goodness of fit index (GFI) and the adjusted 

modality (AGFI), the Bollen’s Incremental Fit Index (IFI), 

and Bentler–Bonett Normed Fit Index (NFI). The following 

values were stipulated as a close fit for the seven indexes: 

p
BS

 .10, χ2/df#2, SRMR #0.06, GFI $0.95, AGFI $0.90, 

IFI $0.95, and NFI $0.95, and the following values as an 

adequate fit: p
BS

 .0.05, χ2/df#3, SRMR ,0.10, GFI $0.90, 

AGFI $0.85, IFI $0.90, and NFI $0.90.

The goodness of fit between the two models was consid-

ered equivalent when the quotient between the difference 

of their chi-square statistics and the difference between the 

degrees of freedom of the models was #2 (Δχ2/Δgl #2) 

and the differences in the GFI, NFI, and IFI indexes 

were #0.01.19 The parsimony of the model was estimated 

using the James–Mulaik–Brett Parsimony Ratio (PR). Values 

of PR $0.75 were interpreted as high parsimony, $0.50 as 

mean parsimony, $0.25 as low parsimony, and ,0.25 as 

very low parsimony.21

Results
Descriptive statistics
According to the estimated sample size, 182 participants were 

included in this study (for an expected prevalence of 0.43, 

a 95% confidence interval, and estimation error of 0.072). 

Among them, 139 (76.4%) were women, 129 (76%) were 

married, 82 (44.8%) were homemakers, and 51 (27.9%) 

were retired. The arithmetic mean of the age was 59.6 years 

(SD =9.9). According to the BMI, 54 (29.5%) participants 

were categorized as overweight and 67 (36.6%) were cat-

egorized as type 1 obese. However, practically, half of the 

patients performed some sort of physical activity (walking or 

light jogging), whereas nearly half dedicated the daily recom-

mended time (30 min) at least 5 days a week (see Table 1).

Predictors of time spent on physical activity
Following our theoretical model, a recursive model was used 

to predict the practice of study behavior, which included 

Table 1 socio demographic, clinical, and behavioral characteristics 
of 182 Mexican patients with hypertension

Variables Mean SD Range N %

Age (years) 59.6 9.9 31–83
Time since diagnosis (years) 9.5 8.8 1–48
gender

Male 43 23.6
Female 139 76.4

Marital status
single 12 6.6
living with a partner 132 72.5
living without a partner 15 8.3
Widow/er 22 12.6

educational level
illiterate 28 15.4
Primary education 40 22.0
secondary education 31 17.0
high school 35 19.2
Bachelor’s degree or higher 48 26.4

Occupation
homemaker 82 45.1
employed 45 24.7
Unemployed 4 2.2
retired 51 28.0

Body mass index (BMi)
normal 16 8.8
Overweight 54 29.7
Obesity type 1 67 36.8
Obesity type 2 31 17.0
Obesity type 3 14 7.7

Performs physical activity
never 22 12.1
hardly ever 19 10.4
sometimes 46 25.3
Frequently 29 15.9
Always 66 36.3

Physical activity (time spent)
never 23 12.6
hardly ever 18 9.9
sometimes 44 24.2
Frequently 25 13.7
Always 72 39.6

Abbreviation: sD, standard deviation.
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seven exogenous variables: three related to personality 

(decision-making, tolerance to ambiguity, and tolerance to 

frustration), two related to perceived social support (emotional 

and trustworthy), one related to BMI, and finally, one related 

to time since the diagnosis of hypertension. In theory, the 

multivariate distribution was not adjusted to a normal dis-

tribution (Mardia’s multivariate asymmetry test: χ2=62.12, 

p,0.001; Mardia’s multivariate kurtosis test: Z=53.12, 

p,0.001, with the standardized value of the multivariate 

kurtosis of Mardia =4.671); therefore, the SLS method was 

chosen. The discrepancy function was estimated by SLS 

converged in seven iterations (Min [FD] or χ2=25.23). The 

solution was found to be admissible, but three variables out of 

seven that predict the performance of recommended physical 

activity were not found to be significant by BCP: decision-

making (β=-151 [-32, 0.02], p=0.091), trustworthy social 

support (β=-0.04 [-18, 0.280], p=0.69), and BMI (β=-0.13 

[-0.27, 0.01], p=0.070).

After eliminating the three non-significant prediction 

variables one by one, the model was reestimated. The dis-

crepancy function estimated by SLS converged in six itera-

tions (Min [FD] or χ2=7.53). The solution was found to be 

admissible, and all parameters were found to be significant by 

BCP. Regarding recommended physical activity, the effect of 

tolerance to frustration on behavior was found to be negative 

and moderate in size (β=-0.33 [-0.55, -10], p=0.004); mean-

while, tolerance to ambiguity (β=0.24 [0.00, 0.45], p=0.049) 

and emotional social support (β=0.26 [0.13, 0.40], p=0.001) 

were found to be positive and small in size; likewise, the time 

since the disease diagnosis was found to be negative and small 

in size (β=-0.14 [-0.27, -0.00], p=0.045). Therefore, lower 

tolerance to frustration, greater tolerance to ambiguity, greater 

perceived (emotional) social support, and shorter time since 

diagnosis predicted overall study behavior, and the percentage 

of explained variance was found to be 13.3%.

The model had a good fit for five of the seven indices 

(p
BS

 =0.235, χ2/df=1.519, GFI =0.987, AGFI =0.962, and 

IFI =0.981) and adequate for the remaining two indexes 

(NFI =0.946 and SRMR =0.053). Its parsimony was found 

to be average (RP =0.50). The correlation between toler-

ance to frustration and tolerance to ambiguity was found to 

be positive and high (r=0.79 [0.70, 0.85], p=0.001), with a 

shared variance of 62.4% so that both could be taken as a 

single variable (see Figure 2 and Table 2). However, when 

combined in a single variable (sum of scores in both vari-

ables), the effect was not found to be significant (β=-0.09 

[-0.24, 0.04], p=0.185), because the effect of each of them 

was opposite (positive and negative), which is the reason why 

Figure 2 revised model of the study behavior: time spent on physical activity.

Table 2 Parameters of the modified model of the study behavior: time spent on physical activity (M2)

Structural pathways →
and correlations ↔

SP (95% CI) p-value Variables S2 (95% CI) p-value

s-TA → PAB 0.25 (0.00, 0.45) 0.049 s-TA 67.82 (56.64, 78.66) 0.001
s-TF → PAB -0.33 (-0.55, -0.10) 0.004 s-TF 205.63 (166.26, 246.56) 0.001

TDx → PAB -0.14 (-0.27, -0.00) 0.045 TDx 77.76 (57.21, 103.11) 0.001

ess → PAB 0.27 (0.13, 0.40) 0.001 ess 30.38 (24.40, 36.97) 0.001
s-TA ↔ s-TF 0.79 (0.70, 0.85) 0.001 e1 1.72 (1.48, 2.07) ,0.001

Abbreviations: sP, standardized parameter; S2, exogenous variables variance; PAB, physical activity behavior; s-TF, stress related to tolerance to frustration; s-TA, stress 
related to tolerance to ambiguity; ess, emotional social support; TDx, time since diagnosis; e1, structural error.
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the model requires considering them as individual variables, 

despite high shared variance.

Discussion
By eliminating decision-making in the second path analysis, 

it was found that tolerance to frustration and tolerance to 

ambiguity influenced the study behavior in different ways; 

that is, even though the interaction between the two variables 

was high (r=0.79; p=0.001), the first one operated in a nega-

tive direction and the second in a positive direction. This 

means that not receiving or postponing positive consequences 

(a compliment, congratulations or positive feedback from 

health personnel) did not encourage affective or emotional 

responses in patients that openly competed with the practice 

of the study behavior. Regarding tolerance to ambiguity, a 

high score in this area is related to the fact that patients do 

not effectively relate the positive/negative effects on their 

disease control in the medium or long term to perform physi-

cal exercise.22,23

If personality is a historical variable and allows us to 

account for how a person behaves in the present and the 

future, as they have done in the past, then social support is an 

interpersonal variable and contextual in nature. We point out 

this significant difference and the way each variable operates, 

because to begin with, low scores were expected in the two 

dimensions of personality and high scores were expected 

in social support, which did not occur. That is, if a patient 

does not receive positive consequences when engaging in a 

behavior (performing physical activity frequently or of long 

duration), what is found here suggests that it is actually the 

people in their immediate social circle to whom they will go 

for these positive consequences. This finding is consistent 

with the results of other studies of samples of HIV-positive 

people, in which it has been shown that the personality vari-

able usually interacts with other variables such as motives 

and behavioral competencies rather than with contextual 

interpersonal variables, such as social support.12,13

In addition, it is important to note that the effect of BMI 

on study behavior followed its expected direction, even when 

it was not significant. At first, being overweight and obese 

may be factors that inhibit exercise, either because of lack 

of habit, or because patients are in worse physical shape, or 

because of the discomfort caused when performing physical 

activity.24–26 Likewise, the expectation was confirmed that 

shorter the time since the diagnosis of a chronic disease, the 

more people are motivated to follow the recommendations of 

health care personnel, especially when from this diagnosis, 

a person evaluates the possibility of managing the impact of 

the disease, and its possible effects in psychological terms, 

which are included among the disease-related behaviors in 

our theoretical model.27,28

Having said that, promoting the practice of physical exer-

cise in people diagnosed with hypertension requires explicit 

consideration of the set of psychological, interpersonal, 

anthropometric, and clinical variables that when interacting 

with each other to a lesser or greater extent make them more 

or less likely to follow the recommendations of health care 

personnel. Taking this set of variables into account will surely 

mean that the design, implementation, and evaluation of any 

intervention will be performed on interdisciplinary terms, 

among medical personnel, nurses, social workers, psycholo-

gists, nutritionists, and so on,29,30 as a necessary condition in 

order to ensure effective integration of proposals that can be 

systematically evaluated.

Despite the results obtained in this study, it is important 

to consider the following limitations. First, since it was 

conducted using non-probabilistic sampling of the inten-

tional type, the results do not constitute estimates at the 

population level, but instead must be treated as hypotheses 

or expectations for future studies. Second, the sample size 

was somewhat limited (,200); therefore, we chose to 

use the path analysis and Pearson’s correlations for data 

analysis, since they yield better results with a sample of 

182 participants, as was the case in this study; with this size, 

we reached ~10 participants per estimated parameter in the 

initial model (182:19) and about 18 participants per estimated 

parameter in the final model (182:10). Third, because other 

psychological variables of the theoretical model (motives and 

behavioral competencies) were not measured, it was impos-

sible to establish the interaction between the two variables 

with those of personality and social support, fundamentally, 

to determine if the motives to do things and knowledge of 

how to do them influence the practice of treatment adherence 

and health care behaviors. Finally, it is important to note 

that in this sample, the highest percentage of participants 

were $20 years, considering, they were female; this may 

be due to three phenomena that are being observed in the 

state of Tamaulipas. First, according to the data found in the 

National Health and Nutrition Survey 2012, the problem of 

hypertension in people under 20 years of age is not epidemio-

logically relevant. Second, in the use of health services, the 

differences between men and women are important in terms 

of percentage, including the prevention of hypertension in 

both general population and those categorized by age (eg, in 

the age group of 20–39 years, the detection of hypertension 

was 21.2% in men and 26.1% in women, whereas in the age 
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group of 40–59 years, it was 29.1% and 37.2%, respectively). 

Third, we must bear in mind that the prevalence of hyperten-

sion was 13.6% in men and 23.2% in women, a difference 

that is more accentuated in the age groups of 40–59 years, 

as well as in the age group of $60 years.31 Therefore, and 

considering these limitations, it will be necessary to design 

a new study that contemplates not only a highly representa-

tive sample of people diagnosed with hypertension in the 

state of Tamaulipas but also to explore to what extent the 

differential weight of the psychological (personality, motives, 

and behavioral competencies), interpersonal (social support), 

and clinical variables of the model can be affected by gender 

and by different groups of age.

Conclusion
In conclusion, the recursive model that predicts whether 

a patient will perform the recommended physical activity 

showed a good fit to the data, a medium-sized overall effect, 

and mean parsimony. Lower tolerance to frustration with 

treatment, greater tolerance to ambiguity, greater emotional 

social support, and less time since diagnosis all make patients 

more likely to follow the recommendations made by the 

health personnel about how much time they should spend 

for physical activity. One strong point of this study was the 

use of analysis techniques, which were suitable to the ordinal 

nature of the endogenous variable and to the lack of multi-

variate normality. Such techniques include SLS to minimize 

discrepancy function, BCP to calculate standard errors and 

the significance of the parameters, and the Bollen–Stine 

bootstrap procedure to test overall goodness of fit.
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