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ABSTRACT

Background: Lifestyle modifications (LSMs) are indispensable in blood pressure control
among hypertensive patients. However, the extent to which patients lifestyles (LS)

coincide with clinical prescriptions has become an important management challenge in
primary care.
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Aim: To describe adherence to LSMs among adult hypertensive Nigerians with essential
hypertension in a primary care clinic of a tertiary hospital in resource-poor environment of
Eastern Nigeria.

Study Design: A primary care clinic-based descriptive cross-sectional study carried out on
140 adult patients with essential hypertension who were on treatment for at least 6 months
at the primary care clinic.

Place and Duration of study: The study was carried out at the primary care clinic of
Federal Medical Centre, Umuahia, Nigeria between April 2011 and November 2011.
Methodology: Data was collected using pretested, structured and interviewer-
administered questionnaire. Each item of LS was scored on a five points Likert scale
ordinal responses of always, most times, sometimes, rarely and none. Adherence to LSMs
was assessed in the 30 days preceding the study and measured from the following
domains: physical activity, alcohol and tobacco use, dietary fruits, vegetables, salt and fat
consumptions. Each of the domains of LS was given a score of one point for healthy LS
and zero point for unhealthy LS. Operationally, patients who scored 7 points in all the
assessed domains were considered adherent. Specific adherence to LS factors was also
determined.

Results: The overall adherence rate was 16.4%. Specifically, adherence was highest with
the uses of tobacco (100.0%) followed by dietary salt (94.3%) and alcohol (90.7%). Other
adherence rates were consumptions of dietary vegetables (75.7%), dietary fruits (66.2%),
dietary fat and oils (64.2%) and physical activity (16.4%). Adherence was significantly
associated with the female gender (p=.036).

Conclusion: This study has shown that adherence to LSMs was 16.4% with no smoking
rated highest and physical activity the lowest. Female gender was significantly associated
with adherence. There is need to sustain the current level of adherence on smoking while
efforts should be made to improve on identified domains of inadequate adherence.

Keywords: Adherence; adult hypertension; LSMs; primary care; Nigeria.
1. INTRODUCTION

Hypertension is a major clinic and public health problem globally and magnifies the risk of
cardiovascular diseases morbidity and mortality especially in nations in socio-economic and
epidemiological transition [1]. Hypertension is therefore one of the most common causes of
disability and death amongst the adult Nigerian population [2,3] and plays an important role
in the causation of hypertensive heart failure, heart attack, arteriosclerosis, renal failure and
stroke among Nigerians [2,3].

It is now known that the determinants of goal blood pressure control in hypertensive patients
are multi-factorial and the guidelines on the management of hypertensive patients are not
based on medication adherence alone but also adherence with lifestyle modifications [4-8].
The benefits of adequate blood pressure control was reported to reduce the incidence of
stroke by an average of 35% — 40%, myocardial infarction by 20% — 25% and heart failure
by more than 50% [9]. With the modernization and adoption of western lifestyle habits in
Nigeria, it is likely that lifestyle related factors could predispose to poor blood pressure
control in the region [7,10].

Conceptually, lifestyle refers to the pattern of an individual’s behavioral choices and
practices with respect to daily activities that are related to elevated or reduced risk of
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hypertension or serve as adjunct to its treatment [11]. Major lifestyles shown to lower blood
pressure include adoption of Dietary Approach to Stop Hypertension (DASH)-eating plans,
[12] dietary sodium reduction, [13-15] weight reduction in overweight or obese hypertensive,
[16] regular physical activities, [17-19] social habits such as moderation of alcohol
consumption [20] and cessation of smoking, [21] adequate dietary fruits and vegetable
consumption [22-24] and reduction of saturated fat intake [25]. Adherence with lifestyle
modifications among hypertensive patients has been reportedly variable in Nigeria [7,26,27]
and other parts of the world [28] and is defined conceptually as the degree to which the
patient conforms with prescribed lifestyles [29]. Accumulating evidence has shown that
appropriate lifestyle modification serves as an adjunct to the management of hypertension
and reduces the risk of hypertension and its primary co-morbidities [10,28]. Lifestyle
modification therefore has a great impact on the success or failure of therapeutic
management of hypertension [17,26,30].

There is absence of research on adherence to lifestyle modifications among patients with
essential hypertension in primary care settings in a resource-poor Nigerian environment
despite the fact that LSMs are relatively inexpensive and practicable. The elucidation of the
pattern of lifestyle modifications among adult hypertensive Nigerians needs to be explored in
order to enable these patients benefit from recommended lifestyles for management of
hypertension. Lack of knowledge of lifestyle modifications for hypertension leads to poor
understanding of its beneficial effects and what constitutes unhealthy lifestyles. This study
therefore provides additional evidence on the contribution of adherence to lifestyle factors in
the management of hypertension in primary care. It is against this background that the
authors were motivated to determine adherence to lifestyle modifications among adult
hypertensive Nigerians with essential hypertension in a primary care clinic of a tertiary
hospital in resource-poor setting of Eastern Nigeria.

2. MATERIALS AND METHODS
2.1 Study Design

This was a primary care clinic-based cross-sectional study done on one hundred and forty
patients who had essential hypertension in a tertiary health centre in Eastern Nigeria. The
study was carried out between April 2011 and November 2011.

2.2 Study Setting

The study was conducted at the primary care clinic of Federal Medical Centre Umuahia,
Nigeria.

2.3 Selection Criteria

Adult hypertensive patients with essential hypertension aged = 18 years who gave informed
consent, had been on primary care outpatient treatment for hypertension in the clinic for at
least 6 months, and who recorded at least three clinic visits were included in the study.
Exclusion criteria were critically ill patients, those with an established cause of hypertension
and special high-risk patients such as hypertensive patients with diabetes mellitus, renal
disease, myocardial infarction and stroke. The eligible patients were consecutively recruited
for the study.
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2.4 Sampling

Sample size estimation was determined using the formula [31] for estimating minimum
sample size for descriptive studies when studying proportions with an entire population size
< 10 000 using an estimated population size of 200 adult hypertensive patients, based on
the 2010 annual primary care hypertensive patients’ attendance records who were managed
and provided with continuity of care at the department of Family Medicine. These 200 adult
hypertensive patients excluded other hypertensive patients referred to and being followed up
in other medical outpatients’ clinics in the Medical Centre in 2010. The diabetic
hypertensives were also excluded from this recorded number. The authors assumed that
50% of the adult hypertensives would adhere to lifestyle modification at a 95% confidence
level with a 5% margin of error. This gave a sample estimate of 132 patients. However, a
sample size of 140 adult hypertensive patients was used based on the period of the study.

2.5 Methods

Data collection instrument was designed by the authors to suit resource-poor setting of the
country through robust review of relevant literature on lifestyles [7,10,11-25] and previous
studies on lifestyle modifications [32-34]. The specific dimensions of lifestyle factors
evaluated were physical activity profile, alcohol and tobacco use, dietary use of salt, dietary
fruits and vegetables consumption and use of dietary saturated fats and oils.

Adherence to each of the specific dimensions was given an ordinal score thus: adherence to
physical activity=1 point, adherence to alcohol consumption=1 point, adherence to tobacco
use=1 point, adherence to dietary use of salt=1 point, adherence to dietary fruits
consumption=1 point, adherence to dietary vegetables consumption=1 point and adherence
to the use of dietary fats and oils=1 point. Adherence to each lifestyle item was scored in a
five points Likert scale ordinal response as follows: All times=5 points, most times=4 points,
sometimes=3 points, rarely=2 points and none=1 point. The lifestyle factor of physical activity
was assessed by inquiring how often the respondents engaged in physical activities in the
previous 7 days. Those who engaged in physical activities all times and most times were
considered adherent while those who engaged in physical activities sometimes, rarely and
none were considered non-adherent. Subject’s occupational; transport, leisure-related and
activities of daily living were taken into account in assessing for the physical activity. Alcohol
consumption was assessed in the previous 12 months preceding the study. Patients who
consumed alcohol sometimes, rarely and none were adherent while those who use alcohol
all times and most times were non-adherent. Tobacco use was evaluated with respect to the
use of smoked and smokeless tobacco in the previous 12 months. Patients who responded
none were considered adherent while those who responded all times, most times,
sometimes and rarely were considered non-adherent. The dietary fruits consumption was
evaluated by asking how many days in the previous 7 days did the respondents eat fruits.
Those who responded all times and most times were adherent while those who responded
sometimes, rarely or none were non-adherent. The dietary vegetables consumption was
evaluated by asking how many days in the previous 7 days did the respondents eat
vegetables. Those who responded all times and most times were adherent while those who
responded sometimes, rarely or none were non-adherent. The question on dietary saturated
fat consumption was inquired in the previous 7 days and those who responded all times and
most times are considered non-adherent while those who responded sometimes, rarely and
none were adherent. The dietary fats and oils were classified into saturated and unsaturated
oils and fats based on the type of oils and fats available in Nigeria. Question on dietary salt
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consumption was evaluated in the previous 7 days by inquiring on the addition of raw table
salt in addition to the one used to prepare the food item during meal times. Those who
responded all times, most times, sometimes and rarely were considered non-adherent while
those who responded none were considered adherent.

The information on physical activity and dietary measurements was based on previous 7
days physical activity and dietary recall methods. This method was expected to give required
information on physical activity and dietary assessment based on the feasibility and the
Nigerian practice population setting. The researchers explained briefly the concept of the
study and made vigorous effort to maximize honest response in order to minimize the
potential for information bias especially response acquiescence, social desirability response,
floor and ceiling responsorial effects.

The pre-testing of the questionnaire was done internally at the primary care clinic using five
non hypertensive patients. The pre-testing of the questionnaire lasted for two days. The
respondents for the pre-testing of the questionnaire were selected haphazardly from the
clinic. The pretesting was done to find out how the questionnaire would interact with the
respondents and ensured that there were no ambiguities. However, no change was
necessary after the pre-test as the questions were interpreted with the same meaning as
intended. The questionnaire instrument was interviewer-administered. Language used was
English Language. However, local languages were used to explain verbally to the patients
who could not understand the medical language in the questionnaire. The questionnaire was
administered once to each eligible respondent.

2.6 Operational Definitions

The authors defined LSM as the hypertensive patients’ behavioral daily choices and
practices as regards physical activity, alcohol and tobacco use, dietary fruits, vegetables,
and salt, fats and oils consumptions. Adherence to LSM by hypertensive patients refers to
the extent to which these patients behavior with respect to following dietary regimen and
executing other lifestyle changes coincides with clinical prescriptions. Overall adherence to
LSM was defined by the authors as score of 7 points in all the seven specific domains of
LSM evaluated while non-adherence refers to the score less than 7 points. Specific
adherence to LSM refers to adherence to specific lifestyle factor as defined by the 5 points
Likert ordinal score described for each lifestyle factor in the methods section and scored as:
all times=5 points, most times=4 points, sometimes=3 points, rarely=2 points and none=1
point. Primary care refers to the care provided by physicians specifically trained for
comprehensive first contact and continuing care for undifferentiated patients including early
detection, management of the patient, health promotion and maintenance [35].

2.7 Statistics

The results generated were analyzed using software Statistical Package for Social Sciences
(SPSS) version 13.0, Microsoft Corporation, Inc. Chicago, IL, USA for calculation of
percentages for categorical variables. Bivariate analysis involved the use of Chi-Square for
testing the significance of associations between categorical variables. The level of
significance was set at p<0.05.
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3. RESULTS

Twenty three out of 140 patients were adherent to lifestyle modifications giving overall
adherence rate of 16.4% whilst 117(83.6%) were not adherent (Table 1).

Distribution of the patients based on their adherence to specific domain of lifestyle factors
showed one hundred and forty were adherent to non-use of tobacco (100.0%), 132(94.3%)
were adherent to use of dietary salt and 127(90.7%) were adherent to consumption of
alcohol. Other adherence to specific domains of lifestyle factors are shown in Table 2.

Bivariate analysis of the demographic factors as related to adherence to lifestyle factors
showed that female gender(x2=8.63, p-value=.045) was statistically significant while other
demographic variables were not statistically significant (Table 3).

Table 1. Distribution of the hypertensive patients based on their overall adherence to
lifestyle modifications (N=140)

Variable Number Percentage
Adherence

Yes 23 16.4

No 117 83.6

Total 140 100.0

Table 2. Distribution of the hypertensive patients based on their adherence to specific
domains of lifestyle modifications (N=140)

Variable Number Percentage
Adherence

Non-use of tobacco 140 100.0

Use of dietary salt 132 94.3
Consumption of alcohol 127 90.7
Consumption of dietary vegetables 106 75.7
Consumption of dietary fruits 93 66.4
Consumption of dietary fats and oils 90 64.2
Physical activity 23 16.4

Table 3. Relationship between demographic factors and adherence to lifestyle
modifications among the participants (N=140)

Variable Adherence X* P-value
Yes No
Number (%) Number (%)

_Age(years)

18-39 5(21.7) 5(4.3)

40-60 8(34.8) 78(66.7)

>60 10(43.5) 34(29.0) 7.03 .081

Sex

Male 5(34.8) 51(43.6)

Female 18(65.2) 66(56.4) 8.63 .045*
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_Table 3 Continued .......
Marital status
Single 3(13.0) 1(0.9)
Married 8(34.8) 93(79.5)
Separated or divorced 3(13.0) 4(3.4)
Widowed 9(39.2) 19(16.2) 3.69 .180
Education
Primary and less 9(89.1) 36(30.8)
Secondary and more 14(60.9) 81(69.2) 4.15 .213
Occupation
Trading 2(8.7) 41(35.0)
Public servant 5(21.7) 26(22.2)
Farming 7(30.4) 15(12.8)
Artisans 5(21.8) 6(5.1)
Driving 0(0.0) 6(5.1)
Clergy 3(13.0) 1(0.9)
Retired 1(4.4) 22(18.9) 9.33 .087
*=Significant
4. DISCUSSION

This study has shown that the overall adherence rate to lifestyle modifications among the
study population was 16.4%. The finding of this study has corroborated previous reports on
inadequate adherence to LSMs among hypertensive patients in Nigeria [26,27] and other
parts of the world [28]. This result supports the report that prevalence of health lifestyle
behaviors among patients with hypertension was low in high-income countries [28,36] with
even lower levels in poor countries such as Nigeria [26,27]. The inadequate adherence to
LSMs among the study population is probably due to misconceptions and health beliefs
about hypertensive disorder in a milieu of resource-poor environment of the study area [37].
In addition, lack of emphasis and knowledge of LSMs by Nigerian clinicians may contribute
to poor adherence to LSMs by hypertensive patients [38]. Physicians attending to adult
Nigerians with essential hypertension should therefore ask specific questions in order to
uncover LSMs constraints and problems. To improve adherence to the critical elements of
LSMs among hypertensive patients clinicians must continually and periodically evaluate their
hypertensive patients for adherence to LSMs in order to ensure that these patients are
adherent. The primary care physicians should know that LSMs are effective in management
of hypertension and should be recommended to all hypertensive patients and initiated at
diagnosis. The primary care strategies to control blood pressure and reduce the risk of
cardiovascular events should focus not only on blood pressure control with antihypertensive
medications but also on the benefit of LSMs. This will invariably guide the patients into
improvement in their quality of life.

The highest adherence rate was on the use of tobacco with 100.0% adherence rate. None of
the respondents admitted to the use of tobacco in the previous 12 months. This finding is
consistent with rational approach for the non-pharmacological management of hypertensives
patients [12-14,26,27]. However, studies have shown that hypertensive patients differ in their
use of tobacco and socio-environmental factors influence their use of tobacco [26-28]. In
llorin, Western Nigeria, 1.8% of hypertensive patients used tobacco [26] while 2.3% used
tobacco in Ibadan, South West Nigeria [27] and 18.5% tobacco use was reported in The
Prospective Urban Rural Epidemiology(PURE) study [28]. Although the practice of smoking
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might have been underreported among the patients, but 100.0% adherence to no smoking
could be inferred that some of the respondents who were previous smokers quit smoking not
necessarily due to their hypertensive condition or fear of hypertension-related risks but for
other reasons such as religious reasons [26,27]. Furthermore, the patients were advised to
avoid smoking at the initiation of treatment and this was re-enforced in subsequent follow up
clinic visits. In addition no smoking among the female hypertensive patients who constituted
larger proportion of the study population could be ascribed to socio-cultural reasons as the
society detests smoking especially among the females. This finding therefore makes for a
strong call to action for primary care interventions adopting strategies to ensure that those
who didn’t smoke avoid smoking while those who quit smoking didn’t go back to it. This
avoidance or cessation of tobacco use is an important modifiable risk factor to avoid adverse
tobacco-related cardiovascular events.

The second highest adherence rate was on the use of dietary salt. This level of adherence
could be attributed to the wide spread awareness of the role of dietary salt on blood pressure
in Nigeria [12,26] and is in consonance with the reports that reduced salt consumption
benefit hypertensive patients [12,13,15,24,39]. More so, this could be a reflection of wider
social interactions among hypertensive patients who were adherent to dietary use of salt.
This finding suggests that health education programs geared towards increasing the
awareness of the use of salt should also emphasize other local sources of dietary salt such
as food condiments and preservatives. Patient education is an integral part of primary
prevention oriented approach to hypertension management and the basis of all education is
communication. Without regular feedback on the use of dietary salt and food condiments
between clinicians and hypertensive patients, this practice may be overlooked during clinical
encounter in primary care.

The third highest adherence rate was consumption of alcohol. This could be a reflection of
socio-economic and cultural values in the study area [10]. Of great concern in the study area
is the notional belief that alcohol detoxifies antihypertensive medications and makes it
ineffective. Moreover, some patients avoided alcohol due to financial constraints involved in
purchasing antihypertensive medications in addition to procuring alcoholic drinks.
Furthermore, the possible physiological and pharmacological interactions between alcohol
and antihypertensive medications are likely to discourage ingestion of alcohol by patients on
antihypertensive medications [40]. Awareness of this by physicians is crucial for optimal care
of adult Nigerian hypertensive patients and this knowledge needs to be delivered to the
patient during clinical encounter as part of comprehensive and continuous use of alcohol-
related primary care health package.

The lowest adherence to LSM in this study was with physical activity. This finding is in
agreement with the reports that physical activity is inadequate among hypertensives in
Nigeria [26,27] and other parts of the world [28]. Although the benefits of physical activity in
the management of hypertension are documented [17,41,42] but concerns regarding
adherence are growing. However, non-adherence is costly in terms of cardiovascular
morbidity and mortality. Counseling hypertensive patients on adherence to physical activity
and the consequences of non-adherence should be the most important aspect of
hypertensive care in primary care. A better understanding of the relevance of physical
activity will result in improved adherence to its practice. However, this aspect of hypertensive
care is often neglected by primary care professionals in Nigeria. This finding therefore calls
for wider application of evidence-based physical activity hypertensive management
guidelines in addition to diverse actions against limitations of physical activities in the study
area. Health education of the physically inactive patients can help to increase the needed
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knowledge to bring about desired changes in physical activity lifestyles since knowledge
determines attitude and attitude determines the behavior. However, education alone may not
be sufficient to achieve optimal physical health for these patients. The physically inactive
patients must have access to proven and beneficial physical activity programs as there is
physical activity for every hypertensive patients.

This study has shown that adherence to lifestyle modifications was significantly higher in
females compared to males. This could be due to socio-environmental and cultural reasons
[7,30]. The female hypertensives in the study area may not smoke or use alcohol not
essentially due to their hypertensive condition but could be attributed to societal culture
which frowns at smoking and alcohol use among the female folk. In addition, the females in
the study area enjoy wider leisure-time and domestic-time related activities of daily living
[43]. This could have force them into indulging unwittingly in a relative physical activity. More
s0, higher adherence among the females could be due to the accompaniment of the females
to the hospital by their husbands, children and relatives. This companionship leads to
supervision and monitoring of prescribed hypertension-related lifestyles and other
diverse care.

4.1 Study Implications

Blood pressure control is reportedly poor among hypertensive patients in Nigeria [7,30]. This
may not be exclusively attributed to non-adherence with antihypertensive medications but
not unconnected with non-adherence with lifestyle modifications amidst the strength of the
quality of care. Suffice it to say that substantial risk of cardiovascular events still exists
despite treatment of hypertension with medications in the absence of adherence to lifestyle
modifications. This underscores the relevance of lifestyle modifications as a component
intervention for standard hypertension management. Given the rapidity with which lifestyles
are changing in the study area, it is pertinent for primary care clinicians to inquire for
unhealthy lifestyles during clinical consultations as well as motivate hypertensive patients to
adopt and adhere to appropriate lifestyle modifications for hypertension. The health
information and education on healthy lifestyle is not limited to the control of blood pressure
but also the benefits of lifestyle modifications in prevention of complications of hypertension
and other chronic cardio-metabolic disorders associated with hypertension.

4.2 Study Limitations

The limitations of the study are recognized by the researchers: The reliability of the
qualitative responses on adherence to specific domains of lifestyles were subject to
information bias (systematic error) since some patients couldn’t clinically provide true
responses to adherence to lifestyle factors. However, effort was made to minimize this threat
by pre-testing the questionnaire internally and externally. More so, research assistants
received training and instruction on standard interview procedure and respondents were
assured of anonymity. In addition, socio-cultural background could explain the rarity of some
of the behavioral lifestyle factors among the respondents. In order to minimize recall biases
the questions were structured in a manner that will enable the researcher obtain information
relevant to the objectives of the study. This objectivity was also maintained by not fielding
misleading questions. The researchers ensured that questions were not ambiguous or
presented to the respondents in such a way as to communicate different meanings that
could generate inaccurate and inconsistent responses.
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More so, the sample size for the study was relatively small, but was more than the minimum
estimated sample size for the study and was the number of patients seen within the duration
of the study.

Furthermore, this study was not an all inclusive study on lifestyle factors for hypertension
management but on some selected common lifestyles such as physical activity, alcohol and
tobacco use, dietary consumption of fruits, vegetables, salt and fats and oils. More so, the
assessment for the lifestyle factors was not quantitative as regards the cardiovascular
relevance of Likert ordinal scores for specific domains of lifestyle factors.

5. CONCLUSION

This study has shown that adherence to LSM was 16.4% with no smoking rated highest and
physical activity the lowest. Female gender was significantly associated with adherence.
This study urges consideration to sustain the current level of adherence on smoking while
effort should be made to improve on identified domains of inadequate adherence.

6. FURTHER RESEARCH RECOMMENDATION

Further studies are suggested on quantitative evaluation of adherence to LSMs in order to
further explore the effects of adherence to lifestyle factors on blood pressure control. This
will provide valuable clinical and epidemiological data for collaborative purposes.
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