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The impact of illness perception on adherence to therapeutic regimens

of patients with hypertension in Taiwan

Shiah-Lian Chen, Jen-Chen Tsai and Wen-Lieng Lee

Aims. To examine the predictive effects of illness perception on adherence to therapeutic regimens of patients with hypertension.

Background. Illness perception is an important predictor for adherence to therapeutic regimens. Hypertension is asymptomatic.

How the lay views, especially identity and causal attribution, affect the patients’ adherence to therapeutic regimens need to be

further explored.

Design. A cross-sectional survey.

Methods. Purposive sampling was conducted at the cardiovascular clinics of two teaching hospitals in central Taiwan. A sample

of 277 patients was included in this study. Guided by the Self Regulation Model, a series of variables including socio-

demographic variables, clinical variables, illness representations, identity and causes were evaluated for their relationships with

adherence to the antihypertensive regimen and recommendations of self-management.

Results. Predictors of adherence to prescribed medications in the hierarchical logistic regressions were treatment control, risk

factors and psychological attribution. In the self-management model, we found that symptoms experienced after a hypertension

diagnosis, symptoms for blood pressure prediction, personal control, balance and cultural causal attribution were significant

predictors of adherence to self-management, adding an additional 21% of the variance. The results of analysis of variance

showed that those who were unsure if they had experienced symptoms after a hypertension diagnosis were more likely to self-

regulate (increase or decrease) prescribed medications than those without symptoms.

Conclusions. The findings suggest that the Self Regulation Model may provide a useful framework for understanding and

explaining adherence to therapeutic regimens of patients with hypertension across cultures.

Relevance to clinical practice. Factors that affect the patients’ adherence to prescribed medications and self-management

recommendations differ greatly. Despite its subjectivity, identity showed significantly predictive effects on adherence to self-

management. Understanding patients’ lay views on hypertension allows health professionals providing effective care for better

adherence to therapeutic regimens.
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Introduction

Hypertension is the third leading killer in the world, causing

one in every eight deaths worldwide (World Health Organi-

zation 2003). Despite the availability of effective treatments,

the control rate of hypertension is still around 30%

(Chobanian et al. 2003). In Taiwan, the control rate is also

fairly low (Pan et al. 2001). Non-adherence is a major factor

responsible for the inadequate control (Yiannakopoulou et al.

2005). It is estimated that the mean adherence rate for the
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anti-hypertensive ranges from 50–70% (World Health Orga-

nization 2003) and adherence to non-pharmaceutical thera-

peutic regimens is even lower (Kyngas & Lahdenpera 1999).

Non-adherence may lead to an increased number of adverse

events of cardiovascular disease (Flack et al. 1996), higher

health care costs (Hodgson & Cai 2001) and a worsening

health-related quality of life (Handler 2005). Adherence to

therapeutic regimens is becoming a significantly important

step in campaign to control high blood pressure (HBP).

Many studies have explored the issue of non-adherence

from biomedical and behavioural viewpoints, but very few

have been conducted from patients’ perspectives (Vermeire

et al. 2001). Many theories have been used to understand

patient adherence; however, the Self Regulation Model

(SRM) is useful for understanding how people think about

their illnesses and how this subjective lay viewpoint may

guide individual adherent behaviours and health outcomes. In

particular, the model recognises the impact of socio-cultural

and environmental factors in shaping patient health beliefs

and behaviours through two parallel processes: cognitive and

emotional representations (Leventhal et al. 2003). Many

studies have provided support for the influence of illness

perception on non-adherence to therapeutic regimens (Horne

& Weinman 2002, Jessop & Rutter 2003, Ross et al. 2004),

but some studies found no impact on patient health behav-

iours or behaviour outcomes, especially in samples without

obvious symptoms (Byrne et al. 2005).

According to the assumptions of the SRM, symptoms and

labels are important signs for eliciting the development of

illness representations (IR) and action behaviours. When a

disease label/symptom is presented, patients usually search for

causes to attribute to the illness and correspondingly shape

their actions to cope with the illness (Leventhal et al. 2003).

From a biomedical perspective, hypertension is asymptomatic

with multi-factorial organic causes for which long-term

adherence to therapeutic regimens is required for undesirable

cardiovascular events. But some studies found that the hyper-

tensive does report symptoms (Kjellgren et al. 1998, Kyngas &

Lahdenpera 1999) and the symptom experiences were associ-

ated with treatment adherence (Meyer et al. 1985, Kyngas &

Lahdenpera 1999). Some patients even can predict when their

blood pressure is up by symptom presentation (Meyer et al.

1985) and alter their treatment decision-making accordingly,

even if the estimation may be made incorrectly based on false

assumptions (Pennebaker & Watson 1988).

For Chinese, symptoms and illness attribution are the

major reasons for patients to seek help from the health

professionals as well (Chang 2000). In Taiwanese Chinese

society, three healthcare systems (Western medicine, tradi-

tional Chinese medicine and Taiwanese folk medicine)

simultaneously coexist. Maintaining one’s health is to live

in harmony with social and environmental conditions and

attain an inner ecological balance (Chen & Swartzman

2001). The patient may accept the health recommendations

from different health care systems at the same time and adopt

those that work best for their health problems. The health

care decision is made based on their interpretation of the

illness. For example, when the patients perceive the symptom

as acute, they will seek help from Western medicine. If

individuals attribute their illnesses to external causes such as

feng shui (geomancy) or pa tzu (the specific time of one’s

birth), they are more likely to seek help from Taiwanese folk

medicine. On the contrary, they will take advises from the

traditional Chinese medicine if they attribute the cause of

illness to imbalance between internal and external ecological

environments (Chang 1983, 2000, Chen & Swartzman 2001).

Both symptoms and causal attributions affect patients’ IR

(Leventhal et al. 2003) and also play important roles in

psychopathological processes as well as adaptation of health

threats such as adherence (Kirmayer et al. 1994). The

contents of illness perception and the process of self-regula-

tion for adapting to health threats are strongly influenced by

individual social and cultural contexts (Leventhal et al.

1998). Very few studies explore the relationship between

adherence and illness perception within the Chinese societal

contexts. Guided by the theoretical framework of the SRM,

the aims of the study were to assess the effects of illness

perceptions on adherence to the prescribed medications and

recommendations of self-management of patients with hyper-

tension in Taiwan.

Methods

Participants

A purposive sample of 310 hypertensive patients was

recruited from the cardiovascular clinics of two teaching

hospitals in central Taiwan. Patients who met the criteria

were invited to participate in the study: (1) aged 18 years and

older, (2) with a diagnosis of essential hypertension con-

firmed by a cardiovascular physician and (3) having been

prescribed to an antihypertensive for treating their illness for

at least three months prior to the study. Exclusion criteria

included those patients who were medically unstable as

determined by their cardiovascular physicians, with any

critical or acute episodes, or with a diagnosis of secondary

hypertension or psychological problems. Permission to access

the study sites was granted from the participating hospitals

and ethical approval was obtained from the local human

rights committee. Patients who met the study criteria and
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agreed to participate were asked to sign a consent form.

Anonymity and confidentiality are guaranteed to our partic-

ipants. Complete data were collected from 277 patients.

Instruments

Illness perception questionnaire – revised (IPQ-R)

The original IPQ was developed by Weinman et al. (1996)

and was subsequently revised by Moss-Morris et al. (2002) to

assess patient illness perception. The IPQ-R is comprised of

three components: IR, causes and identity. The IR consists of

38 questions with seven subscales including timeline, timeline

cyclical, consequences, treatment control, personal control,

coherence and emotional representation. All items are ranked

on a five-point response scale ranging from ‘strongly disagree’

to ‘strongly agree’. A higher score indicates a stronger belief

for a specific dimension.

The original ‘cause’ component of the IPQ-R consisted of

18 items with four subscales of psychology, risk factors,

immunity and accident/chance (Moss-Morris et al. 2002). For

the study purpose, two subscales, balance and cultural

attributions, were added to assess causal attributions from

the perspectives of traditional Chinese medicine and Taiwan-

ese folk medicine. The items of accident and germs in the

original causal component were excluded, because they were

irrelevant to the aetiology of hypertension. Instead, an item of

‘physiological changes in the blood vessels’ was added.

Finally, a total of 22 items, scored on a five-point scale from

1 (strongly disagree) – 5 (strongly agree), was included in the

cause component.

Identity was measured by two sets of items: identity scores

(symptom related to HBP) and identity monitoring (symp-

toms used to monitor their HBP) (Leventhal et al. 1998,

Jessop & Rutter 2003). The identity score was obtained by

asking a patient to rate 32 symptoms which might be

hypertension related by selecting from a range of autonomic,

sensory and psychosomatic domains as well as possible side

effects of the medication (Pennebaker et al. 1982, Pennebaker

& Watson 1988, Kjellgren et al. 1998). Only those symptoms

that were identified by patients as hypertension related were

counted in the identity score. A higher score of identity

indicated that more symptoms were experienced by a patient.

To assess patient alternative for monitoring their disease

status, two other items were asked to indicate if they had

experienced symptoms after the hypertension diagnosis and if

they could predict HBP through symptom presentation on a

ordinal response scale of yes, uncertain, or no.

Some studies have provided good evidence for the psycho-

metric properties of the English IPQ-R (Moss-Morris et al.

2002, Hagger & Orbell 2005). Still we evaluated the

reliability and validity of the Chinese IPQ-R in our sample

before use. A series of factor analysis using principal axis

analysis (PAA) were undertaken to validate the factorial

structures of the Chinese IPQ-R. First of all, the 38 items of

the IR were entered into a PAA with equamax rotation.

However, three items were deleted because the factor

loadings were <0Æ3. The remaining 35 items of the IR in a

second PAA produced seven factors and accounted for

58Æ92% of the variance with factor loadings of ‡0Æ40. The

seven factors were consequences, timeline cyclical, illness

coherence, personal control, emotional representation, time-

line and treatment control, which respectively explained

20Æ94, 12Æ46, 6Æ66, 6Æ14, 4Æ76, 4Æ14 and 3Æ53% of the

variance.

Secondly, the factor structure of the 22 causal items was

examined by a PAA with varimax rotation. The items of

hereditary, pollution and physiological changes in blood

vessels were deleted because they were loaded on the

psychological attribution or with low factor loadings. Even-

tually, a four-factor solution was extracted which explained

56Æ22% of the variance. The four factors were psychological

attribution, balance, culture and risk factor and these

respectively accounted for 27Æ88, 11Æ14, 8Æ99 and 8Æ20% of

the explained variance. The psychological attribution was

similar to the scale identified by Moss-Morris et al. Six items

contain in the balance subscale, including weather, sleepless-

ness, parchedness or blood impassability, immunity, aging

and poor medical care in my past. Only three items (smoking,

alcohol consumption and dietary or eating habits) were

loaded on the risk factor and three items (feng shui, pa tzu

and bad luck) were loaded on the cultural component.

Cronbach’s alpha for the Chinese IPQ-R ranged from 0Æ65–

0Æ86 (Table 2).

The adherence inventory

The Medication Adherence Inventory (MAI) and the Inven-

tory of Adherence to Self-Management (IASM) were designed

to assess a patient’s adherence to the prescribed medication

and self-management activity on a scale of five points. The

MAI was modified from Hu et al. (1996) Inventory of

Medication Compliance. Three more items were added to

encompass the attributes of unintentional non-adherence to

the medication regimen. Eventually, 13 items were included

in the MAI, containing three subscales: the decrease type of

dosage deviation (subtracting dosage, frequency and types of

medications, taking only part of the prescribed medication,

did not consume all the prescribed medication), increase type

of dosage deviation (adding dosage, frequency and types of

medications) and un-intentional type such as taking medica-

tion intermittently, drug holiday and deviation in timing,
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forgetting and stopping to take mediation (Velligan et al.

2006). The scores of the negative statement were reversed,

with a higher score indicating a greater adherence rate. For

the data analysis, patients were further classified into two

groups (low and high adherence) according to the mean

adherence rate. Eighty percent was used as a cutoff point,

because an adherence rate of 80% to one’s prescribed med-

ication is necessary to achieve optimal control of blood

pressure (Haynes et al. 1976).

The factor structures of the MAI were assessed by a PAA

with oblimin rotation. A three-factor solution was extracted

which explained 68Æ77% of the total variance. These factors

were made up of five, three and five items labelled the

decreasing type, increasing type and un-intentional type and

respectively accounted for 48Æ75, 13Æ03 and 6Æ98% of the

variance. Concurrent validity of the MAI was found in the

significant correlations between diastolic blood pressure

(DBP) and the total score of the MAI (r = �0Æ15,

p = 0Æ018) as well as the score of unintentional type

(r = �0Æ19, p = 0Æ002). The score of decrease type was

negatively associated with the symptoms related to side

effects of medications (r = �0Æ14, p = 0Æ022).

The IASM is a self-developed instrument based on a

literature review and consists of 14 items with four subscales:

an unhealthy diet (extra seasonings, eating salty food, fatty

meat, viscera and fried food), a healthy diet (change of diet

habits, increase consumption of fresh food or vegetables,

attending to food labelling and a diet for weight control),

exercise regimen and appointment keeping. Each item has a

five-point response format ranging from 1 (never)–5 (always).

A higher score indicates a greater adherence to self-manage-

ment recommendations. In a PAA analysis of the IASM, the

oblimin rotation method yielded four factors in the final

solution. However, the factor of appointment keeping was

eliminated because the internal consistency was low (Cron-

bach’s a = 0Æ38). The remaining three factor solutions

accounted for 56Æ13% of the IASM variance. The explained

variances were 24Æ48, 17Æ23 and 14Æ41% respectively for the

factors of an unhealthy diet, a healthy diet and exercise

regimens. Adequate internal consistency of the adherence

measures was also found (Table 2).

Data analysis

Data were analysed using SPSSSPSS version 11Æ0 for window

(SPSS, Chicago, IL, USA). Descriptive statistics were used to

characterise the basic data of the sample. Potential associa-

tions or differences between independent variables and the

adherence scores were examined using correlational analyses

or one-way analysis of variance (ANOVAANOVA). The predicting

factors of adherence to self-management were evaluated

using multiple linear regressions with a hierarchical strategy

for dependent variables that were continuous. A hierarchical

logistic regression was used for the categorical variable of

medication adherence. Prior to analysis, the total score of the

IASM was examined for congruence with the regression

assumptions. The data fit a normal distribution. Residuals of

the dependent variables met the requirement for homosce-

dasticity. Independent variables that correlated with the total

scores of MAI and IASM were entered into the initial step of

the separate multivariate regression models as covariates. The

scores of the IPQ-R were then offered as potential indepen-

dent predictors in the second step of the regression models.

Results

Descriptive findings

Table 1 summarises the demographic and illness character-

istics of the sample. Most of the sample were male (59Æ9%),

were married (87Æ7%), were living with family (88Æ1%), were

unemployed/retired (64Æ5%) and had limited accessibility to

the hospital (53Æ1%). About 51Æ3% of the respondents

received years of education less than six years. The mean

age of the sample was 65Æ96 (SD 12Æ31) years, with a mean

duration of hypertension of 10Æ46 (SD 8Æ41) years.

The mean values of blood pressure were 139Æ53 (SD

14Æ94) mmHg for systolic blood pressure (SBP) and

79Æ60 (SD 11Æ80) mmHg for DBP. The average numbers

of medications were 5Æ66 (SD 3Æ33). Over half of the

respondents had a family history of hypertension (53Æ1%)

and were afflicted with at least one other disease (55Æ6%).

The majority of the respondents was non-smokers (59Æ2%)

and did not have diabetes (80Æ1%) or hyperlipidaemia

(63Æ4%). About 43Æ7% of the sample experienced symp-

toms after a hypertension diagnosis. Thirty-eight percent of

the sample would predict their HBP by symptom presen-

tations.

The descriptive information of the measures is presented in

Table 2. To compare the scores of the subscales, average

means were divided by the number of total items. For the IR

component, the highest scores were found for the timeline

and treatment control, following by personal control. The

lowest scores were found for the timeline cyclical, conse-

quence and emotional representation, indicated stability of

disease variation and little emotional response aroused by the

illness. Most patients thought their illness was caused by

psychological and risk factor attributions. Adherence to

prescribed medication was high and 82Æ3% of the patients

exhibited ‡80% adherence to the prescribed medications.
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The mean adherence rate for self-management was about

63%. The lowest adherence scores were found for

un-intentional adherence and adherence to a healthy diet.

Relationships between illness perceptions and adherent

variables

The intercorrelations between the measures are displayed in

Table 3. Except for identity and emotional representation,

significant associations were found between the rest of the

IPQ-R scores and the adherence scores. Treatment control

and personal control were positively associated with most of

the adherence scores. Timeline cyclical and consequences

were negatively correlated with most subscales of the MAI;

and coherence, timeline, balance attribution and risk factors

were significantly correlated with most subscales of the

IASM. The strongest correlation was found between the score

of IASM and personal control.

The mean group differences of adherence variables and

identity monitoring groups were analysed by ANOVAANOVA.

Significant differences were found by symptoms after a

hypertension diagnosis in the adherence scores of decrease

type (F = 3Æ95, p = 0Æ020), increase type (F = 3Æ64,

p = 0Æ028), the total score of the IASM (F = 5Æ13,

p = 0Æ007), unhealthy diet (F = 4Æ02, p = 0Æ019) and exercise

regimens (F = 4Æ02, p = 0Æ019). Post-hoc analyses of Scheffe

found that those who were uncertain about symptoms

presentation after a hypertension diagnosis had significantly

Table 1 Summary of demographic data and illness characteristics

Variables N (%) Mean (SD)

Gender

Male 166 (59Æ9%)

Female 111 (40Æ1%)

Marital status

Married 243 (87Æ7%)

Others 34 (12Æ3%)

Living arrangement

Alone 33 (11Æ9%)

Not alone 244 (88Æ1%)

Employment status

Employed 97 (35Æ5%)

Unemployed/retired 180 (64Æ5%)

Accessibility

Yes 130 (46Æ9%)

No 147 (53Æ1%)

Education level

0–6 years 142 (51Æ3%)

>6 years 133 (48Æ0%)

Missing 2 (0Æ7%)

Family history of hypertension

No 130 (46Æ9%)

Yes 147 (53Æ1%)

History of diabetes

No 221 (80Æ1%)

Yes 56 (19Æ9%)

History of hyperlipidaemia

No 176 (63Æ4%)

Yes 101 (36Æ6%)

Comorbidity

No 123 (44Æ4%)

Yes 154 (55Æ6%)

Smoke

No 164 (59Æ2%)

Yes 107 (38Æ6%)

Missing 6 (2Æ2%)

Symptom after diagnosis

Yes 121 (43Æ7%)

Uncertain 86 (31Æ0%)

No 68 (24Æ5%)

Missing 2 (0Æ7%)

HBP prediction

Yes 106 (38Æ3%)

Uncertain 82 (29Æ6%)

No 87 (31Æ4%)

Missing 2 (0Æ7%)

Age 65Æ96 (12Æ31)

History of hypertension (year) 10Æ46 (8Æ41)

Systolic blood pressure 139Æ53 (14Æ94)

Diastolic blood pressure 79Æ60 (11Æ80)

Numbers of medications 5Æ66 (3Æ33)

Symptoms related to medication 0Æ65 (1Æ28)

Table 2 Distribution of scores for the measures

Variable Item Mean SD

Mean

by

items

Cronbach’s

a

Symptom 32 9Æ54 5Æ49 0Æ84

Identity 3Æ19 3Æ99

Representation 35

Timeline 5 18Æ71 2Æ92 3Æ74 0Æ79

Timeline cyclical 4 10Æ16 3Æ10 2Æ54 0Æ83

Consequence 5 12Æ77 3Æ65 2Æ55 0Æ81

Personal control 6 20Æ79 3Æ35 3Æ47 0Æ77

Treatment control 4 14Æ95 1Æ90 3Æ74 0Æ65

Coherence 5 15Æ52 3Æ67 3Æ10 0Æ80

Emotional 6 15Æ91 4Æ70 2Æ65 0Æ86

Cause 19

Psychological 7 22Æ60 5Æ08 3Æ22 0Æ82

Balanced 6 18Æ55 3Æ97 3Æ09 0Æ72

Cultural 3 6Æ30 2Æ09 2Æ10 0Æ80

Risk factor 3 9Æ39 2Æ71 3Æ13 0Æ73

Medication 13 59Æ95 6Æ29 4Æ61 0Æ89

Increase 3 14Æ54 1Æ42 4Æ84 0Æ90

Decrease 5 23Æ47 2Æ84 4Æ69 0Æ89

Unintentional 5 21Æ95 3Æ08 4Æ39 0Æ74

Self-management 12 42Æ08 6Æ90 3Æ59 0Æ70

Healthy diet 5 15Æ74 4Æ27 3Æ14 0Æ70

Unhealthy diet 5 19Æ88 3Æ05 3Æ97 0Æ72

Exercise 2 6Æ35 3Æ00 3Æ17 0Æ96
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lower adherence scores in the decrease type, the total scores

of the IASM, unhealthy diet and exercise than those without

symptom experience. By the HBP prediction, those who

could predict their HBP by symptom presentation had lower

scores in the unhealthy diet (F = 8Æ53, p < 0Æ001) and total

score of the IASM (F = 3Æ48, p = 0Æ043) than those who

could not predicted or uncertain about their HBP

prediction.

Hierarchical regression

The effects of the potential predictors of both the MAI and

the IASM were separately examined in a hierarchical regres-

sion analysis. As shown in Table 4, patients who lived with

their family were 3Æ8 times more likely to adhere to

prescribed medications than those who lived alone. Patients

with a history of hyperlipidaemia were 3Æ7 times more likely

Table 3 Intercorrelations between the independent and dependent variables

Items

Adherence to medication Adherence to self-management

Total Increase Decrease Un-intentional Total Healthy diet Unhealthy diet Exercise

Identity –0Æ09 –0Æ04 –0Æ10 –0Æ06 –0Æ04 –0Æ02 0Æ02 –0Æ07

Timeline 0Æ09 0Æ10 0Æ04 0Æ09 0Æ15* 0Æ10 0Æ10 0Æ02

Timeline cyclical –0Æ20*** –0Æ15* –0Æ17** –0Æ18** –0Æ05 0Æ05 –0Æ01 –0Æ05

Consequence –0Æ12* –0Æ04 –0Æ11 –0Æ11 –0Æ10 –0Æ02 –0Æ07 –0Æ09

Personal control 0Æ14* 0Æ12* 0Æ12 0Æ12* 0Æ30*** 0Æ34*** 0Æ06 0Æ11

Treatment control 0Æ20*** 0Æ17** 0Æ17** 0Æ18** 0Æ18** 0Æ16* 0Æ11 0Æ01

Coherence 0Æ10 0Æ05 0Æ10 0Æ09 0Æ14* 0Æ16** 0Æ07 0Æ02

Emotional –0Æ09 –0Æ01 –0Æ08 –0Æ09 –0Æ02 0Æ10 –0Æ08 –0Æ07

Psychological –0Æ23*** –0Æ11 –0Æ20*** –0Æ23*** –0Æ17** –0Æ10 –0Æ10 –0Æ19***

Balanced –0Æ10 –0Æ09 –0Æ06 –0Æ07 –0Æ20** –0Æ22*** –0Æ04 –0Æ09

Cultural –0Æ19** –0Æ14* –0Æ18** –0Æ16** –0Æ30*** –0Æ25*** –0Æ19*** –0Æ05

Risk factor –0Æ08 –0Æ01 –0Æ05 –0Æ11 –0Æ15* –0Æ13* –0Æ13* –0Æ03

*p < 0Æ05; **p < 0Æ01; ***p < 0Æ001.

Table 4 Hierarchical logistic regression analysis of adherence to medication

Step Variables entered OR (95% CI) p-value OR(95% CI) p-value

1 Age 1Æ01 (0Æ97–1Æ03) 0Æ984 1Æ01 (0Æ97–1Æ04) 0Æ962

Living alone (1 = yes; 2 = no) 2Æ28 (0Æ94–5Æ51) 0Æ068 3Æ81 (1Æ33–10Æ90) 0Æ013

Drug number 1Æ06 (0Æ95–1Æ20) 0Æ654 1Æ09 (0Æ95–1Æ25) 0Æ214

History of hypertension 0Æ99 (0Æ95–1Æ03) 0Æ312 0Æ99 (0Æ95–1Æ05) 0Æ843

SBP (1 = £140; 2 = >140) 0Æ54 (1Æ38–7Æ26) 0Æ087 0Æ45 (0Æ20–1Æ03) 0Æ056

History of hyperlipidaemia

(1 = no; 2 = yes)

3Æ16 (1Æ38–7Æ25) 0Æ007 3Æ74 (1Æ45–9Æ65) 0Æ031

2 Identity 0Æ99 (0Æ90–1Æ01) 0Æ873

Symptoms after (yes) 0Æ96 (0Æ33–2Æ82) 0Æ842

Symptoms after (uncertain) 0Æ64 (0Æ22–1Æ84) 0Æ406

Timeline 0Æ94 (0Æ81–1Æ08) 0Æ391

Timeline cyclical 0Æ89 (0Æ77–1Æ04) 0Æ139

Consequence 0Æ91 (0Æ78–1Æ05) 0Æ191

Personal control 1Æ03 (0Æ91–1Æ17) 0Æ646

Treatment control 1Æ30 (1Æ04–1Æ61) 0Æ017

Coherence 0Æ99 (0Æ87–1Æ13) 0Æ921

Emotional 1Æ14 (1Æ00–1Æ31) 0Æ056

Balanced 1Æ08 (0Æ95–1Æ22) 0Æ257

Psychological 0Æ85 (0Æ76–0Æ94) 0Æ002

Cultural 0Æ83 (0Æ67–1Æ03) 0Æ097

Risk factor 1Æ24 (1Æ05–1Æ47) 0Æ013

Block 1: v2 = 18Æ29, p = 0Æ006, Cox and Snell R2 = 0Æ07.

Block 2: v2 = 36Æ28, p < 0Æ001, Cox and Snell R2 = 0Æ20.
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to report higher adherence score than those without the

history. For the IPQ-R components, three variables were

statistically significant and independent predictors of medi-

cation adherence: stronger beliefs of treatment control, less

causal attributions to psychological factors and more attri-

bution to causality of risk factors. The overall regression

model was statistically significant (v2 = 36Æ28, p < 0Æ001)

and explained 20% of the variance in the medication

adherence. The ratio of case numbers to independent

variables for logistic regression in this study is 13:1, which

meets the requirement of a preferred ratio of 10:1–20:1. The

value of the Hosmer–Lemeshow goodness-of-fit (v2 = 5Æ58,

p = 0Æ69) indicated that the logistic model has adequate fit

(Hosmer & Lemeshow 2000, Meyers et al. 2006).

For the model of adherence to self-management, at step 1,

the set of demographic variables was entered and accounted

for 13% (F = 6Æ83, p < 0Æ001) of the variance. Those

patients who were older, have a longer history of hyperten-

sion and were well educated were more likely to adhere to

self-management. At step 2, after controlling for the contri-

bution of socio-demographic variables, significant predictors

of adherence to self-management were: those who had

symptoms (b = �0Æ20, p = 0Æ009), who were uncertain about

symptoms presentation after a hypertension diagnosis

(b = �0Æ30, p < 0Æ001), who were uncertain about HBP

prediction by symptoms (b = 0Æ15, p = 0Æ030), personal

control (b = 0Æ24, p < 0Æ001), balance attribution

(b = �0Æ23, p = 0Æ003) and cultural attribution (b = �0Æ14,

p = 0Æ032) (Table 5). The IPQ-R variables contributed an

additional 21% of the variance (F = 3Æ90, p < 0Æ001). Both

variance inflation and tolerance values were examined for the

possible presence of multicollinearity. The values of variance

inflation were £2 and the tolerances were greater than 0Æ43,

revealing no violations of the regression assumptions (Meyers

et al. 2006).

Discussion

The findings of the study indicated that after controlling the

influence of clinical and demographic variable, illness per-

ception had a significant influence on both adherence to the

antihypertensive regimens and the self-management recom-

mendations. The results were consistent with the theoretical

prediction of the SRM (Leventhal et al. 1998, 2003) and the

findings of previous studies (Patel & Taylor 2002, Ross et al.

2004). The significant predictive variables for adherence to

prescribed medications and self-management greatly differed.

Patients who had a hyperlipidaemia, were living with their

families, believed that their hypertension could be cured or

controlled, attributed their illness more to risk factors and

less to psychological causality were more likely to adhere to

prescribed medications. Comparatively, patients who were

more likely to adhere to self-management were those who

were older, were well educated, had a longer history of

hypertension, lacked symptom experience after a hyperten-

sion diagnosis, were uncertain if they could predict their HBP

by symptoms, had stronger beliefs of personal control over

their hypertension and attributed their illness less to balance

and cultural causality.

IR and adherence

Treatment control was a significant predictor of medication

adherence, while personal control significantly predicted

adherence to self-management. Similar to the findings of

Table 5 Hierarchical regression analysis of adherence to self-

management

Step Variables entered

Self-management

Beta Beta

1 Age 0Æ26*** 0Æ30***

History of hypertension 0Æ09 0Æ13*

Accessibility (1 = yes; 2 = no) –0Æ15* –0Æ11

Smoking (1 = no; 2 = yes) –0Æ12 –0Æ10

Education (1 = £6 year;

2 = >6 year)

0Æ23*** 0Æ14*

2 Identity� 0Æ07

Symptoms after (yes)� –0Æ20**

Symptoms after (uncertain) –0Æ30***

HBP prediction (yes)§ 0Æ03

HBP prediction (uncertain) 0Æ15*

Timeline –0Æ04

Timeline cyclical 0Æ08

Consequence –0Æ10

Personal control 0Æ24***

Treatment control 0Æ01

Coherence –0Æ01

Emotional 0Æ15

Balanced –0Æ23**

Psychological –0Æ01

Cultural –0Æ14*

Risk factor –0Æ10

R2 0Æ13 0Æ34

Adjusted R2 0Æ11 0Æ28

DR2 0Æ13*** 0Æ21***

Beta, standardised coefficients in the final model.

*p < 0Æ05; **p < 0Æ01; ***p < 0Æ001.
�Identity is the symptom indicated by patients as being hypertension

related.
�§Items that used to assess identity monitoring were rated on a tri-

chotomous response scale; ‘no symptom’ is the compared group.
�Symptoms experienced after a hypertension diagnosis.
§HBP predictions by symptoms.
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previous studies, patients are more likely to be motivated to

adhere to prescribed medications if they believe that treat-

ment may bring beneficial effects to their situation (Meyer

et al. 1985, Jessop & Rutter 2003) and the perception of an

individual’s ability to manage his/her health threat is a key to

adhere to health recommendations (French et al. 2006).

Positive beliefs of control may improve patients’ sense of

self-efficacy (Lau-Walker 2004) as well as problem-focused

coping strategies and bring about positive adaptive outcomes

(Hagger & Orbell 2003). This finding also provides empirical

evidence to support significance of a distinction between

personal control and treatment control in understanding the

influence of illness perception on patient adherence (Moss-

Morris et al. 2002). However, Horne and Weinman (2002)

suggested that treatment representations are usually inter-

played with patients’ illness perception and are substantially

predictive to medication adherence. Adding the variable of

treatment belief in the framework of SRM may enhance the

power of explained variance in studies of medication adher-

ence (Horne et al. 1999). Further studies should be conducted

in a more comprehensive design incorporating individual

treatment representations in SRM studies of medication

adherence.

However, some studies found that lower personal control

to be predictive to medication adherence (Patel & Taylor

2002, Ross et al. 2004) rather than that of treatment control.

The difference may result from the cultural consideration of

collective social orientation in Chinese. In collectivistic

cultures, maintaining social order and functioning of the

group (such as family) are the primary concern in the society

(Chen & Swartzman 2001, Chun & Chesla 2004). It is

necessary for patients to respect the authoritative prescription

for favourable outcomes of their disease. In addition, most of

the patient did not live alone. The family members may help

the patient to follow the prescribed medications in some way,

so that role obligation of the patient may be fulfilled in the

group as soon as possible.

Causal attribution and adherence

Previous studies did not find support for associations between

adherence and perceived causes of hypertension (Meyer et al.

1985, Patel & Taylor 2002, Ross et al. 2004). Our findings

indicate that both risk factor and psychological attributions

were significantly predictive of adherence to the prescribed

medication, while balance and cultural attributions were

significantly and independently predictive of adherence to

self-management. The findings indicate causal explanations

of illness are necessary for adaptation to health threat in

Chinese patients. It seems to imply that for the pharmaco-

logical therapy, the patients may assume the explanation of

illness attribution from the viewpoint of health professionals

(the Western view). Yet, the beliefs of causal attributions

developed from the patients’ social-cultural context are more

influential predictive of adherence to self-management. This

statement is correspondent with the argument of Kirmayer

et al. (1994) that the Western patient tend to attribute illness

causes to personal factors (such as attitudes, risk factors and

psychological explanations), while people in Asian societies

are more likely to attribute them to situational or contextual

factors. However, cultural and balanced attributions are

external. Patients who believe that their illness is caused by

external factors may perceive there to be less controllability

of behavioural outcomes (Jessop & Rutter 2003). As a result,

the patient may be less likely to be motivated to adhere to

their therapeutic regimens.

On the contrary, the internal factor of psychological

attribution did predict its positive effect in the medication

model. The patients who were less likely to believe that they

had caused their hypertension by psychological attribution

were more likely to adhere to the prescribed medication.

Causal explanations not only represent the possibility of

control over specific events, but may also be associated with

social as well as moral responsibility and blame (Kirmayer

et al. 1994). In Chinese, emotional inhibition and control

may consider a sign of social competency and psychological

maturation and self-control of emotional reactions is essential

for establishing and maintaining a harmonious inner system

as well as social relationships (Chen & Swartzman 2001).

The less the one attributes his/her illness to psychological

factors, the less psychological symptoms he/she may report

(Kirmayer et al. 1994), the more capability he/she may be

able to adapt to the health threat.

Identity and adherence

We did not detect any association between identity scores and

adherence. The finding may be because of the low identity

score and a fairly stable disease progression. Compared to the

findings in patients with rheumatoid arthritis (7Æ26), chronic

fatigue syndrome (9Æ39) (Moss-Morris & Chalder 2003), or

diabetics (7Æ60) (Paschalides et al. 2004), the mean score of

identity in this study was low (3Æ19). Some studies also

reported no significant relationships between identity and

adherence to therapeutic regimens if identity scores of patients

were low (Horne & Weinman 2002, Byrne et al. 2005).

But, identity monitoring was found to be significant

predictive to adherence to self-management. Those who

reported more symptoms and uncertain whether they have

symptom presentation were more likely less to adherent to
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the therapeutic regimens. These findings indicate that some of

the patient experienced symptoms after a hypertension

diagnosis, but did not know if they are hypertension related

(low identity scores). Despite its subjectivity, symptom

monitoring does somehow affect patient adherence to self-

management recommendations. According to the SRM,

identity is defined by both an abstract label (such as

hypertension) and concrete somatic symptoms (Leventhal

et al. 1998). When experiencing symptoms, individuals will

compare them with pre-existing ideas of illness attribution

and link to a disease label. On the other hand, individuals will

seek disease label for symptoms (Baumann & Leventhal

1985, Leventhal et al. 1998). Existence of the symptom

monitoring implies that patients need to define the abstract

concept such as hypertension in concrete observations (Meyer

et al. 1985). However, from the perspective of health

professionals, hypertension is asymptomatic. Once patients

report symptoms after a diagnosis, a discrepancy between

symptom attributions of patients and health professionals

may arise. Eventually, patients may adopt the perspective of

professionals temporarily, but they will continue to try to

understand their symptom experience based on personal

perceptions, not the illness entity (Pennebaker et al. 1982,

Skelton 1991). The more symptoms a patient experience, the

more conflicts may arise from symptom appraisal and a lower

rate of adherence may result. Without recognition of the

patients’ lay views of symptoms or over emphasis of the

asymptomatic nature of hypertension may incidentally dis-

rupt patients’ coherent system of self in the adaptive process

(Leventhal et al. 2003) and create more barriers to adherence

to therapeutic regimens.

Limitations

There are several limitations to the study. First of all, this was

a cross-sectional study of a convenience sample drawn from

the patients with hypertension in central Taiwan. Our findings

might not be able to be generalised beyond this population.

The causal relationships between illness perception and

adherence also cannot be determined in this study design.

Secondly, the mean adherence rate in this study was higher

than the findings of national survey studies (World Health

Organization 2003), but similar to the finding of clinical trials

(Hamilton 2003). The high adherence rate may be due to the

following reasons. The patients were attended by cardiovas-

cular specialists with standardised treatment protocols for

disease treatment over 10 years in the outpatient clinics of the

teaching hospitals and their mean blood pressure was below

140/80 mmHg. Thus, they may more-closely adhere to

physician prescriptions because of trust or satisfaction with

the desirable therapeutic outcomes. With a mean duration of

hypertension history of 10, the patient may also be more

capable to manage their therapeutic regimens and lead to a

higher adherence rate. However, further validation of the

findings with a larger sample size is suggested.

The technique of a self-report survey may also possibly

contribute to overestimation of the adherence rate. Self-

report method for assessing medication adherence has been

questioned about its accuracy and the electronic monitoring

devices have been suggested to be the gold standard measure.

Yet, some studies found that adherence assessing by self-

report survey was significantly correlated with the results of

the Medication Events Monitoring System (MEMS)

(Hamilton 2003) and a self-report tool was useful to assess

adherence in busy setting like clinical areas (Schroeder et al.

2006). The MAI identifies the most common types of non-

adherence found in clinical areas and evidences of satisfac-

tory factorial validity and concurrent validity of the tool were

verified. A quick brief of non-adherence pattern in the clinical

areas may allow the health professional to provide specific

education needs for promoting patients’ adherence to ther-

apeutic recommendations.

Finally, the IPQ-R is a tool designed for generic use with all

patients but not for patients with particular disease. Even

though we have developed disease-specific symptoms and

causal items for patients with hypertension, these items still

may not sufficient to fully disclose the patients’ belief about

their illness.

Conclusions

The findings of the study found significant predictors of

adherence to prescribed medication and self-management are

very much different. It seems that patients adopt the view of

the health professional when considering adherence to

medication, while the patients’ lay views of illness affect

adherence to self-management. Health professionals need to

acknowledge possible gaps between a layman’s view and the

professional viewpoints of the illness, when giving medical

advices in clinical encounters. Special attention should be

given to those who have somatic complaints and attribution

of their hypertension to psychological, balance and cultural

causes, even though those views are essentially subjective.

Lack of recognition of the lay beliefs may contribute to non-

adherence to therapeutic regimens and lead to ineffective

control of the HBP. The findings of the study contribute to

the research community distinctively by identifying the

possible role of the identity and cultural specific attributions

of illness in adherence to therapeutic regimens of patients

with hypertension. Yet, the meaning of identity and its
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effects on health behaviour decisions need to be further

clarified.
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