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Abstract: Background:  Adherence to treatment is a cornerstone regarding progression of
coronary heart disease, which is the most common cause of death among females.
Coronary heart disease in women has special characteristics: the conventional risk
factors are more harmful to females than males, accumulation of risk factors is
common, and the female gender is related to nontraditional risk factors such as
gestational diabetes and preeclampsia. Additionally, worse outcomes, higher incidence
of death, and complications after percutaneous coronary intervention have been
reported more often among females than among male patients.
Objective: To test a model of adherence to treatment among female patients with
coronary heart disease after a percutaneous coronary intervention.
Methods: A cross-sectional, descriptive and explanatory survey was conducted in 2013
with 416 CHD patients, of which 102 female patients were included in this sub-study.
Self-reported instruments were used to assess female patient adherence to treatment.
Data were analyzed using descriptive statistics and a structural equation model.
Results: Motivation was the strongest predictor for female patients’ perceived
adherence to treatment. Informational support, physician support, perceived health,
and physical activity were indirectly, but significantly, associated with perceived
adherence to treatment via motivation. Furthermore, physical activity was positively
associated with perceived health, while anxiety and depression were negatively
associated with it.
Conlusions: Secondary prevention programs and patient education have to take into
account individual or unique differences. It is important to pay attention to issues that
are known to contribute to motivation rather than to reply on education alone to
improve adherence.
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Adherence to treatment of female patients 

with coronary heart disease after a 

percutaneous coronary intervention 

 

Background:  Adherence to treatment is essential to prevent progression of coronary heart 

disease, which is the most common cause of death among females. Coronary heart disease in 

women has special characteristics: the conventional risk factors are more harmful to females 

than males, accumulation of risk factors is common, and women have nontraditional risk factors 

such as gestational diabetes and preeclampsia. Additionally, worse outcomes, higher incidence 

of death, and complications after percutaneous coronary intervention have been reported more 

often among females than among male patients. 

Objective: To test a model of adherence to treatment among female patients with coronary 

heart disease after a percutaneous coronary intervention. 

Methods: A cross-sectional, descriptive and explanatory survey was conducted in 2013 with 

416 CHD patients, of which the 102 female patients were included in this sub-study. Self-

reported instruments were used to assess female patient adherence to treatment. Data were 

analyzed using descriptive statistics and a structural equation model. 

Results: Motivation was the strongest predictor for female patients’ perceived adherence to 

treatment. Informational support, physician support, perceived health, and physical activity 

were indirectly, but significantly, associated with perceived adherence to treatment via 

motivation. Furthermore, physical activity was positively associated with perceived health, 

while anxiety and depression were negatively associated with it.  
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Conclusions: Secondary prevention programs and patient education have to take into account 

individual or unique differences. It is important to pay attention to issues that are known to 

contribute to motivation rather than to reply on education alone to improve adherence.  

Keywords: Coronary heart disease, percutaneous coronary intervention, adherence to treatment 
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Background 

Coronary heart disease (CHD) is the most common cause of cardiovascular 

disease (CVD), which is the leading cause of death worldwide.1-2 Traditionally CHD has been 

understood as a male public health problem, thus the majority of the evidence is based on the 

male-based population studies. However, the prevalence of CHD is decreasing among men 

and is becoming an important chronic disease and major cause of death among women. The 

proportion of all deaths attributable to CHD is higher in women than in men, accounting for 

49% of all deaths in women and 40% of all deaths in men in Europe.1 This trend will continue 

in the future, because the life expectancy of women is higher than men, especially in 

developed countries.  Consequently, the proportion of women with CHD will continue to 

grow and focus on older women.3   

Females present with CHD approximately 10 years later than men. A potential 

explanation is assumed to be a protective effect from estrogens prior to menopause.4-5 Men 

over 65 years old have double and women triple the risk of CHD occurrence compared to 

those under 65 years of age.6-7 

Considering the chronic nature of CHD, adherence to secondary prevention 

measures is essential to prevent CHD progression and improve prognosis. In this study, 

adherence to treatment was conceptualized according to the Kyngäs theory of adherence of 

people with chronic disease, which emphasizes an active, intentional and responsible process 

of care in which CHD patients after percutaneous coronary intervention (PCI) work to 

maintain their health in collaboration with healthcare professionals.9 Adherence includes 

adherence to medication and to a healthy lifestyle, such as diet, physical activity, and smoking  

cessation, when applicable, as well as reduced alcohol consumption.8-11  
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Adherence to treatment, and in particular to a healthy lifestyle, of female CHD 

patients after PCI is important—it is associated with a significantly decreased risk of CHD 

among females with high genetic risk.12 Additionally, conventional CHD risk factors, such as 

smoking, hypertension and dyslipidemia, have been found to be more harmful to women than 

to men regarding the development and progression of CHD. The accumulation of risk factors 

and an increasing prevalence of hypertension, obesity, and diabetes are more common in 

women than in men.12-13 Of concern is that females are often unaware of their risk for CHD.14 

Additionally, women have unique risk factors such as gestational diabetes and preeclampsia,15 

which are related to a 2- to 3-fold risk of CHD in advanced age females.15 Moreover, women 

diagnosed with CHD tend to have more co-morbidities, including diabetes, atrial fibrillation, 

chronic kidney disease, peripheral arterial disease and heart failure hypertension, at the time 

of the presentation of CHD compared to men.12,17  

  The issues related with CHD pathophysiology, prognosis, conventional risk 

factors, and medication have been thoroughly studied.18-19 Additionally, the association 

between certain psychological factors and CHD has gained increased attention, especially in 

long-term chronic conditions where full recovery is unlikely.20 In particular, perceived health21 

and social support22 have been points of interest. Perceived health describes patients’ 

perceptions of their own health and health-related quality of life.21 Poor perceived health is an 

independent predictor for mortality23 and morbidity24, as well as new cardiac events, for patients 

with CHD.25 Women perceive their health as worse 21,26 and report anxiety and depression more 

often compared to men after PCI.27  

Social support has been defined as a dynamic interpersonal process centered on 

the reciprocal exchange of information which changes across contexts. Social support is 

manifested between providers and recipients; depending on its context, social support might 
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appear multifaceted.28 Low social support reduces good prognoses among patients with CHD 

and is related with higher mortality in patients with CHD.22,29  

PCI as a revascularization method has become the treatment of choice for CHD 

compared with coronary artery bypass crafting (CABG) in acute and elective care settings 

when it is medically possible and justified. PCI leads to a more rapid recovery and short-term 

improvements in overall health status.30 However, worse outcomes, higher incidence of death, 

and several complications after PCI have been reported more often among females than 

males,31 and  women have a higher mortality rate after primary PCI than men.32 

Because CHD is women has unique manifestations, it is important to identify 

how women adhere to secondary prevention recommendations and which factors are 

associated with adherence. Additionally, knowledge of coronary risk factors is relatively poor 

in women,33 informational needs are different, and being a woman is a factor associated with 

non- participation in secondary prevention programs.34  

Adherence to treatment among CHD patients after PCI has been found to be 

associated with motivation, support from physicians and next of kin, informational support, 

results of care, perceived health, anxiety and depression, close relationships, alcohol 

consumption, previous PCI, the consumption of vegetables, physical activity and gender 

(Figure 1).35  

Evidence in respect to adherence to treatment of women with CHD after PCI is 

scant yet adherence to treatment is a key factor regarding better prognosis of CHD. Therefore, 

the major objective of this study was to examine explanatory factors for adherence to 

treatment among females with CHD after PCI. This study is based on an earlier study of 

adherence to treatment35 with the aim of testing whether the empirical data from female 

patients with CHD after PCI would fit the proposed model of adherence to treatment after PCI 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



6 
 

(Figure 1). The specific hypothesis was that the model of adherence to treatment of patients 

with CHD after PCI is suitable for assessing adherence to treatment and associated factors 

among female patients. 

 

Methods 

This cross-sectional explanatory and descriptive sub-study was part of a larger 

adherence study. Hospitalized adults aged 18 – 75 years with CHD were recruited from 

medical wards after PCI at two university hospitals and three central hospitals in Finland in 

2013. The final response rate for the parent study was 80% (n = 416). Out of this total 

population, 102 were female and are the subject of the current sub-study. Both coronary 

angioplasty and coronary artery stenting procedure were included in the elective and acute 

settings. An exclusion criterion was a diagnosed memory disorder, e.g dementia or 

Alzheimer’s disease.   

Ethical approval to conduct this study was received (Kuopio University 

Hospital; ref no. 2013-170). A registered nurse evaluated patients’ suitability for participation 

based on the inclusion and exclusion criteria, provided verbal and written information about 

the study, and asked patients if they were willing to participate in the study during the 

patients’ hospitalization. The survey was conducted by postal questionnaire four months after 

PCI.  

Measurements 

             The adherence to treatment of patient with chronic disease (ACDI) instrument is based 

on a theoretical model of chronically ill patients developed and tested by Kyngäs (1999). The 

ACDI includes 38 items measuring adherence to treatment. According to the original theory of 

adherence of people with chronic disease, adherence to treatment consisted of two mean sum 
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variables: adherence to medication and a healthy lifestyle. These two variables were composed 

of nine mean sum variables: responsibility, motivation, cooperation, results of care, fear of 

complications, sense of normality, support from next of kin, support from nurses and support 

from physicians.5 Earlier studies have found the validity and reliability of the instrument high. 

Cronbach's alpha has ranged from 0.69 to 0.91.8,10-11,36 Additionally, the adherence visual 

analogue scale (A-VAS) instrument developed by Kähkönen et al. (2018), wherein the 

respondent evaluates his/her adherence to treatment on a scale from 0 (the worst imaginable 

adherence to treatment) to 100 (the best imaginable adherence to treatment), was also used to 

evaluate the level of adherence to treatment. Statistical details have been previously presented.35  

 The Social Support of People with Coronary Heart Disease (SSCHD) instrument41 was 

used to examine social support (informational, emotional and functional support) among 

patients with CHD after PCI. The SSCHD instrument is based on the Cohen and Wills’ (1985) 

theory of social support. According to the theory, social support consists of three dimensions: 

informational, emotional and functional support.38 The dimension of informational support 

consists of items about respondents’ perceived information regarding CHD, knowledge of 

their own risk factors, advice on risk factors, advice on what to do in case of chest pain, 

information on medications, advice on physical activity after PCI, and information on the 

continuum of care and cardiac rehabilitation. The dimension of emotional support includes 

items regarding respondents’ perceived support from family, friends, and other cardiac 

patients, and perceived importance to their next of kin. The items for the dimension of 

functional support are related to cooperation with healthcare professionals, opportunities to 

ask about issues of concern, and feeling supported and cared for. The construct validity of 

the instrument was verified with an explanatory factor analysis (EFA) using 

Principal axis factoring and Promax rotation. Three factors explained 59% of the 

total variance, communalities in all items were >0.30, and the factor loadings of 
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all variables varied between 0.34–0.86. Internal consistency of the mean sum 

variables was evaluated by Cronbach’s alpha values and was 0.78, indicating an 

acceptable value.39 The complete SSCHD instrument has been previously 

presented.37 

 The EuroQoL five-dimensional scale (EQ-5D-5L) and EuroQoL visual analogue scale (EQ-

VAS) were used to examine the perceived health of CHD patients four months after PCI. The 

EQ-5D-5L and EQ-VAS are widely used validated instruments; they consist of five items 

addressing five dimensions of health: mobility, self-care, usual activities, pain/discomfort and 

anxiety/depression.40-41  

Data analysis 

Data were analyzed using the Statistical Package for Social Sciences (SPSS 24) 

software for Windows, and Analysis of Moment Structures (AMOS) version 24. Descriptive 

statistics were used to describe the characteristics of the sample (mean, standard deviation [SD], 

ranges and median). The compatibility of the theoretical model of adherence to treatment was 

tested among female patients using structural equation modelling (SEM), which is a suitable 

method for testing the relationship between the theoretical description and the concepts. The 

SEM software programs provide several statistical indices to evaluate the fit of the model. 

However, there is lack of consensus on the best indices. The goodness of fit and the 

correspondence between the theoretical model and observed correlation matrix in this study 

were tested with generally used modification indices: chi-square tests and their derivatives, 

Hoelter's “critical N,” the root mean square error of approximation (RMSEA) and the 

comparative fit index (CFI) were employed. A sufficiently good model should have a CFI of 

0.90 and RMSEA 0.06 – 0.07. The standardized estimates were reported with correlations 

(standardized covariance) and path coefficients. The effect of standardized estimates is 
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interpreted as weak if their values are < 0.10. Estimates with a medium effect have values ~ 

0.30 and estimates with a value > 0.50 are interpreted as having a major effect.42   

 

Results 

Characteristics of the participants 

The sample in the present study consists of 102 female patients (Table 1) with 

CHD four months after PCI. The mean age of the female respondents was 65.1 years (range 

42 – 75, SD 7.4). Regarding health behavior, 13.7 % were smokers, 52.9% used alcohol more 

than two portions per day, 14.7% engaged in 30 minutes of physical activity at least three 

times a week, and 19.8% consumed vegetables in their diet, eating at least the recommended 

five deciliters per day. 

The mean value of adherence to treatment among female respondents was 87.2 

(range 40.0 – 100.0, SD 11.4), which was lower than adherence to treatment among the whole 

sample (87.8, range 40 – 100, SD 11.4). Although the difference in the level of adherence to 

treatment between the groups was not statistically significant, a different model explained 

perceived adherence to treatment among the female patients with CHD after PCI compared 

with the whole sample, in which both genders were represented (Figure 3). 

To start, the original model of adherence to treatment was used with women’s 

data using standardized regression weights (Figure 1). Direct positive associations between 

female respondents’ adherence to treatment and motivation, support from physicians and 

support from next of kin were tested. Additionally, the indirect associations for female 

respondents’ adherence to treatment—informational support, results of care and perceived 

health, anxiety and depression, marital status, alcohol consumption, previous PCI, gender, 

physical activity, and consumption of vegetables—were tested. In each step, error terms were 
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specifically related to the items to depict prospective measuring error. In the first step, the 

outlined structural equation model with standardized estimates indicated an unacceptable 

model fit:  χ2 = 1898.83, df = 933, p < 0.001, χ2 /df = 1.94, TLI = 0.84, CFI = 0.87, RMSEA = 

0.34, indicating that the hypothesized model of adherence to treatment did not fit the 

empirical data from female respondents.46 

In the next step, based on the standardized estimates, statistically insignificant 

variables were removed from the model one by one. In the definitive model analysis, a direct 

positive relationship was found between female respondents’ adherence to treatment and 

motivation. The standardized path coefficient indicated a major effect (β = 0.7) in terms of 

direct association between motivation and females’ adherence to treatment. Furthermore, 

informational support and support from physicians were indirectly, but significantly, 

associated with motivation. Additionally, physical activity and perceived health were 

associated with motivation. Physical activity was positively associated with anxiety and 

depression, which were negatively associated with perceived health. Indirect path coefficients 

indicated a medium effect (β = 0.2 – 0.4). The definitive structural equation model with 

standardized estimates indicated an acceptable model fit: χ2 = 888.59, df = 399, p < 0.001, χ2 

/df = 2.23, TLI = 0.90, CFI = 0.91, RMSEA = 0. 40. In this model, Hoelter's “critical N” test 

rejected the null hypothesis. However, the model would be acceptable with up to 5% of risk, 

if n = 84.42 

Discussion 

To the best of our knowledge, the present study is the first to test females’ post-

PCI patient’s adherence to treatment. Our findings indicated that female patients perceived their 

adherence to treatment to be high. However, there was a conflict between respondents’ 

perceived adherence to treatment and the health behaviours they reported. Therefore, it is of 
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paramount importance to focus on the issues that are known to contribute to females’ adherence 

to treatment, rather than informational support or knowledge only.  

In the present study, the strongest explanation for females’ adherence to 

treatment was motivation, as has been the case in several previous studies related to adherence 

to treatment of chronically ill patients.8-11,35-36 A new finding from our study is that females’ 

motivation for adherence was explained by support from physicians, informational support, 

assessment and counseling related to self-care for risk factors, identification of symptoms, 

medication, physical activity, follow-up treatment and rehabilitation. Commonly, patients 

with CHD face the need to change multiple behaviors; therefore, identifying the behavior that 

is most important to the patient is a useful strategy.43 Although informational support has a 

mediation association to adherence via motivation, it is of paramount importance to include 

individual and patient-centered motivational elements, such as assessment, counselling, 

prescribed and supervised exercise training, risk factor control and psychosocial support.44-45  

Insufficient informational support as a form of counseling is a major reason for a 

reduced understanding of risk factors and the seriousness of CHD, which leads to reduced 

motivation for self-care.14 The motivational interviewing approach as a tool for professionals 

is a useful method for counseling and support for behavior change.46 Because the key factors 

that promote motivation are within nurses' scopes of practice, there is a need for appropriate 

training of nurses so that they can provide appropriate counseling using motivation promoting 

approaches. However, while the evidence of the benefits of motivational interviewing is 

strong, the evidence about the long-term effects on clinical and psychological outcomes is 

limited and further research is needed.43  

Women’s motivation to adhere to treatment was also explained by perceived 

health. According to the current view, perceived health is a strong predictor of long-term 
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clinical outcomes in patients with CHD,20 which highlights the importance of including 

patients’ subjective experiences of their perceived health as part of an overall strategy for 

enhancing clinical management to reduce the risk of adverse events.21  

In this study, anxiety and depression were predictors of worse perceived health. 

Anxiety and depression are associated with increased risk for new cardiac events, poor 

prognosis and mortality,47 worse self-care,  and worse functional capacity among CHD 

patients.19,48 Thus, it is important to put effort into the identification of anxiety and depression 

among post-PCI patients.49 The results in this study confirmed the association between 

physical activity and anxiety and depression, which has been widely demonstrated previously: 

physical activity may alleviate depressive symptoms in patients with CHD and reduces 

mortality risk.49 

In this study, support from nurses did not predict adherence to treatment 

directly. This emphasizes the importance of the therapeutic relationship between patients and 

physicians in the acute phase after PCI.50 Nurses' support in this study was provided through 

informational support. Direct support from nurses may be highlighted in follow-up care 

promoting secondary prevention, which is often arranged by nurses. 

The present study has some methodological limitations. The cross-sectional 

design of the study may be a limitation, because causality and generalizability can’t be assumed. 

The recruitment process is also a potential limitation, because patients usually are discharged 

24 hours after PCI. There is a risk that because of this rapid turnover, patients who met the 

inclusion criteria for the study were not included. Finally, in self-reported data collection 

methods, there is always a risk of the social desirability effect, in which patients provide 

answers they think are favourable instead of saying what they actually do or think. 
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Conclusion. Motivation was the strongest predictor of female patients’ 

adherence to secondary prevention strategies after PCI.  Female patients’ adherence to 

treatment was not associated with close relationships or the support of next of kin. 

Additionally, previous PCI or consumption of vegetables was not associated with adherence 

to treatment, and the role of support from physicians was different among female patients 

compared to the general model of adherence to treatment.35 Informational support, physician 

support, perceived health, and physical activity were indirectly, but significantly, associated 

with perceived adherence to treatment via motivation. These findings support the evidence 

that secondary prevention programs and patient education have to take into account individual 

or unique differences. It is important to pay attention to issues that are known to contribute to 

motivation rather than to reply on education alone to improve adherence.  
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Dear Reviewers, 

Thank you very much for your valuable comments to help improve this manuscript. The corrections 

have been marked in red and highlighted in yellow colour. The page and line numbering of the 

corrections have been marked below your original comments. 

Reviewer Comments: 

 

Reviewer #1: Thank you for giving me the chance to read an excellent paper. the manuscript is well 

written, informative and concise. Congratulations. 

I have two minor suggestions for the improvement of the manuscript. 

 

1. corrections in figure 1. there are some typos in the figure. e.g. support fomr next of kin instead of 

from next of kin and physical exersice instead of physical exercise. 

o Typos have been corrected in the Figure 1. 

2. discussion: 

the limitation at the very end of the discussion part are all valuable contributions. However, i 

recommend to finish the article with the conclusions that the authors have mentioned in the 

paragraph above. my suggestion is to rearrange the last two paragraphs of the manuscript. 

o Discussion section: The last two paragraphs have rearranged according to the reviewer’s 

suggestion; page 12, line 12-35. 

 

Reviewer #2: This is a secondary analysis (or substudy) of a larger parent study that examined 

adherence to the treatment regimen post PCI. 

This study reported data from the women in the larger study that had undergone either primary PCI 

or an elective PCI. The data were cross sectional and were obtained 4 months post PCI. 

 

Secondary prevention is very important, especially for women who are at risk for readmission post 

PCI.  Thus, adherence to the treatment regimen (medication and life style modifications) is 

important. Based on the author(s)' conceptual model used adherence is defined as a patient's 

responsible, intentional, and active role in self-care, taken to maintain his or her health in 

collaboration with healthcare personnel.  This does not account for unintentional non-adherence 

(which is about half of the non-adherence reported in the literature).  In the conceptualization (that 

was referenced) there are cognitive-emotional and motivational factors (knowledge; personal 

meaning of illness and motivation), psychological well being factors, and the role of others (social 

support  from family and quality of interactions with health care providers). 

Notably, the authors use social support as a variable (as part of the model being tested) and uses 

perceived health (perceptions of their own health and health-related quality of life) as a 

psychological factor (likely part of the cognitive-emotional/motivational factors in the referenced 

conceptualization).  

 

Below are questions/concerns that I have after reviewing the article followed by specific 

suggestions for revision: 

 

1.  Need to make a better case for why women only were in need of study. It is true that women 

have additional risk factors, different symptom experiences, and worse outcomes including 

complications post-PCI. However, the case needs to be made for why adherence may be different 

conceptually to render a sub-study beyond the combined parent study (of both genders).  

Response to Reviewers-this must be "blinded" Do not identify
editors or authors!
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o In this study, the authors will emphasize adherence to treatment especially in female aspect 

based on the aspects presented in the background section; page 2, lines 17-24, 29-36, page 4, 

lines 35-40. 

    

2. The variable "physician support" reduces the providers only to MDs as written. Is this the 

intent?  Or the way the question items were written? Or should it be more inclusive to advanced 

practice registered nurses" - if those are roles in your country. If this is exclusive to MDs then 

suggest to add to the discussion that implications may extend to other providers - or that future 

research should consider the role of other providers/clinicians beyond MDs alone. 

o There were three separate sumvariables, which measured support from health care 

professionals or next of kin in this study:  

 The first sumvariable measured support from next of kin 

 The second sumvariable measured support from nurses (In Finland were don’t have 

systematically advanced nursing practise in medical wards or cardiac care units),  

 The third sumvariable measured support from physicians.  

o Support from physicians and informational support as a part of social support were only 

statistically significant forms of support in the theoretical model presented in this study.  

o Added to discussion: “Support from physicians was directly associated with adherence to 

secondary prevention treatment. The therapeutic relationship between patients and physicians 

is an important predictor for adherence to treatment in the acute phase after PCI.55 ; page 11, 

lines 35-45. 

3. At the end of the text (after limitations): Need a final conclusion; just left the reader hanging 

after the limitations. 

o This section has been rearranged according to the reviewer’s suggestion; page 12, line 13-

35. 

 

 

Specific suggestions to sections: 

 

Abstract:   

1. Second sentence: Instead of "Female patients' coronary heart disease has special..." make it 

"Coronary heart disease in women has special ..." 

o The second sentence has been rewritten according to reviewer’s suggestion. Page 1, lines 

13-14. 

2. Third sentence: "several" complications is vague. 

o Word “several” has been removed 

3. Methods: in the abstract not as clear that this is a substudy of the 416 parent study. 

o The sentence in the method section has been improved: page 1, line 37. 

4. Conclusion next to last sentence - end of it - is worded awkwardly "have to be individually 

planned" (do you mean take into account individual or unique differences).  

o This sentence has been rewritten according to reviewer’s suggestion; page 2, lines 1 –3. 
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5. Conclusion last sentence - change "rather than to rely on only the sharing information" to say 

something like "rather than to reply on education alone to improve adherence" (you still need to 

provider individualized education to improve adherence). 

o This sentence has been rewritten according to reviewer’s suggestion; page 2, line 5. 

Body of the paper: 

 

6. Background:  first sentence in that section: need a reference. 

1. The references have been added, page 2, line 16. The original reference: Townsend N, 

Wilson L, Bhatnagar P, et al. Cardiovascular disease in Europe: epidemiological update 

2016. Eur Heart J. 2016; 37(42):3232–3245 has been changed newer according to reviewer’s 

comment 44 b. 

7. Line 41, adherence to secondary prevention treatment  

o This sentence has been rewritten according to reviewer’s suggestion; page 2, line 50. 

8. Line 43, should be "adherence to treatment is conceptualized according to the Kyngas theory..." 

o This sentence has been rewritten according to reviewer’s suggestion; page 2, line 55. 

9. Line 48: spell out PCI first time 

o This sentence has been rewritten according to reviewer’s suggestion; page 2, line 59. 

10. Line 53 and throughout paper: you go back and forth with "physical exercise" and "physical 

activity". Likely you mean "physical activity". Need consistency with terms.   

o The term "physical activity" has corrected systematically throughout the manuscript. 

11. Also line 56:  better to say "and smoking cessation, when applicable, as well as reduced alcohol 

consumption" 

o This sentence has been rewritten according to reviewer’s suggestion; page 3, lines 3 – 5. 

12. Page 3, line 9: dyslipidemia (instead of "hypercholesterolemia". 

o This sentence has been rewritten according to reviewer’s suggestion; page 3, line 15. 

13. Line 26: chronic kidney disease instead of chronic renal insufficiency.  remove "congestive" in 

front of "heart failure" 

o This sentence has been rewritten according to reviewer’s suggestion; page 3, line 35. 

14. Line 51: typo "compered" should be "compared" 

o The typo corrected; page 3, line 55. 

15. Page 4, line 4: this statement worded awkwardly "low level of social support reduces good 

prognoses..." 

o This sentence has been rewritten “Low social support….”; page 4, line 7. 
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16. line 9-11: when you say PCI is the treatment of choice, as compared to what? CABG? 

medication?  And would this be for Primary revascularization for a STEMI indication or for 

elective cases?  This needs clarification since it is patient specific (and trial specific indications that 

you site).  

o This sentence has been clarified; page 4, lines 13-18. 

 

17. Line 27: does "secondary prevention" go with "adherence to secondary prevention treatment" 

o Authors think, that “adherence to secondary prevention treatment” could be also suitable, 

but the concept adherence to treatment is according to the original definition in the Theory 

of adherence of patients with chronic disease. Additionally, this concept has been 

systematically used in other studies regarding this theory. So, we prefer to keep concept 

adherence to treatment also in this study. 

 

18. Line 32: see earlier comment about providers versus physicians 

o Please, see the answer number 2. 

19. Line 49: see earlier comment on why would it be different than the parent study with men and 

women.  Need to make a better case. 

o Please, see the answer number 1 

20. Page 5, line 22: The final response rate was 80% (n=416). Add "for the parent study" to the end 

of that sentence.  

o This sentence has been rewritten according to reviewer’s suggestion; page 5, line 36. 

 

21. line 25: add "coronary" in front of angioplasty and "coronary artery stenting procedure" in the 

next part. 

o This sentence has been rewritten according to reviewer’s suggestion; page 5, line 38-43. 

 

22. Line 27: how was "a diagnosed memory disorder" determined?  (or can you give an example). 

o The nurse recruiting patients familiarized herself with the patient's medical record and 

health records. If there was no diagnosis or suspicion of memory disease (e.g dementia, 

Alzheimer), the patient could be accepted for the study.; page 5, lines 40-43.  

o An example has been added; page 5, line 40-43. 

 

23. Page 6, line 11: with "0" meaning what as compared to "100" in that scale. 

o 0 = the worst imaginable adherence to treatment, 100 = the best imaginable adherence to 

treatment. Added to the text; page 6, lines 25-27. 

 

24. Line 31: did the questions include other symptoms beyond what to do for chest pain? 

o This question was formatted as follows: “ I have received information on how should I do if 

I experience chest pain” 
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o Another question was whether patients have been informed of coronary artery disease and 

the symptoms of CHD. It is assumed that in this context they should be told the different 

types of the symptoms of CHD. 

25. Line 34: should it be "physical activity" versus "physical exercise"? 

o The term "physical activity" has corrected systematically throughout the manuscript. 

26. Line 36: add "cardiac" in front of rehab 

o This sentence has been rewritten according to reviewer’s suggestion; page 6, line 52. 

27. Page 7, line 9: confusing that these statement says "five years after PCI" and your study is 4 

months post-PCI.  Do you mean the five years part for when the instrument was originally 

developed?  Need to clarify. 

o I am sorry, this is mistake, which has been corrected; page 7, line 23. 

 

28. Page 8, line 59: not says "physical activity" (need to be consistent) 

o The term "physical activity" has corrected systematically throughout the manuscript. 

29. Page 9, line 9: was odd that it says '0.001 < p" (is that backwards?) 

o The spelling mistake has been corrected: p < 0.001, page 9, line 17. 

 

30. Line 55, add "post-PCI at the end of the first sentence under discussion. 

o The term post-PCI” has been added; page 10, lines 1-2. 
 

31. Line 60: last part of that line "assumed their adherence to treatment was.." was this 

measured?  Is this an assumption on the authors' part? 

o The original sentence is reformulated. The purpose is to say so that that female patients 

perceived adherence to treatment was at a high level. However, there was a significant 

conflict between respondents’ perceived adherence to a healthy lifestyle and the health 

behaviours they reported; page 10, line 2-7.  

 

32. Page 10: line 4: end of that statement "rather than to only share information" can be revised to 

say "rather than informational support/knowledge only" (or something like that).  Seems you are 

trying to say that information alone is not enough but you can not go without it. 

o This sentence has been rewritten according to reviewer’s suggestion; page 10 line 12. 

33. Line 19: physical activity or exercise? (not the same) 

o The term "physical activity" has corrected systematically throughout the manuscript. 

34. Line 34: "i.e. to do much more than just share information" awkwardly stated. See suggestions 

from comments about abstract. 

o This sentence has been rewritten according to reviewer’s suggestion; page 10, line 12. 

  

35. Line 42: do you mean "motivational interviewing approach" 
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o The term "motivational interviewing approach" has been corrected; page 10, line 50. 

36. Line 46: could say "motivational effort are within nurses' scope of practice, there is a need..." 

o The expression has been rewritten according to reviewer’s suggestion; page 10, line  55. 

 

37. Line 49: and evaluation for who? 

o Word “evaluation” has been removed. 

 

38. Line 49: benefits of motivational working. Do you mean "benefits of motivational 

interviewing"? 

o The expression has been rewritten according to reviewer’s suggestion; page 10, line 60. 

39. Page 11: line 7: take out "strongly" in front of "documented". 

o This sentence has been rewritten according to reviewer’s suggestion, word “strongly” has 

been removed. 

 

40. Line 15: Change "Evidently" to "Thus, it is important to screen for anxiety and depressions...". 

o This sentence has been rewritten according to reviewer’s suggestion;  “thus” has been added 

and “evidently” removed; page 11, line 23. 

41. Line 22:? physical activity? 

o The term "physical activity" has corrected systematically throughout the manuscript 

 

42. Line 60 (last line): should be "because patients are discharged generally.."  

o This sentence has been rewritten according to reviewer’s suggestion; page 12, line 1. 

 

43. Page 12: (last page of text): line 1: change to "because of this rapid turnover, patients..." 

o This sentence has been rewritten according to reviewer’s suggestion; page 12, line 2. 

 

44. References: 

ref 1. anything newer than 2016? 

o Newer reference has been added.  

 

ref 8. any newer reconceptualization of the model (this is nearly 20 years old and was with 

youth).  Likely adherence conceptualizations have been dynamic in the past two decades. 

o Kyngäs developed the Theory of Adherence of People with Chronic Disease originally in 

1999, where she states the factors associated with adherence among young diabetics.  

o The theory has been modified and used among different patient groups during the past 

decades among different patient groups, which differ according to disease and the patient’s 
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age. The modifications concern the disease-associated self-care demands, such as 

medication and support factors. 

o  References 9-11,  have been added.  

 

Clinical Pearls:  First bullet: "adequate support" is vague. Which type of support (since their were 

three types in the conceptualization). 

o Corrected 

Figure 1: why the two different colors? 

o The light green color describes the connections of the background variables to females 

adherence to treatment. 

Typo: fomr is not spelled correctly perhaps 

o Typos have been corrected in the Figure 1. 

Figure 2: typo: physisians seems not spelled correctly 

o Typo has been corrected in the Figure 1. 

 

Table 1: refers to physical activity so you likely mean that throughout the paper versus physical 

exercise. 

o The term "physical activity" has corrected systematically throughout the manuscript 

 

Thank you for the opportunity to review your paper on an important topic. 
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Figure 1: Model of adherence to treatment of patients with CHD after PCI (Note *p < 0.05, **p < 0.01, *** p < 0.001). 

Adapted and modified based on the dissertation: Adherence of Patients with Coronary Heart Disease after a Percutaneous 

Coronary Intervention (Kähkönen 2017). 

 

Figure 1
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Figure 2. Females’ adherence to treatment: the model of adherence to treatment of female patients with CHD after 

percutaneous coronary intervention. (Note *p < 0.05, **p < 0.01, *** p < 0.001).  

 

Figure 2
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Table 1. Sociodemographic, health behavioural, and disease-specific background information of female patients 

with CHD after PCI: % (n), mean, median, range, standard deviation (SD), missing data %(n) (n = 102). 

Factors %(n) Mean Median Range SD Missing %(n) 

Sociodemographic        

Age (years)  65.1 65.5 42 – 75 7.5 2.0(2)    

Marital status      0.0(0) 

Relationship 67.6(69)         

No relationship 32.4(33)      

Length of education (years)  11.4 11.0 5 – 24 3.6 6.9(7) 

Profession      0.0(0) 

Worker 37.3(38)      

Clerical worker 22.5(23)      

Entrepreneur or farmer 18.9(19)      

Uneducated worker 21.6(22)      

Employment status      0.0(0) 

Retired 79.4(81)      

Employed 15.7(16)      

Unemployed 4.9(5)      

Health behavioural        

Physical activity (30 min per 

day) 

     0.0(0) 

High (>3 times per week) 42.2(43)      

Moderate (1–3 per week) 43.1(44)      

Occasionally 14.7(15)      

Vegetable consumption  3.0 3.0 0 – 5 1.4 0.0(0) 

Alcohol consumption       0.0(0) 

≤2 portions per day 24.5(25)      

>2 portions per day 52.9(54)      

Not at all 22.5(23)      

Table 1
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Smoking      0.0(0) 

No 86.3(88)      

Yes 13.7(14)      

Disease-specific        

Systolic blood pressure  129.9 132.0 90 – 180 5.8 5.9(6) 

Diastolic blood pressure  74.9 75.0 50 – 94 15.3 5.9(6) 

Total cholesterol  4.0 3.9 2.4 – 6.6 0.8 29.4(30) 

LDL-cholesterol  2.2 2.1 0.7 – 5.0 0.8 33.3(34) 

History of CHD  3.5 0.6 0.3 – 28 5.8 8.8(9) 

Previous AMI      1.0(0) 

No 68.6(70)      

Yes 30.4(31)      

Previous PCI      0.0(0) 

No 83.3(85)      

Yes 16.7(17)      

Previous CABG      1.0(1) 

No 87.3(89)      

Yes 11.8(12)      

Abbreviations: CHD = coronary heart disease; AMI = acute myocardial infarction; PCI = percutaneous coronary 

intervention; CABG = coronary artery bypass grafting 
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What’s New and Important 1 

 Motivation, support from next of kin, and support from physicians are predictors 2 

for female patients’ perceived adherence to treatment.  3 

 Secondary prevention programs and patient education should take into account 4 

gender specific needs. 5 

 It is important to emphasize physical activity as a part of secondary prevention, 6 

because it associated with better perceived health and lower anxiety and 7 

depression.  8 

What is New (bulleted list of 2-3 highlights from article)



1 
 

Adherence to treatment of female patients 

with coronary heart disease after a 

percutaneous coronary intervention 

 

Background:  Adherence to treatment is essential to prevent progression of coronary heart 

disease, which is the most common cause of death among females. Coronary heart disease in 

women has special characteristics: the conventional risk factors are more harmful to females 

than males, accumulation of risk factors is common, and women have nontraditional risk factors 

such as gestational diabetes and preeclampsia. Additionally, worse outcomes, higher incidence 

of death, and complications after percutaneous coronary intervention have been reported more 

often among females than among male patients. 

Objective: To test a model of adherence to treatment among female patients with coronary 

heart disease after a percutaneous coronary intervention. 

Methods: A cross-sectional, descriptive and explanatory survey was conducted in 2013 with 

416 CHD patients, of which the 102 female patients were included in this sub-study. Self-

reported instruments were used to assess female patient adherence to treatment. Data were 

analyzed using descriptive statistics and a structural equation model. 

Results: Motivation was the strongest predictor for female patients’ perceived adherence to 

treatment. Informational support, physician support, perceived health, and physical activity 

were indirectly, but significantly, associated with perceived adherence to treatment via 

motivation. Furthermore, physical activity was positively associated with perceived health, 

while anxiety and depression were negatively associated with it.  

Manuscript (Revised)
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Conclusions: Secondary prevention programs and patient education have to take into account 

individual or unique differences. It is important to pay attention to issues that are known to 

contribute to motivation rather than to reply on education alone to improve adherence.  

Keywords: Coronary heart disease, percutaneous coronary intervention, adherence to treatment 
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Background 

Coronary heart disease (CHD) is the most common cause of cardiovascular 

disease (CVD), which is the leading cause of death worldwide.1-2 Traditionally CHD has been 

understood as a male public health problem, thus the majority of the evidence is based on the 

male-based population studies. However, the prevalence of CHD is decreasing among men 

and is becoming an important chronic disease and major cause of death among women. The 

proportion of all deaths attributable to CHD is higher in women than in men, accounting for 

49% of all deaths in women and 40% of all deaths in men in Europe.1 This trend will continue 

in the future, because the life expectancy of women is higher than men, especially in 

developed countries.  Consequently, the proportion of women with CHD will continue to 

grow and focus on older women.3   

Females present with CHD approximately 10 years later than men. A potential 

explanation is assumed to be a protective effect from estrogens prior to menopause.4-5 Men 

over 65 years old have double and women triple the risk of CHD occurrence compared to 

those under 65 years of age.6-7 

Considering the chronic nature of CHD, adherence to secondary prevention 

measures is essential to prevent CHD progression and improve prognosis. In this study, 

adherence to treatment was conceptualized according to the Kyngäs theory of adherence of 

people with chronic disease, which emphasizes an active, intentional and responsible process 

of care in which CHD patients after percutaneous coronary intervention (PCI) work to 

maintain their health in collaboration with healthcare professionals.9 Adherence includes 

adherence to medication and to a healthy lifestyle, such as diet, physical activity, and smoking  

cessation, when applicable, as well as reduced alcohol consumption.8-11  
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Adherence to treatment, and in particular to a healthy lifestyle, of female CHD 

patients after PCI is important—it is associated with a significantly decreased risk of CHD 

among females with high genetic risk.12 Additionally, conventional CHD risk factors, such as 

smoking, hypertension and dyslipidemia, have been found to be more harmful to women than 

to men regarding the development and progression of CHD. The accumulation of risk factors 

and an increasing prevalence of hypertension, obesity, and diabetes are more common in 

women than in men.12-13 Of concern is that females are often unaware of their risk for CHD.14 

Additionally, women have unique risk factors such as gestational diabetes and preeclampsia,15 

which are related to a 2- to 3-fold risk of CHD in advanced age females.15 Moreover, women 

diagnosed with CHD tend to have more co-morbidities, including diabetes, atrial fibrillation, 

chronic kidney disease, peripheral arterial disease and heart failure hypertension, at the time 

of the presentation of CHD compared to men.12,17  

  The issues related with CHD pathophysiology, prognosis, conventional risk 

factors, and medication have been thoroughly studied.18-19 Additionally, the association 

between certain psychological factors and CHD has gained increased attention, especially in 

long-term chronic conditions where full recovery is unlikely.20 In particular, perceived health21 

and social support22 have been points of interest. Perceived health describes patients’ 

perceptions of their own health and health-related quality of life.21 Poor perceived health is an 

independent predictor for mortality23 and morbidity24, as well as new cardiac events, for patients 

with CHD.25 Women perceive their health as worse 21,26 and report anxiety and depression more 

often compared to men after PCI.27  

Social support has been defined as a dynamic interpersonal process centered on 

the reciprocal exchange of information which changes across contexts. Social support is 

manifested between providers and recipients; depending on its context, social support might 
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appear multifaceted.28 Low social support reduces good prognoses among patients with CHD 

and is related with higher mortality in patients with CHD.22,29  

PCI as a revascularization method has become the treatment of choice for CHD 

compared with coronary artery bypass crafting (CABG) in acute and elective care settings 

when it is medically possible and justified. PCI leads to a more rapid recovery and short-term 

improvements in overall health status.30 However, worse outcomes, higher incidence of death, 

and several complications after PCI have been reported more often among females than 

males,31 and  women have a higher mortality rate after primary PCI than men.32 

Because CHD is women has unique manifestations, it is important to identify 

how women adhere to secondary prevention recommendations and which factors are 

associated with adherence. Additionally, knowledge of coronary risk factors is relatively poor 

in women,33 informational needs are different, and being a woman is a factor associated with 

non- participation in secondary prevention programs.34  

Adherence to treatment among CHD patients after PCI has been found to be 

associated with motivation, support from physicians and next of kin, informational support, 

results of care, perceived health, anxiety and depression, close relationships, alcohol 

consumption, previous PCI, the consumption of vegetables, physical activity and gender 

(Figure 1).35  

Evidence in respect to adherence to treatment of women with CHD after PCI is 

scant yet adherence to treatment is a key factor regarding better prognosis of CHD. Therefore, 

the major objective of this study was to examine explanatory factors for adherence to 

treatment among females with CHD after PCI. This study is based on an earlier study of 

adherence to treatment35 with the aim of testing whether the empirical data from female 

patients with CHD after PCI would fit the proposed model of adherence to treatment after PCI 
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(Figure 1). The specific hypothesis was that the model of adherence to treatment of patients 

with CHD after PCI is suitable for assessing adherence to treatment and associated factors 

among female patients. 

 

Methods 

This cross-sectional explanatory and descriptive sub-study was part of a larger 

adherence study. Hospitalized adults aged 18 – 75 years with CHD were recruited from 

medical wards after PCI at two university hospitals and three central hospitals in Finland in 

2013. The final response rate for the parent study was 80% (n = 416). Out of this total 

population, 102 were female and are the subject of the current sub-study. Both coronary 

angioplasty and coronary artery stenting procedure were included in the elective and acute 

settings. An exclusion criterion was a diagnosed memory disorder, e.g dementia or 

Alzheimer’s disease.   

Ethical approval to conduct this study was received (Kuopio University 

Hospital; ref no. 2013-170). A registered nurse evaluated patients’ suitability for participation 

based on the inclusion and exclusion criteria, provided verbal and written information about 

the study, and asked patients if they were willing to participate in the study during the 

patients’ hospitalization. The survey was conducted by postal questionnaire four months after 

PCI.  

Measurements 

             The adherence to treatment of patient with chronic disease (ACDI) instrument is based 

on a theoretical model of chronically ill patients developed and tested by Kyngäs (1999). The 

ACDI includes 38 items measuring adherence to treatment. According to the original theory of 

adherence of people with chronic disease, adherence to treatment consisted of two mean sum 
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variables: adherence to medication and a healthy lifestyle. These two variables were composed 

of nine mean sum variables: responsibility, motivation, cooperation, results of care, fear of 

complications, sense of normality, support from next of kin, support from nurses and support 

from physicians.5 Earlier studies have found the validity and reliability of the instrument high. 

Cronbach's alpha has ranged from 0.69 to 0.91.8,10-11,36 Additionally, the adherence visual 

analogue scale (A-VAS) instrument developed by Kähkönen et al. (2018), wherein the 

respondent evaluates his/her adherence to treatment on a scale from 0 (the worst imaginable 

adherence to treatment) to 100 (the best imaginable adherence to treatment), was also used to 

evaluate the level of adherence to treatment. Statistical details have been previously presented.35  

 The Social Support of People with Coronary Heart Disease (SSCHD) instrument41 was 

used to examine social support (informational, emotional and functional support) among 

patients with CHD after PCI. The SSCHD instrument is based on the Cohen and Wills’ (1985) 

theory of social support. According to the theory, social support consists of three dimensions: 

informational, emotional and functional support.38 The dimension of informational support 

consists of items about respondents’ perceived information regarding CHD, knowledge of 

their own risk factors, advice on risk factors, advice on what to do in case of chest pain, 

information on medications, advice on physical activity after PCI, and information on the 

continuum of care and cardiac rehabilitation. The dimension of emotional support includes 

items regarding respondents’ perceived support from family, friends, and other cardiac 

patients, and perceived importance to their next of kin. The items for the dimension of 

functional support are related to cooperation with healthcare professionals, opportunities to 

ask about issues of concern, and feeling supported and cared for. The construct validity of 

the instrument was verified with an explanatory factor analysis (EFA) using 

Principal axis factoring and Promax rotation. Three factors explained 59% of the 

total variance, communalities in all items were >0.30, and the factor loadings of 
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all variables varied between 0.34–0.86. Internal consistency of the mean sum 

variables was evaluated by Cronbach’s alpha values and was 0.78, indicating an 

acceptable value.39 The complete SSCHD instrument has been previously 

presented.37 

 The EuroQoL five-dimensional scale (EQ-5D-5L) and EuroQoL visual analogue scale (EQ-

VAS) were used to examine the perceived health of CHD patients four months after PCI. The 

EQ-5D-5L and EQ-VAS are widely used validated instruments; they consist of five items 

addressing five dimensions of health: mobility, self-care, usual activities, pain/discomfort and 

anxiety/depression.40-41  

Data analysis 

Data were analyzed using the Statistical Package for Social Sciences (SPSS 24) 

software for Windows, and Analysis of Moment Structures (AMOS) version 24. Descriptive 

statistics were used to describe the characteristics of the sample (mean, standard deviation [SD], 

ranges and median). The compatibility of the theoretical model of adherence to treatment was 

tested among female patients using structural equation modelling (SEM), which is a suitable 

method for testing the relationship between the theoretical description and the concepts. The 

SEM software programs provide several statistical indices to evaluate the fit of the model. 

However, there is lack of consensus on the best indices. The goodness of fit and the 

correspondence between the theoretical model and observed correlation matrix in this study 

were tested with generally used modification indices: chi-square tests and their derivatives, 

Hoelter's “critical N,” the root mean square error of approximation (RMSEA) and the 

comparative fit index (CFI) were employed. A sufficiently good model should have a CFI of 

0.90 and RMSEA 0.06 – 0.07. The standardized estimates were reported with correlations 

(standardized covariance) and path coefficients. The effect of standardized estimates is 
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interpreted as weak if their values are < 0.10. Estimates with a medium effect have values ~ 

0.30 and estimates with a value > 0.50 are interpreted as having a major effect.42   

 

Results 

Characteristics of the participants 

The sample in the present study consists of 102 female patients (Table 1) with 

CHD four months after PCI. The mean age of the female respondents was 65.1 years (range 

42 – 75, SD 7.4). Regarding health behavior, 13.7 % were smokers, 52.9% used alcohol more 

than two portions per day, 14.7% engaged in 30 minutes of physical activity at least three 

times a week, and 19.8% consumed vegetables in their diet, eating at least the recommended 

five deciliters per day. 

The mean value of adherence to treatment among female respondents was 87.2 

(range 40.0 – 100.0, SD 11.4), which was lower than adherence to treatment among the whole 

sample (87.8, range 40 – 100, SD 11.4). Although the difference in the level of adherence to 

treatment between the groups was not statistically significant, a different model explained 

perceived adherence to treatment among the female patients with CHD after PCI compared 

with the whole sample, in which both genders were represented (Figure 3). 

To start, the original model of adherence to treatment was used with women’s 

data using standardized regression weights (Figure 1). Direct positive associations between 

female respondents’ adherence to treatment and motivation, support from physicians and 

support from next of kin were tested. Additionally, the indirect associations for female 

respondents’ adherence to treatment—informational support, results of care and perceived 

health, anxiety and depression, marital status, alcohol consumption, previous PCI, gender, 

physical activity, and consumption of vegetables—were tested. In each step, error terms were 
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specifically related to the items to depict prospective measuring error. In the first step, the 

outlined structural equation model with standardized estimates indicated an unacceptable 

model fit:  χ2 = 1898.83, df = 933, p < 0.001, χ2 /df = 1.94, TLI = 0.84, CFI = 0.87, RMSEA = 

0.34, indicating that the hypothesized model of adherence to treatment did not fit the 

empirical data from female respondents.46 

In the next step, based on the standardized estimates, statistically insignificant 

variables were removed from the model one by one. In the definitive model analysis, a direct 

positive relationship was found between female respondents’ adherence to treatment and 

motivation. The standardized path coefficient indicated a major effect (β = 0.7) in terms of 

direct association between motivation and females’ adherence to treatment. Furthermore, 

informational support and support from physicians were indirectly, but significantly, 

associated with motivation. Additionally, physical activity and perceived health were 

associated with motivation. Physical activity was positively associated with anxiety and 

depression, which were negatively associated with perceived health. Indirect path coefficients 

indicated a medium effect (β = 0.2 – 0.4). The definitive structural equation model with 

standardized estimates indicated an acceptable model fit: χ2 = 888.59, df = 399, p < 0.001, χ2 

/df = 2.23, TLI = 0.90, CFI = 0.91, RMSEA = 0. 40. In this model, Hoelter's “critical N” test 

rejected the null hypothesis. However, the model would be acceptable with up to 5% of risk, 

if n = 84.42 

Discussion 

To the best of our knowledge, the present study is the first to test females’ post-

PCI patient’s adherence to treatment. Our findings indicated that female patients perceived their 

adherence to treatment to be high. However, there was a conflict between respondents’ 

perceived adherence to treatment and the health behaviours they reported. Therefore, it is of 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



11 
 

paramount importance to focus on the issues that are known to contribute to females’ adherence 

to treatment, rather than informational support or knowledge only.  

In the present study, the strongest explanation for females’ adherence to 

treatment was motivation, as has been the case in several previous studies related to adherence 

to treatment of chronically ill patients.8-11,35-36 A new finding from our study is that females’ 

motivation for adherence was explained by support from physicians, informational support, 

assessment and counseling related to self-care for risk factors, identification of symptoms, 

medication, physical activity, follow-up treatment and rehabilitation. Commonly, patients 

with CHD face the need to change multiple behaviors; therefore, identifying the behavior that 

is most important to the patient is a useful strategy.43 Although informational support has a 

mediation association to adherence via motivation, it is of paramount importance to include 

individual and patient-centered motivational elements, such as assessment, counselling, 

prescribed and supervised exercise training, risk factor control and psychosocial support.44-45  

Insufficient informational support as a form of counseling is a major reason for a 

reduced understanding of risk factors and the seriousness of CHD, which leads to reduced 

motivation for self-care.14 The motivational interviewing approach as a tool for professionals 

is a useful method for counseling and support for behavior change.46 Because the key factors 

that promote motivation are within nurses' scopes of practice, there is a need for appropriate 

training of nurses so that they can provide appropriate counseling using motivation promoting 

approaches. However, while the evidence of the benefits of motivational interviewing is 

strong, the evidence about the long-term effects on clinical and psychological outcomes is 

limited and further research is needed.43  

Women’s motivation to adhere to treatment was also explained by perceived 

health. According to the current view, perceived health is a strong predictor of long-term 
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clinical outcomes in patients with CHD,20 which highlights the importance of including 

patients’ subjective experiences of their perceived health as part of an overall strategy for 

enhancing clinical management to reduce the risk of adverse events.21  

In this study, anxiety and depression were predictors of worse perceived health. 

Anxiety and depression are associated with increased risk for new cardiac events, poor 

prognosis and mortality,47 worse self-care,  and worse functional capacity among CHD 

patients.19,48 Thus, it is important to put effort into the identification of anxiety and depression 

among post-PCI patients.49 The results in this study confirmed the association between 

physical activity and anxiety and depression, which has been widely demonstrated previously: 

physical activity may alleviate depressive symptoms in patients with CHD and reduces 

mortality risk.49 

In this study, support from nurses did not predict adherence to treatment 

directly. This emphasizes the importance of the therapeutic relationship between patients and 

physicians in the acute phase after PCI.50 Nurses' support in this study was provided through 

informational support. Direct support from nurses may be highlighted in follow-up care 

promoting secondary prevention, which is often arranged by nurses. 

The present study has some methodological limitations. The cross-sectional 

design of the study may be a limitation, because causality and generalizability can’t be assumed. 

The recruitment process is also a potential limitation, because patients usually are discharged 

24 hours after PCI. There is a risk that because of this rapid turnover, patients who met the 

inclusion criteria for the study were not included. Finally, in self-reported data collection 

methods, there is always a risk of the social desirability effect, in which patients provide 

answers they think are favourable instead of saying what they actually do or think. 
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Conclusion. Motivation was the strongest predictor of female patients’ 

adherence to secondary prevention strategies after PCI.  Female patients’ adherence to 

treatment was not associated with close relationships or the support of next of kin. 

Additionally, previous PCI or consumption of vegetables was not associated with adherence 

to treatment, and the role of support from physicians was different among female patients 

compared to the general model of adherence to treatment.35 Informational support, physician 

support, perceived health, and physical activity were indirectly, but significantly, associated 

with perceived adherence to treatment via motivation. These findings support the evidence 

that secondary prevention programs and patient education have to take into account individual 

or unique differences. It is important to pay attention to issues that are known to contribute to 

motivation rather than to reply on education alone to improve adherence.  
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