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Abstract  

 

Due to the rise of unhealthy lifestyles among the young population, there is a need to develop a tool to assess their health-

promoting behavior. Despite the importance of this issue, few studies have explored the Health-Promoting Lifestyle 

Profile (HPLP) among students, and literature from the East African region for this particular group is even more scarce. 

Objective. The main aim of this study was to validate a four-factor structure measurement model of the Health-promoting 

lifestyle Profile-II (HPLP-II) based on CFI, SRMR, and RMSEA among Kenyan undergraduate students Design. The 

study design was a cross-sectional analytical, that utilized quantitative methods Setting. The study was conducted in 

Kakamega County, located in Western Kenya. Analysis. Data were analyzed through confirmatory factor analysis, which 

was conducted using robust maximum likelihood estimation. The factor model was tested for validity and construct 

validity. Main outcome measures. Subscales physical activity, nutrition, interpersonal relationship and stress 

management of the Health-Promoting Lifestyle Profile II Results. After omission of some items due to high correlation 

with variables in the same factor, a final 34 item model was analyzed. The overall 34-item tool had a Cronbach’s alpha of 

0.79 indicating good reliability. The factors physical activity, stress management, nutrition, and interpersonal relationship 

had Cronbach coefficients of 0.70, 0.80,0.81 and 0.83 respectively. All the correlations were below the recommended 

cut-off point of 0.85, which indicated that the four-health promoting behavior factors achieved good discriminant 

validity. The RMSEA index was less than .08, RMSEA = 0.07, 90% CI = [0.07, 0.08], which is indicative of a good 

model fit. The SRMR was between .05 and .08, SRMR = 0.08, which implies that the model fits the data adequately, 

however the CFI (CFI=0.81 which is less than 0.9) and chi-square goodness of fit test (was significant χ
2
(318) = 686.69, 

p < .001,) indicated poor model fit. Conclusion. In conclusion, within the limitations of this study, the results showed that 

confirmatory factor analysis yielded a partially good final measurement model. This study recommended that further 

research should examine the replicability of the HPLP-II in more diverse Kenyan speaking populations. 

Keywords: Confirmatory factor analysis, Discriminant validity, Construct validity, Health-promoting behaviors, Health-

Promoting Lifestyle Profile-II, Non-communicable diseases, University students, Kakamega, Kenya. 
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BACKGROUND 
A healthy lifestyle is one of the imperative 

factors affecting the health of an individual. [1]. Health 

is a complex process that continuously changes 

throughout the life of an individual and is considered 

more than freedom from disease and illness, though 

freedom from disease is essential for optimal health. In 

Kenya, research shows that unhealthy lifestyles have 

been a growing problem over the years (World Health 

Organization[WHO] [2], Machio [3]. In 2012 Non-

communicable diseases (NCDs) accounted for more 

than 50% of total hospital admissions and over 55% of 

hospital deaths in Kenya (Kenya Health Management 

Information System [HMIS] [4]. According to Kenya 

Demographic and Health Survey [KDHS] report [5], 

over 61% of the population in Kenya did not engage in 

exercise that caused an increase in their heart rate for at 

least 10 minutes continuously at work or during other 

activities. In the Western region of Kenya, results 

showed that 39.1% of women and 45.4% of men did not 

engage in PA at all [6]. These findings corroborate with 

studies done in other parts of the world that showed 

most adults worldwide did not engage in PA at levels 

with the potential to yield benefits [7,8]. Regardless of 

the literature documenting the benefits of a healthy 
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lifestyle as well as the potential negatives related to not 

adopting it, students have been found to typically follow 

unhealthy lifestyles, particularly in ignoring physical 

activity and responsibility for health[9, 10].  

 

University students are in a dynamic transition 

period of growth and development that bridges 

adolescence (high school students) and adulthood 

(people in the community). This period sees many rapid 

changes in the body and mind and in social 

relationships [11]. At this stage, there are various 

difficult life conditions and different lifestyles in the 

university environment. With the changes in study style 

and unfamiliar life conditions, many students engage in 

a wide range of unhealthy habits, such as inadequate 

nutritional intake, rest, and exercise [12, 13]. Research 

showed that unhealthy lifestyles are widespread among 

young adults and they suffered from poor dietary habits 

[14, 15]. A systematic review examined the associations 

of physical activity (PA) and sedentary behavior to 

childhood overweight and obesity from the last ten 

years showed that sedentary behaviors were positively 

associated with weight status [16]. University students 

represent a large proportion of the youth population 

[17]. The association of a lousy diet and lack of exercise 

as everyday habits among university students was 

confirmed by a literature review about healthy lifestyles 

among university populations[18]. Many university 

students have more choices in health-related behaviors 

and are more prone to unhealthy lifestyles, shifting 

toward smoking, unhealthy nutrition, increased stress, 

and a sedentary lifestyle [19]. According to a recent 

study, it is stated that the students who are more indulge 

in physical activity are likely to score more grades in 

academics as compared to those who are leading a 

sedentary lifestyle [20]. 

 

Due to the rise of unhealthy lifestyles among 

the young population, there is a need to develop a tool 

to assess their health-promoting behavior. Despite the 

importance of this issue, few studies have explored the 

Health-Promoting Lifestyle Profile (HPLP) among 

students, and literature from the East African region for 

this particular group is even more scarce. The HPLP-II 

has been used extensively in health-promotion research 

and is reported to have sufficient validity and reliability 

for use in different societies and populations, including 

university students [21, 22]. Various studies have 

attempted to test and validate HPLP-II among 

university students. However most of these studies are 

from American, Asian, and European contexts [23-25]. 

Testing of validity and reliability of translated 

instruments is necessary because adaptation of a health 

behavior instrument to different populations requires 

not only language but linguistic, environmental, and 

cultural adjustment [26]. The Health Promoting 

Lifestyle Profile-II (HPLP-II) [27] was developed to 

measure the multicomponent of healthy lifestyles. It 

was a revision of the HPLP scale [28] based on Nola 

Pender’s health promotion model. The model identifies 

background factors (e.g. individual characteristics and 

experiences and behavior-specific cognitions) that 

influence health behavior. Health-promoting behavior – 

the desired behavioral endpoint or outcome of health 

decision-making and preparation for action [29]. This 

tool has also been used to further explore the impact of 

students’ gender [30], years of study [31, 32] and their 

health-promoting behaviors. The majority of previous 

studies reported the validation results based on 

exploratory factor analysis and/or confirmatory factor 

analysis and internal consistency reliability based on 

Cronbach’s alpha coefficient. Validation in terms of 

confirmatory factor analysis (CFA) was not reported in 

the original English version HPLP-II instrument [27]. 

Therefore, the present study sought to validate a four-

factor structure measurement model of the HPLP-II 

based on CFI, SRMR, and RMSEA among Kenyan 

undergraduate students. 

 

METHODS 
This was a cross-sectional study; surveys were 

conducted between January and May 2019. Sampling 

was conducted by the convenience sampling method, 

and university students at the campus at the time of data 

collection were sampled. The eligibility criteria were as 

follows: I) must be a university student; II) able to 

communicate in writing; III) Kenyan nationality; IV) 

provided informed consent to participate in the study. 

Exclusion criteria were lack of consent, the inability to 

complete the questionnaires due to any reasons put 

forth and participation in other research studies. No 

further approval was needed since the project did not 

require access to patients or personal data. All 

participants were informed of the complete 

confidentiality of the data and were notified of the 

subsequent handling of the data following analysis. 

 

Participants 

The study population was university students 

in a Kenyan public university. A wide range of 

recommendations regarding sample size in factor 

analysis has been made. Some authors [33] suggest that 

100 respondents are the absolute minimum number to 

be able to undertake factor analysis. Others would 

suggest that an adequate sample size for confirmatory 

factor analysis (CFA) considered n ≥ 200 [34]. There is 

also a rule of thumb of five respondents per item [35]. 

For this study the researchers opted for 4 participants 

per item. Hence it was necessary to recruit at least 208 

students (4 × 52 items). The majority were female 

(80.3%, n=167). The majority were below age 21 years. 

The mean age of the participants was 21 years old (SD 

= 1.3). Most of the participants were first years (33%, 

n=68). 

 

Measures 

The HPLP II is a 52-item 4-point Likert scale 

(never, sometimes, often, and routinely) tool based on 

Pender’s health promotion model which contains 6 

subscales [19]; self-realization (SR) (9 items), health 
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responsibility (HR) (9 items), physical activity (PA),8 

items), nutrition (N) (9 items), interpersonal 

relations(IR)(9 items) and stress management SM) (8 

items). The HPLP-II focuses on self-initiated actions 

and perceptions that serve to maintain or enhance the 

level of wellness, self-actualization, and fulfillment of 

the individual [19]. The HPLP-II has been translated 

into different languages and widely used in other 

studies [24, 36, 25]. The internal consistency Cronbach 

alpha for the original English version of HPLP-II was 

satisfactory, with 0.94 for the total scale of HPLP-II, 

and from 0.79 to 0.87 for its six subscales [27]. A 

validity and reliability study concerning HPLP II in 

Turkey was carried out by Bahar et al. [37], who used 

52 items. The HPLP II was translated from English to 

Turkish by Bahar et al. [38] Cronbach Alpha coefficient 

of the HPLP II was 0.92 and had high reliability. The 

reliability coefficient was 0.77 for the sub-scale health 

responsibility, 0.79 for physical activity, 0.68 for 

nutrition, 0.79 for self-realization, 0.80 for interpersonal 

relationships, and 0.64 for stress management[38]. 

 

Question numbers of subscale related to 

Physical activity subscale included 4, 10, 16, 22, 28, 34, 

40, 46 substances in HPLP II. This subscale consists of 

8 items, points that can be taken at the lowest score is 

“8”, the highest is “32”. The numbers of questions in 

HPLP II related to the nutrition subscale are 2, 8, 14, 

20, 26, 32, 38, 44, and 50. This subscale includes nine 

items and can take the values of 9 and 36 as its min and 

max values. The numbers of questions of interpersonal 

relationships subscale in HPLP II are 1, 7, 13, 19, 25, 

31, 37, 43, and 49 and have the lowest and highest 

values of 9 and 36, respectively. The stress management 

subscale includes 8 questions in HPLP II. The numbers 

of items are 5, 11, 17, 23, 29, 35, 41, and 47 and have 

the min and max of 8 and 32, respectively.  

 

DATA ANALYSIS 
Statistical analyses were conducted using 

SPSS software version 25 and AMOS software. 

Frequency analyses were used to identify missing 

values in each variable. The total score was obtained by 

summing the responses to all the items in.  The same 

procedure was adopted for all the subscales scores. All 

questionnaires included in the study were completed 

without any missing values. Multivariate normality 

assumption was checked, and results indicated that the 

data did not meet the assumption, based on Mardia 

multivariate skew (p < 0.001) and kurtosis (p < 0.001) 

tests. Therefore, for the subsequent confirmatory factor 

analysis (CFA), the robust maximum likelihood 

estimator (MLR) was utilized, as this is robust to non-

normality. To achieve good psychometric 

characteristics, high standardized factor loadings (> 

0.40) are preferred [39]. Therefore, items with factor 

loadings less than 0.40 were examined and treated as 

potentially problematic items. Problematic items would 

be omitted only with adequate theoretical support. 

According to Hair et al., reporting various fit indices are 

necessary because there are no standard rules for 

assessment of model fit [10]. Based on the 6-factor 

structure and 52-item measurement model in the present 

study, the fit indices and its acceptable threshold value 

are as follows: the comparative fit index (CFI) and 

Tucker and Lewis index (TLI) with the desired value of 

more than 0.90; the root mean square error of 

approximation (RMSEA) with the desired value of less 

than 0.08; probability RMSEA with the desired value of 

more than 0.05; and the standardized root mean square 

(SRMR) with the desired value of less than 0.08 [40]. 

The construct reliability (CR) in a latent variable 

modeling approach was calculated for each factor in 

HPLP-II-M based on CR formula listed in a published 

study by Raykov and Marcoulides in 2015. The 

acceptable value of CR is above 0.70 [40]. Discriminant 

validity was checked by inspecting the correlation 

between the factors in the model. Discriminant validity 

is established when the correlation between factors is 

below 0.85. Also, to determine the internal consistency, 

Cronbach’s alpha coefficient was used. Accepted values 

for Cronbach’s alpha coefficient and ICC 0.7 are more 

considered [41, 42]. 

 

RESULTS 
Demographic summary statistics were 

calculated for each interval and ratio variable. 

Frequencies and percentages were calculated for each 

nominal variable. The most frequently observed 

category of Gender was Female (n = 167, 80%). The 

most frequently observed category of Age groups was 

21 years or below (n = 138, 66%). The most frequently 

observed category of Year was First Year (n = 68, 

33%). Frequencies and percentages are presented in 

Table 1. 
 

Table-1: Frequency Table for Nominal Variables 

Variable n % 

Gender     

    Female 167 80.29 

    Male 41 19.71 

Age groups     

    22 years or above 70 33.65 

    21 years or below 138 66.35 

Year     

    Second Year 50 24.04 

    Third Year 41 19.71 

    First Year 68 32.69 

    Fourth-year 49 23.56 

Note. Due to rounding errors, percentages may not equal 100%. 
 

The observations for Age had an average of 

20.98 (SD = 1.29, SE
M

 = 0.09, Min = 19.00, Max = 

24.00, Skewness = 0.30, Kurtosis = -0.95, Mdn = 21.00, 

Mode = 20.00). When the skewness is greater than 2 in 

absolute value, the variable is considered to be 

asymmetrical about its mean. When the kurtosis is 

greater than or equal to 3, then the variable's 

distribution is markedly different than a normal 

distribution in its tendency to produce outliers [43]. 
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Table-2: Reliability analysis 

Scale No. of Items α Lower Bound Upper Bound 

Physical activity 8 0.70 0.63 0.76 

Stress Management 8 0.80 0.75 0.84 

Nutrition 9 0.81 0.77 0.85 

Interpersonal Relationship 9 0.83 0.79 0.87 

Overall 34 0.79 0.74 0.83 

Note. The lower and upper bounds of Cronbach's α were calculated using a 95.00% confidence interval. 

 

The Cronbach's alpha coefficient was 

evaluated using the guidelines suggested by George and 

Mallery (2016) where > .9 excellent, > .8 good, > .7 

acceptable, > .6 questionable, > .5 poor, and ≤ .5 

unacceptable. The items for Physical activity had a 

Cronbach's alpha coefficient of 0.70, indicating 

questionable reliability. The items for Stress 

management had a Cronbach's alpha coefficient of 0.80, 

indicating acceptable reliability. The items for Nutrition 

had a Cronbach's alpha coefficient of 0.81, indicating 

good reliability. The items for Interpersonal 

relationships had a Cronbach's alpha coefficient of 0.83, 

indicating good reliability. Overall the 34-item tool had 

a Cronbach’s alpha of 0.79, indicating good reliability. 

 

 

 

 

Confirmatory Factor Analysis (CFA) 
CFA model was conducted to determine 

whether the latent variables, Physical Activity, 

Nutrition, Interpersonal Relationship, and Stress 

Management, adequately describe the data. Maximum 

likelihood estimation was performed to determine the 

standard errors for the parameter estimates. 

 

Assumptions 

Multivariate normality. To assess the 

assumption of multivariate normality, the squared 

Mahalanobis distances were calculated for the data and 

plotted against the quantiles of a Chi-square distribution 

[35, 44]. In the scatterplot, the solid line represents the 

theoretical quantiles of a normal distribution. Normality 

can be assumed if the points form a relatively straight 

line. The scatterplot for normality is presented in Figure 

1. 

 

 
Fig-1: Mahalanobis distance scatterplot testing multivariate normality. 

 

Multivariate Outliers 

To identify influential points in the data 

Mahalanobis distances were calculated and compared to 

a χ
2
 distribution [45]. An outlier was defined as any 

Mahalanobis distance that exceeds 55.48, the .999 

quantile of a χ
2
 distribution with 27 degrees of freedom 

[46]. There was 1 observation detected as outliers. 

 

Multicollinearity 

Although variables should be correlated with 

one another to be considered suitable for factorization, 

variables that are too highly correlated can cause 

problems in CFA. To assess multicollinearity, the 

squared multiple correlations were inspected and the 

determinant of the correlation matrix was calculated. 

Any variable with an R
2
 > .90 can contribute to 

multicollinearity in the CFA model [46]. Variables that 

exhibit high multicollinearity should either be removed 

from the analysis or combined as a composite variable. 

There were no variables that had an R
2
 > .90. Another 

assessment for multicollinearity is to assess the 

determinant of the data's correlation matrix. A 

determinant that is ≤ 0.00001 indicates that 

multicollinearity exists in the data [44]. The value of the 

determinant for the correlation matrix was 0.000018, 

indicating that there was no multicollinearity in the 

data. 
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Confirmatory Factor Analysis (CFA) results 
The reliability of the analysis was tested based 

on the sample size used to construct the model. Next, 

the results were evaluated using the Chi-square 

goodness of fit test and fit indices. Lastly, the squared 

multiple correlations (R
2
) for each endogenous variable 

were examined. The results of the CFA model are 

presented in Table 7. The node diagram is shown in 

Figure 2. 

 

Table-7: Unstandardized Loadings (Standard Errors), Standardized Loadings, and Significance Levels for Each 

Parameter in the CFA Model (N = 207) 

Parameter Estimate Unstandardized Standardized p 

Covariance for Physical Activity and Nutrition -0.00(0.00) -0.04 .661 

Covariance for Physical Activity and Interpersonal Relationship 0.00(0.00) 0.11 .457 

Covariance for Physical Activity and Stress Management -0.00(0.00) -0.02 .859 

Covariance for Nutrition and Interpersonal Relationship 0.01(0.01) 0.07 .388 

Covariance for Nutrition and Stress Management -0.01(0.01) -0.06 .425 

Covariance for Interpersonal Relationship and Stress 

Management 
-0.00(0.01) -0.03 .750 

Error in Physical Activity 0.00(0.00) 1.00 .646 

Error in PA1 0.37(0.04) 0.99 < .001 

Error in PA2 0.52(0.06) 0.73 < .001 

Error in PA3 0.51(0.05) 0.80 < .001 

Error in PA4 0.46(0.05) 0.73 < .001 

Error in PA5 0.43(0.05) 0.83 < .001 

Error in PA6 0.20(0.03) 0.46 < .001 

Error in PA7 0.63(0.06) 0.87 < .001 

Error in PA8 0.25(0.03) 0.65 < .001 

Error in Nutrition 0.17(0.05) 1.00 < .001 

Error in N2 0.49(0.05) 0.74 < .001 

Error in N3 0.16(0.02) 0.37 < .001 

Error in N4 0.17(0.02) 0.53 < .001 

Error in N5 0.59(0.06) 0.98 < .001 

Error in N6 0.07(0.01) 0.18 < .001 

Error in N8 0.71(0.07) 0.64 < .001 

Error in N9 0.14(0.02) 0.25 < .001 

Error in Interpersonal Relationship 0.14(0.04) 1.00 < .001 

Error in IR2 0.48(0.05) 0.77 < .001 

Error in IR3 0.09(0.02) 0.21 < .001 

Error in IR4 0.17(0.02) 0.48 < .001 

Error in IR5 0.51(0.05) 0.97 < .001 

Error in IR6 0.10(0.02) 0.30 < .001 

Error in IR8 0.73(0.08) 0.67 < .001 

Error in Stress Management 0.18(0.05) 1.00 < .001 

Error in SM2 0.56(0.06) 0.76 < .001 

Error in SM3 0.07(0.02) 0.23 < .001 

Error in SM4 0.14(0.02) 0.52 < .001 

Error in SM5 0.45(0.04) 0.90 < .001 

Error in SM6 0.14(0.02) 0.40 < .001 

Error in SM8 0.73(0.07) 0.81 < .001 

Note. χ
2
(318) = 686.69, p < .001; -- indicates the statistic was not calculated due to parameter constraint. 

 

Discriminant validity 

The discriminant validity was checked based 

on the correlations among the factors. The correlations 

between the latent variables are presented in Table 8. 

All the correlations were below the recommended cut-

off point of 0.85, which indicated that the four-health 

promoting behavior factors achieved good discriminant 

validity. 
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Table-8 

Variable Physical Activity Nutrition Interpersonal Relationship Stress Management 

Physical Activity 1.00 -- -- -- 

Nutrition -0.04 1.00 -- -- 

Interpersonal Relationship 0.11 0.07 1.00 -- 

Stress Management -0.02 -0.06 -0.03 1.00 

Correlation Table for the Latent Variables 

  

 
Fig-2: Node diagram for the CFA model 

 

Evaluating sample size. Factor analysis 

requires a large sample size to construct repeatable and 

reliable factors. A variety of authors suggest different 

benchmarks to determine a sufficient sample size for 

CFA. Some authors use benchmarks based on overall 

sample size. A common rule of thumb for determining 

sufficient sample size is 300 observations [44, 22]. 

Other authors use the ratio (N:q) of overall sample size 

to the number of free parameter estimates (latent 

variable, indicator, variance, covariance or any 

regression estimates) included in the model. Kline [46] 

recommends that the N:q ratio should be about 20 to 1. 

Schreiber, Nora, Stage, Barlow, and King [47] suggest 

that the consensus for a sufficient N:q ratio is 10:1. On 

the lower end of the ratio, Bentler and Chou [48] 

suggest that an acceptable N:q ratio is 5:1. The 

participant to item ratio for this analysis was 

approximately 3 to 1, where sample size was 207 and 

the number of variables included was 60. According to 

the N:q ratio rule-of-thumb, the given sample size is 

insufficient for CFA, however this doesn’t limit use of 

the test. 

 

Model fit. There are a variety of ways to 

measure if the CFA model adequately describes the 

data. The Chi-square statistic is the most popular 

statistic used to measure the model fit. Besides the Chi-

square statistic, fit indices are also used to help 

researchers determine if the factor analysis model fits 

the data properly. Along with the Chi-square goodness 

of fit test, the following fit indices were used to assess 

the model fit: root mean square error of approximation 

(RMSEA), comparative fit index (CFI), Tucker-Lewis 

index (TLI) and standardized root mean square residual 

(SRMR). 

 

Goodness of fit test. A Chi-square goodness of 

fit test was conducted to determine if the CFA model 

fits the data adequately. It is standard practice for CFA 

to include the Chi-square test. However, this test is 

sensitive to sample size, which causes the test to almost 

always reject the null hypothesis and indicate a poor 

model fit when the sample size is large [49]. The results 

of the Chi-square goodness of fit test were significant, 

χ
2
(318) = 686.69, p < .001, suggesting that the model 

did not adequately fit the data. 

 

Fit indices. The RMSEA index was less than 

.08, RMSEA = 0.07, 90% CI = [0.07, 0.08], which is 

indicative of a good model fit [49]. The CFI was less 

than .90, CFI = 0.81, suggesting that the model is 

indicative of a poor model fit [49]. The TLI was less 

than .95, TLI = 0.79, which is indicative of a poor 

model fit [49]. The SRMR was between .05 and .08, 

SRMR = 0.08, which implies that the model fits the 

data adequately [49]. The fit indices are presented in 

Table 9. 
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Table-9: Fit Indices for the CFA model 

NFI TLI CFI RMSEA SRMR 

0.70 0.79 0.81 0.07 0.08 

Note. RMSEA 90%CI = [0.07, 0.08]; -- indicates that 

the statistic could not be calculated. 

 

Squared multiple correlations 

The individual relationship between each 

indicator variable and the latent variable can be 

assessed by the observed variable's R
2
 value. The R

2
 

value identifies how much of the indicator variable's 

variance explains the factor. An R
2
 value ≤ .20 suggests 

that the observed variable does not adequately describe 

the factor and should be considered for removal from 

the model [49]. The following observed variables had 

R
2
 values ≤ .20: PA1, PA5, PA7, N5, IR5, SM5, and 

SM8. The R
2
 values, along with the error variances for 

each observed variable are presented in Table 10. 

 

Table-10: Estimated Error Variances and R
2
 Values 

for Each Indicator Variable - Latent Variable 

Relationship in the CFA model 

Endogenous Variable Standard Error R
2
 

PA1 0.37 0.01 

PA2 0.52 0.27 

PA3 0.51 0.20 

PA4 0.46 0.27 

PA5 0.43 0.17 

PA6 0.20 0.54 

PA7 0.63 0.13 

PA8 0.25 0.35 

N2 0.49 0.26 

N3 0.16 0.63 

N4 0.17 0.47 

N5 0.59 0.02 

N6 0.07 0.82 

N8 0.71 0.36 

N9 0.14 0.75 

IR2 0.48 0.23 

IR3 0.09 0.79 

IR4 0.17 0.52 

IR5 0.51 0.03 

IR6 0.10 0.70 

IR8 0.73 0.33 

SM2 0.56 0.24 

SM3 0.07 0.77 

SM4 0.14 0.48 

SM5 0.45 0.10 

SM6 0.14 0.60 

SM8 0.73 0.19 

Note. -- indicates the statistic could not be calculated 

 

DISCUSSION 

The aim of this study was to establish the 

validity of four factors of the health-promoting lifestyle 

profile II tools. This validation was done among 

Kenyan university undergraduate students. The current 

study found that the most frequently observed category 

of Gender was Female (n = 167, 80%). Consistent with 

the current study is a study done among Malaysian 

undergraduate students that found 80.4% of the 

participants were female [50]. Females tend to be more 

interested in matters health compared to males. The 

current study focused on four factors of the HPLP-II 

(physical activity, nutrition, interpersonal relationship, 

and stress management). After omission of some items 

due to high correlation with variables in the same 

factor, a final 34 item model was analyzed. A study by 

Bee, Yee, Wan & Kok [51] used a final model fit of 21-

items from a three-factor structure, and the goodness-

of-fit values were shown to be adequate fit after 

removal of a few items. In their study, item Q25 “Eat 

breakfast” was found to be problematic item that 

affected the fitness of the model and was dropped from 

the scale(ibid). While the current study did not include 

all six factors of the HPLP-II, some studies have used 

all six factors in their factor analysis [36]. Previous 

validation studies of HPLP-II reported varying total 

number of items that fit the CFA measurement model. 

For example, based on psychometric properties, Pérez-

Fortis et al. [52] retained 44 items for Spanish version, 

Meihan et al. [36] retained 30 items and 51 items 

respectively for the Chinese version, while Savarese et 

al. [53] retained 26 items for the Italian version of the 

HPLP-II. A study by Kuan, Kue, Abdullah, and Tai [50] 

in Malaysia retained 50 items in the final measurement 

model, after removal of two low factor loading items. 

 

The current study found that the overall 34-

item tool had a Cronbach’s alpha of 0.79 indicating 

good reliability. The factors physical activity, stress 

management, nutrition, and interpersonal relationship 

had Cronbach coefficients of 0.70, 0.80,0.81 and 0.83, 

respectively. In a recent study by Kuan, Kueh, 

Abdullah, and Tai [50], the reliability was satisfactory, 

with Cronbach alpha of 0.94 for overall scale, 0.81 for 

physical activity, 0.77 for nutrition, 0.81 for spiritual 

growth, 0.73 for interpersonal relations, and 0.74 for 

stress management. Previous validation-reliability 

studies [23-25] used internal consistency (Cronbach 

alpha) to determine the reliability of the constructs and 

found that the subscales of HPLP-II were reliable, 

Cronbach alpha more than 0.70. A study in Iran found 

that Cronbach’s alpha of the revised HPLP ‑ II was 

obtained as 0.78 and for their subscales were in the 

range of 0.67–0.84. Intraclass correlation coefficient 

was obtained 0.79 (95% confidence interval: 0.59–0.86, 

P < 0.001) [54]. The findings of the validity index, 

construct validity, factor analysis, Cronbach’s alpha 

coefficients, and ICC indications show that the HPLPII

‑48 is a suitable tool to assess HPB (ibid). Hulme et al. 

reported the reliability of test ‑ retest of the original 

version as 0.91, which is little higher than that of the 

present study. Also consistent with the findings is a 

study in a Saudi university that found overall reliability 

to be excellent, with Cronbach’s alpha at 0.91[55]. The 

HPLP-II was also used previously in Arabic and 
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Jordanian community and the Cronbach’s alpha 

coefficients were between 0.70 and 0.88 for the 

subscales and 0.92 for the total scale in this study (Al-

Kandari et al. [37, 34]. Further confirmation was done 

by Kadriye & Bermek [56] who found that the overall 

coefficient alpha for the HPLP-II was 0.89. It had 

excellent internal consistency reliability with a 

Cronbach’s alpha of 0.85 and demonstrated perfect test-

retest reliability (ICC=0.87) (ibid). Generally, these 

results were consistent with the study conducted using 

the original English version of HPLP-II with 52 items. 

The overall reliability scale was reported as 0.94 and 

reliability for six subscales ranged from 0.79 to 0.87 

[19]. 

 

This study applied CFA, which is a type of 

structural equation modeling that deals specifically with 

measurement models. CFA examines the strength of the 

relationship between an observed measure and latent 

variables or factors based on factor loading. CFA 

requires a strong conceptual foundation to guide the 

specification and evaluation of the factor model. It can 

be utilized in psychometric evaluation, detection of 

method effects, construct validation and also for the 

evaluation of measurement invariance. Since the factors 

and items of HPLP-II have been predetermined in 

previous studies, we conducted only a confirmatory 

study. Our CFA analysis of HPLPII- M supported the 

factor structure analysis proposed by the authors of the 

original HPLP-II. These results are consistent with 

other studies of the psychometric properties of the 

HPLP-II in Chinese Malaysian and Spanish samples 

[50]. In the current study majority of the items in the 

factors had an unstandardized factor loading of over 

0.40. Consistent with the present study is a study among 

undergraduate students in Malaysia, which found that 

the sub-scales of the HPLP showed good psychometric 

properties and could be used to assess health-promoting 

behavior among undergraduate students [51]. In their 

study, all items within the sub-scales showed a factor 

loading above 0.40. In the same survey, the convergent 

validity was indicated by CR estimates, which ranged 

from 0.664 to 0.844. Therefore, adequate convergent 

validity was noted for HPB scale (ibid). The manner of 

factors’ loading was very similar to that seen in studies 

in other countries [57]. 

 

In the current study, The RMSEA index was 

less than .08, RMSEA = 0.07, 90% CI = [0.07, 0.08], 

which is indicative of a good model fit  and the SRMR 

was between .05 and .08, SRMR = 0.08, which implied 

that the model fits the data adequately [49] however, the 

Chi-square goodness of fit test and CFI indicated a poor 

model fit. Previous studies done have all shown a good 

model fit for the factors of the HPLP-II [36, 63, 50]. 

With regards to discriminant validity, the current study 

found that all the correlations were below the 

recommended cut-off point of 0.85, which indicated 

that the four-health promoting behavior factors 

achieved good discriminant validity. Consistent with the 

current study, a study in Iran by Tanjani et al. [54] 

found that Pearson correlation coefficients between the 

revised HPLP‑II and their items were in range of 0.27–

0.65. A study in Malaysia found that the final 

measurement model demonstrated discriminant validity 

among university students. The strong positive 

correlations between subscales were evidence of 

discriminant validity [51,58]. The findings were similar 

to Sousa et al. [24, 59]’s study which also found 

significant positive correlations between the construct. 

 

This study cannot be complete without stating 

the limitations which may have brought about the 

possible inconsistencies with findings from other 

studies. The first limitation of this study was the sample 

size. The participant to item ratio for this analysis was 

approximately 3 to 1, where the sample size was 207, 

and the number of variables included was 60. 

According to the N:q ratio rule-of-thumb, the given 

sample size was insufficient for CFA. Hence the results 

may be a bit unreliable. Another limitation is that the 

four subscales of HPLP-II in this study were tested 

among undergraduate students. However, we are unsure 

about its generalization among Kenyan undergraduate 

students in general until further cross-validation studies 

are conducted, keeping in view that the environment 

and the school structure may be closely similar. Another 

limitation is the use of a self-reported questionnaire, 

which may be subject to response bias. Participants 

might have given their socially desired responses. To 

overcome this limitation, we emphasized the 

importance of honest feedback to the subjects before 

data collection. Finally, the cross-sectional design may 

compromise the ability to generalize the study findings, 

and the survey design tends to produce superficial 

rather than in-depth information on a particular 

phenomenon and therefore suits an extensive rather than 

intensive analysis. 

 

CONCLUSION & RECOMMENDATION 
In conclusion, the four-factor HPLP-II 

structure had good overall reliability and factor 

reliability. With regards to the final model, the results 

showed adequate model fit using RMSEA and SRMR, 

but poor model fit using CFI and chi-square goodness 

of fit test. The model displayed good discriminant 

validity as all correlations among the four factors were 

below 0.85. This study recommends that further 

research should examine the replicability of the HPLP-

II in more diverse Kenyan speaking populations. Also, 

quantitative and qualitative studies are needed to shape 

a holistic picture of the healthy lifestyle of the students. 

Furthermore, longitudinal studies are also 

recommended to gain insight into changes in health-

promoting behaviors of students over time. 

 

ABBREVIATIONS 
CFA: Confirmatory factor analysis; CFI: 

Comparative fit index; CR: Construct reliability; HPLP-

II: Health-Promoting Lifestyle Profile II; MLR: Robust 
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maximum likelihood estimator; RMSEA: Root mean 

square error of approximation; SD: Standard deviation; 

SRMR: Standardised root mean square; TLI: 

Tuckerlewis index 
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