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ARTICLE INFO ABSTRACT 
 The authors report the psychometric analysis of the Physical Health 

Questionnaire (PHQ). The main aim of this research was to examine the 
suitability of the PHQ on Indian college students. The PHQ is a shortened and 
modified version of the health scale developed by Spence et al. (1987). A revised 
and abbreviated (14-item) version of Spence et al. 's (1987) scale was used by 
Rogers and Kelloway (1997). In the present study PHQ is referred from Schat, 
Kelloway, and Desmarais (2005) paper and tested for psychometric analysis such 
as EFA and CFA. Data was collected from 101 participants, 50 Males, 51 Females 
from 18 to 23 years of age. The study showed a four-factor solution in PCA with 
62.25 percent cumulative variance accounted for by four factors, with satisfactory 
internal consistency providing empirical evidence of convergent validity through 
the average variance extracted. Furthermore, a confirmatory factor analysis using 
maximum likelihood estimation supported the four-factor model, showing 
significant fit to the data and satisfactory additional fit indices.. This scale is 
established to be psychometrically suitable for use in the Indian context and shows 
acceptable psychometric properties to use the tool for Indian Students. This scale 
is suitable for young adults and would provide valuable information about their 
well-being. 
 
Keywords: physical health, somatic symptoms, validity, measurement, EFA, 
CFA 

 
Introduction 

 
Physical health relates to the overall wellness of the body. Mental health and social health are both embedded 
by physical health. The main keys of physical health involve physical exercise, healthy nutrition and healthy 
diet, alcohol intake, self-care management, rest, and sleep. The physical health of young adults is continuously 
decreasing. It is important to effectively examine the physical health of the young generation. Such evaluations 
not only enhance physical fitness but also contribute to strengthen mental well-being among the youth. 
A growing amount of research that demonstrates the connection between human psychological and physical 
health is available (go through, Cohen & Herbert, 1996; Herbert & Cohen, 1993; Kiecolt-Glaser & Glaser, 1988). 
Data from research has shown a link between human psychological and physical health, and this link is 
supported by science (go through, Cohen & Herbert, 1996; Herbert & Cohen, 1993). Numerous physical 
conditions and symptoms, including digestive disorders, cardiovascular disease, and upper respiratory 
infections, psychological functioning has been impacted, specially to stressful life situations and managing 
emotional responses. 
There has been a lot of study done on the potential links between psychological stress and physical sickness. 
Strong evidence supports the association between immunosuppression, or the reduction of immune function 
in response to stresses, and a person's vulnerability to infectious illnesses (Cohen, 1996). According to research 
(e.g., Cohen, 1996), being exposed to stimuli and experiencing negative emotional responses to them alter 
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hormonal and sympathetic nervous system responses, which in turn weaken the immune system. 
There is enormous research material available on the effect of consistent stressful work culture on the health 
of employees. Research in this area has found connections between work-related stress and immune system 
suppression (O'Leary, 1990), an increased risk of infectious diseases (e.g., Cohen & Williamson, 1991), as well 
as musculoskeletal complaints (e.g., myalgia; Lundberg et al., 1999; see also Carayon, Smith, & Haims, 1999), 
higher fibrinogen levels in women (Davis, Matthews, Meilahn, The empirical research (e.g., Ganster, Fox, & 
Dwyer, 2001; Manning, Jackson, & Fusilier, 1996) linking occupational stress to healthcare expenditures and 
use is not unexpected in light of these findings. 
We focus on how physical health is built before talking about the problems with measuring it. We also explain 
how feelings like stress and emotions can affect physical health, but we don't go into detail about these 
issues in this study. Instead, if you are interested we suggest reading more detailed books or articles, like 
the ones by Cohen & Herbert (1996), Herbert & Cohen (1993), and Kiecolt-Glaser & Glaser (1988). 
Human psychological and physical health are increasingly recognized to be linked, and there is a growing body 
of literature that scientifically supports this relationship (go through, see Cohen & Herbert, 1996; Herbert & 
Cohen, 1993). Many physical illnesses and symptoms, such as upper respiratory infections, digestive issues, 
and cardiovascular disease, have been related to psychological functioning, particularly exposure to stressful 
life experiences and emotional reactions to the same. Scientists have studied how emotions can affect an 
individual's physical health. 
The relationship between immunosuppression, which is the inhibition of immune function in response to 
stressors, and an individual's susceptibility to infectious diseases is one for which there is strong evidence 
(Cohen,1996). Yet, as Cohen said, it is challenging to assemble convincing evidence of the processes by which 
stress affects the immune system due to the complexity of the immune system as well as the methodological 
restrictions placed on evaluating this complexity in human investigations. The research suggests that being 
exposed to stimuli and having a negative emotional reaction to them affect hormonal and sympathetic nervous 
system responses, which then damage the immune system (e.g., Cohen, 1996). 
The literature on occupational health is one area where the link between stress and health has drawn a lot of 
attention. According to research in this field, being exposed to work-related stress is linked to immune system 
suppression (O'Leary, 1990), a higher risk of infectious diseases (e.g., Cohen & Williamson, 1991), as well as 
musculoskeletal complaints (e.g., myalgia; Lundberg et al., 1999; see also Carayon, Smith, & Haims, 1999), 
increased fibrinogen levels in women (Davis, Matthews, Meilahn, & Kiss, 1985), asthma, ulcers, and the risk 
of stroke (Quick, Quick, Nelson, & Hurrell, 2001). Based on these results, job stress and healthcare costs and 
utilization are correlated in the empirical evidence (e.g., Ganster, Fox, & Dwyer, 2001; Manning, Jackson, & 
Fusilier, 1996). 
With reference, it is important to see how physical wellbeing is being measured and psychometric properties 
across different cultural and social backgrounds. In this present research Physical well being scale by Schat, 
Kelloway, and Desmarais (2005) which measures the physical well being of young adults from India 
 
Measuring Physical Health 
Physical strain measurements have been used to examine a wide range of somatic symptoms, from relatively 
unimportant ones like insomnia, upper respiratory infections, and digestive problems to potentially fatal ones 
like high blood pressure (Barling & Kelloway, 1996), hypertension (Schwartz, Pickering, & Landsbergis, 1996), 
and coronary heart disease (e.g., Spence et al., 1987). (1990) (Karasek & Theorell; Krantz, Contrada, Hill & 
Friedler, 1988). The Physical Symptoms Inventory, the Occupational Stress Indicator, and the Symptoms 
Checklist are additional self-report tools used to assess workplace stress in addition to the PHQ (Bartone, 
Ursano, Wright, & Ingraham, 1989). Despite the fact that many studies of job stress have included behavioral 
and physiological measures of somatic health. 
The use of physical health measurements in occupational health research is common, but little in-depth study 
has been done on their validity, which is often just assessed to the level of internal consistency reliability. Given 
the predominance of self-report measures of job-related stresses and strains, Spector and Jex (1998) noted 
that it is "surprising that relatively little emphasis has been spent on showing construct validity of specific 
scales" (p. 359). Why has validating physical health measurements received relatively little attention in the 
literature? We offer two justifications for this. First, it would seem that construct validity is not given much 
consideration in the research of organizational behavior, which also includes the study of stress and strain at 
work (Schwab, 1980). Spector & Jex (1998), and self-reports (Evans & Johnson, 2000). Second, occupational 
health and job stress research seldom focuses on physical health; instead, it often uses strain as a stress 
outcome variable. Because of this, discussion of its measurement is typically quite brief and frequently only 
consists of a summary of the scale, along with information about its accuracy and internal consistency. 
Additionally, workplace violence and Type A behavior have been studied using the PHQ as an end measure 
(Spence et al., 1987; Rogers & Kelloway, 1997; Schat & Kelloway, 2000, 2003). 
Since the year 2000, there have been various physical health measuring questionnaires used in research. Some 
notable examples include: 
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1. SF-36: The Short Form 36 (SF-36) is a commonly used questionnaire that evaluates overall health and 
quality of life. It has 36 items across eight domains, like as physical functioning, role limitations due to 
physical health, pain, and vitality. 

2. WHOQOL-BREF: The World Health Organization Quality of Life Brief (WHOQOL-BREF) a shortened 
version of the WHOQOL-100, measures quality of life in four key areas: physical well-being, mental well-
being, social relations, and environmental factors. 

3. IPAQ: International Physical Activity Questionnaire (IPAQ) evaluates how much people are active and how 
much time they spend sitting idle. It focuses on different aspects of physical activity, including exercise in 
free time, work-related activities, transportation, and household work. 

4. PHQ-9: The Patient Health Questionnaire-9 (PHQ-9) is a tool individuals use to assess their depression 
symptoms based on nine questions about their feelings and experiences over the past two weeks. 

5. GAD-7: The Generalized Anxiety Disorder 7 (GAD-7) questionnaire is a concise screening tool for assessing 
anxiety symptoms. It includes seven items and it is also used to evaluate the severity of generalized anxiety 
disorder. 

These questionnaires have been widely used in research to assess physical health, quality of life, physical 
activity levels, and mental health symptoms. Researchers works to develop and enhance these instruments to 
increase their accuracy and relevance in measuring physical health outcomes. 
Physical health in early adulthood influences the quality of healthy life in the future. 
Thus, it becomes important to validate measures of physical health. The physical health questionnaire was 
developed by Spence, Helmerich and Pred (1987) which originally has 32 items. A revised scale carrying 14 
items was developed by Rogers and Kelloway (1997). 
Items 1 to 11 are rated measuring the frequency on a 7-point scale ranging from 1is (not at all) to 7 is (all the 
time). The items 12 to 14 are scaled on the frequency scale 0 times to 7 plus times. The respondents need to 
mark their experience about sleep disturbances, headaches, respiratory infections, and gastrointestinal 
problems they have been facing during the past. The young adults in the age group of 18 to 23 are tested to 
carry out factorial analysis. 
 

Methods Participants 
 
In this study, a sample of the Indian university students was taken through incidental sampling with help of 
google forms. Responses were collected from 101 participants; the age of the population is 18 to 23. All the 
participants were from various undergraduate programs from different universities across India. 
 
Procedure 
The revised Physical Health Questionnaire's applicability to the Indian population underwent expert 
examination. Since there are many different local languages and cultures in India, the language proficiency of 
the scale and its wordings were examined by a linguist to ensure that anyone with English language competence 
equivalent to the fifth grade may understand the questions being asked. The scale was adjusted to be fair across 
cultures. Google Form was created and distributed. Demographic information like names and contact 
information were not collected from respondents because the testing was anonymous. 100 percent of the total 
of the respondents were literate in English, both written and spoken. The first phase was gathering data, and 
the second was interpretation. The acquired data was also rated in accordance with the revised physical health 
questionnaire's instructions because the scale is evaluated on a Likert scale. The data was prepared for 
statistical analysis by cleaning it. The data was cleaned and scored using Microsoft Excel and subjected to data 
analysis. 

 
Tool 
We employed the PHQ which is a modified version of Spence et. al. (1987) healthcare to evaluate physical 
health. The scale had 14 items and asked respondents how frequently they had headaches, lung infections, 
gastrointestinal issues, and sleep disruptions. Item 1 to 11 were rated on a 1 to 7 scale, and 1 rated the least and 
7 rated the most often. Items 12 through 14 featured several frequency-related response choices. 
 

Data Analysis 
 
We used principal-components extraction and rotated the extracted factors to a varimax criterion to obtain an 
initial assessment of the factor structure of the PHQ. Then the obtained solution is then cross validated 
confirmatory factor analysis (CFA). This approach, in which EFA precedes CFA, is generally considered the 
most appropriate approach when a scale’s factor structure is first being examined (Tabachnick & Fidell, 1996) 
and has been suggested as a viable strategy for theory development and analysis (Gerbing & Hamilton, 1996). 
 

Results 
 
Data were analyzed using SPSS version 25 for CFA JASP version 1.7. To test the internal consistency item total 
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correlation was tested, Cronbach's alpha was used to test the reliability of the scale. To test the validity principal 
component analysis was used and lastly CFA was used to confirm the four factors solution established earlier. 

 
Reliability analysis 
In the present study, the reliability of the scale was tested and reported. Cronbach alpha calculated was .77 for 
all the items. The internal consistency of the scale was also tested with the help of the item-total correlations. 
It was found that each item was significantly correlated with the total score. The validity of the scale was also 
tested using the internal consistency. 
 
Factor analysis 
First we verified the adequacy of using Principal Component Analysis (PCA) with the use of the Kai- ser-Meyer-
Olkin (KMO) criterion, and the Bartlett Sphericity Test (χ2) . 
Recommended KMO values should be equal or above .60, and Bartlett chi-square test should be statistically 
significant to support this type of statistical analysis (Tabachnick & Fidell, 2013). The PCA intended to check 
whether a general factor would emerge in the present study; component extraction was determined by Cattell’s 
scree plot criteria. Finally, internal consistency was estimated using Cronbach’s alpha. 
EFA with principal component extraction and varimax rotation, was performed using SPSS 25 to evaluate the 
internal consistency of the scale as a whole and the dimensional weighting of the construct (Costello & Osborne, 
2005). According to Pasquali (2008), the validity of the items that made up each factor was also analyzed, 
based on how well the statement represents the factor, that is, if the item has a high factor loading. After 
examining the (a) eigenvalues, (b) percentages of explained variance, (c) and factor structure as proposed by 
Hair, Black, Babin, Anderson, and Tatham, (2006) the final factor structures were chosen. 
According to Comrey and Lee (1992) Items were rated on loadings from inadequate to good. Items with 
loadings at or above 0.32 were considered below standard, while those at or above 0.45 were seen as acceptable. 
Loadings of 0.55 or higher were classified as good, 
0.63 or higher as very good, and 0.71 or higher as excellent. Items with loadings of 0.55 or higher were included 
for further statistical examination. Exploratory factor analysis (EFA) was calculated with principal component 
analysis. Rotated factor loading matrix was assessed and examined thoroughly. In the rotated factor pattern, 
items having factor loading equal or greater than 0.50 are generally considered as a part of the proposed 
dimension (Moore & Benbasat, 1991). 
The PHQ Scale’s principal component analysis was implemented for the four factors with eigenvalues greater 
than one (as shown in Figure 1). The total variance contributed in the factor solution is 62.248. The KMO 
evaluates the sample adequacy, which must be near to 0.5 in order to successfully conduct factor analysis. 
According to Kaiser (1974), values for KMO should be at least 0.5 (just acceptable), between 0.7 and 0.8 (good), 
and above 0.9 (superb). The sample adequacy score calculated by Kaiser-Meyer-Olkin is 0.761 and Bartlett’s 
test of Sphericity with significant chi-square χ2/91= 447.738 p< 0.001. 
The self-acceptance sexuality inventory's items collectively account for 70.501 percent of the variance. The 
communalities score ranges from .57 to .71. Rotated sums of squared loading were checked, first factor loading 
found 18.99 with highest loading. Second factor loaded 18.19 almost similar to first factor, 12.64 percent 
variance contributed by the third factor loading and lastly fourth factor contributed 12.42 percent of variance 
in total 62.24 percent rotation sums of squared loadings. 

Table 2: Factor loadings 

 
Items 

Sleep Disturba 
nce 

Headach es Gastroin testinal Respirat ory 

 

   Problem s Infectio ns 

1.how often have you had difficulty getting 
sleep at night? 

0.678    

2. how often have you woken up during the 
night? 

0.773    

3. how often have you had night mares or 
disturbing dreams? 

0.509    

4. how often has your sleep been peaceful and 
undisturbed? 

0.589    

5. how often have you experienced headaches  0.412   

6. how often did you get a headache when 
there was a pressure on you to getting 

 0.970   

7.How often did you get a headache when 
you were frustrated because things we 

 0.630   

8.how often have you suffered from an upset 
stomach indigestion 

  0.746  

9.how often did you have to watch that you   0.505  
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ate carefully to avoid stomach upse 

@10howoftendidyoufeelnauseatedsicktoyour 
ownstomach 

  0.582  

@11howoftenwereyouconstipatedordidyousuf 
ferfromdiarrhea 

  0.449  

@12howmanytimeshaveyouhadminorcoldsth 
atmadeyoufeeluncomfortableb 

   0.658 

@13howmanytimeshaveyouhadrespiratoryinf 
ectionsmoreseverethanmino 

   0.454 

@14whenyouhadabadcoldorfluhowlongdiditt 
ypicallylast 

   0.476 

Note. Applied rotation method is varimax. 

 
The researchers were able to determine on the basis of earlier literature and findings of the PCA, that the 
Students Life Satisfaction Scale consisted of two dimensions with a total of seven items. Factor I Satisfaction 
with Life five items and Factor II Dissatisfaction with Life two items. 
 
Confirmatory Factor Analysis 
By total sample and gender, Five goodness-of-fit indices were calculated in order to assess global fit of the 
model. Various measures such as χ2, χ2/df, GFI, adjusted GFI, CFI, and RMSEA are used to evaluate how a 
statistical model aligns with observed variables. A significant χ2 value indicates that the proposed model does 
not fit the observed data well. Additional metrics like GFI offer insight into the extent to which the model 
explains the variance and covariance among observed variables. The GFI value ranges from 0 to 1, with a value 
of 1 indicating a perfect fit between the model and the data. CFI compares the fit of a null model (i.e., when 
unobserved variables are uncorrelated and independent) with the fit of the researcher's model (Babyak M, 
Green S., 2010). A CFI value of greater than 0.90 shows a psychometrically acceptable fit to the data 
(Tabachnick B, Fidell L.2007). RMSEA, a quantitative measure, indicates the degree to which the model aligns 
with the observed data. An RMSEA value below 0.05 signifies a strong fit between the model and the data. The 
main results of this model are shown in Figure 2. 
To extend our investigation of the efficacy of the PHQ. We conducted a CFA to examine stability of the factor 
structure we established in EFA and to match the pattern of results that emerged from the EFA. We 
hypothesized that Each PHQ item will be significantly linked to one of the four aspects of somatic health. 
 

Figure 2 CFA Model Plot

 



6640  Ghule Vishal et al / Kuey, 30(4), 2454 

 

The following indexes of fit were established by the ML estimator: χ2 (71) = 102.162, p < 
.005, GFI = .978, CFI = .920, TLI = .897, SRMR = .06, and RMSEA = .06 (IC 90% = 
.034–.093), the CFI and TLI matches the recommended values. It is important to note that all the factorial 
weights (lambdas) were significant at .01 level for all the items, means were statistically different from zero (λ 
≠ 0; z > 2.58, p < .001). The four factors also showed good coefficient of internal consistency (α = .765, ω = 
.788). 
 

Discussion: 
 
This study was carried out as an initial step in the validation of the PHQ and involved assessing its factor 
structure and internal consistency reliability. The process of validation involves collecting evidence for the 
measurement of the properties of the scale including Face validity, Construct Validity, Criterion Validity and 
reliability and responsiveness. Apart from the variables mentioned in the literature review of various health 
scales, the PHQ also aimed to measure the effects on Respiratory Illness factor of Physical Health which was 
rarely considered before. The results of the EFA supported the hypothesized four-dimensional 
conceptualization corresponding to the dimensions of physical health that constituted the original scale 
(Spence et al., 1987). Specifically, the results showed that the PHQ is composed of four factors representing 
the following four types of physical symptoms: Gastrointestinal Problems, Headaches, Sleep Disturbances, and 
Respiratory Infections. The EFA solution showed that the factors were empirically distinguishable and 
accounted for substantial amounts of item variance. In addition, the PHQ dimensions demonstrated 
acceptable levels of internal consistency reliability. 
The EFA results were conducted on 101 Indian university students. This was done through incidental sampling 
and the reason to choose this sample was to validate the scale on Indian population. According to a study 
almost 20% to 37% Indians are not active or mildly active and 57% of the population does not meet the physical 
health regimen proposed by the World Health Organization. Validating the scale can be used as evidence to 
develop strategic outcomes for reducing the prevalence of physical inactivity. Further the robustness and 
generalizability of the undergraduate students also provided evidence for the construct validity. However, 
there is also scope for this scale to be validated on other populations as well and is equivalent for both men and 
women. 
WHO declared the covid pandemic on March 11,2020. This pandemic caused a drastic change in people’s lives 
globally physically and mentally. This pandemic led to a sudden halt to outdoor physical activity putting them 
at the risk of many chronic diseases. Overcoming this was no less than a challenge for many. According to a 
report, covid had an overall negative impact on physical health. The results showed that the pandemic led to 
considerable decline in the percentage of mobility, walking and physical activity and a significant increase in 
sedentary activities. Housing and neighborhood environments have also been said to have played an important 
role with some evidence also suggesting its role in reducing the impact of the pandemic. 
Furthermore, the pandemic caused severe damage to the organs like kidney, skin, brain and heart which were 
also fatal making it more important to look at physical health from a more holistic and sensitive view. Boosting 
the immune system of individuals became an important part of the after effects of covid-19 for which tracking 
the physical health of individuals is of utmost priority. Apart from this the mental effect of the disease affected 
people for more than 2 years causing the stress to be manifested in physical form. 
Importance of the four factors 
We also emphasize the importance of the four factors of the PHQ scale- sleep disturbance, headaches, 
gastrointestinal problems and respiratory illness. There is sufficient evidence suggesting that these factors 
contribute a great deal towards Physical health. Physical activity has shown a promising effect on managing 
sleep related issues such as insomnia. Exercise is said to be a behavioral sleep medicine and is recommended 
as an alternative to therapies for problems regarding sleep. Similarly physical activity is said to help with 
gastrointestinal problems and help in reducing the risk of colon cancer, constipation and nausea. All other 
forms of activity including yoga and stretching have also been said to help with irritable bowel syndrome (IBS). 
Another benefit of physical activity is to reduce the frequency of headaches. One study found that higher levels 
of physical activity during leisure time is associated with fewer migraines and tension-type and fewer headache 
attacks. Physical activity is said to release endorphins acting like natural painkillers helping to reduce 
headaches. Exercise can help with various respiratory illnesses and make you feel better by opening your nasal 
passages and temporarily relieving nasal congestion. Exercise is also said to help with a runny nose, sore throat 
and sneezing. 
Challenges of the scale, having said that, the PHQ also faces some challenges. These challenges provide scope 
for further research and to make better choices about methodological strategies. The PHQ scale fails to 
measure the intensity of the Physical activity that has an effect on the four factors. Most times the level of 
activity combined with high levels of stress can have adverse effects on health. Moderate and mild activity is 
fine when you have a common cold but physical activity can further hamper health if a person has high fever or 
high levels of stress. Another challenge that the PHQ scale faces is that the answers provided are based on the 
perceived interpretation of the participant. The questionnaire does not offer a particular timeline on which the 
data should be based. This may cause a recency bias about the current health status of the participant. 
Based on the existing knowledge gaps, further studies utilizing more vigorous sampling strategies and objective 
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measures of physical activity can be used to increase the generalizability of the study. Moreover, further 
research as mentioned can be done on vulnerable populations ( eg working population, geriatric ). 
Given the significance of tracking Physical health in maintaining and promoting health behaviors and health 
outcomes and with considerable evidence based on covid-19, studies can further explore the mind body 
connection and its effect on physical health in detail. 
The reviews used as supporting the study consisted of research and articles published only in English as none 
of the authors were fluent in any other foreign language. Further studies can also take in other international 
publications to further better support their research. 
The PHQ scale serves as an important tool in many ways. They are one of the most feasible methods that 
accurately measure the physical health symptoms on a large sample that is measuring the relationship between 
physical activity and health. This tool can effectively be used in schools and colleges to effectively assess the 
well-being of students across physical activity, diet, sleep and mental health. Tracking of the physical health 
symptoms can also be used in a lot of medical research for the prevention of the development of illness. 
Together, the results of EFA and internal consistency provide preliminary construct validity evidence for the 
PHQ. However, these results are only preliminary, and additional evidence of model stability was established 
with CFA. All the indices were at the acceptable range and similar four factor models were replicated. 
 

Conclusion: 
 
This research was undertaken to evaluate the structure and psychometric properties of the PHQ. The factor 
analysis results converged in suggesting that a model consisting of four first-order factors composed of 
Gastrointestinal Problems, Headaches, Sleep Disturbances, and Respiratory Illness. 
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