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Abstract
Background: Newly diagnosed HIV-positive men who have sex with men (MSM) are an important subgroup in HIV
intervention. How newly diagnosed HIV-positive MSM look at HIV/AIDS is consequential and is potentially associated
with their risk behaviors and mental health problems. Illness representation has been used to define patients’ beliefs
and expectations on an illness, and the revised Illness Perception Questionnaire (IPQ-R) has been developed to
measure illness representations. This study aims to examine the psychometric properties of the IPQ-R among newly
diagnosed HIV-positive MSM and to investigate their views towards HIV/AIDS.
Method: A total of 225 newly diagnosed HIV-positive MSM completed the Chinese version of IPQ-R. Both confirmatory
factor analysis (CFA) and exploratory factor analysis (EFA) were applied to examine the factor structure of IPQ-R.
Results: CFA showed a poor goodness of fit to the original factor structure of IPQ-R. EFA of the IPQ-R revealed 7 factors,
including Emotional Response, Treatment Control, Timeline-acute/chronic, Illness Coherence, Consequence, Personal
Control and Helplessness. Cronbach’s alpha showed acceptable internal consistency for the derived factors, except the
Personal Control (0.61) and Helplessness (0.55). Person correlation coefficients demonstrated that the derived factors of
IPQ-R had significant associations with the outcome variables (depression and posttraumatic growth). The scores of the
Emotional Response, Consequence, Treatment Control, Personal Control, Timeline-acute/chronic and Illness Coherence
were above the midpoint, and the score of the Helplessness was below the midpoint.
Conclusion: Both similarities and differences were found when the IPQ-R is applied to newly diagnosed HIV-positive
MSM. The IPQ-R can be used with some refinements in future studies. Newly diagnosed HIV-positive MSM have a
relatively high level of negative perceptions towards HIV/AIDS in both cognitive and emotional aspects.
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Background
HIV is a global public health problem with an estimated
36.7 million people living with HIV(PLHIV) and 2.1 million people newly infected with HIV in 2015 [1]. New
HIV infection is associated with high infectivity due to the
high viral loads detected in the first few months since the
initial HIV infection occurs [2]. Newly diagnosed PLHIV,
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commonly defined as those who have been diagnosed as
HIV positive for <12 months [3–6], is an important subgroup because a large proportion of them infect HIV recently and have high viral loads. Among those newly
diagnosed HIV-positive men who have sex with men
(MSM), about 30% to 60% are newly infected cases [7–9].
Such MSM have high prevalence of condomless anal
intercourse and thus promote secondary HIV transmission [10]. Many of them have mental health problems as
they encounter extreme difficulties when adjusting to their
newly acquired HIV status [11]. How people look at the
disease is considered to be associated with mental health
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problems and disease related behaviours [12]. Improvement of people’s view towards the disease can promote
better health outcomes [13, 14].
Illness representation is used to define patients’ beliefs
and expectations about an illness or somatic symptom
[15, 16]. Cognitive representation and emotional representation are two types of inter-related illness representations. The Self-Regulatory Model (SRM, also known as
the Illness Perception Model or Common Sense Model)
specifies that health-related threats (a stimulus) would
activate both cognitive and emotional representation
processes (e.g. sadness, worry and anger), and such cognitive and emotional representations would affect the
mode of coping strategies. The outcomes of the coping
strategies would then be appraised, and the illness representation and subsequent coping strategies would be
modified. The Illness Perception Questionnaire (IPQ)
and the Revised Illness Perception Questionnaire
(IPQ-R) have been developed to assess illness representation in different disease groups [17, 18]. By using the IPQ
or IPQ-R, studies have shown that illness representation is
associated with health-related outcomes among patients
with acute or chronic diseases, such as self-care, service
utilization, treatment adherence and mental health [12,
19, 20]. Improvement in illness representation among patients with a chronic disease can reduce mental health
problems and increase health behaviours [21, 22].
China also faces an ongoing HIV epidemic and reported
more than 0.50 million PLHIV at the end of 2014 [23].
Male-to-male sexual behaviour has become one main
transmission route of HIV infection. The proportion of reported newly diagnosis HIV cases attributed to male-tomale sexual behaviour increased from 2.5% in 2006 to
25.8% in 2014 [23]. Among these newly diagnosed HIV-positive MSM, about 60% were considered to be infected
with HIV recently [7]. At the moment of diagnosis and
months after diagnosis, illness representation on HIV
would be newly formed and more adjustable. Positive
changes in illness representation on HIV may potentially
facilitate positive attitude and emotion towards the
disease, impacting coping strategies and quality of life.
However, the IPQ-R for measuring PLHIV’s perception
towards HIV infection has not been fully validated. In the
present study, we investigated the psycho-metric properties of the Chinese IPQ-R, including the factor structure,
internal consistencies, and correlations with some external
variables (depression and posttraumatic growth) among
newly diagnosed HIV-positive MSM in China, and further
investigated how these MSM looked at the disease.

Methods
Study participants

Inclusion criteria were: 1) men who self-reported having
had anal sex with at least one man in the last 12 months,
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2) age 16 years old or above, and 3) being diagnosed as
HIV positive in the last 12 months. Similar inclusion criteria of newly diagnosed HIV-positive MSM have been
widely used in other published studies [3–6].
Subject recruitment and data collection

The study was conducted in Chengdu, Sichuan province,
a city located in Western China which has a population
size of 10 million. The HIV prevalence among MSM in
Chengdu was 15.5% in 2011 [24]. Recruitment was facilitated by a non-governmental organization (NGO) which
had been providing HIV related services to MSM. Trained
staff members of the NGO retrieved phone numbers,
email addresses and QQ numbers (a popular electronic
contact in China) from the service records of all HIV positive MSM who were potentially eligible to join this study.
They then made attempts to contact these clients,
screened their eligibility, briefed them about the purpose
and logistics of the study, and invited them to participate
in the study. Participants were explained clearly that refusals to join the study would not affect their opportunities to use any service and that they could quit anytime
during the interview. Out of the 282 prospective participants contacted by the research team, 57 refused to join
the study because they did not have time or had migrated
to other cities (20.2%); 225 consented to join the study
and completed the survey (79.8%).
Participants then visited the NGO. With written informed consent, they were face-to-face and anonymously
interviewed by a well-trained peer interviewer in a private room. A structured questionnaire, which took about
25 min to complete, was used for the interview. Participants who completed the interview were given a cash incentive of 50 RMB (about $7.8 USD) to compensate
them for their time. Ethics approval was obtained from
the Survey and Behavioral Research Ethics Committee of
the Chinese University of Hong Kong.
Translation and modification of the IPQ-R

The original cognitive representation part of the IPQ-R
has eight dimensions, including Identity (labeling the illness and identifying its symptoms), Cause (attributing
likely causes of the illness), Timeline-acute/chronic
(considering whether the illness is acute/chronic),
Timeline-cyclical (considering whether the symptoms
are fluctuating), Illness Coherence (overall comprehensibility of the illness), Consequence (assessing the severity
of the illness), Personal Control (considering whether
his/her illness is self-controlled) and Treatment Control
(considering whether his/her illness can be controlled by
treatment) [18]. The emotional representation part of
the IPQ-R consists of six items (“when you think about
having HIV, you get upset”, “having HIV makes you feel
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afraid”; “you get depressed when you think about having
HIV”; “having HIV makes you feel anxious”; “having
HIV makes you feel angry”; and “having HIV does not
worry you”). The items of these subscales were presented in a mixed order in the questionnaire and were
rated on 5-point Likert scales, ranging from 1 (strongly
disagree) to 5 (strongly agree).
A panel consisting of three epidemiologists, two psychologists and one anthropologist was formed to adapt
the content of the IPQ-R contextually for PLHIV. The
modification made included: 1) The Timeline-cyclical
subscale, which is important to illnesses that could not
be ‘adequately captured within a simple acute/chronic
dimension’ [18], was removed as new HIV infection is
asymptomatic and is well known to be irreversible. 2)
The causal attribution subscale was modified for HIV/
AIDS - the eight items of Reynolds’s study on illness
representation on PLHIV (i.e., carelessness, believed it
could not happen to self, being deceived, not understanding the risk, chance/bad luck, god’s will, god’s punishment, and alcohol/drug use) [19] were used to replace
the 18 items of the original scale which were not applicable to studying PLHIV (e.g. ageing, hereditary, family
problems). 3) We also omitted the Identity subscale as
HIV is asymptomatic among the majority of the newly
diagnosed PLHIV. Similar omission of the identity dimension had also been reported in other IPQ studies
among PLHIV [25] and non-PLHIV [26, 27].
A bilingual epidemiologist translated the modified
English version of the IPQ-R into Chinese. The agreed
version was back-translated into English by two other independent bilingual public health workers with doctorate degrees who worked on HIV prevention to ensure
linguistic equivalence. In a pilot test, 11 HIV-infected
MSM, including 8 being newly diagnosed, were interviewed with this modified Chinese version of the IPQ-R.
Discussion and consensus were made to finalise the
questionnaire.

External variables for correlations

The 7-item validated Depressive Symptom Subscale of
the 21-item Chinese Depression Anxiety Stress Scale
(DASS-21) was used in the study, with responses ranging from 0 (‘did not apply to me at all’) to 3 (‘applied to
me all the time’). The Cronbach’s alpha was 0.90. The
Posttraumatic Growth (PTG) Scale was also used in this
study [28, 29]. Two items related to spiritual matters
(‘my understanding of spiritual matters’ and ‘my religious faith’) were removed due to incompatibility with
the Chinese culture which de-emphasizes spirituality
[30]. The remaining nine items formed a scale and
were measured on a 5-point Likert Scale ranging
from 1 (‘highly negative change’) to 5 (‘highly positive
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change’) [28, 29]. The Cronbach’s alpha was 0.87 in
the present study.
Statistical analyses

Confirmatory factor analysis (CFA), using the AMOS 7
software (Amos Development Corporation, 2010), was
firstly performed for the items of the emotional representation and cognitive representation subscales (excluding items of the causal attribution subscale), to inspect
whether the original model structure could be replicated
in the present study [18]. The Minimum Discrepancy
(CMIN), Goodness-of-Fit Index (GFI) and Root Mean
Square Error of Approximation (RMSEA) were used to
evaluate the goodness of fit.
Exploratory factor analysis (EFA) with varimax rotation would be conducted in case of poor goodness of fit
of the CFA. The Kaisor-Meyer-Olkin (KMO) test and
Bartlett’s sphericity tests were used to determine the
suitability of conducting the EFA. Eigen-values (>1) and
scree plots were used to determine the number of factors [18, 31, 32]. Items were removed if they failed to
load significantly on a particular factor (0.4), or they
loaded significantly (higher than 0.4) on two or more
factors [32, 33]. An item would also be removed if it
lacked conceptual coherence with the assigned factor.
As cognitive representation and emotional representation are two parallel arms of the SRM, the two parts
were analysed separately in the validation process of this
study. EFA was applied separately to test the construct
validity of the 28 items of the five original cognitive subscales (Timeline-acute/chronic, Consequence, Illness
Coherence, Personal Control and Treatment Control
subscales) and the 6-item Emotional Response subscale.
Descriptive statistics of the subscale scores formed by
the EFA were presented (e.g. ceiling effects and floor effects). Cronbach’s alpha coefficients were used to assess
the internal consistency of the subscales. Pearson’s correlation coefficients were used to assess the correlations
between each item and its respective factor, and between
different factors of the IPQ-R. Data were analyzed using
SPSS 16.0 for Windows; p < 0.05 was taken as statistically significant in the correlation analysis.

Results
Characteristics of the participants

The average age of the participants was 32.2 years
(SD = 10.5 years); 53.8% were <=30 years old; 44.4% had
attended colleges/universities;62.2% were employed full
time; 48.0% had had a monthly income over 2000 RMB
(about $312 USD). Two-thirds of them were single or
divorced (66.7%), whilst 10.7% were cohabitating with a
male partner and about one-fifth of them were currently
married to a woman (21.8%). Of all the participants,
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61.8% were diagnosed with HIV within the six months
prior to the interview (average time since diagnosis = 5.6 months; SD = 3.8 months). About one-fifth
(20.4%) of them had been receiving free antiretroviral
treatment.
CFA results

The results showed a poor goodness of fit, with
CMIN = 1310.726 (df = 512, p < 0.001), GFI = 0.728 and
RMSEA = 0.083. Therefore, EFA was applied to establish
a new factor structure.
EFA results

The EFA of the Emotional Response subscale identified
a single factor which accounted for 67.8% of the total
variance (KMO test = 0.89; Bartlett’s sphericity
test = 874.4; p < 0.001). The item-subscale correlation
coefficients of this subscale ranged from 0.46 to 0.84
(p < 0.05). The Cronbach alpha was 0.90.
The 28 items of five cognitive representation subscales
(i.e., Timeline-acute/chronic, Consequence, Illness
Coherence, Personal Control and Treatment Control)
were subjected to EFA. Seven factors with eigen-value
>1 were extracted, accounting for 58.8% of the total variance (KMO test = 0.81; Bartlett’s sphericity test =1971.4;
p < 0.001). Four items were removed for the following
reasons: two items showed factor loading <0.40 on all
seven factors (‘There is nothing which can help your
condition’ and ‘Your illness is a serious condition’); one
factor (Factor 7) consisted only of a single item (‘You
have a clear picture or understanding of your condition’
of the original illness coherence subscale); one item
(‘Having HIV has serious financial consequences’ from
the original consequence subscale) did not match with
the interpretations of the other items of the same factor
(Factor 2). The final EFA model therefore consisted of
six factors (58.09% of the total variance; KMO test = 0.80;
Bartlett’s sphericity test = 1558.09; p < 0.001).
The first four factors contained items that were similar
to those in the original subscales and were named: 1)
Treatment Control, 2) Timeline-acute/chronic, 3) Illness
Coherence and 4) Consequence (Table 1). Their Cronbach’s alphas were respectively 0.76, 0.69, 0.76 and 0.70.
The items of the original Personal Control Subscale were
split into two subscales which were named ‘Personal
Control’ (Factor 5) and ‘Helplessness’ (Factor 6); their
Cronbach alpha values were respectively 0.61 and 0.55.
The item-total correlation coefficients of the six identified factors ranged from 0.21 to 0.65.
An EFA extracted three factors among eight causal attribution items (59.27% of the total variance; KMO = 0.62;
Bartlett’s test = 307.92; p < 0.001). The Cronbach alpha
values were 0.86, 0.49, and 0.29, respectively (Table 2).
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As the internal consistency was too poor for Factor 2
and Factor 3 and as Factor 1 only consisted of two items,
the causal attribution items were considered individually
in the subsequent analyses.
Summary statistics and inter-correlations of the factors/
items constructed

The mean scores and standard deviations for the derived
factors/items are shown in Table 3. Except for a few
items of causal attribution, the magnitudes of the floor
effect (alcohol/drug use attribution: 25.3%) and the ceiling effect (e.g., carelessness attribution: 41.3%) were acceptable. Results of the descriptive statistics showed that
the score of the Emotional Response, Consequence,
Treatment Control, Personal Control, Timeline-acute/
chronic and Illness Coherence were above the midpoint,
and the score of Helplessness was below the midpoint.
As for causal attribution, participants had the highest
score on “carelessness”, followed by “believed it could
not happen to self”. Other scores on causal attribution
were below the midpoint and “alcohol/drug use” received the lowest score.
Correlation analysis showed that Emotional Response
and Consequence were strongly correlated with each
other (r = 0.75, p < 0.05; Table 4). These two factors
were also both positively correlated with a number of
causal attribution items (god’s will, god’s punishment,
being deceived, did not understand the risk and chance/
bad luck) and Timeline-acute/chronic (r ranged from
0.14 to 0.43, p < 0.05), and were negatively correlated
with Treatment Control and Illness Coherence (r ranged
from −0.16 to −0.46, p < 0.05). Illness coherence was
also negatively associated with some causal attribution
items (god’s will, god’s punishment, carelessness, being
deceived and did not understand the risk), with r ranging from −0.14 to −0.38 (p < 0.05).
Correlations between IPQ-R factors and external variables
(depression and PTG)

Emotional representation was positively correlated with
DASS depression (r = 0.60, p < 0.05) and negatively correlated with the PTG (r = −0.51, p < 0.05). All the four
cognitive representation factors (Timeline-acute/chronic,
Treatment Control, Illness Coherence and Consequence)
were also significantly correlated with the DASS
depression (r ranged from −0.24 to 0.48, p < 0.05) and
PTG (r ranged from −0.39 to 0.23, p < 0.05). Personal
Control was significantly correlated with PTG (r = 0.17,
p = 0.01) but not with DASS depression (r = −0.13,
p = 0.06), while Helplessness was not significantly associated with the two external variables (Table 5). In
addition, three items of causal attribution (god’s will,
god’s punishment and carelessness) were found to be
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Table 1 Exploratory factor analysis of items from the main cognitive representation dimensions among newly diagnosed HIV-positive MSM
Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Original
subscale
Treatment Control
Anti HIV medication can control your condition

0.77

0.09

0.01

−0.08

0.22

−0.11

TC

Anti-HIV treatment will be effective in controlling your illness

0.74

−0.12

0.00

0.00

0.16

0.18

TC

Anti-HIV medication can control the progress of your HIV infection

0.73

0.12

−0.03

−0.03

−0.02

−0.24

TC

The negative effects of your illness can be prevented by anti HIV therapy

0.69

0.06

0.07

0.05

0.27

−0.02

TC

You have the power to influence the course of your condition

0.43

−0.23

0.13

−0.35

0.39

0.08

PC

Timeline-acute/chronic
Your condition is likely to be permanent rather than temporary

0.18

0.72

0.00

0.09

0.09

−0.02

TA/C

You expect to have HIV for the rest of your life

0.25

0.72

−0.08

0.13

−0.12

0.06

TA/C

There is very little that can be done to improve your condition

−0.10

0.68

0.16

0.19

0.04

−0.02

TC

−0.20

0.49

0.25

0.23

−0.09

0.13

TC

You will get ill when the time comes whether you are taking anti HIV
medication or not
Your condition will be in the same situation in a long time

0.16

0.45

−0.11

−0.11

0.42

0.20

TA/C

Your condition will improve in time

0.32

−0.58

0.15

−0.08

0.33

0.17

TA/C

Having HIV does not make any sense to you

−0.09

−0.07

0.82

0.02

−0.03

0.11

IC

You don’t understand enough about HIV

0.11

0.07

0.77

0.07

−0.15

0.06

IC

The HIV virus is a mystery to you

0.02

0.06

0.67

0.18

0.21

0.10

IC

The symptoms of your condition are puzzling to you

0.12

0.06

0.58

0.39

0.10

0.23

IC

Having HIV has major consequences on your life

−0.10

0.27

0.30

0.72

0.04

0.00

CO

The fact that you have HIV causes difficulties for those who are close to you

0.12

0.01

0.13

0.72

0.05

0.12

CO

Having HIV strongly affects the way others see you

−0.03

0.28

0.17

0.57

0.01

0.08

CO

Having HIV does not have much effect on your life

0.16

−0.07

0.08

−0.65

0.25

0.18

CO

0.21

−0.22

0.08

−0.17

0.72

−0.09

PC

Illness Coherence

Consequence

Personal Control
There is a lot which you can do to control your condition
What you do can determine whether your condition gets better or worse

0.19

0.12

0.11

0.00

0.69

−0.30

PC

The course of your condition depends on you

0.28

0.01

−0.27

0.27

0.56

0.03

PC

Nothing you do will affect your illness

−0.03

−0.02

0.15

0.03

−0.07

0.78

PC

Your actions will have no affect on the outcome of your condition

PC

Helplessness
−0.08

0.09

0.17

0.03

−0.08

0.74

Cronbach’s Alpha

0.76

0.69

0.76

0.70

0.61

0.55

Initial Eigenvalues

4.11

3.61

2.52

1.46

1.18

1.07

Cumulative % of variance explained

17.13

32.17

42.65

48.75

53.65

58.09

Item-total correlation coefficients

0.420.64

0.210.53

0.530.59

0.430.65

0.340.46

0.38

TC Treatment Control, TA/C Timeline-acute/chronic, IC Illness Coherence, CO Consequence, PC Personal Control
Deleted items included: “You have a clear picture or understanding of your condition” (Illness Coherence), “Your illness is a serious condition” (Consequence),
“Having HIV has serious financial consequences” (Consequence), “There is nothing which can help your condition” (Personal Control)

significantly correlated with DASS depression (r ranged
from −0.14 to 0.31, p < 0.05) and negatively correlated
with PTG (r ranged from −0.26 to 0.15, p < 0.05). In
addition, the item of ‘being deceived’ (attribution) was
significantly associated with DASS depression (r = 0.21,
p < 0.05) and the item of ‘chance/bad luck’

(attribution) was significantly associated with PTG
(r = −0.13, p < 0.05).

Discussion
A number of studies have investigated the factor structure
of the IPQ-R among different kinds of patients [32, 34–
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Table 2 Exploratory factor analysis of items from the causal
attribution dimension among newly diagnosed HIV-positive MSM
Factor 1

Factor 2

Factor 3

God’s punishment

0.90

0.07

0.08

God’s will

0.89

0.10

0.20

Carelessness

−0.08

0.75

0.13

Did not understand the risk

0.23

0.61

−0.07

Believed it could not happen to self

0.39

0.55

−0.11

Being deceived

−0.09

0.49

0.46

Alcohol/drug use

0.07

−0.26

0.74

Chance/bad luck

0.23

0.24

0.65

Cronbach’s Alpha

0.86

0.49

0.29

Initial Eigen values

2.33

1.29

1.12

Cumulative % of variance explained

29.18

45.34

59.27

Item-total correlation coefficients

0.77

0.21-0.34

0.18

36]. However, as far as we know, this is the first study to
fully validate the IPQ-R structure among PLHIV in mainland China. The validation results allow us to use the
IPQ-R for measuring PLHIV’s perceptions on HIV infection in future studies, and it also provides suggestions on
the development of illness perception interventions which
may promote PLHIV to have better health outcomes.
In this study, we have made some modifications in
the validation process similar to other studies [25, 35,
36]. It is common for researchers to delete some items
and/or subscales of IPQ-R for contextual reasons.
Hagger and colleagues have removed the Timeline-

cyclical subscale as it is deemed irrelevant to patients
who have been diagnosed with a condition that was
largely asymptomatic [35]. Other researchers have
changed items of the Identity subscale [36], removed
items related to the Cause and Identity subscales [25–
27, 37], and changed wordings of some items [26, 32].
Our practice was therefore appropriate.
The factor structure of the four cognitive representation
subscales (Factors 1 to 4: Treatment Control, Illness
Coherence, Timeline-acute/chronic and Consequence)
and the Emotional Response subscale in this study are
highly similar to those identified in the previous studies
[32]. Their Cronbach alpha values are acceptable (i.e., 0.7
or above). These five dimensions are also significantly
associated with the two external variables (depression and
PTG). We therefore suggest the use of these subscales in
future studies to measure illness representation of HIV/
AIDS. The original subscale on Personal Control is split
into two new subscales (Factor 5 and Factor 6: Personal
Control and Helplessness) and low internal reliabilities are
observed. Consistently, other researchers have reported
similar problems with the Control subscale [32]. They
suggest that the importance of control might vary across
culture [38], and that respondents may be confused about
the wordings of several items of the subscale, especially
those with negative wordings, such as ‘nothing you do will
affect the illness’ and ‘there is nothing which can help your
condition’ [38, 39]. Other researchers have commented
that such negative wordings may be ambiguous and confusing [40]. The Personal Control and Treatment Control

Table 3 Description of the derived factors/items of Chinese IPQ-R
Factors/items

No of items

Range of scores

Mean(SD)

Floor effects (%)a

Ceiling effects (%)b

Emotional Response

6

6-30

21.02(5.40)

1.33

2.67

Treatment Control

5

8-25

18.28(3.28)

0.44

5.33

Illness Coherence

4

4-20

12.25(3.21)

0.90

0.90

Timeline-acute/chronic

6

9-30

21.14(3.52)

0.44

0.44

Consequence

4

4-20

13.99(3.20)

0.44

4.44

Personal Control

3

4-15

10.17(2.19)

0.44

5.33

Helplessness

2

2-10

5.05(1.70)

6.67

1.78

God’s punishment

1

1-5

2.53(1.16)

16.89

8.44

God’s will

1

1-5

2.54(1.17)

18.22

8.89

Carelessness

1

1-5

4.06(1.04)

3.56

41.33

Did not understand the risk

1

1-5

2.95(1.26)

9.78

16.44

Believed it could not happen to self

1

1-5

3.46(1.19)

5.78

21.78

Being deceived

1

1-5

2.81(1.14)

8.00

12.00

Alcohol/drug use

1

1-5

1.99(0.87)

25.33

3.11

Chance/bad luck

1

1-5

3.12(1.19)

7.56

12.11

Causal attribution

a

The percentages of respondents scoring the minimum value of the subscales/items
b
The percentages of respondents scoring the maximum value of the subscales/items

Treatment Control

Illness Coherence

Timeline-acute/chronic

Consequence

Personal Control

Helplessness

2

3

4

5

6

7

God’s will

Carelessness

Did not understand the risk

Believed it could not happen to self

Being deceived

Alcohol/drug use

Chance/bad luck

9

10

11

12

13

14

15

1.00

1

1.00

−0.06

−0.46***

−0.21**
1.00

3

2

1.00

0.16*

1.00

−0.14*

−0.20**

1.00

0.30

0.10

1.00

0.12

***

−0.08

1.00

0.1

0.08

−0.08

0.38***

−0.23
***

−0.23***

0.43***

8

−0.30
**

−0.09

7

−0.01

0.51***

−0.12

6

***

−0.34

0.75***

−0.12

5
−0.16*

0.38***
−0.08

4

This analysis applied the bivariate correlation method. The Person correlation coefficients were shown in the table
*p < 0.05; **p < 0.01; ***p < 0.001

a

God’s punishment

8

Causal attribution

Emotional Response

1

Table 4 Correlations matrix of the derived factors/items of Chinese IPQ-Ra

1.00

0.76***

0.07

−0.10

0.22

***

0.06

−0.23
***

−0.17*

0.30***

9

1.00

0.11

0.05

0.06

0.20**

0.05

0.11

−0.22***

0.26***

0.03

10

**

***

1.00

1.00

0.28***

0.20

0.27***

0.20**
0.26

0.25***

0.21**
0.18**

−0.07
0.15*

0.23

***

0.06

−0.26***

−0.02

0.23***

12

0.16*

0.14

*

0.05

−0.38***

0.07

0.15*

11

1.00

0.11

0.11

0.23

***

0.10

0.06

1.00

1.00

0.18**

0.20**

0.18**
0.04

0.09
−0.04

0.18**

−0.05
0.02

0.29***

0.21**

0.11

0.14*

0.05

0.18**

0.11

0.08

0.16*
−0.03

0.07
−0.03

−0.05

0.11

0.23***

15

−0.18**

−0.09

−0.10

0.04

14

0.10

0.27

***

0.06

−0.14*

−0.01

0.25***

13
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Table 5 Correlations between IPQ-R subscales/items and external
variablesa
Depression

Posttraumatic
growth (PTG)

Emotional Response

0.60***

−0.51***

Treatment Control

***

−0.24

0.23**

Illness Coherence

−0.34***

0.18**

Timeline-acute/chronic

0.14

−0.17*

Consequence

0.48***

−0.39***

Personal Control

−0.13

0.17*

Helplessness

0.04

−0.11

0.31***

−0.26***

*

Causal attribution
God’s punishment
God’s will

0.21

−0.20**

Carelessness

−0.14*

0.15*

**

Did not understand the risk

0.14

−0.08

Believed it could not
happen to self

0.01

−0.11

Being deceived

0.21**

−0.04

Alcohol/drug use

−0.03

<0.01

Chance/bad luck

0.13

−0.13*

*

a

This analysis applied bivariate correlation to analyze the data and Person
correlation coefficients were shown in the table
*:p < 0.05; **:p < 0.01; ***:p < 0.001

subscales for HIV/AIDS are conceptually important; our
results also show significant correlations between Treatment Control and the two external variables. However, we
have not found satisfactory internal consistency, particularly for the Personal Control subscale. Further studies are
required before we are confident to use these subscales in
studies on HIV-related illness representations.
The original items of the subscale on causal attribution
(e.g. ageing, hereditary, family problems) are not applicable to HIV/AIDS. Reynolds et al. attempt to develop
items that are relevant to HIV infection [19]. In their
study, common attributions include ‘carelessness’, ‘believed
it could not happen to me’, ‘not understanding the risk’,
‘chance/bad luck’ and ‘being deceived’. The current study
follows Reynolds’s suggestion and uses their items. The
EFA results for these items showed a clear factor structure
but low internal consistency. A lot of MSM believe that
HIV infection will not happen to them as they have little
knowledge about local HIV epidemic and are not aware of
the serostatus of their partners. Alcohol use or drug use
are widely considered to be associated with risky sexual
behaviours and HIV infection [41]. However, only a small
proportion of newly diagnosed MSM considered it as the
cause of HIV infection. This finding suggests that what we
find from the research may be varied from what newly diagnosed MSM think. Future studies are needed to explore
the attribution of HIV among MSM and to see whether

their attribution differs from those who acquired HIV
from other routes, and from those who have been diagnosed for a longer period of time.
Consistent with previous work [18], the derived factors/
items of IPQ-R for newly diagnosed HIV-positive MSM
reveal some inter-relationships which are consistent with
the existing literature. Negative beliefs of illness coherence, timeline-acute/chronic, consequence, and treatment
control of HIV infection are related to negative emotional
responses, implying potential links between cognitive and
emotional representations. Leventhal et al. have postulated
the internal relationships inside the SRM and assumed
that peoples’ emotional representation towards a disease
would influence their cognitive representation towards the
disease, which finally affects their coping measures and
health outcomes [42]. The present study supports such
notions and suggests that future studies are required to
explore the relationship between cognitive and emotional
representation, and their impact on coping and health related outcomes for better understanding of the SRM.
The scores of items and the derived subscales demonstrate that newly diagnosed HIV-positive MSM have
negative perceptions toward HIV infection. They have a
relatively high level of negative emotions towards HIV
infection and consider HIV infection would bring serious consequences to them. On the contrary, they only
score about midpoint in illness coherence, indicating
that they have little knowledge of the disease. Such negative perceptions, according to the theory of SRM, may
lead to negative or passive coping strategies and poor
health outcomes. Newly diagnosed HIV-positive MSM
are in the formative stage of their perceptions towards
HIV/AIDS. Interventions to foster more positive changes
on illness perceptions are warranted.
This study has some limitations. First, the study is conducted among newly diagnosed HIV-positive MSM whose
characteristics may be different from those who have been
diagnosed for a longer period of time, or those who are infected with HIV through other routes. Attention should
be paid when using the derived subscales/items in other
PLHIV subgroups. Second, the internal reliability of some
factors (e.g., Personal control and Helplessness) is below
satisfactory, and modifications of the items from these factors seem necessary. Third, about one fifth of eligible subjects refuse to participate in this study. Although the
characteristics of this subgroup are unknown, they may be
less likely to seek healthcare services or social support,
and may have even more negative perceptions towards
HIV/AIDS. Selection bias might therefore exist.

Conclusions
In conclusion, this study refines the factor structure of the
IPQ-R among newly diagnosed HIV-positive MSM in
mainland China. Both similarities and differences are

Wu et al. BMC Infectious Diseases (2018) 18:2

found when comparing the modified factor structure with
the original one. Future studies may investigate the applicability of this questionnaire to other HIV positive MSM
with longer periods of diagnosis and to other PLHIV.
With the refined instruments, future studies may better
discern relationships between how PLHIV look at HIV/
AIDS and the health outcomes.
Abbreviations
CFA: Confirmatory factor analysis; CMIN: The minimum discrepancy;
DASS: Depression anxiety stress scale; EFA: Exploratory factor analysis;
GFI: Goodness-of-Fit Index; IPQ: The Illness Perception Questionnaire; IPQR: The revised Illness Perception Questionnaire; KMO: Kaisor-Meyer-Olkin;
MSM: Men who have sex with men; NGO: Non-governmental organization;
PLHIV: People living with HIV; PTG: Posttraumatic Growth; RMSEA: Root Mean
Square Error of Approximation; SRM: The self-regulatory model
Acknowledgements
The authors would like to thank Shaoping Wan and Yan Luo from Sichuan Project
Office of China-MSD HIV/AIDS Partnership for their support in coordinating the
field work. The authors also give thanks to all the volunteers from Chengdu
Tongle Health Counselling Service Center for their hard work in data collection
and interview. Finally, we would like to thank all the participants for taking part
in this study.
Funding
The program was funded by the China-MSD HIV/AIDS Partnership (SC09-3017),
the Research Postgraduate Grant from Graduate Division of Public Health, The
Chinese University of Hong Kong, and the Sanming Project of Medicine in
Shenzhen (SZSM201611077).
Availability of data and materials
The dataset used and analysed during the current study is included within the
supplementary information file.
Authors’ contributions
All authors contributed to and approved the final manuscript. XW, JTFL and JG
contributed to designing the study, coordinating data collection and drafting the
article. WWSM, PKHM and XW contributed to data interpretation and making
important comments of the manuscript. All authors read and approved the final
manuscript.
Ethics approval and consent to participate
Ethics approval was obtained from the Survey and Behavioral Research Ethics
Committee of the Chinese University of Hong Kong (approval date 13 Sept 2010).
Each participant gave written, informed consent to take part in the program.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interest.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Author details
1
Department of STD control, Shenzhen Center for Chronic Disease Control,
No.2021, Buxin Road, Luohu District, Shenzhen City, Guangdong Province,
People’s Republic of China. 2Centre for Health Behaviors Research, School of
Public Health and Primary Care, The Chinese University of Hong Kong, 5/F,
School of Public Health, Prince of Wales Hospital, Shatin, NT, Hong Kong,
Special Administrative Region of China. 3Department of Psychology, The
Chinese University of Hong Kong, Shatin, NT, Hong Kong, Special
Administrative Region of China. 4Department of Medical Statistics and
Epidemiology, School of Public Health, Sun Yat-sen University, Guangzhou
City, Guangdong province, People’s Republic of China. 5Chengdu Tongle

Page 9 of 10

Health Counselling Service Center, Chengdu City, Sichuan Province, People’s
Republic of China.
Received: 2 March 2017 Accepted: 10 December 2017

References
1. UNAIDS. AIDS by the numbers-AIDS is not over, but it can be. 2016. http://
www.unaids.org/sites/default/files/media_asset/AIDS-by-the-numbers-2016_
en.pdf. Accessed 26 Feb 2017.
2. Wawer MJ, Gray RH, Sewankambo NK, Serwadda D, Li X, Laeyendecker O,
Kiwanuka N, Kigozi G, Kiddugavu M, Lutalo T, et al. Rates of HIV-1
transmission per coital act, by stage of HIV-1 infection, in Rakai, Uganda. J
Infect Dis. 2005;191(9):1403–9.
3. Courtenay-Quirk C, Horvath KJ, Ding H, Fisher H, McFarlane M, Kachur R,
O’Leary A, Rosser BR, Harwood E. Perceptions of HIV-related websites
among persons recently diagnosed with HIV. AIDS Patient Care STDs. 2010;
24(2):105–15.
4. Likatavicius G, Klavs I, Devaux I, Alix J, Nardone A. An increase in newly
diagnosed HIV cases reported among men who have sex with men in
Europe, 2000-6: implications for a European public health strategy. Sex
Transm Infect. 2008;84(6):499–505.
5. Sasse A, Defraye A. HIV infections and STI co-infections in men who have
sex with men in Belgium: sustained increase in HIV diagnoses. Euro Surveill.
2009;14(47):19420.
6. Sena AC, Torrone EA, Leone PA, Foust E, Hightow-Weidman L. Endemic
early syphilis among young newly diagnosed HIV-positive men in a
southeastern U.S. state. AIDS Patient Care STDs. 2008;22(12):955–63.
7. Hu H, Shen S, Huan X, Yan H, Xiao Y, Jiang Y. Estimation of HIV-1 incidence
of MSM in Jiangsu Province with BED-CEIA assay. ACTA Universitatis
Medicinalis Nanjing (Natural Science). 2010;30(4):467–71. (in Chinese)
8. Sane J, Heijman T, Hogema B, Koot M, van Veen M, Gotz H, Fennema J, Op
de Coul E. Identifying recently acquired HIV infections among newly
diagnosed men who have sex with men attending STI clinics in The
Netherlands. Sex Transm Infect. 2014;90(5):414–7.
9. Semaille C, Barin F, Cazein F, Pillonel J, Lot F, Brand D, Plantier JC, Bernillon
P, Le Vu S, Pinget R, et al. Monitoring the dynamics of the HIV epidemic
using assays for recent infection and serotyping among new HIV diagnoses:
experience after 2 years in France. J Infect Dis. 2007;196(3):377–83.
10. Gorbach PM, Weiss RE, Jeffries R, Javanbakht M, Drumright LN, Daar ES,
Little SJ. Behaviors of recently HIV-infected men who have sex with men in
the year postdiagnosis: effects of drug use and partner types. J Acquir
Immune Defic Syndr. 2011;56(2):176–82.
11. Hightow-Weidman LB, Smith JC, Valera E, Matthews DD, Lyons P. Keeping
them in "STYLE": finding, linking, and retaining young HIV-positive black and
Latino men who have sex with men in care. AIDS Patient Care STDs. 2011;
25(1):37–45.
12. Baines T, Wittkowski A. A systematic review of the literature exploring illness
perceptions in mental health utilising the self-regulation model. J Clin
Psychol Med Settings. 2013;20(3):263–74.
13. Broadbent E, Ellis CJ, Thomas J, Gamble G, Petrie KJ. Further development
of an illness perception intervention for myocardial infarction patients: a
randomized controlled trial. J Psychosom Res. 2009;67(1):17–23.
14. Davies MJ, Heller S, Skinner TC, Campbell MJ, Carey ME, Cradock S, Dallosso
HM, Daly H, Doherty Y, Eaton S, et al. Effectiveness of the diabetes
education and self management for ongoing and newly diagnosed
(DESMOND) programme for people with newly diagnosed type 2 diabetes:
cluster randomised controlled trial. BMJ. 2008;336(7642):491–5.
15. Leventhal H, Benyamini Y, Brownlee S, Diefenbach M, Leventhal EA, Miller
LP, Robitaille C. Illness representations: theoretical foundations. In: Petrie KJ,
Weinman J, editors. Perceptions of health and illness: current research and
application. London: Hanwood Academic; 1997. p. 19–46.
16. Leventhal H, Phillips LA, Burns E. The common-sense model of selfregulation (CSM): a dynamic framework for understanding illness selfmanagement. J Behav Med. 2016;39(6):935–46.
17. Weinman J, Petrie KJ, Morris RM, Horne R. The illness perception
questionnaire: a new method for assessing the cognitive representation of
illness. Psychol Health. 1996;11:431–45.
18. Morris RM, Weinman J, Petrie KJ, Horne R, Cameron LD, Buick D. The revised
illness perception questionnaire (IPQ-R). Psychol Health. 2002;17(1):1–16.

Wu et al. BMC Infectious Diseases (2018) 18:2

19. Reynolds NR, Eller LS, Nicholas PK, Corless IB, Kirksey K, Hamilton MJ,
Kemppainen JK, Bunch E, Dole P, Wantland D, et al. HIV illness
representation as a predictor of self-care management and health
outcomes: a multi-site, cross-cultural study. AIDS Behav. 2009;13(2):258–67.
20. Hunter MS, Grunfeld EA, Ramirez AJ. Help-seeking intentions for breastcancer symptoms: a comparison of the self-regulation model and the
theory of planned behaviour. Br J Health Psychol. 2003;8(Pt 3):319–33.
21. Petrie KJ, Cameron LD, Ellis CJ, Buick D, Weinman J. Changing illness
perceptions after myocardial infarction: an early intervention randomized
controlled trial. Psychosom Med. 2002;64(4):580–6.
22. Keogh KM, Smith SM, White P, McGilloway S, Kelly A, Gibney J, O’Dowd T.
Psychological family intervention for poorly controlled type 2 diabetes. Am
J Manag Care. 2011;17(2):105–13.
23. National Health and Family Planning Commission of the People's Republic
of China. 2015 China AIDS response progress report. 2015. http://www.
unaids.org.cn/pics/20160614144959.pdf. Accessed 26 Jan 2017.
24. Chengdu Tongle Health Counseling Service Center. 2011 Chengdu gay Care
organization annual report. Chengdu: Chengdu Tongle Health Counseling
Service Center; 2011. (in Chinese)
25. Kemppainen J, Kim-Godwin YS, Reynolds NR, Spencer VS. Beliefs about HIV
disease and medication adherence in persons living with HIV/AIDS in rural
southeastern North Carolina. J Assoc Nurses AIDS Care. 2008;19(2):127–36.
26. Sterba KR, DeVellis RF. Developing a spouse version of the illness perception
questionnaire-revised (IPQ-R) for husbands of women with rheumatoid
arthritis. Psychol Health. 2009;24(4):473–87.
27. Brink E, Alsen P, Cliffordson C. Validation of the revised illness perception
questionnaire (IPQ-R) in a sample of persons recovering from myocardial
infarction–the Swedish version. Scand J Psychol. 2011;52(6):573–9.
28. Milam J. Posttraumatic growth and HIV disease progression. J Consult Clin
Psychol. 2006;74(5):817–27.
29. Milam JE. Posttraumatic growth among HIV/AIDS patients. J Appl Soc
Psychol. 2004;34(11):2353–76.
30. Yu XN, Lau JT, Zhang J, Mak WW, Choi KC, Lui WW, Zhang J, Chan EY.
Posttraumatic growth and reduced suicidal ideation among adolescents at
month 1 after the Sichuan earthquake. J Affect Disord. 2010;123(1-3):327–31.
31. Wittkowski A, Richards HL, Williams J, Main CJ. Factor analysis of the revised
illness perception questionnaire in adults with atopic dermatitis. Psychol
Health Med. 2008;13(3):346–59.
32. Snell DL, Siegert RJ, Hay-Smith EJ, Surgenor LJ. An examination of the factor
structure of the revised illness perception questionnaire modified for adults
with mild traumatic brain injury. Brain Inj. 2010;24(13-14):1595–605.
33. Watson R, Thompson DR. Use of factor analysis in journal of advanced
nursing: literature review. J Adv Nurs. 2006;55(3):330–41.
34. Giannousi Z, Manaras I, Georgoulias V, Samonis G. Illness perceptions in
Greek patients with cancer: a validation of the revised-illness perception
questionnaire. Psychooncology. 2010;19(1):85–92.
35. Hagger MS, Orbell S. A confirmatory factor analysis of the revised illness
perception questionnaire (IPQ-R) in a cervical screening context. Psychol
Health. 2005;20(2):161–73.
36. van Ittersum MW, van Wilgen CP, Hilberdink WK, Groothoff JW, van der
Schans CP. Illness perceptions in patients with fibromyalgia. Patient Educ
Couns. 2009;74(1):53–60.
37. Saltapidas H, Ponsford J. The influence of cultural background on
experiences and beliefs about traumatic brain injury and their association
with outcome. Brain Impair. 2008;9(1):1–13.
38. Chen SL, Tsai JC, Lee WL. Psychometric validation of the Chinese version of
the illness perception questionnaire-revised for patients with hypertension. J
Adv Nurs. 2008;64(5):524–34.
39. Cabassa LJ, Lagomasino IT, Dwight-Johnson M, Hansen MC, Xie B. Measuring
Latinos' perceptions of depression: a confirmatory factor analysis of the illness
perception questionnaire. Cultur Divers Ethnic Minor Psychol. 2008;14(4):377–84.
40. Surgenor LJ, Horn J, Hudson SM. Empirical scrutiny of a familiar narrative:
sense of control in anorexia nervosa. Eur Eat Disord Rev. 2003;11(4):291–305.
41. Newcomb ME, Mustanski B. Developmental change in the relationship
between alcohol and drug use before sex and sexual risk behavior in young
men who have sex with men. AIDS Behav. 2014;18(10):1981–90.
42. Leventhal H, Diefenbach M, Leventhal EA. Illness cognition: using common
sense to understand treatment adherence and affect cognition interactions.
Cogn Ther Res. 1992;16(2):143–63.

Page 10 of 10

Submit your next manuscript to BioMed Central
and we will help you at every step:
• We accept pre-submission inquiries
• Our selector tool helps you to find the most relevant journal
• We provide round the clock customer support
• Convenient online submission
• Thorough peer review
• Inclusion in PubMed and all major indexing services
• Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit

