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Abstract

Antiretroviral therapy (ART) is a lifelong treatment. To date, ART adherence is suboptimal for
most patients in resource-poor settings. Previous research indicates that medication side effects are
perceived to be a significant barrier of high ART adherence. Data regarding the role of adherence
self-efficacy in mediating the relationship between side effects from ART and adherence to ART
are limited; thus, this study examines this potential mediational role of self-efficacy. A cross-
sectional survey of 2,987 people living with HIV aged = 18 years was conducted in 2012-2013 in
Guangxi Autonomous Region (Guangxi) which has one of the fastest-growing HIV rates in China.
Of the total sample, 2,146 (72.1%) participants had initiated ART. Participants reported the
number of days of completing the daily dose of ART in the past month; adherence was defined as
completing the daily dose at least 28 days in the last month (= 90%). Side effects were
significantly negatively related to adherence to ART. Mediation analyses indicated that adherence
self-efficacy significantly mediated the side effects—adherence relationship. Future interventions to
increase adherence self-efficacy and effective coping with side effects among HIV patients are
needed in order to improve their ART adherence.
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Introduction

Globally, approximately 35.3 million people were living with human immunodeficiency
virus (HIV) at the end of 2012, according to the Joint United Nations Programme on HIV
and AIDS (UNAIDS) report on the global AIDS epidemic (UNAIDS, 2013). In China, the
estimated number of HIV patients was 780,000 by 2011 (Zheng et al., 2014). Guangxi is one
of the provinces besides Yunnan and Henan in China with the most severe HIV epidemic (Li
et al., 2013). The survival of patients infected with HIV relies on a high level of adherence to
antiretroviral therapy (ART) (Mills et al., 2006). Medication adherence is defined as the
extent to which a patient’s medication-taking behavior follows their healthcare provider’s
recommendations (World Health Organization, 2003). A high level of adherence (e.g.,
>90%) is critical for treatment success among patients with HIV (Friedland & Williams,
1999). Good ART adherence is associated with the reduction of viral load; whereas, poor
adherence to ART undermines viral suppression and increases the risk of drug resistance,
onward transmission of the virus, and the progression of AIDS (Hailasillassie, Etana,
Alemayehu, & Fisseha, 2014; Sherr et al., 2010). Adherence research among PLHIV in the
United States has been conducted for the last two decades (Chesney et al., 2000); however,
we are not aware any previous studies in this field among people living with HIV (PLHIV)
in China.

ART has been widely available in China since 2003 when ART drugs became generically
produced (Chen et al., 2013). National data indicated that the coverage rate of ART was
63.4% in 2009 (F. Zhang et al., 2011). Since 2008, the combination of zidovudine (AZT) or
stavudine (d4T) with nevirapine (NVP) has been used as the first-line treatment (Chen et al.,
2013). With the utilization of ART, the mortality of PLHIV has declined dramatically from
39.3 per 100 person-years in 2002 to 14.2 per 100 person-years in 2009 (F. Zhang et al.,
2011). Although the mortality rate has improved, ART adherence is still suboptimal in
China. A recent study conducted in Guangzhou (a large city in southern China) indicated
that 18.9% of HIV patients reported nonadherence to ART (Muessig et al., 2014).

ART is lifelong and ART adherence is suboptimal for many patients in resource-poor
settings (Mills et al., 2006). Adherence level is potentially influenced by many facilitators
and barriers (Starks et al., 2008). Reda and Biadgilign’s (2012) review of studies conducted
in Africa suggests that determinants of ART adherence might include patient-related factors
(e.g., sociodemographic characteristics, substance use, knowledge and perceptions about
ART, psychological factors), medication-related factors (e.g., medication regimens, side
effects, accessibility of drugs), health care delivery systems-related factors (e.g., healthcare
providers’ experience, patient-provider relationship), and social factors (e.g., HIV stigma,
social support) (Reda & Biadgilign, 2012). Poverty and access to ART are additional
barriers to maintaining high levels of adherence (Mills et al., 2006). Studies conducted in
sub-Saharan Africa report that cost, perceived HIV stigma, alcohol abuse, complexity of
drug regimens, and forgetfulness were negatively associated with adherence (Mills et al.,
2006). Depressive symptoms are consistently associated with poor adherence to ART
(Magidson, Blashill, Safren, & Wagner, 2015). In a UK study, Sherr et al. (2010) indicated
that race and age were associated with nonadherence. Further, a study in the US indicated
that stigma was strongly associated with poor access to care, and mental health mediated the
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relationships between stigma and access to care and adherence (Sayles, Wong, Kinsler,
Martins, & Cunningham, 2009). In one of the few studies conducted in China, nonadherence
was associated with lower education, living alone, alcohol use, and years on ART (Muessig
etal., 2014).

Experiencing severe side effects of ART have been identified as another significant barrier
of poor adherence to ART (Ammassari et al., 2001; Rao, Kekwaletswe, Hosek, Martinez, &
Rodriguez, 2007). The most common side effects from ART include gastrointestinal
problems, dermatological problems, systematic discomforts, and metabolic dysfunctions (F.
Zhang et al., 2011). People’s response to side effects vary from individual to individual (Rao
et al., 2007). In a focus group study of 25 PLHIV, Rao et al. (2007) reported that most
participants experienced side effects and some participants stopped their medication because
of side effects. Overcoming and managing ART side effects is critical not only for
maintaining high adherence, but also for maintaining high quality of life. Interventions on
side effect management skills have demonstrated positive effects on ART adherence levels
(Johnson, Dilworth, Taylor, & Neilands, 2011).

Another critical factor associated with medication adherence is adherence self-efficacy
(Johnson et al., 2006). A wealth of research guided by social-cognitive theory demonstrates
self-efficacy’s key role in successfully engaging in a variety of health behaviors, including
taking medications as prescribed (Bandura, 1989). Adherence self-efficacy is one’s
confidence in his/her ability to take the medication as recommended by medical providers
(Johnson et al., 2007). Previous studies have demonstrated a positive correlation between
self-efficacy and adherence (Chesney et al., 2000; Johnson et al., 2003). For instance, with a
sample of racial and/or ethnic minority youth from 20 sites across the US, higher medication
self-efficacy predicted higher ART adherence (MacDonell, Jacques-Tiura, Naar, Fernandez,
& ATN 086/106 Protocol Team, 2015).

Severe side effects of ART have significant impact on adherence. As of now, ART side
effects may be unavoidable. Despite previous studies indicating the negative relationship
between side effects and adherence, data regarding the potential mediation effect of self-
efficacy on the relationship between side effects and adherence are limited overall and
nonexistent in Chinese samples. It is critical to understand factors that could increase ART
adherence in order to develop targeted interventions to improve adherence. Therefore, we
conducted this study to examine adherence self-efficacy as a mediator of the ART side
effects—adherence relationship with a sample of PLHIV in southern China.

This study was conducted in 2012-2013 in Guangxi Autonomous Region (Guangxi) in
China. Guangxi is located in southern China and has a population of 46 million (National
Bureau of Statistics of China, 2012). Guangxi has the second largest number of reported
HIV cases among 31 provinces in China (China Ministry of Health, 2012).
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Sampling and survey procedure

Measures

A total of 17 cities and 75 counties in Guangxi were ranked in terms of number of reported
HIV/AIDS cases. The 2 cities and 10 counties with the largest number, accounting for 43%
of the reported cases, were selected as the sampling frame. From the list of known HIV
cases in local Center for Disease Control and Prevention (CDC), 10% were randomly drawn
in each of the 12 selected study sites. We recruited those who were at least 18 years of age
and physically and mentally able to complete a survey. Local CDC staff contacted selected
cases by telephone and invited them to participate in the survey. Approximately 90% of
selected participants agreed to participate and provide written informed consent. Participants
completed the survey in local community health centers where they received medical care.
Nineteen percent of participants completed the questionnaire in Mandarin by themselves; the
remaining 81.2% participants completed the questionnaire through one-on-one interview
because of reading difficulties and/or personal preference. Interviewers received intensive 2-
day training on research ethics and interview skills prior to the study. The entire survey took
about 75-100 minutes to complete. Each participant received a gift valued at US$5 when
they completed the survey as a token of appreciation for their time. A total of 3,002 PLHIV
consented and participated. Fifteen surveys with extensive missing data were removed from
the data analysis, thus giving the final study sample of 2,987. Seventy-two percent (n=2,146)
of participants were prescribed ART and were included in the current analyses. The research
protocol was approved by the Institutional Review Boards at both Wayne State University in
the United States and Guangxi CDC in China.

Adherence to ART—Information about adhering to ART regimen schedules was
collected directly from patients. Adherence was measured by the number of days that
patients completed their medication in the last month prior to the survey. Participants were
asked, “How many days did you take daily-dose HIV medication in the last month?”
Consistent with recent research ((MacDonell et al., 2015; Viswanathan et al., 2015) that
maintaining at least 90% adherence is critical for treatment success, if a patient completed
their daily-dose medication at least 28 days in the past month, they were considered to be
adherent to ART (adherence=1). If the number of days that a patient completed daily-dose
medication was less than 28, they were considered nonadherent to ART (adherence=0).

Side effects—The occurrence of side effects and how they affected patients’ daily lives
was measured using one item: “In the past two weeks, have you experienced medication-
related side effects and how did those influence you?” There were five response options
(0O=had no side effects, 1=had side effects with no influence on me, 2=had side effects with
little influence on me, 3=had side effects with large influence on me, 4=had side effects with
severe influence).

Adherence self-efficacy—Adherence self-efficacy was assessed with a 12-item scale.
This scale was developed based on our qualitative interviews with participants in the
formative phase of the study (English translation of items are shown in Table 1). These items
reflect patients’ confidence to carry out behaviors related to adhering to their ART regimen,
being able to manage side effects, and dealing with ART-related health problems. Each item
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had five response options (1=completely not sure, 2=mostly not sure, 3=it is hard to say,
4=mostly sure, and 5=completely sure). A composite score of adherence self-efficacy was
calculated by summing the item scores. Scores ranged from 12 to 60, with a higher score
indicating a higher level of adherence self-efficacy. Internal consistency was high
(Cronbach’s a=0.92).

Depressive symptoms—Depressive symptoms were assessed using the short version (10
items) of the Center for Epidemiological Studies Depression scale (Kohout, Berkman,
Evans, & Cornoni-Huntley, 1993). Each item had a 4-point response reflecting symptom
frequency (O=never, 1=sometime, 2=often, 3=always). A composite score (ranging from 0 to
28) was obtained by summing item responses, with higher scores indicating higher
frequency of depressive symptoms. Cronbach’s alpha was 0.88.

Perceived HIV stigma—~Perceived HIV stigma was measured using six items adapted
from a previous study (Lin et al., 2010). A sample item states, “Other people are prejudiced
against HIV patients.” Items had a 4-point Likert-type response scale (1=strongly disagree,
2=disagree, 3=agree, and 4=strongly agree). A composite score was calculated by summing
the item scores. Scores ranged from 6 to 24, with higher scores indicating higher levels of
perceived HIV stigma. Internal consistency was high (Cronbach’s a=0.91).

Demographic and health related factors—Self-reported relevant demographic factors
were obtained and included in the analysis. These factors included age, gender, ethnicity
(1=Han ethnicity [ethnic majority in China], 0=minority), education (years of formal
schooling), residence (O=rural, 1=urban), lifetime illicit drug use (1=yes, 0=no), and family
income. Monthly family income was a categorical variable with the unit of Renminbi yuan
(1 yuan=US$ 0.16), the Chinese currency (1=0-999 yuan, 2=1000-1999 yuan, 3=2000—
2999 yuan, 4=3000-3999 yuan, 5=4000-4999 yuan, 6=5000 yuan and above).

Statistical analyses

First, we computed descriptive statistics of demographic characteristics. Statistically
significant differences of socio-demographic factors between two groups (adherent and
nonadherent) were tested using ANOVA for continuous variables and the Chi-square test for
categorical variables. Second, bivariate association analyses were performed between
adherence and psychosocial factors (i.e., drug use, depressive symptoms, perceived HIV
stigma, side effects, and adherence self-efficacy). Third, mediation analysis was employed
following the guidelines by Baron and Kenny (Baron & Kenny, 1986). Multivariate linear
regression analysis (adherence self-efficacy as the continuous dependent variable) and
multivariate logistic regression analysis (adherence as the dichotomized dependent variable)
were performed to examine the role of adherence self-efficacy in mediating the effect of side
effects on adherence (Figure. 1). One multivariate linear regression model (model 1) and two
multivariate logistic regression models (model 2 and model 3) were used to test the effect of
mediator (adherence self-efficacy, M). In the first model, the mediation variable (adherence
self-efficacy, M) was regressed on the independent variable (side effects, X) with a
regression coefficient a. In the second model, the dependent variable (adherence, Y) was
regressed on the independent variable (side effects, X) with a regression coefficient c. In the
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third model, the dependent variable (Y) was simultaneously regressed on the independent
variable (X) and the mediation variable (M) with regression coefficients ¢’ (Y on X) and &
(Y on M). The Sobel z-test was used to confirm the mediation effect (Sobel, 1982). All
statistical analyses were performed using SPSS 18.0 for Windows.

Demographic characteristics

Association

Table 2 shows demographic characteristics of the sample. Participants’ mean age was 42.4
years (SD=12.5). About 61% (n=1,316) were male.. About 69% (n=1,479) of participants
were Han ethnicity, and 81% (n=1,727) were from rural areas. The average years of formal
schooling was 7 years and about 52.0% (n=1,107) had monthly family income less than
1,000 Yuan (about $165). In bivariate analysis, age, ethnicity, residence, and household
monthly income were significantly associated with ART adherence (Table 2). Older patients
were more likely to adhere to ART compared to their younger counterparts (p<0.01).
Patients who were ethnic minorities and who lived in rural areas were more likely to adhere
to ART than their Han counterparts (p<0.01) and urban residents (p<0.05), respectively. We
also examined differences based on survey administration mode. Compared with those who
completed the survey with an interviewer, those who self-administered the survey were age,
ethnicity, and residence (p<0.01).

between psychosocial factors and adherence

Bivariate associations between psychosocial factors and adherence are presented in Table 3.
Seventeen percent (n=356) had ever used drugs in the past. Drug use was negatively
associated with adherence to ART (p<0.01). Compared with their nonadherent counterparts,
adherent PLHIV reported significantly lower perceived HIV stigma and side effects, and
significantly higher adherence self-efficacy.

Mediation analysis

Mediation analysis indicated that adherence self-efficacy significantly mediated the effect of
side effects on adherence (Table 4 and Figure 1). In Model 1, adherence self-efficacy was
negatively associated with side effect severity (regression coefficient=—0.692, SE=0.174,
p<0.001), after controlling for key demographic and psychosocial factors (age, gender,
ethnicity, residence, education, income, drug use, depressive symptoms, perceived HIV
stigma). Model 2 showed that adherence was negatively associated with side effects
(regression coefficient=—0.340, SE=0.065, p<0.001). In Model 3, when both side effects and
adherence self-efficacy were included in the model, adherence was positively associated
with adherence self-efficacy (regression coefficient=0.054, SE=0.009, p<0.001) while the
significant direct effect of side effects on adherence was reduced (regression coefficient
decreased from 0.340 to 0.300). The Sobel test indicated that the association between
influence of side effect and adherence was significantly mediated by adherence self-efficacy
(z=3.315, SE=0.011, p<0.001). In addition, Model 3 also showed that ART adherence was
significantly associated with age, ethnicity, residence, household income, and perceived
stigma.
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Discussion

ART adherence is critical to achieve viral suppression and avoid drug resistance for PLHIV.
In addition, optimal adherence can prevent HIV transmission to others who are at risk for
infection and survival (Palella et al., 2003; Robbins, Spector, Mellins, & Remien, 2014).
This study found that side effects from ART were negatively associated with adherence to
ART, and adherence self-efficacy mediated the relationship between side effects and
adherence. In addition, our results also indicated that HIV stigma was positively associated
with adherence self-efficacy while stigma was negatively associated with medication
adherence.

Social cognitive theory suggests that self-efficacy is an important factor on motivation,
affect, and behaviors (Bandura, 1989). Self-efficacy enhances people’s task performances
(Themanson & Rosen, 2015). People with strong self-efficacy may be more active and
persistent in making efforts to follow their medical providers’ instructions (Buchmann,
1997). Although medication side effects may influence ART adherence, adherence self-
efficacy, which includes the ability to overcome side effects, appears to channel the
influence of side effects and enhance patients” willingness to follow the instructions and thus
remain adherent to ART. Adherence self-efficacy reflects patients’ confidence to carry out
behaviors related to adhering to the ART regimen, being able to manage side effects, and
dealing with ART related health problems.

The National Free Antiretroviral Treatment Program (NFATP) was put into effect in 2003 in
China (Wu, Wang, Detels, & Rotheram-Borus, 2010). Guangxi is one of the successful
examples of NFATP implementation (Leng et al., 2014). As showed in one study, CD4 cell
count testing within 6 months of HIV diagnosis was 62% in 2009 in Yunan and Guangxi (Y.
Zhang et al., 2011). When medication shortage is not the problem, increasing patients’
confidence to follow their health care provider’s recommendation seems to be a very
important factor that may contribute to improving adherence. More research is needed to
explore how to improve adherence self-efficacy.

Data in this study also indicated that several other factors were related to ART adherence.
Adherence was higher among older patients, ethnic minorities, rural residents, and those
with lower monthly income. Perceived HIV stigma was also negatively associated with
adherence. HIV stigma in health care settings may interfere with PLHIV’s access to health
care services including ART (Kinsler, Wong, Sayles, Davis, & Cunningham, 2007). HIV
stigma may also prevent HIV serostatus disclosure.

There are several limitations in the current study. First, the causal interpretations need to be
precluded because of the cross-sectional data. Future studies with a longitudinal design are
needed to confirm the findings in the current study. Second, our findings were based on self-
reported data which may be subject to various biases (e.g., social desirability bias and recall
bias). Third,, we measured ART adherence using the number of days completing the
medication in the last month since there are no optimal measures for adherence to date.
Validation studies that combine patient self-reported adherence with the information of
adherence from providers are needed in future studies.
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Despite these limitations, this study provides important implications for developing future
targeted interventions on optimal adherence to ART and other medication adherence as well.
Because of a wide array of adherence barriers and facilitators, it has been challenging to
develop effective interventions to improve long-term medication adherence. Future
interventions to increase adherence self-efficacy and cope more effectively with side effects
through education and counseling by medical providers are needed. Since some health
providers may lack psychosocial intervention skills, theory-driven cognitive-behavioral
interventions for both patients and medical providers may be needed to increase patients’
adherence self-efficacy, thus ART adherence.
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Adherence
self-efficacy
-0.692 (0.174)*** (a) 0.054 (0.009)*** (b)
Side effect 20.340 (0.065)*** (c) Adherence
severity 20.300 (0.066)*** (") | to ART

Figure 1. Mediation analysis
Note: Numbers are unstandardized coefficients and standard errors are given inside the

brackets.
Sobel test statistics=-3.315 (0.011)***.
*p<0.05; **p<0.01; *** p<0.001.
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Table 1
Items of adherence self-efficacy scale

Towhat degree can you do the following things (completely Mean (SD.) Corrected item-
not sure=1, mostly not sure=2, it ishard to say=3, mostly total correlation
sure=4, and completely sure=5):
1. | can follow the recommendation of using a high dose of

ART. 3.62 (0.91) 0.51
2. | can take my medicine at the appropriate time. 4.01(0.71) 0.67
3. I can follow my doctor’s recommendation and use ART or

other preventive methods. 4.05 (0.67) 0.70
4. Despite the side-effects, | can follow the recommendation

to use drugs on time and in the appropriate dose for

all/almost of my medications. 3.76 (0.79) 0.61
5. If there are any side-effects, | can follow the

recommendation to use drugs on time and in the

appropriate dose for all/almost of my medications. 3.88(0.71) 0.65
6. I can follow my doctor’s recommendation and use ART

everyday. 4.11 (0.64) 0.68
7. | can discuss with doctors to take the drugs that are best

for me. 4.03 (0.69) 0.67
8. Overall, | can use drugs to control my symptoms. 3.97 (0.68) 0.70
9. | can minimize the influence of sleep problems caused by

the disease on my life. 3.63(0.80) 0.70
10. | can minimize the influence of physical problems caused

by the disease on my life. 3.58 (0.81) 0.71
11. I can minimize the influence of other problems caused by

the disease on my life. 3.57 (0.81) 0.70
12. | can manage the symptoms or other health problems to

continue my daily activities. 3.64 (0.81) 0.70
Scale score (Cronbach’s alpha=0.92) 45.80 (6.58) NA
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Table 2

Demographic characteristics of the sample

Total number of
patientsusing ART (%)

Adherenceto ART, n (%)

Variables Nonadherent Adherent
N 2,146 365 (17.6) 1713 (82.4)
Age, mean (SD) 42.37 (12.47) 4057 (1243) 4071 (12.45) e
18-29 199 (10.1) 48 (25.0) 144 (75.0)
30-39 826 (41.8) 154 (19.1) 651 (80.9)
40-49 446 (22.6) 65 (15.0) 367 (85.0)
>50 506 (25.6) 74 (15.2) 413 (84.8)
Gender
Male 1316 (61.3) 225 (17.7) 1049 (82.3)
Female 830 (38.7) 140 (17.4) 664 (82.6)
Ethnicity
Minorities 664 (31.0) 83(127) 572 (87.3)***
Han ethnicity 1479 (69.0) 282 (19.9) 1138 (80.1)
Residence
Rural 1727 (80.6) 278 (16.6) 1393 (83.4)*
Urban 416 (19.4) 87 (21.5) 317 (78.5)
Year s of formal schooling, mean (SD) 7.01 (3.02) 6.91 (2.98) 7.02 (3.01)
Monthly household income (in
Chinese currency, Renminbi yuan)
<1000 1107 (52.0) 169 (15.8) 900 (84.2)
1000-1999 653 (30.7) 112 (17.6) 523 (82.4)
2000-2999 237 (11.1) 51 (22.3) 178 (77.7)
> 3000 131 (6.2) 27 (20.9) 102 (79.1)
Note:
"p<0.05;
**p<0.01;
***p<0.001.
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Table 3

Associations between adherence to ART and psychosocial factors

Total number of patients
using ART (%)

Adherenceto ART, n (%)

Variables Nonadherent Adherent
N 2,146 365 (17.6) 1713 (82.4)
Drug use
No 1783 (83.4) 280 (16.2) 1451 (83.8) 7
Ever used 356 (16.6) 81 (23.8) 259 (76.2)
Depressive symptoms scale, mean (SD) 7.18 (5.75) 7.58 (6.09) 7.03 (5.67)
Perceived HIV stigma scale, mean (SD) 15.55 (3.51) 1610(331) 1543 (3.53)™"
Side effect severity
0=Had no side effect 1620 (77.5) 248 (15.4) 1362 (84.6)
1=Had side effect with no influence on me 159 (7.6) 33 (21.0) 124 (79.0)
2=Had side effect with little influence on me 253 (12.1) 60 (24.0) 190 (76.0)
3=Had side effect with large/severe influence on me 58 (2.8) 22 (39.3) 34 (60.7)
Adherence self-efficacy scale, mean (SD) 45.80 (6.58)  43.94(7.44) 4622 (6.26)
Note:
*
p<0.05;
Hok
p<0.01;
A kA
p<0.001.
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Table 4
Mediation analysis of the effect of adherence self-efficacy on the relationship of influence of side effect and
adherence to ART
Model 1: (X —> M) Model 2: (X —Y) Mode 3: (X,M = Y)
DV=Self-efficacy DV=Adherence Dy:Adherence
(a (© (") (b)
Age -0.027 (0.013) * 0.016 (0.006) * 0.017 (0.006) **
Gender -0.112 (0.322) 0.038 (0.138) 0.048 (0.140)
Ethnicity -0.103 (0.307) -0.537 (0.140) ~0.566 (0.143) ***
Residence 0.770 (0.381) * -0.347 (0.154) -0.380 (0.158) ™
Year of formal schooling 0.178 (0052) ** 0.053 (0022) ** 0.044 (0023)
Monthly household income g 298 (0.136) * -0.134 (0.053) -0.157 (0.054) **
Drug use -0.793 (0.429) -0.303 (0.169) -0.262 (0.171)
Depressive symptoms -0.194 (0.026) FHEE 0.000 (0.011) FHEE 0.011 (0.012)
Perceived HIV stigma 0.158 (0.042) ™ -0.048 (0.019) ™  -0.063 (0.019)
Side effect severity -0.692 (0.174) ™ -0.340 (0.065) ™ -0.300 (0.066) “**
Adherence self-efficacy - - 0.054 (0.009) ***

Sobel test, z-value

-3.315 (0.011) 7

Note: Numbers in the cells are unstandardized coefficients (SE).

X: Influence of side effect; M: Adherence self-efficacy; Y: Adherence to ART.

*
p<0.05;

*:

p<0.01;

Hok:

*
p<0.001.
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