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Effects of long-term psychological intervention on
blood pressure and health-related quality of life in
patients with hypertension among the Chinese working
population

Lei Liu1,5, Min Li1,5, Shaowu Song2, Anshi Shi3, Si Cheng1, Xiawei Dang1, Hui Chen1, Heng Zhang1, A Ziguli1,
Lifei Cao1, Ping Wang1, Hui Luan1, Yunlong Ma1, Songlin Zhang1, Zengwu Wang4, Xin Wang4, Runlin Gao4

and Gang Tian1

The aim of this study was to analyze the effects of psychological intervention on blood pressure, health-related quality-of-life

(HRQOL), and stroke prevalence in patients with hypertension among the Chinese working population. Cluster sampling was

conducted in September 2013 at the Shaanxi Jinduicheng Molybdenum Group General Hospital (intervention group) and the

Shaanxi Province Hancheng Mining Bureau General Hospital (control group). The intervention group received regular

psychological intervention for 2 years, including cognitive, emotional, and behavioral interventions. HRQOL was measured with

the Spanish Hypertension Quality of Life Questionnaire (MINICHAL). We analyzed the data from a total of 409 subjects. After 2

years of psychological intervention, systolic blood pressure (SBP) and diastolic blood pressure (DBP) in the non-anxiety

subgroup, and the anxiety subgroup were lower than baseline levels and lower than those in the control group. Post intervention,

the mental state, somatic symptoms, and total MINICHAL scores were significantly below baseline levels, and the stroke

morbidity was lower than that in the control group. Post intervention, SBP, DBP, and the MINICHAL scores in the intervention

group were lower than those in the control group. SBP, DBP, and the MINICHAL scores were lower in the intervention group

after 1 and 2 years of psychological intervention, as compared with the control group. Long-term psychological intervention can

thus be used as an adjunctive therapy for patients with hypertension among the Chinese working population to improve their

blood pressure, HRQOL and stroke prevalence.
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INTRODUCTION

Hypertension is an important risk factor for cardiovascular and
cerebrovascular diseases such as stroke and coronary heart disease.1

Indeed, many studies have found that anxiety, depression, and high
blood pressure (BP) are closely linked with coronary heart disease,
diabetes, and other chronic diseases.2–4 The increasing incidence of
anxiety and depression in patients with hypertension per year suggests
that they may be related to the incidence of hypertension. In turn,
patients with hypertension are more prone to anxiety, which can lead
to high BP, thus creating a vicious cycle that affects patients BP.5

This interaction between anxiety and hypertension may be related to

the sympathetic nervous system and the hypothalamic-pituitary-
adrenal axis.6

Hypertension negatively affects quality of life. For example, stroke,
cardiovascular disease and kidney disease caused by hypertension may
lead to a deterioration of health-related quality of life (HRQOL) and to
increased rates of hospitalization and morbidity.7–8 Furthermore, a
study by Mena-Martin et al.9 has demonstrated that patients with
hypertension have poorer HRQOL. Given that psychological inter-
vention has been shown to improve BP and quality of life in patients
with hypertension,10–11 we sought to further investigate this relation-
ship in a group that experiences particularly high levels of stress.
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With the development of the social economy, occupational groups
are more prone to anxiety and depression.12 The proportion of
individuals with ideal BP in the working population is less than 1/3 in
China.13 Studies of patients with hypertension in the Chinese working
population have mainly focused on its prevalence and influencing
factors. However, few studies have examined the effect of psycholo-
gical intervention on BP and quality of life in patients with hyperten-
sion among the Chinese working population.
In this prospective cohort study, we conducted a 2-year follow-up

of employees of two mines in China. We measured the effects of
psychological intervention on their BP, HRQOL, and stroke preva-
lence and compared the results with those from a control group that
did not receive intervention.

METHODS

Participants
Between September 2013 and December 2015, 409 participants 18–50 years of
age in the Shaanxi Province of China were recruited by general practitioners
during a routine health check-up. The study was approved by the Institutional
Review Board of the Fu Wai Cardiovascular Hospital (approval no. 2012–402,
approval date, 17 July 2012) and was conducted according to the tenets of the
Declaration of Helsinki and its revisions. All participants provided written
informed consent to participate in the study.

Initial selection of participants
The cluster sampling method was used to select participants. We recruited
professional employees from the Shaanxi Jinduicheng Molybdenum Group
mine for the intervention group and the Shaanxi Hangcheng Mining Bureau
mine for the control group. All participants were recruited in September 2013
when they visited the Jinduicheng Molybdenum Company Employees Hospital
and the Hancheng Mining Bureau General Hospital (which served each mine,
respectively) for their annual physical health examination. Participants were
included in the study if they were 18–50 years of age, had consistently received
annual health examinations and were working mining staff (managers, clerks,
and mine workers). After screening, the intervention group included 600
subjects, and the control group included 530 subjects. Eligible subjects were
excluded if they did not provide written informed consent, retired within the 2-
year experimental period, had incomplete data, and/or refused to accept the
psychological intervention and follow-up. After this standard exclusion, the
intervention group comprised 592 subjects, and the control group comprised
526 subjects. Thus, the initial study group consisted of professionals working in
a relatively closed mining area: the two mining areas were selected because they
were expected to have minimal staff turnover during the 2-year testing period,
and their employees were subjected to regular annual medical examinations at
the local hospital. These participants would, thus, be less likely than other
working populations to withdraw from the study. The two mines were 180
kilometers apart, and therefore, the non-intervention mining staff was unlikely
to hear about the interventions received by the intervention group.

Selection of patients with hypertension
The selected participants were assessed for hypertension at enrollment.
Hypertension was diagnosed according to the 2010 Chinese Hypertension
Prevention guidelines, on the basis of a systolic BP (SBP) of ⩾ 140 mm Hg or a
diastolic blood pressure (DBP) of ⩾ 90 mm Hg or the administration of
antihypertensive drugs 2 weeks before the start of the study.14 Finally, on the
basis of hypertension diagnosis, the data from the intervention group, which
included 224 (out of 592) patients with hypertension, and the control group,
which included 185 (out of 526) patients with hypertension, were analyzed.

Psychological intervention
The patients with hypertension in the intervention group received psychological
intervention, including lectures, telephone follow-ups, printed informational
materials, and monthly face-to-face psychological counseling. Intervention
methods15 were as follows: (1) cognitive intervention aiming to enhance

understanding and knowledge of elderly patients with hypertension and to
increase their treatment motivation; (2) emotional intervention aiming to help
patients understand the important effects of negative emotions, such as anxiety,
depression and fear, on the occurrence, development, treatment, and rehabi-
litation of hypertension. Patients also learned how to regulate their emotions by
changing their attitude toward reality and tried to avoid negative emotions.
Patients were also shown how to establish a positive coping style (such as
through humor, sublimation, and compensation) to decrease or alleviate the
negative effects of psychological stress; and (3) behavioral intervention aiming
to correct A-type behavior (characterized by a strong sense of competition,
hostility toward others, and being overly ambitious, tense and impulsive) by
encouraging exercise, adoption of a low-salt diet, smoking cessation, and
limiting alcohol intake. Patients were taught muscle relaxation and deep
breathing techniques, among other tools. The therapists were general practi-
tioners of local hospitals who were trained by psychiatrists.

Survey administration
All hypertensive participants were followed-up for 2 years during visits to the
local general hospital at 6 months,1 year, and 2 years after the initiation of the
study. At all visits, the BP and HRQOL questionnaire responses were collected.
The intervention group was also followed-up through monthly telephone calls
to discuss their BP. Enrollment and the follow-up flow chart are shown in
Figure 1.

Questionnaire
HRQOL was measured with the Spanish Hypertension Quality of Life
Questionnaire (MINICHAL). We chose the MINICHAL because it could be
completed in a short time with a high response level and includes acceptable
psychometric properties. MINICHAL is a multiple-choice 16-question ques-
tionnaire that assesses two factors: mental status (ten questions) and somatic
manifestations (six questions). The MINICHAL also includes one question to
assess patient perception of how hypertension and treatment have influenced
quality of life. The patients answered questions according to the preceding
7 days. The answers were distributed in a Likert-type frequency scale with four
answer options from 0 (no, not at all) to 3 (yes, very much). The maximum
score for the mental status domain was 30, and for the somatic manifestations
domain, it was 18. Thus, results closer to 0 (zero) indicated better quality of life.
Question number 17, which assessed the patients’ overall perception of their
own health, was also scored with the Likert scale, but was not included in either
of the two domains.16,17 The questionnaire is shown in Figure 2.

Physical examination
Blood pressure was measured using a standard mercury sphygmomanometer.
The subjects were asked to rest for 5 min in the sitting position, after which the
blood pressure in their right upper arm was measured twice, with the
measurements at least 1 min apart. SBP and diastolic BP were recorded as
phase I and V Korotkoff sounds. If the difference between the two measure-
ments exceeded 5 mm Hg (1 mm Hg= 0.133 kPa), the blood pressure was
measured again. The average blood pressure was then recorded.

Outcome measurements
Outcomes in the intervention and control groups were assessed in terms of
mean improvement in BP and HRQOL at 6 months, 1 year, and 2 years, as
compared with baseline. All hypertensive patients from both groups were asked
‘Do you feel anxious?’ at the beginning of the study. If participants responded
‘yes’, then they were included in the anxiety subgroup; if they responded ‘no’,
they were classified as the non-anxiety subgroup. Each subgroup was assessed
for changes in BP relative to baseline. Some hypertensive patients were not
taking medications for economic or other reasons. Therefore, hypertensive
patients in the two groups were divided into subgroups as follows: medication
and no medication. We then analyzed changes in BP in the medication plus
psychological intervention subgroup, the simple psychological intervention
subgroup within the intervention group, and the simple medication subgroup
within the control group. In addition, we analyzed the stroke prevalence at the
beginning and at the end of the study.
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Statistical analyses
The data were entered in a double-entry manner using Epidata 3.1 software
(Jens M. Lauritsen and Michael Bruus, Odense, Denmark). Continuous
variables were expressed as the mean± s.d. The categorical data were expressed
as numbers (%). Repeated measures ANOVA was used to assess BP and
HRQOL, including the factors 'group' (intervention/control) and 'time period'
(baseline and at 6 months, 1 year, and 2 years). Between-group comparisons of
continuous variables were achieved with one-way analysis of variance followed
by the Student–Newman–Keuls method. Between-group comparisons of
categorical variables were achieved using the Χ2 test. The 2010 Sixth National
Population Census data were used to standardize the data according to age. All
the data were analyzed using SPSS 19.0 software. Two-sided P-values o0.05
were considered to be statistically significant.

RESULTS

Baseline characteristics of the entire group
This study included a total of 409 hypertensive patients (n= 224 in the
intervention group and n= 185 in the control group). Standardized by
age, the overall prevalence of hypertension was 37.92%. Among the
patients with hypertension, 307 were male (75.06%) and 102 were
female (24.93%), and the mean age was 45.56± 6.88 years. The

average SBP was 142.20± 18.95 mmHg, and the average DBP was
91.83± 13.12 mmHg. Participants with hypertension in the two
groups (intervention/control) did not differ in terms of sex, age,
educational level, occupation, SBP, DBP, body mass index, or blood
glucose and blood lipid levels at baseline (P40.05). The results are
presented in Table 1.

Effects of anxiety on BP in hypertensive patients before and after
intervention in the intervention and control groups
Compared with the non-anxiety group, SBP and DBP levels were
significantly higher in hypertensive patients who reported anxiety
(Po0.05). After 2 years of intervention, the SBP and DBP of both the
non-anxiety group and the anxiety group were significantly lower than
baseline levels (Po0.05). In the control group, however, the SBP and
DBP of the non-anxiety group did not change significantly (P40.05),
and the SBP and DBP of the anxiety group increased significantly
(Po0.05) compared with baseline levels. The SBP and DBP in the
anxiety subgroup, as compared with the control group, significantly
decreased in the intervention group after 2 years (Po0.05). The results
are presented in Table 2.

No Medication 

(n=147) 

Refusal to accept the psychological 

intervention and follow-up (n = 5)

Refusal to accept follow-up 

(n = 3)

Workers in Jinduicheng (intervention group, n = 600) Workers in Hancheng (control group, n = 530) 

Signed informed consent was not given or the questionnaire was 

not completed 

Informed consent given and complete 

questionnaire data provided (n = 592)

Informed consent given and complete 

questionnaire data provided (n = 526) 

According to diagnostic criteria for hypertension

Patients with hypertension (n = 224) Patients with hypertension (n = 185) Overall prevalence of hypertension was 36.58%

Simple psychological 

intervention (n=105) 

Psychological intervention 

plus medication (n=119) 

Simple Medication 

(n=38) 

Data analysis

Blood pressure measured and questionnaire completed at baseline, 

6months, 1 year, and 2 years 

Figure 1 Enrollment flow chart.
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Effect of psychological intervention on the BP of patients with
hypertension
In the intervention group, 119 patients with hypertension received
antihypertensive drugs, and 105 patients with hypertension were not
taking medication. In the control group, 38 patients with hypertension
were treated with antihypertensive drugs. Whereas the SBP and DBP
of the simple psychological intervention subgroup were decreased 2
years post intervention compared with baseline levels, the difference
was not statistically significant (P40.05). The SBP and DBP of the
psychological intervention plus medication subgroup and simple drug
subgroup were significantly lower at 2 years post-intervention
compared with baseline (Po0.01). Compared with the simple drug
subgroup, the psychological intervention plus medication subgroup
displayed a more prominent decrease in SBP and DBP (Po0.05). The
results are presented in Table 3.

Quality of life changes in patients with hypertension before and
after intervention in the two groups
The HRQOL in patients with hypertension was measured using the
MINICHAL. There were no significant differences in mental status,
physical symptoms, or total MINICHAL scores between the simple
psychological intervention subgroup, psychological intervention plus
medication subgroup and simple medication subgroup at baseline

(P40.05). After 2 years, mental status, somatic symptoms, and total
MINICHAL scores in the simple psychological intervention subgroup
and the psychological intervention plus medication subgroup were
significantly lower than baseline levels (Po0.05), and there were no
significant differences between the two subgroups. In contrast, the
mental status, somatic symptoms, and total MINICHAL scores
increased over the 2-year period in the simple medication subgroup,
but the difference was not statistically significant (P40.05).The mental
status, somatic symptoms, and total MINICHAL scores were sig-
nificantly lower in the simple psychological intervention subgroup and
the psychological intervention plus medication subgroup after 2 years,
as compared with the simple medication subgroup (Po0.05). The
results are presented in Table 4.

Effects of long-term psychological intervention on the BP and
HRQOL of patients with hypertension
The BP and HRQOL at baseline, 6 months, 1 year, and 2 years were
analyzed in patients with hypertension in the intervention and control
groups. There were no significant between-group differences in BP or
HRQOL at baseline or at 6 months (P40.05). The BP and HRQOL of
the intervention group was significantly lower than baseline (Po0.05)
after 1 year of intervention. At 2 years, this difference was even more

.hcumyrev,seY.tola,seY.tahwemos,seY.llataton,oN…syad7tsapehtgniruD

?ylroopgnipeelsneebuoyevaH.1

2. Have you had difficulty maintaining your usual social 

relationships? 

3. Have you had difficulty interacting with other people?     

4. Have you felt that you are not playing a useful role in 

life? 

5. Have you felt unable to make decisions and start new 

things/projects? 

6. Have you felt continuously distressed and tense?     

7. Have you felt that life is a constant struggle?     

8. Have you felt incapable of enjoying your daily activities?     

9. Have you felt worn-out and powerless?     

?kcistlefuoyevaH.01

11. Have you had difficulty breathing or felt breathless for 

no apparent reason? 

?nellowsneebselknaruoyevaH.21

13. Have you noticed that you are urinating more 

frequently? 

?yrdneebhtuomruoysaH.41

15. Have you felt pain in the chest without doing any 

physical exertion? 

16. Have you noticed numbness or a tingling sensation in 

any part of the body? 

17. Would you say that your hypertension and its 

treatment have affected your quality of life? 

Figure 2 Spanish Hypertension Quality of Life Questionnaire (MINICHAL).

Psychological intervention for hypertension and HRQOL
L Liu et al

1002

Hypertension Research



significant (Po0.01). The results are presented in Table 5 and
Figure 3.

Effect of psychological intervention on stroke events in patients
with hypertension
There were no significant differences in stroke prevalence between the
intervention group and the control group at baseline (P40.05). After
2 years, there was no significant difference in stroke prevalence in the
intervention group, as compared with the baseline level (P40.05), and
the stroke prevalence was higher in the control group, as compared
with the baseline level (Po0.05). Within-group comparisons showed
that after 2 years, the stroke prevalence in the psychological interven-
tion group was lower than that in the control group, but the difference
was not statistically significant (P40.05). The results are presented in
Table 6.

DISCUSSION

In this cohort study of 409 adults with hypertension, we examined BP
and HRQOL over a period of 2 years. Our results showed that long-
term psychological intervention improved the quality of life of patients
with hypertension and decreased stroke prevalence. Although psycho-
logical intervention alone did not effectively reduce BP, when it was
implemented in conjunction with drug treatment for hypertension,
greater improvements in BP were observed. Thus, the present findings
indicate that long-term psychological intervention can be used as an
adjunctive therapy for patients with hypertension to improve their BP,
quality of life, and stroke prevalence.
Smoking, obesity, family history, and excessive salt intake are widely

accepted risk factors for the onset and progression of hypertension.
The impact of psychosocial factors in the development and expression
of hypertension is less clear. Many studies have shown that depression,
anxiety disorders, and panic are risk factors for the onset and
progression of hypertension.18–20 Other studies have shown that
psychological factors are unrelated to high BP.21 In our study, BP
was higher in people with anxiety. Although previous studies have
shown that anxiety does not lead to high BP, most patients with
hypertension lack understanding of their condition and prognosis.
Consequently, they are plagued by doubt and worry about whether
hypertension can be cured; this worry may stimulate the sympathetic
nervous system and cause endocrine disorders and vasoconstriction,
thus eventually leading to an increase in BP.6,22 Therefore, we believe
that anxiety increases the underlying causes of hypertension rather
than directly leading to high BP. Furthermore, patients with hyperten-
sion are more prone to anxiety, which may increase BP. Thus, anxiety
and hypertension promote each other, thus eventually leading to
further increases of BP. Socio-economic development and intense
competition mean that occupational groups are more prone to anxiety
and other emotional disorders.23 Mine workers were chosen for the
current study because their work environment is closed, and the work
is monotonous; hence, we considered this population to be more
prone to anxiety. Furthermore, a survey of workers from Hungary and
Slovakia has found a high prevalence of hypertension in occupational
groups.24 Related research has indicated that the prevalence of
hypertension among the Chinese occupational population is also
high.13 Therefore, our results suggest that attention should be paid to
the relationship between occupational anxiety and hypertension.
Active intervention to decrease the incidence of hypertension in
occupational groups should be considered.

Table 2 The effects of anxiety on blood pressure in patients with hypertension before and after intervention

Control group (n=185) Intervention group (n=224) ΔP

Baseline 2 years ΔBP P-valuea Baseline 2 years ΔBP P-valuea

Non-anxiety subgroup
SBP, mm Hg 150.6±10.3 152.1±11.3 1.1±0.9 0.85 151.9±11.8 149.6±8.4 1.5±1.1 0.05 0.01

DBP, mm Hg 96.9±8.1 97.8±8.1 0.9±0.2 0.36 96.3±5.6 92.6±2.1 3.1±1.4 0.02 0.002

Anxiety subgroup
SBP, mm Hg 155.7±14.2 160.1±14.9 5.8±1.2 0.02 156.3±11.5 148.1±7.8 7.5±2.4 0.001 0.001

DBP, mm Hg 99.6±11.2 106.2±11.8 6.2±2.1 0.03 101.3±11.3 96.1±4.6 5.0±3.1 0.001 0.001

Abbreviations: DBP, diastolic blood pressure; SBP, systolic blood pressure.
All the data given as the mean± s.d.
ΔP, The differences between systolic and diastolic blood pressure (blood pressure at 2 years—blood pressure at baseline)in the intervention group relative to the control group were assessed using
one-way ANOVA.
ΔBP, The differences in systolic or diastolic blood pressure between 2 years and baseline.
aP, the significance of change on systolic and diastolic blood pressure at 2 years relative to baselinewas assessed using one-way ANOVA.

Table 1 Baseline characteristics of the patients with hypertension in

the intervention/control groups

Characteristics Total n=409

Control group

(n=185)

Intervention

group

(n=224) P-valuea

Male 307 (75.1) 139 (75.2) 168 (75.2) 0.192

Age, years 45.6±6.9 44.8±6.4 45.2±7.2 0.082

Educational level 0.351

University and above 121 (29.6) 55 (29.8) 66 (29.5)

High school and below 288 (70.4) 130 (70.3) 158 (70.6)

SBP, mm Hg 152.2±18.9 153.6±11.7 152.9±13.1 0.572

DBP, mm Hg 98.8±13.1 98.4±12.5 99.6±12.3 0.714

BMI 22.8±3.4 23.1±1.4 22.9±1.7 0.068

Blood glucose, mmol l−1 4.8±1.1 4.8±1.2 4.6±1.4 0.451

Total cholesterol,

mmol l−1
4.0±1.7 4.1±1.2 4.0±1.3 0.309

Abbreviations: BMI, body mass index; DBP, diastolic blood pressure; SBP, systolic blood
pressure.
All the data are given as the mean± s.d. or n (%), as appropriate.
1 mm Hg=0.133 kPa.
aThe control and intervention groups did not differ significantly in terms of the listed
characteristics (all P40.05), as determined by one-way analysis of variance followed by the
Student–Newman–Keuls method or the Χ2 test.
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Increasing evidence suggests that non-pharmacological treatments,
such as yoga25 and lifestyle modification26 can control hypertension.
Psychological intervention has long been used in the treatment of
disease. For example, psychological intervention can improve the
prognosis of patients with cancer and decrease the occurrence of
adverse cardiovascular events.27,28 Although many studies have
focused on patients with cancer and cardiovascular disease, the data
on the effects of psychological intervention on BP are scarce. This
study showed that psychological intervention improved BP in patients
with anxiety-related hypertension, but only when implemented in
conjunction with antihypertensive drugs. There are several possible
explanations for this finding. First, psychological intervention may
alleviate fear and anxiety toward a disease and build patient confidence
to overcome it. Anxiety can be decreased by transferring patient
attention so that patients may become less concerned about the
disease. Second, anxiety and fear may result in distrust of the doctor,
thereby leading to poor medication compliance. The decrease in
anxiety and depression after psychological intervention may therefore
improve patient trust in doctors and improve medication compliance
and consequently may increase the efficacy of drugs. Third, case
reports and retrospective studies have suggested that fat-soluble β-
blockers are associated with anxiety and depression.29,30 Hence,
psychological intervention can improve patient compliance and the
drug-induced side effects of anxiety and depression, thereby improving
the efficacy of antihypertensive drugs. In conclusion, psychological
intervention (alongside antihypertensive drugs) as a treatment for
primary hypertension can serve as an important auxiliary measure to
eliminate and prevent adverse psychological barriers, thereby regulat-
ing the nervous system, bodily fluids, and endocrine system, which are
involved in hypertension. Our results showed that psychological
intervention improved BP levels, whereas in the control group without
psychological intervention, the BP level in patients with anxiety was
significantly higher after 2 years. This result further indicates that
psychological interventions may improve BP by decreasing patient
anxiety. The benefit of psychological intervention on BP in patients
with anxiety is shown by the decrease in BP in the intervention group
and the increase in BP in the control group.
HRQOL has become increasingly important in clinical research over

the past 15 years31 and has been extensively investigated in patients
with hypertension. Hypertension is a major risk factor for cardiovas-
cular disease and plays an important role in the development of stroke,
myocardial infarction, heart failure, and renal failure, all of which lead
to a deterioration of HRQOL.32,33 This is the first study to use the
MINICHAL for the measurement of HRQOL in adult patients with
hypertension in China. Previous studies on HRQOL in patients with
hypertension have focused on the factors influencing HRQOL34 or the
relationship between hypertension and HRQOL.35 To our knowledge,
this is the first study to investigate the effects of psychological
intervention on the HRQOL in these patients in China. Our results
showed that simple psychological intervention or psychological inter-
vention plus medication significantly improved the HRQOL of
patients with hypertension. Psychological intervention may therefore
serve as a non-drug therapy that helps patients understand the
psychological and social factors involved in hypertension, the impor-
tant role of treatment in stabilizing BP and limiting adverse health
effects, thus ultimately decreasing the psychological and economic
burden on patients. Psychological intervention also aims to correct
A-type behavior, improve interpersonal communication, and promote
social function, and thus, it may also positively affect social relation-
ships, another important aspect of quality of life.T
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Few previous studies have investigated the long-term and short-
term effects of psychological interventions on disease. Our study
revealed a difference in both the long- and short-term effects of
psychological intervention on BP and HRQOL in patients with
hypertension. There were no significant differences in BP or

MINICHAL scores between the control group and the intervention
group at 6 months. However, at 1 year, the BP and MINICHAL scores
for the intervention group were better than those for the control
group. At 2 years, these differences were even more significant. These
results suggested that long-term psychological intervention may be
helpful in improving BP and HRQOL in patients with hypertension.
Hypertensive patients require not only long-term drug treatment but
also long-term psychological intervention.
Stroke is the main cause of death in China, and the second largest

cause of death worldwide.36 Hypertension is the primary risk factor for
stroke.37 We observed a lower stroke prevalence in patients who
received 2 years of psychological intervention. Thus, psychological
intervention combined with drug therapy appears to effectively
decrease BP and prevent the occurrence of stroke. Studies have not
demonstrated the effects of psychological intervention on the inci-
dence of complications in hypertensive patients. The results of the
present study suggested that psychological intervention can decrease
stroke prevalence in hypertensive patients.

Table 4 The effect of psychological intervention on HRQOL in patients with hypertension

Simple psychological intervention (n=105)

Psychological intervention plus medication

(n=119) Simple medication (n=38) ΔP0 ΔP1

Baseline 2 years Δ P-valuea Baseline 2 years Δ P-valuea Baseline 2 years Δ P-valuea

Mental Status 7.2±2.1 3.9±1.6 3.4±0.6 0.002 7.9±2.9 3.4±1.3 4.6±1.5 0.001 7.9±3.6 8.1±3.5 0.3±0.1 0.19 0.17 0.001

Somatic

Manifestations

3.2±0.8 0.7±0.2 2.3±0.4 0.01 3.6±0.7 0.9±0.3 2.8±0.4 0.001 3.2±1.5 3.3±1.8 0.2±0.0 0.58 0.56 0.001

Total 11.5±3.1 5.2±1.9 6.1±1.0 0.001 12.1±3.5 4.6±1.3 7.4±2.1 0.001 11.9±4.2 12.5±4.0 0.5±0.1 0.09 0.33 0.001

Abbreviation: HRQOL, health-related quality of life.
All data are given as the mean± s.d.
ΔP0, The differences in score (score at 2 years –score at baseline) in the ‘Simple psychological intervention’ subgroup relative to the ‘Psychological intervention plus medication’ subgroup was
assessed using one-way ANOVAs.
ΔP1, The differences in score (score at 2 years –score at baseline) in the ‘Simple Medication’ subgroup relative to the ‘Psychological intervention plus medication’ subgroup was assessed using one-
way ANOVAs.
aP The significance of change in score at 2 years relative to baseline was assessed using one-way ANOVAs.

Table 5 Effects of long-term psychological intervention on blood pressure and HRQOL of patients with hypertension

Control group(n=185) Intervention group (n=224)

Baseline 6 months 1 year 2 years Baseline 6 months 1 year 2 years

SBP, mm Hg 153.6±11.7 154.3±12.9 156.9±13.6 158.9±13.9 152.9±13.1 152.2±11.4 151.4±10.3a 148.6±8.2a

DBP, mm Hg 98.4±12.5 99.8±9.3 103.9±10.3 105.2±10.9 99.6±12.3 99.1±8.1 96.2±5.4a 94.3±4.2a

MINICHAL 11.2±4.1 11.8±4.1 11.9±4.0 12.1±4.0 11.9±3.3 10.4±3.4 8.0±3.0a 4.9±1.7a

Abbreviations: DBP, diastolic blood pressure; HRQOL, health-related quality of life; SBP, systolic blood pressure.
aSignificant change (Po0.05) in blood pressure and MINICHAL scores at the indicated time point relative to baseline, as assessed by the Student–Newman–Keuls method.
All the data are given as the mean± s.d.

Figure 3 Effects of long-term psychological intervention on blood pressure and the HRQOL of patients with hypertension. *Significant change (Po0.05) in
blood pressure and MINICHAL scores at the indicated time point relative to baseline as assessed by the Student–Newman–Keuls method. DBP, diastolic
blood pressure; HRQOL, health-related quality of life; SBP, systolic blood pressure.

Table 6 Effect of psychological intervention on stroke events in

patients with hypertension

control group(n=185) intervention group (n=224) P-valuea

Baseline 2 years P-valueb Baseline 2 years P-valueb

Stroke

prevalence

4 (2.2%) 13(7.0%) 0.04 5(2.2%) 8 (3.6%) 0.39 0.12

aP Significance differences in stroke prevalence at 2 years in the intervention group relative to
the control group was assessed using the Χ2 test.
bP Significance differences in stroke prevalence at 2 years relative to baseline were assessed
using the Χ2 test.All the data are given as n (%).
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This study has several limitations. First, anxiety was self-reported.
Ideally, anxiety should be diagnosed and quantified with a scale, such
as the Hamilton anxiety scale or the self-rating anxiety scale. Second,
the effects of drugs cannot be completely ruled out. Owing to
economic or other reasons, not all hypertensive patients take medica-
tions. Despite the separate analysis of drug factors (Tables 3 and 4), we
still cannot rule out the effects of drugs on BP and stroke prevalence.
Third, the participants were middle-aged; therefore, the findings may
not apply to younger or older individuals. Fourth, the therapists were
general practitioners of local hospitals and not psychiatrists. Therefore,
the effects of psychological intervention may not have been fully
realized. However, our study nonetheless indicates that psychological
intervention has an effect on decreasing blood pressure in hypertensive
patients. Fifth, our study population came from a relatively closed
mining area with low staff turnover rates and, therefore, may not
represent the general population.
In conclusion, our cohort study shows that long-term psychological

intervention can be used as adjunctive therapy for patients with
hypertension to improve BP and quality of life, and to decrease stroke
prevalence in Chinese occupational groups. Therefore, drug treatment
with complementary psychological intervention should be considered
as an optimal treatment strategy for hypertension.
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