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Early relief of pain symptoms  
predicts the improvement of anxiety in  
generalized anxiety disorder patients with painful  
physical symptoms receiving venlafaxine treatment
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Abstract: Objective: This study aimed to investigate the clinical characteristics of the generalized anxiety disorder 
(GAD) patients with painful physical symptoms (PPS) and assess the efficacy of venlafaxine in the treatment of GAD 
patients with PPS. Methods: 180 GAD patients with PPS were enrolled and received venlafaxine treatment for 8 
weeks. Hamilton Anxiety Scale (HAMA) and The Medical Outcome Study Pain Measures (MOSPM) were used to as-
sess the anti-anxiety and analgesic effects of venlafaxine. Results: The anxiety was associated with pain severity in 
GAD patients; HAMA total score and subscale score as well as MOSPM total score and subscale score decreased 
significantly after 8-week treatment; early improvement of pain symptoms was a predictor of anxiety alleviation. 
Conclusion: Venlafaxine is effective to relieve anxiety and pain symptoms in GAD patients with PPS, and early im-
provement of pain symptoms is predictive of anxiety alleviation in these patients.
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Introduction

Generalized anxiety disorder (GAD) is an anxi-
ety disorder characterized by excessive, uncon-
trollable and often irrational worry, that is, 
apprehensive expectation about events or 
activities (DSM-5, 2013, p. 222) [1]. GAD has 
been increasingly recognized as a common  
and disabling condition (Wittchen, 2002) [2], 
because GAD is generally associated with 
significant individual and social burden as well 
as tremendous health care cost (Wittchen, 
2002; Toghanian et al., 2014) [2, 3]. These 
impairments are further compounded by the 
presence of comorbidies (Wittchen et al., 2000; 
Revicki et al., 2012) [4, 5]. 

Painful physical symptoms (PPS) is a commonly 
symptom encountered in clinical practice and 
mainly refers to back pain, neck pain, frequent 
severe headache or any other chronic pain 

treated in the past 12 months (Bridges & 
Goldberg, 1985) [6]. Studies investigating the 
prevalence of PPS in GAD patients have shown 
that PPS is a common comorbidity in GAD 
patients (Romera et al., 2011) [7]. One study 
found that PPS in primary care (PC) patients 
with GAD were twice as prevalent as in a con- 
trol group (Romera et al., 2010) [8]; and PC 
patients with GAD frequently presented to their 
general practitioner with pain as initial reason 
for help-seeking (Garcia-Campayo et al., 2012) 
[9]. In addition, GAD patients suffer greater 
overall pain, as compared to unaffected 
patients, and also have disproportionally high 
medical health care cost (Olfson & Gameroff, 
2007) [10]. Therefore, effective treatment of 
pain symptoms is of great importance for GAD 
patients with PPS. 

Venlafaxine is a drug has been used in the 
U.S.A for more than 15 years. It has been 
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approved by the Food and Drug Administration 
(FDA) of U.S.A for the treatment of major 
depressive disorder and generalized anxiety 
disorder. Previous studies have shown that ven-
lafaxine is effective for the treatment of various 
chronic pain, such as neuropathic pain, back 
pain, fibromyalgia, tension headache and 
migraine (Galvez et al., 2004; Knaster et al., 
2012) [11, 12]. A great body of evidence indi-
cates that venlafaxine is effective for the treat-
ment of depression in patients with GAD and/or 
PPS (Ninan, 2000; Thaler et al., 2012; Hung et 
al., 2014; Rej et al., 2014) [13-16], but no study 
focuses on GAD patients with PPS. This study 
aimed to assess the effect of extended-release 
(XR) venlafaxine on the PPS in GAD patients, 
which may provide evidence for the effective 
treatment of PPS in GAD patients.

Materials and methods

Participants

Participants were referred to the outpatient 
clinic of Tongji Hospital of Tongji University, 

Zhongshan Hospital and Huashan Hospital of 
Fudan University, and Shanghai Mental Health 
Center of Jiaotong University. Inclusion criteria: 
1) Inpatients or outpatients were treated in the 
Department of Psychiatry and aged 18-65 
years; 2) Patients met the diagnostic criteria for 
GAD in the Diagnostic and Statistical Manual of 
Mental Disorders (DSM, 4th edition); 3) GAD 
was at least moderately severe as indicated by 
a score of ≥4 (moderate) on the Clinical Global 
Impressions of Severity of Illness Scale (CGI-S); 
4) Patients had concomitant PPS with VAS >3; 
5) Patients with schizophrenia, depression, and 
stress related disorders such as mental illness 
were excluded from this study; 6) The chronic 
pain was not caused by organic diseases or 
apparent psychological factors and last for at 
least 3 months before enrollment; 7) Patients 
were medically stable. 

Determination of therapeutic efficacy 

This was an open-labeled, prospective study. 
Both Hamilton anxiety scale (HAMA) and The 
Medical Outcome Study Pain Measures 
(MOSPM) were employed for the assessment of 
anxiety and pain in patients. HAMA is a scale 
the most widely used for the rating of anxiety 
symptoms and its reliability and validity have 
been confirmed in a variety of regions world-
wide. MOSPM is formulated on the basis of the 
Wisconsin Brief Pain scale (Wisconsin referred 
Pain Questionnaire) by Cathy Sherboune, and is 
a self rating scale for the curative effect evalu-
ation and census. Its reliability and validity have 
been confirmed in different countries. MOSPM 
includes three domains (effects of pain, pain 
severity and the day pain interfered) and the 
score of each domain refers to the total score. 
High reliability and validity of MOSPM have 
been found in Chinese patients with chronic 
pain (Luo et al., 2006) [17]. This study has 
obtained the agreement from authors on the 
use of above scale.

Study design 

All patients were treated with venlafaxine 
(Efexor XR, American Pfizer) at 75 mg/d-225 
mg/d (adjust the dose according to the severity 
of the disease) once daily and followed up for 8 
weeks. Zolpidem and benzodiazepines were 
not used, but eszopiclone treatment was per-
formed for less than 1 week. The pre-existing 
treatment with non-psychiatric drugs remained 

Table 1. Clinical and demographic character-
istics of 180 GAD patients with PPS in this 
study

N (%)
Gender
    Male 70 (38.9%)
    Female 110 (61.1%)
Education
    Illiterate 3 (1.7%)
    Elementary school 14 (7.8%)
    Junior high school 30 (16.7%)
    Middle high school 43 (23.9%)
    University 90 (50.0%)
Marital status
    Single 29 (16.1%)
    Married 120 (66.7%)
    Divorced 19 (10.6%)
    Widowed 10 (5.6%)
Maximum dose
    75 mg 40 (22.2%)
    150 mg 111 (61.7%)
    225 mg 29 (16.1%)
Anxiety score 23.51±5.39
Pain score 70.43±10.48
The mean duration of anxiety was 17.76±12.65 months 
(range: 6-72 months); the mean duration of pain was 
11.64±11.75 months (range: 1-60 months).
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unchanged during follow up period, but their 
doses were adjusted according to patient’s 
condition. Assessment with HAMA was done at 
baseline and after 2, 4, 6 and 8-week treat-
ment, and assessment with MOSPM at base-
line and after 4 and 8-week treatment. 

Statistical analysis 

Independent sample t test, paired sample t 
test, x2 test, multivariate linear regression anal-
ysis, and repeated measured ANOVA were 
employed for the statistical analysis with SPSS 
version 20.0 statistical package for Windows. 
The therapeutic efficacy was evaluated in 
accordance with the intent-to-treat (ITT) analy-
sis. Missing data using the last observation car-
ried forward (the last observation carry forward, 
LOCF) method. A value of P<0.05 was consid-
ered statistically significant. 

Results

Clinical characteristics

A total of 180 GAD patients with PPS were 
recruited into this study. The mean age was 
44.38±11.87 years (range: 18-65 years). The 
demographics of participants are displayed in 
Table 1. The mean duration of anxiety was 
17.76±12.65 months (range: 6-72 months); the 
mean duration of pain was 11.64±11.75 
months (range: 1-60 months). 

Anxiety and pain in GAD patients with PPS 

Anxiety symptoms and pain symptoms are not 
mutually independent in this study, so it is 
important to reveal distribution and correlation 
between anxiety and pain in these patients. 
Generally, HAMA score of 0-7 indicates the 
absence of anxiety; 8-13, suspected anxiety; 
14-28, moderate anxiety; ≥29, severe anxiety; 
MOSPM score of 0-37 indicates mild pain; 
38-76, moderate pain; ≥77, severe pain. The 
Kendall rank correlation coefficient of tau test 
suggests that there was a close relationship 
between anxiety and pain symptoms in GAD 
patients with PPS (Table 2). 

Therapeutic efficacy of venlafaxine for anxiety 
and pain

HAMA total score and factors and MOSPM to- 
tal score and factors are analyzed. Results 
show that the mean HAMA total score and its 
subscale scores as well as MOSPM total score 
and its subscale scores were significantly 
reduced after 4- and 8-week treatment as com-
pared to those at baseline (Table 3). 

Cumulative remission rate of anxiety symp-
toms

After venlafaxine treatment, the effectiveness 
(reduction in HAMA score by ≥50%) on the anxi-
ety symptoms of GAD patients with PPS was 

Table 2. Anxiety and pain in included patients
Pain

Total
Mild Moderate Severe

Anxiety Suspected 1 (2.4) 16 (10.9) 7 (10.7) 24 (24.0)
Moderate 14 (8.7) 48 (36.9) 25 (38.7) 87 (87.0)
Severe 3 (6.9) 18 (31.4) 48 (30.7) 69 (69.0)

Total 18 (18.0) 82 (82.0) 80 (80.0) 180 (180.0)
Notes: Kendall’s tau-b rank correlation coefficient 0.314, P<0.01.

Table 3. HAMA scores and MOSPM scores at different time points (X±s)

HAMA
Total score

HAMA domain score
MOPSM total 

score

MOPSM domain score
Somatic 
anxiety

Mental 
anxiety Strength Influence Days

Baseline 24.88±10.14 11.37±5.40 13.52±5.85 72.61±25.39 40.72±10.40 15.97±6.75 16.13±10.70

4 w 13.56±10.1** 6.08±5.14** 7.48±5.45** 56.29±27.44** 32.38±13.57** 12.02±6.50** 12.13±10.21**

8 w 8.11±9.36** 3.76±4.70** 4.35±4.98** 44.45±25.33** 24.76±13.36** 9.49±5.00** 10.46±10.03**

ANOVA F 78.23 80.99 64.89 85.79 77.98 90.11 89.28

P <0.001 0.009 0.006 <0.001 <0.001 0.001 0.006
Notes: **P<0.01 vs. baseline.
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present after 2-week treatment (30 patients 
relieved). The HAMA scores reduced with the 
prolongation of treatment, and therapeutic 
effectiveness of venlafaxine on the anxiety con-
tinuously increased. After 8-week treatment, 
pain relief was observed in 137 patients 
(76.11%) (Figure 1). 

toms or patients without early improvement of 
pain symptoms. Results showed that HAMA 
total score after 8-week treatment in patients 
with early improvement of pain symptoms was 
significantly lower than in those patients with-
out early improvement of pain symptoms (T=-
6.73, P<0.01) (Figure 3). 

Figure 1. Number of pa-
tients with anxiety relief at 
different time points.

Figure 2. MOPSM total score and 
subscale scores at baseline in 
GAD patients of different groups.

PPS affects the therapeutic 
efficacy of venlafaxine in GAD 
patients

Baseline pain affects the 
early improvement of anxiety 
symptom: Reduction in HAMA 
total score by ≥50% after 
4-week treatment is regarded 
as early improvement of an- 
xiety symptom. According to 
this criterion, patients were 
divided into two groups: 
patients with early improve-
ment of anxiety symptoms or 
patients without early impro- 
vement of anxiety symptoms. 
The baseline MOPSM total 
score and subscale scores of 
the two groups were statisti-
cally analyzed. Results show- 
ed that the baseline MOPSM 
total score and subscale 
scores in GAD patients with 
early improvement of anxiety 
symptoms were markedly 
lower than in those without 
early improvement of anxiety 
symptoms (T=1.16, P<0.05) 
(Figure 2). This indicates the 
lower the baseline MOSPM 
scores, the more likely the 
early improvement of anxiety 
is. 

Early improvement of pain 
symptom affects anxiety sy- 
mptom: The reduction in 
MOSPM total score by ≥50% 
after 4-week treatment is 
regarded as early improve-
ment of pain symptoms. 
According to this criterion, 
patients were divided into two 
groups: patients with early 
improvement of pain symp-
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Factors influencing anxiety symptoms in GAD 
patients with PPS

In this study, if make the reduction in HAMA 
score at 8 weeks was used as a dependent 
variable, and make factors affecting the reduc-
tion as independent variables to do multivari-
ate linear regression analysis. Results showed 
independent variables included the maximum 
dose of venlafaxine, gender, age, education, 
duration of anxiety, duration of pain, baseline 
HAMD total score, baseline MOPSM total score, 

dall’s tau-b rank correlation coefficient: 0.306; 
P<0.01). 

Venlafaxine is a serotonin (5-HT) and non-epi-
nephrine (NE) reuptake inhibitor (SNRI). It can 
increase 5-HT and NE in the synaptic cleft 
exerting anti-depressant and anti-anxiety 
effects and inhibit descending pathways of 
raphe nucleus’ 5-HT and locus coeruleus’s NE 
exerting analgesic effect. Increasing evidence 
indicates that venlafaxine is effective for the 
treatment of depression in patients with GAD 

Figure 3. HAMA total score after 8-week treatment in patients of different 
groups.

Table 4. Multivariate linear regression analysis of factors affecting 
the improvement of anxiety symptoms 
Independent variables B 95% CI P
Maximum dose of venlafaxine 0.14 0.24~0.34 0.78
Gender 0.12 0.09~0.18 0.84
Age 0.34 0.30~0.38 <0.01
Education 0.45 0.34~0.78 0.56
Duration of anxiety -0.12 -0.24~-0.11 0.27
Duration of pain -0.03 -0.05~-0.01 0.03
Baseline HAMD total score -0.56 -0.78~-0.45 0.10
Baseline MOPSM total score -0.34 -0.54~-0.12 0.45
Anxiety early improvement 0.24 0.13~0.35 0.67
Pain early improvement 0.17 0.18~0.30 <0.01

anxiety early improvement 
and pain early improvement. 
Results also showed that pain 
early improvement, age and 
duration of pain affected the 
improvement of anxiety symp-
tom (Table 4). 

Discussion

The incidence of GAD in wo- 
men is twice as much as in 
men. There is evidence show-
ing that the prevalence of GAD 
is 10.94% to 13.52% and that 
of lifetime GAD is 25.80% 
(Tully & Cosh, 2013) [18]. PPS 
can occur at any age, but 
more common in females 
(King et al., 2011) [19]. 
Studies have shown that 
female sex, age and low edu-
cation level are the predictive 
factors of PPS (Demyttenaere 
et al., 2008) [20]. In this study, 
more women (61.1%) than 
men were enrolled, but the 
education level in these pa- 
tients was higher than previ-
ously reported with bachelor 
degree or above accounting 
for 90 cases (50.0%). This 
may be explained as that the 
general education level is rel-
atively higher in Shanghai and 
patients with a low level edu-
cation have more concerns 
and usually refuse to par- 
ticipate in study. In the 180 
enrolled patients, GAD was 
accompanied by PPS (Ken- 
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and/or PPS (Ninan, 2000; Thaler et al., 2012; 
Hung et al., 2014; Rej et al., 2014) [13-16]. Our 
results showed that venlafaxine was effective 
for the treatment of GAD in patients with PPS. 
The anxiety symptoms began to relieve after 
2-week treatment (16.7%). With the prolonga-
tion of treatment, the improvement of anxiety 
symptoms continued. After 8-week treatment 
and at the end of this study, 76.1% of patients 
achieved the improvement of anxiety symp-
toms. Since the 4th week of treatment, the 
HAMA scores and MOSPM scores had been sig-
nificantly reduced as compared to those at 
baseline (P<0.01). 

Studies on chronic pain have shown that anxi-
ety has negative effect on the pain symptoms; 
Knaster et al. found that anxiety could predict 
pain symptoms (Knaster et al., 2012) [12]. The 
deterioration of anxiety increased the pain sen-
sitivity, and the pain sensitivity in severe anxi-
ety patients was significantly higher than in 
patients with mild to moderate anxiety (Tang & 
Gibson, 2005) [21]. However, our findings reve- 
aled that pain had negative effect on the anxi-
ety symptoms. Patients with a lower baseline 
MOPSM scores had significant early improve-
ment of anxiety symptoms (T=1.16, P<0.05), 
and early improvement of pain symptoms was 
able to predict the relief of anxiety symptoms 
(T=-6.73, P<0.05). Multivariate linear regres-
sion analysis showed that early improvement of 
pain symptoms, duration of pain and age were 
three factors affecting the relief of anxiety 
symptoms. In addition, studies have shown that 
the suicide rate in chronic pain patients is sig-
nificantly higher than in the general population. 
Thus, it is of great importance for GAD patients 
to relieve pain symptoms as soon as possible 
because it is likely to reduce the suicide rate in 
these patients. 

There were still limitations in this study. There 
was no placebo control and the study period 
was relatively short. Though it was provided 
that venlafaxine is effective treatment of anxi-
ety and pain symptoms in GAD patients with 
PPS; but without a placebo group, we cannot be 
certain that onset time of the treatments. This 
makes some difference no statistical signifi-
cance, and in the future research needs further 
observation.

Conclusion

Taken together, XR venlafaxine is effective to 
relieve PPS in GAD patients. The anxiety and 

pain symptoms of GAD patients can be effec-
tively improved after venlafaxine treatment, 
and the early improvement of pain symptoms is 
predictive of pain early improvement, age and 
duration of pain. 
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