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ABSTRACT 

Objectives: Mental disorders such as depression, anxiety and dementia 

are common in elderly. However, physical activity is suggested to be 

effective in preventing such aging-related disorders. The aim of this 

study was to investigate the role of physical activity on mental health in 

later life. 

Methods: Four hundred elderly people were randomly divided into the 

intervention and control groups. The intervention consisted of exercise 

twice a week for two months. Mental health status before, just after, 

and three months after the study was assessed with the 28-item Gener-

al Health Questionnaire (GHQ-28). 

Results: The mean of the GHQ-28 total scale decreased in the case 

group and this change remained significant after three months (before: 

8 ± 5.5, after three months: 5.6 ± 4.6, p < .001). GHQ subscales in-

cluding somatization, anxiety, social dysfunction, and depression de-

creased significantly in the case group just after and three months after 

the intervention. 

Conclusions: Physical activity significantly prevents mental disorder in 

older adults. Although it has effects on anxiety, social dysfunction, and 

depression, the greatest influence is on improving the somatization 

symptoms. 

Keywords: Aging, GHQ-28, mental health, physical activity. 

 

 
INTRODUCTION 

Nowadays population aging is one of the most fundamental 

issues in the world. The elderly population has grown propor-

tionally faster than other age group in many countries.[1,2] In Iran, 

although the elderly population (60 years and over) has small 

percentage of total population, it is rising rapidly compared to 

other age groups in recent decades.[3] As the population ages, a 

trend of health problems like chronic diseases and disabilities 

increases. About 84% of those aged 65 and older suffer from at 

least one chronic condition, compared to 38% of those aged 20 

through 44.[4] The aging process is associated with an increased 
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prevalence and number of both mental and 

physical health concerns and disabilities.[5] One 

of the consequences of chronic diseases is the 

dramatic increase in the old‐age dependency 

ratio; therefore, these people cannot do their 

daily activities as they used to do. Some of them 

become dependent and incapable, which cause 

various problems such as mental disorders.[6] 

Mental health problems particularly depression 

and dementia are common in later life. For ex-

ample, depression affects 3–5% of the over 65 s 

at any point in time, with milder forms of mood 

disorder being present in another 10–15%.[7] 

Studies on successful aging suggest that lifestyle 

habits like having physical activity has influence 

on physical and mental health in older people. 

Moreover the importance of physical activity in 

maintaining an independent living status in the 

elderly has been widely documented in several 

studies.[8,9] Doing regular exercises can increase 

the person’s ability to perform daily chores 

without dependency. Additionally, these activi-

ties influence on different aspects of quality of 

life, such as reducing physical pain, general 

health, happiness, social and emotional function 

and mental health.[7] Despite this information, 

older adults remain mostly inactive and 65% of 

adults aged 75 and older report no leisure physi-

cal activity.[10,11] While a large number of studies 

have examined the effects of physical activity on 

mental health in adults, only a few interventions 

have been conducted in older people. In this 

study we investigated the effect of regular physi-

cal activities on mental health in the elderly in 

an Iranian setting. 

METHODS 
Subjects 

Four hundred men and women aged 60 and 

over were recruited in this field trial study. The 

study was conducted in Shahrekord, which is a 

city in southwest of Iran. Participants were se-

lected randomly from the list of population of 10 

urban health centers, which were randomly se-

lected from 35 centers. Then, subjects in the 

selected centers were stratified into two groups, 

intervention and control. Exclusion criteria were 

subjects with history of cardiovascular or respi-

ratory diseases or any medical conditions that 

prevented them to exercise (before or during the 

study) and absentee in more than three consecu-

tive sessions were excluded. All participants 

signed the informed consent forms. 

 

Randomization 

Participants were randomly assigned to either 

the intervention or the control group. Randomi-

zation took place at an individual level at the 

time of the first measurement. We used ba-

lanced block randomization. Participants agreed 

to take part before randomization without being 

informed about which group they were allocated 

to. The researchers and the participants had 

knowledge of participants’ group assignment 

after the randomization. 

 

Intervention 

The participants in the intervention group 

were visited by a general practitioner to rule out 

exclusion criteria. Then they took part in 45-

minute-sessions, two times a week for 8 consec-

utive weeks. In each session an exercise instruc-

tor delivered a low intensity exercise program, 

adapted from a guideline provided by Iranian 

Ministry of Health.[12] The program consisted of 

the following parts: warming up in 20% of the 

session time, the main part that contained exer-

cises for the upper body, lower body and move-

ments for the whole body and cooling down 

phase, which took 10% of the session time. The 

exercises could be performed in sitting, as well 

as standing position. At the beginning of the 

session, the exercise instructor explained all the 

process. Moreover all participants were given a 

pamphlet explaining details of each session 

which also could be used for exercising at home. 

After finishing the exercise, the instructor ex-

plained the advantages of physical activity in 

later life. 

 

Control Condition 

Participants in the control group also re-

ceived all the pamphlets[13] about exercise pro-

grams during 16 sessions when an exercise
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instructor explained about those pamphlets and 

also benefits of physical activity for elderly 

people in a two-hour session. 

 

Data Collection 

Since the percentage of illiteracy in Iranian 

elderly is high (about 71.6%),[14] self-response 

questionnaire could not be an appropriate way 

to collect information. Therefore, we all partici-

pants were interviewed. All interviewers were 

trained by the researchers. They were also 

handed in interview guidelines. The interviews 

were conducted three times: Before the interven-

tion, just after and 3 months after the study. 

 

Measures 

In this study to measure the mental health we 

used the GHQ, which was designed by Gold-

berg and colleagues.[15] This instrument is widely 

used in the general population to measure men-

tal health and screening in primary care. The 

main version of the questionnaire contains 60 

questions; shorter versions are derived from the 

main one, GHQ-12 and GHQ-28. 28-Items that 

include a total score and four 7-item scales So-

matization, Anxiety, Social dysfunction and 

Depression. The participants evaluate changes 

in his/her behaviors, mood and feelings in the 

recent four weeks. It has 4-point response scale. 

According to the standard scoring method, rec-

ommended by Goldberg, scores for the first two 

types of answers are “0” (positive) and for the 

two others “1” (negative).[16] This questionnaire 

was translated into the official language of Iran 

(Persian), which is comprehensible to almost 

every Iranian, and its validity and reliability 

were approved in an independent study.[13] Re-

liability and validity of this questionnaire is also 

indicated for the Iranians elderly.[17] The best 

cutoff point for this questionnaire was 6: i.e., 

those scoring 6 and above were designated as 

possible cases of mental disorder. Sensitivity, 

specificity and overall misclassification rate for a 

GHQ-28 cut-off score of 6 were 84.7%, 93.8% 

and 8.2%, respectively. The estimated intra-class 

correlation between the test–retest for assessing 

reliability of the GHQ – 28 was 0.85.[13] 

Another questionnaire was used to measure 

demographic variables (age, gender, education, 

marital status, living arrangement, participate in 

social activity and doing exercises) and included 

10 questions. 

 

Statistical Analysis 

Data relating to the survey were analyzed 

with the Statistical Package for the Social 

Sciences, version 11.5 for Windows. We use 

Chi-square to compare the background variables 

and dependent variable in the control and inter-

vention group before intervention. Paired-t test 

was used to compare the mental status before 

and after intervention. Independent-t test was 

used to identify significant variables. Sex, age, 

marital status, living with family and having 

social activity were considered as background 

variables. The mental health score measured as 

dependent variable and physical activity was an 

independent variable. 

RESULTS 
During the study, 19 persons in the case 

group were absent in more than three consecu-

tive sessions and were excluded accordingly. In 

the control group, nine subjects were excluded 

due to lack of access (one person died and eight 

participants changed their place of living). 

Therefore, 372 participants (181 in the interven-

tion group and 191 controls) finished the study 

(as shown in figure 1). There were 139 men 

(37.4%) and 233 women (62.6%). Their mean 

age was 71.71 ± 8.22 years. One hundred and 

seventy four subjects (46.8%) were married, 108 

persons (29%) were living alone, 249 partici-

pants (66.9%) were illiterate and 48 participants 

(12.9%) had participated in social activities. 

There was no significant difference between 

background in the intervention and control 

groups before the study [Table 1]. 

 

Effect of the Intervention on Mental Health 

Table 2 shows changes in total mental health 

scores of the participants in both groups. After 

the intervention, the mental health status in in-

tervention group became better and the mean 
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Table 1. Baseline characteristics of control and intervention groups 

P 
value 

Intervention 
(N = 181) 

Control 
(N = 191) Total 

 variables 
NO (%) NO (%) NO (%) 

0.57 116 (64.1) 117 (61.3) 233 (62.6) Female sex 

65 (35.9) 74 (38.7) 139 (37.4) Male 

0.97 78 (43.1) 82 (42.9) 160 (43.0) 60-69 age 

103 (56.9) 109 (57.1) 212 (57.0) +70 

0.89 84 (46.4) 90 (47.1) 174 (46.8) Married  Marriage statues 

97 (53.6) 101 (52.9) 198 (53.2) Not married 

0.14 59 (32.6) 49 (25.7) 108 (29.0) Alone Life statues 

122 (67.4) 142 (74.3) 264 (71.0) With family 

0.17 115 (63.5) 134 (70.2) 249 (66.9) Illiterate Education statues 
66 (36.5) 57 (29.8) 123 (33.1) Literate 

0.08 29 (16.0) 19 (9.9) 48 (12.9) yes social activities 

152 (84.0) 172 (90.1) 324 (87.1) no 

 

 
 

Figure 1. Participant flow and follow up 
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Table 2. Distribution of mean and standard deviation scores from the total General Health Questionnaire (GHQ-28) in 
intervention and control group, before and 3 months after intervention 
 

Compare 
mean in 2 groups 

Intervention 
(n = 181) 

Control 
(n = 191) 

 

SD Mean SD Mean 

0.1 5.5 8.03 4.8 7.1 Before intervention 

P < 0.001 4.6 5.6 4.9 8.5 3 month after intervention 

 2.6 −2.4 1.3 1.4 Difference 

P < 0.001 P < 0.001 Paired t test (P value) 

 

 

score of GHQ decreased significantly (−2.4 ± 
2.6), but in control group this score increased 

during the same period (1.4 ± 1.3). 
GHQ subscales improved the intervention 

group after doing physical activity. Moreover, 

there was a significant difference between inter-

vention and control group in all these subscales. 

The mean score of somatization in intervention 

group was 2.2 ± 1.9 at the beginning of the 
study, which reduced to 1.5 ± 1.5 three months 

later (P < 0.001). Furthermore, the most signifi-

cant improvement was seen in this subscale. In 

contrast, it increased significantly in the control 

group [Table 3]. Participants in physical activity 

group also had better score in anxiety than those 

in the control one after the intervention. The 

mean score of anxiety increased significantly in 

the control group three months after the study 

[Table 4]. 

At the beginning of this study, subjects in the 

physical activity group had higher score of social 

dysfunction than those in the control group. 

However, three months after the study subjects 

in the intervention group had lower scores of 

social dysfunction than participants in the con-

trol group [Table 5]. 

We also found a significant decline in the 

mean scores of depression in intervention group 

after intervention [Table 6]. 

 

Table 3. Distribution of mean and standard deviation scores of the somatization in intervention and control group, be-
fore and 3 months after intervention 
 

Compare 
mean in 2 groups 

Intervention 
(n = 181) 

Control 
(n = 191) 

 

SD Mean SD Mean 

0.1 1.9 2.2 1.7 1.9 Before intervention 

P < 0.001 1.5 1.5 1.8 2.2 3 month after intervention 

 1.1 −0.7 0.8 0.3 Difference 

P < 0.001 P < 0.001 Paired t test (P value) 
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Table 4. Distribution of mean and standard deviation scores of anxiety in intervention and control group, before and 3 
months after intervention 
 

Compare 
mean in 2 groups 

Intervention 
(n = 181) 

Control 
(n = 191) 

 

SD Mean SD Mean 
0.7 1.7 2.0 1.7 1.9 Before intervention 

P < .001 1.4 1.5 1.7 2.2 3 month after intervention 

 0.9 −0.5 0.7 0.3 Difference 

P < 0.001 P < 0.001 Paired t test (P value) 

 

 

DISCUSSION 
These research findings indicate that physical 

activity has positive effects on elders’ mental 

health. This result support Dunn Andrea et al., 

who suggest that physical activity improves dis-

orders such as anxiety and depression.[18] Sandy 

Whitelaw et al. explained that physical activity 

has an effect on mental health promotion, pre-

vention of mental disorders and treatment of 

these illnesses.[19] Andreas Strohle in his review 

showed that although the evidence for positive 

effects of exercise and exercise training on de-

pression and anxiety is growing, the clinical use, 

at least as an adjunct to established treatment 

approaches like psychotherapy or pharmacothe-

rapy, is still at the beginning.[20] 

In addition, the results showed that physical 

activity can reduce somatization and the most 

changes are related to this scale. Mousavi Gilani 

and his colleagues in the study showed, there are 

significant differences ListRead phonetically 

between athletes and non-athletes in somatiza-

tion scores.[21] This finding is supported by 

Ahmadi et al. study, which indicates a positive 

impact of exercise in this subscale of mental 

health,[22] while Hosseini et al. in their study 

showed the difference between athletes and non-

athlete group was not significant.[23] 

The results suggest that the efficacy of physi-

cal activity in reducing anxiety symptoms. This 

finding is confirmed by the Andreas Strohle’s 

study that showed physical activity is associated 

with decrease anxiety.[20] Robert F et al.,[24] Mat-

thew P. Herring et al.[25] and Monika Guszkows-

ka[26] studies also confirm this results. Palleschi 

demonstrated that physical activity for 3 months 

has a greater role in reducing anxiety score in 

the elderly.[27] 

 

Table 5. Distribution of mean and standard deviation scores of social dysfunction in intervention and control group, 
before and 3 months after intervention 

Compare 
mean in 2 groups 

Intervention 
(n = 181) 

Control 
(n = 191) 

 

SD Mean SD Mean 
0.03 2.0 1.9 1.6 1.5 Before intervention 

0.001 1.5 1.4 1.6 1.9 3 month after intervention 

 0.1 −0.5 0.7 0.4 Difference 

P < 0.001 P < 0.001 Paired t test (P value) 
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Table 6. Distribution of mean and standard deviation scores of depression in intervention and control group, before and 
3 months after intervention 
 

Compare 
mean in 2 groups 

Intervention 
(n = 181) 

Control 
(n = 191) 

 

SD Mean SD Mean 

0.5 1.8 1.8 1.7 1.7 Before intervention 

P < .001 1.6 1.3 1.8 1.9 3 month after intervention 

 0.8 −0.5 0.8 0.2 Difference 

P < 0.001 P < 0.001 Paired t test (P value) 

 

 

Since social dysfunction score was different 

between two groups before intervention,we used 

difference in mean score before and after the 

study to evaluate the effect of our intervention. 

Similar to previous studies[21,22,28] we showed an 

improvement in social dysfunction following the 

intervention. Although, physical exercise was 

effective on reducing depression symptoms, 

which is confirmed in many studies,[29-32] it has 

the lowest effect compared with other subscales. 

On the other hand, Hale et al. reported that 

physical activity by clinical psychologists and 

psychiatrists as an effective intervention strategy 

has not been accepted.[33] Nevertheless, Dimeo 

and his colleagues showed that aerobic exercise 

or strength training significantly reduced the 

symptoms of depression.[34]There were some 

limitations for this study. First of all, selection 

bias and information bias might have influenced 

our findings. Selection bias might occur because 

our participants were willing to take part and we 

missed those who were not eager to follow the 

program. In the present study, interviewers were 

not blinded to participants’ allocation in the two 

groups, which might be a source of information 

bias. However, we tried to minimize this prob-

lem by working with trained interviewers. 

CONCLUSION 
According to findings of this study, doing 

physical activity 2 times a week for 2 months 

has a positive impact on mental health in gen-

eral and on the four subscales somatization, 

anxiety, social dysfunction and depression in 

elder people. 
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