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Abstract: Cognitive impairment is associated with increased risk for progression to dementia and functional disability. The 

aim of this study was to examine the effectiveness of an educational program for the caregivers of elderly persons in improving 

their cognitive impairment. This quasi-experimental design with pre-post assessment was conducted at four geriatric care 

homes in Cairo governorate on 34 elderly persons having cognitive impairment (Mini-Mental State Examination [MMSE] 

score 19 to 24). The researchers prepared the training program for the caregivers. It included knowledge about dementia, 

instructions to deal with the elderly persons, and a practical part focused on memory aids. The effectiveness of the program 

was measured by comparing the weekly morning and evening MMSE scores, and comparing the baseline (pre-test) and 8-week 

(post-test) MMSE scores. The data was from August 2012 to April 2013. The results showed statistically significant 

improvements in elderly’s MMSE scores (p<0.001). The total MMSE score improved by 3.50 points. All elderly had cognitive 

impairment before the intervention; this decreased to 29.4% after the intervention (p<0.001). The improvement was markedly 

higher in the morning measurements compared with the evening ones. In multivariate analysis, the intervention was a 

statistically significant independent predictor of the improvement in the total MMSE score, in addition to the educational level. 

In conclusion, training the caregivers of elderly people in mental stimulation and memory aids can improve the cognitive 

impairment among these persons. The findings corroborate the need for developing intervention programs that equip the 

caregivers of elderly people with non-pharmacological management strategies that enable them to improve their cognitive 

impairment. Further research is needed to investigate the effectiveness of memory aids in improving the memory of elderly at 

different stages of dementia. 
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1. Introduction 

Age-related decline in episodic memory, attention, and 

executive function is reported in both longitudinal [1] and 

cross-sectional [2] studies. Cognitive impairment that does 

not reach the threshold for dementia diagnosis is not only 

associated with increased risk for progression to dementia 

[3], but also increased functional disability [4]. The high 

prevalence of cognitive impairment with advancing age, 

together with rapid demographic ageing, underlines the 

importance of developing interventions to improve or 

maintain cognitive function in later life [5].  

Mild cognitive impairment (MCI) is sometimes considered a 

precursor of dementia or as the boundary between normal aging 

and dementia [6]. The prevalence of MCI is between 10% and 

20% among people over 65 years of age [7, 8]. The criteria set 

for MCI diagnosis are i) the person is neither normal nor 

demented; ii) there is evidence of cognitive deterioration shown 

by either objectively measured decline over time and/or a 

subjective report of decline by self and/or informant in 

conjunction with objective cognitive deficits; and iii) activities 

of daily living are preserved and complex instrumental functions 

are either intact or minimally impaired [9].  

Interventions comprising modifiable lifestyle factors, such 

as cognitive, social, and physical activity, that may reduce the 

risk of cognitive decline have been gaining increasing interest 
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[10, 11]. Of these strategies, cognitive interventions are 

specifically targeted at improving cognitive performance. 

Cognitive training comprises specifically designed training 

programs that provide guided practice on a standard set of 

cognitive tasks, aimed at improving performance in one or 

more cognitive domains [12]. While a number of randomized 

controlled trials have shown that cognitive training can 

improve cognitive performance in healthy older adults [13], 

improvements often do not exceed those seen in active control 

conditions [12].  

General mental stimulation refers to interventions that 

promote increased engagement in mentally stimulating 

activities. Examples include activities that might be 

undertaken by individuals as part of daily living such as 

reading, playing music or playing chess. Epidemiological 

evidence suggests that higher levels of engagement in mental 

stimulation are associated with lower rates of cognitive 

decline particularly in working memory and processing speed 

[14]. However, most of the evidence to date is correlational 

and only a limited number of true experimental intervention 

studies have examined the efficacy of mental stimulation on 

cognition. Therefore, the aim of this study was to examine 

the effectiveness of an educational program for the caregivers 

of elderly persons in improving their cognitive impairment. 

2. Subjects and Methods 

Research design and setting: A quasi-experimental design 

with pre-post assessment was used to achieve the aim of the 

study, which was conducted at four geriatric care homes in 

Cairo governorate (El-maha, Koloub el-kheir, El-kamilia, and 

El-habaieb).  

Subjects: A convenience sample of 34 elderly persons 

residing in the aforementioned settings was recruited. The 

inclusion criteria were being 60-year age or older, having 

cognitive impairment diagnosed by a Mini-Mental State 

Examination (MMSE) test score 19 to 24, and having a 

caregiver willing to participate in the study. Those with 

debilitating conditions making them not able to participate in 

the program or to respond were excluded. The sample size 

was calculated to estimate an improvement of at least 0.5 

point in the Mini-Mental State Examination (MMSE) test 

score, at 95% level of confidence and 80% power, using the 

sample size equation for paired t-test in Epi-Info program.  

Data collection tool: The researcher used an interview 

questionnaire sheet composed of two parts. The first part was 

concerned with respondent’s personal data such as age, 

gender, educational level, family number, and job status. The 

second part consisted of the standardized Mini-Mental State 

Examination (MMSE) scale developed by Folstein et al [15]. 

It is a valid and reliable instrument used to screen cognitively 

impaired elderly people. A standardized approach to scoring 

and interpreting older people's cognitive functions provides a 

global score of cognitive ability that correlates with daily 

functions.  

The scale consists of 30 statements with true/false 

responses categorized in six domains. The orientation domain 

measures person’s orientation about time and place. The 

registration domain examines the ability repeat the names of 

three objects mentioned by the examiner. In the attention and 

calculation domain, the person is asked to subtract 7 from 

100 then repeat from result, and stop after five subtractions; 

alternatively, if the person has errors in subtracting, he/she is 

asked to spell one word forward and then backward. In the 

recall or recording domain, the person is asked to name the 

three objects learned earlier. In the language, the person is 

asked to name two objects such as a pencil and a watch. The 

repeat domain was excluded since many of the elders could 

not read or write. In the last domain of copying, the person is 

asked to copy intersecting pentagons. The responses are 

scored one for correct answer and zero for incorrect answer. 

The score are summed-up for each domain and for the total 

scale. A total score of less than 25 indicates cognitive 

impairment.  

Pilot study: A pilot study was carried out on 5 patients 

representing about 10% of the total study sample over a 

period of two months. The aim was to test feasibility of the 

study, and the exact time required for filling the 

questionnaire sheet. Since no changes were done in the tools, 

the participants involved in the pilot were included in the 

main study sample. 

Fieldwork: After obtaining the official permission to 

conduct the study and after finalization of tools, the study 

was carried out through assessment, planning, 

implementation, and evaluation phases.  

Assessment phase: The researcher met with the caregivers 

of the elderly persons to explain the purpose and the 

procedure of the study, and invited them to participate. Those 

who gave their consent to participate were interviewed 

individually. Personal and baseline data about the level of 

cognitive impairment were obtained about the elderly 

persons using the interview form with the MMSE. Out of 60 

elderly assessed, 34 fulfilled the inclusion criterion of a 

MMSE score between 19 and 24.  

Planning phase: During this phase, the researcher prepared 

the training program for the caregivers. It included a section 

for basic knowledge about dementia such as definition, risk 

factors, clinical presentation, and management. It also 

addressed the instructions to deal with the elderly persons 

concerning nutrition, depression, and follow-up and its 

importance. The second section of the program was for 

practical memory aids. This included simple games to 

promote memory such as simple mathematics 

(ascending/descending counting, counting in pairs, 

descending counting by decrease of five each time, etc.). It 

also involved identifying simple pictures (phone, car, etc.), 

naming the seasons of the year, days of the week, months of 

the year (Gregorian and Higri), the names children and young 

children, and identifying direct colors. Other exercises 

included completing songs or familiar proverbs, complete the 

missing numbers, naming a plant or a country starting with a 

mentioned letter, etc. A practice exercise consisted of 

showing the person three unrelated objects, then hiding one 

and asking him/her to recall it. 
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Implementation phase: The researcher implemented the 

training program to caregivers in small groups. There were 

short theoretical sessions aimed at giving them basic 

knowledge about dementia. Then, the practical sessions 

involved actual training on the various mental exercises 

included in the program. The attendants rehearsed the 

exercises on each other and then each on his/her elder 

demented relative. Then, the caregivers were trained in 

administering the MMSE test and recording its scoring. The 

program was provided to caregivers on three sessions, each 

session lasted from 60 to 90 minutes. They were given a 

guide booklet prepared by the researcher containing basic 

knowledge about dementia and related exercises. Each 

caregiver was provided with a diary to document the 

frequency and duration of performing the daily exercises. 

They were asked to document the scores of the MMSE 

weekly in the morning and evening times. The researcher 

followed-up the application of the program by each 

caregiver by phone twice weekly for eight weeks. The data 

collection took approximately nine months, from August 

2012 to April 2013.  

Evaluation phase: The researcher collected all the diaries 

by the end of the 8-week follow-up. The effectiveness of the 

program was measured by comparing the weekly morning 

and evening MMSE scores, and comparing the baseline (pre-

test) and 8-week (post-test) MMSE scores. 

Administrative and ethical considerations: The pertinent 

committees at the Faculty of Nursing, Zagazig University 

approved the study protocol. Informed consents were 

obtained from the management of selected geriatric homes 

and from individual patients and/or caregivers after 

explaining the aim and objectives of the study as well as the 

procedures. The researcher clarified the rights to refuse or 

withdraw at any time without giving reasons, and ensured the 

confidentiality of any obtained information.  

Statistical analysis: Data entry and statistical analysis were 

done using SPSS 20.0 statistical software package. 

Quantitative continuous data were compared using paired t-

test for repeated measurements. For multiple group 

comparisons of quantitative data, one-way analysis of 

variance test (ANOVA) was used. Qualitative categorical 

variables were compared using chi-square test. In order to 

identify the independent predictors of MMSE score, multiple 

linear regression analysis was used after testing for 

normality, and homoscedasticity and analysis of variance for 

the full regression models were done. Statistical significance 

was considered at p-value < 0.05. 

3. Results 

The study sample included 34 elders whose age ranged 

between 62 and 72 years, with more males (70.6%) as shown 

in Table 1. Approximately one-third had no formal education, 

while 20.6% had university education. The majority (79.4%) 

was previously working. The number of other family 

members ranged between zero and six, with median 4.9. 

Table 1. Socio-demographic characteristics of the elderly in the study 

sample (n=34). 

 Frequency Percent 

Age:   

<70 26 76.5 

70+ 8 23.5 

Range 62-72 

Mean±SD 67.4±6.2 

Median 67.5 

Gender:   

Male 24 70.6 

Female 10 29.4 

Educational level:   

None 10 29.4 

Basic/intermediate 17 50.0 

University 7 20.6 

Previous job status:   

Unemployed/housewife 7 20.6 

Working 27 79.4 

Family size:   

<5 9 26.5 

5+ 25 73.5 

Range 0-6 

Mean±SD 5.0±1.1 

Median 4.9 

Table 2 demonstrates statistically significant 

improvements in participant elderly’s Mini-Mental State 

Examination (MMSE) scores (p<0.001). The pre-post 

differences ranged between 0.29 for the domains of 

registration and copying to 0.88 for the domain of 

orientation. The total MMSE score improved by 3.50 points. 

Table 2. Post-pre-intervention changes in cognitive and MMSE scores of the 

elderly in the study sample (n=34). 

 

Post-pre 

paired 

differences 

95% Confidence 

Interval of the 

Difference 

Paired 

t-test 
p-value 

Mean SD Lower Upper 

Cognitive 

domains 
      

Orientation 0.88 0.69 0.64 1.12 7.500 <0.001* 

Registration 0.29 0.46 0.13 0.46 3.708 0.001* 

Attention 0.56 0.75 0.30 0.82 4.366 <0.001* 

Recording 0.65 0.49 0.48 0.82 7.778 <0.001* 

Language 0.82 0.52 0.64 1.01 9.225 <0.001* 

Copying 0.29 0.46 0.13 0.46 3.708 0.001* 

Total MMSE 

score 
3.50 1.11 3.11 3.89 18.422 <0.001* 

As illustrated in Table 3, all the elderly had cognitive 

impairment before the intervention. This decreased to 29.4% 

after the intervention, and the difference was statistically 

significant (p<0.001). 

Figure 1 displays a weekly improvement in elderly’s 

MMSE scores throughout the 8-week follow-up (p<0.001). It 

is noticed that the improvement was markedly higher in the 

morning measurements compared with the evening ones. 

In multivariate analysis (Table 4), the regression analysis 

identified that the intervention was a statistically significant 
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independent predictor of the improvement in the total MMSE 

score, in addition to the educational level. However, as the 

standardized coefficients indicate, the effect of the 

intervention is higher compared with that of the educational 

level. Meanwhile, the female gender is a negative predictor 

of the improvement of the MMSE score. The model explains 

80% of this improvement. Other elderly characteristics as 

age, job status, and family size have no significant influence 

on the MMSE score. 

Table 3. Post-pre-intervention changes in cognitive impairment (according 

to MMSE score level) among the elderly in the study sample (n=34). 

 
Pre (n=34) Post (n=34) 

No. % No. % 

Cognitive impairment     

No 0 0.0 24 70.6 

Yes 34 100.0 10 29.4 

Chi-square test: 37.09, p<0.001* 

 

 

Figure 1. Weekly changes in morning and evening cognitive scores among the elderly in the study sample (n=34). 

Morning scores ANOVA (F=59.274, p<0.001) 

Evening scores ANOVA (F=9.410, p<0.001) 

Table 4. Best fitting multiple linear regression model for the MMS score throughout the intervention. 

 
Unstandardized Coefficients Standardized 

Coefficients 
t-test p-value 

95% Confidence Interval for B 

B Std. Error Lower Upper 

Constant 20.58 0.64  32.208 <0.001 19.30 21.85 

Intervention 3.50 0.29 0.67 12.084 <0.001 2.92 4.08 

Female gender -3.36 0.32 -0.58 -10.464 <0.001 -4.00 -2.72 

Educational level 1.42 0.32 0.25 4.422 <0.001 0.78 2.06 

r-square=0.80 

Model ANOVA: F=88.28, p<0.001 

Variables entered and excluded: age, previous job status, family size 

4. Discussion 

Dementia poses major physical and emotional challenges 

for patients, families, and caregivers, as well as the health 

care system and the community. Although dementia is more 

common in advanced age, it is not a normal process of aging 

[16]. The prevalence of cognitive impairment will double in 

the next two decades, making it early diagnosis and 

management a must [17].This study carried out to assess the 

effect of training the caregivers of elderly persons having 

cognitive impairment on improving their impairment. The 

study findings point to a success of this training, with 

acceptance of the set research hypothesis. 

According to the present study findings, there were some 

variations in the extent of improvement among the different 

domains of cognitive impairment as assessed by the MMSE. 

The domains with the highest improvements were those of 

orientation and language. The improvement in orientation 

may be attributed to the concomitant improvement in all 

MMSE memory domains, which increase the orientation of 

the elderly. In agreement with this, a study in the United 

Kingdom (UK) revealed that the domain of orientation was 
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the most positively influenced by cognitive stimulation 

interventions in mild dementia [18].On the same line, an 

intervention study in Australia by Lowenstein et al [19] using 

cognitive exercises combining specific cognitive techniques 

as a cognitive rehabilitation treatment for mildly impaired 

demented persons showed significant improvements in their 

orientation. 

Similarly, the improvement in the language domain was 

considerable in the current study. This was evident in the 

abilities of matching, critical judgment and narrative writing. 

The marked improvement could be explained by the effect of 

deep learning as practiced in the intervention program. In 

congruence with this, a randomized clinical trial in Germany 

demonstrated significant improvements in the language 

ability of demented elderly patients secondary to an 

intervention combining physical and mental stimuli [20]. The 

improvement in language abilities is of great importance 

since it is one of the best predictors of high cortical functions, 

and it has a major impact on competency and decision-

making in dementia [21]. Moreover, Tsantali et al [22], 

whose findings are similar to ours concerning the 

improvement in language abilities by cognitive exercises 

suggested that such interventions could even reverse the 

progress of dementia. 

Nevertheless, the present study revealed less marked 

improvements in elderly’s registration and copying MMSE 

domains, although they were both statistically significant. 

This might be due to the high percentage of participants with 

no formal education, which may have a negative influence on 

copying abilities. Added to this is the ability of the MMSE to 

diagnose memory deficits. In this respect, Lacy et al [23] 

questioned the sensitivity of the MMSE test as a screening 

tool for memory and recall problems in the elderly. The 

authors concluded that more in-depth memory testing 

appears to be a vital component of successful screening and 

early detection of memory and recall deficits.  

Overall, the present study revealed clinically and 

statistically significant improvements of the total MMSE 

score among elderly persons with cognitive impairment after 

the intervention program. The positive and independent 

impact of the intervention was confirmed through 

multivariate analysis. This success of the intervention may be 

attributed the deep learning effects achieved during the 

encoding and recall procedures as suggested from the 

literature. Additionally, the training and relearning 

strengthened consolidation of the benefits gained from the 

intervention. In line with this, Haslam et al [24] showed that 

cognitive exercises applying the principles of reality 

orientation, cognitive stimulation and/or reminiscence 

therapy are effective in maintaining and improving language, 

memory and activities of daily living for people with 

dementia. Even more, the effectiveness of such training was 

confirmed through showing brain activity changes by MRI 

imaging [25, 26]. 

The foregoing present study results are in agreement with 

the study conducted by Cruz et al [27] in Brazil where 

improved cognition shown by MMSE was demonstrated at a 

three-month follow-up of an intervention involving the 

caregivers of elderly persons with mild dementia. Similar 

successes were reported in studies carried out in Thailand 

[28], Korea [29], and Japan [30]. 

According to the present study findings, the educational 

level of the elderly had a positive influence on the 

improvement of their MMSE score, whereas the female 

gender had a negative impact. The positive effect of 

education is in congruence with the findings of the study of 

Tse et al [31] where cognitive impairment showed a decrease 

with the number of years of education among the older adult 

community of Hong Kong. Concerning the gender effect, the 

better effect of the intervention among males might be due to 

that males have better short-term memory than females as 

mentioned by Conway et al [32]. However, on the contrary, 

Spector et al [33] showed that women had more 

improvements in memory, attention, and communication by 

using cognitive exercises compared to men. Meanwhile, 

Devraj [34] could not reveal any difference between males 

and females even after controlling for age and education. 

Hence, this issue of gender difference needs further study. 

The present study demonstrated a gradual improvement in 

participants’ MMSE scores throughout the follow-up period. 

This demonstrates the importance of continuity of the 

training on memory aids for longer time to booster the 

benefits. The finding is in congruence with Laffan et al [35] 

whose study in the United States demonstrated a significant 

decreasing trend in dementia severity, with better 

performance in memory, abstraction, and behavioral 

symptoms. Similar findings were shown in studies in 

Australia [36] and in Greece [37]. Lastly, the current study 

finding of better MMSE scores in the morning compared 

with the evening may be explained by the effect of the 

circadian rhythm as suggested by Valdez [38]. 

5. Conclusion and Recommendations 

From the study findings, it can be concluded that training 

the caregivers of elderly people in mental stimulation and 

memory aids can improve the cognitive impairment among 

these persons. The findings corroborate the need for 

developing intervention programs that equip the caregivers of 

elderly people with non-pharmacological management 

strategies that enable them to improve their cognitive 

impairment. Periodic screening using simple testing is 

recommended for early detection of mental health problems 

in elderly people. Further research is needed to investigate 

the effectiveness of memory aids in improving the memory 

of elderly at different stages of dementia. 
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